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1\IETHODS FOR Dl.AGNOSING AND ASSESSING TREATlVIENT FOR 

CUSHING'S SYNDROME 

CROSS-REFERENCES TO RELATED APPLICATIONS 

[0001] TI1is application claims priority to U.S. Provisional Application No. 62/l63, 130, 

filed on May 18, 2015, the contents of which are hereby incorporated in the entirety :fix all 

10 purposes. 

BACKGROlTND OF THE INVENTION 

[0002] Glucocorticoids (GCs) are a class of steroid hormones that bind to and activate the 

glucocorticoid receptor (GR), ·which is present in almost every vertebrate cell. 'flw GR is 

15 pleiotropic and regulates a variety of important pathways in the ve1tebrate organism, for 

example, metabolism, immunity, and development. As such, detection ofGR activity or 

regulation can be used to diagnose a variety of different vettebrate diseases, or assess a 

clinical or biochemical response to treatments that modulate GR activity. 

[0003} For example, detection ofGR activity or regulation can be used for detection of 

20 various forms of Cushing's syndrome. As another example, glucocorticoid receptor 

antagonists (GRAs) can be administered to a patient to treat a number of different diseases 

~md conditions, and detection of a change in GR activity in response to administration of the 

GRl\ can indicate or assess a clinical or biochemical response to the treatment. However, 

current methods and compositions for assessing GR activity suffer fi·om one or more of the 

25 f"bllowing insufficiencies: high cost, low sensitivity, low specificity, high false positive rate, 

or high false negative rate. Therefore, there remains a need for improved methods and 

compositions for detection ofGR activity. 

BRIEF SUMMARY OF THE INVENTION 

30 [0004] In a first aspect, the present invention provides a method for assessing a clinical or 

biochemical response to a glucocorticoid receptor antagonist (GRA) in a human subject, the 

method comprising: a) measuring a first amou.nt, or actrvity of 51 kDa FK506 binding protf..~in 

1 



431

wo 2016/187347 PCT/US2016/033143 

(FKBP5 protein) or a first expression level of a gene encoding FKBP5 protein in a first 

sample from the subject, wherein: i) the first sample comprises primary cells; and ii) the first 

sample is or was obtained before administeting the GRAto the subject; b) optionally 

administering the GRAto the subject: c) measming a second amount or activity ofFKBP5 

5 protein or a second expression level of a gene encoding FKBP5 protein in a second sample 

from the subject, wherein: i) the second sample comprises primary cells; and ii) the second 

sample is or was obtained after administering the GRA to the subject; and d) comparing the 

first and second amounts, activities, or expression levels, wherein a reduction in the amount 

or activity ofFKBP5 protein or a reduction in the expression level of the gene encoding 

10 FKBP5 protein in the second sample as compared to the first sample indicates the clinical or 

biochemical response to the GRA. In some cases, the absence of a reduction indicates a lack 

of a clinical response or a lack ofbiochemical response to the GRA. 

roo05] In a second aspect, the present invention provides a method for assessing a clinical 

or biochemical response to a GRA in a human subject, the method comprising: a) measuring 

15 a first amount, or activity of 51 kDa FK506 bmding protein (FKBP5 protein) or a first 

expression level of a gene encoding FKBP5 protein in a first sample from the subject, 

·wherein: i) the first sample comprises primary cells; and ii) the first sample is or vvas obtained 

before administering the GRAto the subject; b) optionally administering the GRA to the 

subject; c) measuring a second amount or activity ofFKBP5 protein or a second expression 

20 level of a gene encoding FKBP5 protein in a second sample from the subject, >vvherein: i) the 

second sample comprises primary cells; and ii) the second sample is or was obtained after 

administering the GRA to the subject~ d) compating the first and second amounts, activities, 

or expression levels to obtain an FKBP5 difference value; e) comparing the difference value 

to a threshold difference value derived from a cohort of at least 20 or 30 or 50 test 

25 individuals; and f) identifying the subject as having or not having the clinical or biochemical 

response to the GRA based on a comparison of the difference value and threshold difference 

value. In some cases, the threshold difference value is a threshold reduction value and a 

presence of a reduction in FKBP5 amount or activity between the first and second sample 

that is greater than a threshold reduction vaiue indicates a clinical or biochemical response to 

30 the GRA. In some cases, the threshold difference value is a threshold reduction 'Value and a 

presence of a reduction in FKBPS amount or activity betvveen the first and second sample 

that is similar to (e.g, \vithin about 5'%, 10~~, 15'?;), 20%, 25%, 30%). 35'}~, 40%, 45'/;,, 50%, 

60~'(,, or 70'}~ of) a threshold reduction value indicates a clinical or biochemical response to 
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the GRA. In some ca..<>es, the at least 20 or 30 or 50 test individuals are subjects kno\vn to 

have or suspected of having Cushing's syndrome. In some cases, the threshold diflerence 

value is detem1ined by subtracting a post-GRA administration FKBP5 amount, activity. or 

expression from a pre-GRA administration FKBP5 amount, activity, or expression in a cohort 

5 of20 or 30 or 50 test individuals known to have or suspected of having Cushing's syndrome 

that is controlled or >veil-controlled by GRA administration. 

10006] In some embodiments, the subject is administered a GRL-\ in multiple doses and the 

first sample is obtained prior to administering the multiple doses of GRA and the second 

sample is obtained at1er administering the multiple doses of GRA to the subject. In some 

10 embodiments the measuring of a) and/or c) comprises quantitating an ~m10unt ofmRNA 

encoding FKBP5 protein in the sample. In some embodiments, the measuring of a) and/or c) 

comprises quantitating the amount ofFKBP5 protein in the sample. In some embodiments 

the measuring comprises quantitating the amount ofFKBP5 protein activity in the sample. In 

some embodiments, the quantitating the amount ofFKBP5 protein activity in the sample 

15 comprises measuring FKBP5 protein peptidyl-prolyl-cis-trans isomerase activity in the 

sample. In some embodiments, the quantitating the amount ofFKBP5 protein activity in the 

sample comprises measuring the amount of FKBP5 protein bound to glucocorticoid receptor 

(GR) in the sample. 

10007] In some embodiments, the administering the GRA to the subject comprises 

20 administering mifepristone to the subject. ln some embodiments, the administering the GltA 

to the subject comprises admimstering a GRA that is not mifepristone to the subject. In some 

embodiments, the administering the GRAto the subject comprises administering a 

heteroaryl-ketone GRA. In some embodiments, the first or second san1ples comprise whole 

blood, or a fraction thereof. In some embodiments, the first and second san1ples comprise 

25 whole blood, or a fraction thereof. Jn some embodiments, tbe first or second samples 

comprise nasal epithelial scraping samples. In some embodiments, the patient is in need of 

administration of the glucocorticoid receptor antagonist (GRA). In some embodiments, the 

patient has elevated levels of cOJtisol. 

[0008] In some embodiments, the patient has cancer and the first and second samples 

30 comprise tumor cells. Jn some embodiments, the tirst or second san1ples comprise whole 

blood, or a fraction thereof. In some embodiments, the first and second samples comprise 

whole blood, or a fraction thereof. ln some embodiments, the method comprises 
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administering an increased amount of GRA to the subject in the absence of a detected 

reduction in the ammmt or activity of FKBP5 protein or a detected reduction in the 

expression level ofthe gene encoding FKBP5 protein in the second sample. 

[0009J In a third aspect, the present invention provides a method for diagnosing Cushing's 

5 syndrome in a human subject, the method comprising: a) measuring an amount, or activity of 

51 kDa FK506 binding protein (FKBP5 protein) or an expression level of a gene encoding 

FKBPS protein in a sample obtained or provided from the subject, wherein the sample 

comprises primary cells; and b) identifying the subject as llkely to be suftering from 

Cushing's syndrome when the amount, activity or expression level is high relative to a 

10 controL In some cases, the control comprises a value derived from at least l 00 or at least 200 

test individuals. In some cases, the test individuals are subjects that are known to not exhibit 

Cushing "s syndrome. In some cases, the test individuals are subjects that are known to have 

nonnal cortisol levels or are known to lack hypercortisolemia. In some cases, the control 

comprises a value derived from at least 20 or 30 or 50 test individuals. In some cases, the test 

15 individuals are subjects diagnosed with Cushing's syndrome and undergoing therapy vvith a 

GRA. Tn some cases, t.he test individuals are subjects diagnosed with Cushing's syndrome, 

undergoing therapy with a GRA, wherein at least one symptom of the Cushing's syndrome is 

mitigated or eliminated by the GRA therapy. 

10010~ In a fourth aspect, the present invention provides a method for assessing a clinical 

20 or biochemical response to a G1<.J:\ in a human subject, the method comprising: a) measuring 

an amount, or activity of 51 kDa FK506 binding protein (FKBP5 protein) or an expression 

level of a gene encoding FKBP5 protein in a sample from the subject, wherein: i) the sample 

comprises primary cells; and ii) the sarnple is or was obtained after administering the Gfu'\ to 

the subject; d) comparing the amount, activities, or expression level ofFKBP5 to a control 

25 value derived from a cohort of at least 1 00 or at least 200 test individuals: and f) identifying 

the su~ject as having or not having the clinical or biochemical response to the GRA based on 

a comparison of the FKBP5 amount, activity or expression level to the control value. ln 

some cases, the at least 100 or at least 200 test individuals are nonnal subjects that are not 

ott~erwise in need of a GRA. In some cases, the at least l 00 or at lea..<;t 200 test individuals do 

30 not have Cushing's syndrome. In some cases, the at least l 00 or at least 200 test individuals 

do not have elevated levels of cortisol In some cases, the at least 100 or at lea;;;t 200 test 

individuals do not have, or do not exhibit symptoms ofhypercortisolemia. 
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100111 In some embodiments, the measuring comprises quantitating an amount of mRNA 

encoding FKBP5 protein in the primary cells of the sample. In some embodiments, the 

measuring comprises quantitating the amount ofFKBP5 protein in the primary ce1ls of the 

sample. In some embodiments, the measuring comprises quantitating the amount ofFKBP5 

5 protein activity in the primary cells ofthe sample. In some embodiments, the quantitating the 

amount ofFKBP5 protein activity in the primary cells of the sample comprises quantitating 

FKBP5 protein peptidyl-prolyl-cis-trans isomerase activity in the primary cells ofthe sample. 

In some embodiments, the quantitating the amount ofFKBP5 protein activity in the primary 

cells of the sample comprises quantitating the amow1t ofFKBP5 protein bound to GRin the 

10 primary cells of the sample. In some embodiments, the sample obtained from the subject 

comprises whole blood, or a fraction thereof In some embodiments, the subject has 

undergone tnmssphenoidal surgery before the sample is obtained from the subject. In some 

embodiments, the sample is obtained from the subject Jess than eleven days after the subject 

is treated with transspbenoidal surgery. In some embodiments, the sample is obtained from 

15 the su~ject less than t\vo, four, or six weeks after the subject is treated with transsphenoidal 

surgery. In some embodiments, the method comprises administering a treatment ±or 

Cushing's syndrome vvhen the amount or activity ofFKBP5 protein or the expression level of 

the gene encoding FKBP5 protein is high relative to a controL In some cases, the 

administering the treatment for Cushing's syndrome comprises administering to the subject a 

20 glucocorticoid receptor antagonist (GRA) 

100121 In a fifth aspect, the present invention provides a method ±or assessing a clinical or 

biochemical response in a human subject to adm]nistering to the subject a medical or surgical 

therapy for treatment ofhypercortisolemia, the method comprising: a) measuring a first 

:unount, or activity of 51 kDa FK506 binding protein (FKBP5 protein) or a first expression 

25 level of a gene encoding FKBP5 protein in a first san1ple from the subject, \vherein: i) the 

first sample comprises primary cells: and ii) the first sample is or was obtained befbre 

administering the medical or surgical therapy tt)r treatment ofhypercortisolemia to the 

subject: b) optionally administering the medical or surgical therapy :l:or treatment of 

hypercortisolernia to the subject~ c) measuring a second amount or activity ofFKBP5 protein 

30 or a second expression level of a gene encoding FKBP5 protein in a second sample from the 

subject, \\·herein: i) the second san1ple comprises primary cells; and ii) the second san1ple is 

or was obtained after administering the medical or surg]cal therapy tor treatment of 

hypercortisolemia k0 the subject; and d) comparing the first and second amounts, activities, or 
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expression levels, wherein a reduction in the amount or activity ofFKBP5 protein or a 

reduction in the expression level ofthe gene encoding FKBP5 protein in the second sample 

indicates the clinical response or the biochemical response to the medical or surgical therapy 

for treatment ofhypercortisolemia. For example, a reduction in the amount or activity of 

5 FKBP5 protein or a reduction in the expression level of the gene encoding FKBP5 protein in 

the second sample can indicate that the medical or surgical therapy is successful in treating 

the hypercortisolism. 

10013} In a sixth aspect, the present invention provides a method for assessing a clinical or 

biochemical response to administering to the subject a medical or surgical therapy for 

10 treatment ofhypercortisolemia, the method comprising: a) measuring a first ammmt, or 

activity of 51 kDa FK506 binding protein (FKBP5 protein) or a first expression level of a 

gene encoding FKBP5 protein in a first sample from the subject, wherein: i) the :first sample 

comprises primary cells; and ii) the first sample is or was obtained before administering the 

GRAto the subject: b) optionaUy administering the medical or surgical therapy f()r treatment 

15 ofhypercortisolemia to the subject: c) measuring a second amount or activity ofFKBP5 

protein or a second expression level of a gene encoding FKBPS protein in a second sample 

from the subject, wherein: i) the second sample comprises primary cells; and ii) the second 

san1ple is or was obtained after administering the GRA. to the subject; d) comparing the first 

and second amounts, activ]ties, or expression levels to obtain an FKBP5 difference value; e) 

20 comparing the difference value to a threshold difference value derived from a cohort of at 

least 20 or 30 or 50 test individuals; and f) identifying the subject as having or not having the 

clinical or biochemical response to the GRA based on a comparison of the difference value 

and threshold difference value. Jn some cases, the threshold difference value is a threshold 

reduction value and a presence of a reduction in FKBP5 amount or activity between the first 

25 and second sample that is greater than, or similar to, a threshold reduction value indicates a 

clinical or biochemical response to the GRA. Tn some cases,. the at least 20 or 30 or 50 test 

individuals are subjects knmvn to have or suspected ofha\rlng Cushing's syndrome. 

[0014] In some embodiments, the medical or surgical therapy fi.)r treatment of 

hypercortisolemia is selected from the group consisting of: inhibition of steroidogenesis, 

30 administration of an ACTH modulator, GRA administration,: transsphenoidal stugery, repeat 

transsphenoidal surgery, unilateral adrenalectomy, bilateral adrenalectomy, radiotherapy, 

resection of a non-pituitary ACTII-secreting tumor, treatment \vith a peptide receptor 

radionuclide therapy, and combinations thereof. In some embodiments, the inhibition of 
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steroidogenesis comprises administration of ketoconazole, levoketoconazole, metyrapone, 

LCI699, mitot:'lne, aminoglutethimide, etomidate, m a combination thereof In some 

embodiments, the administration of an ACTH modulator comprises administration of a 

dopamine agonist, somatostatin, a somatostatin analog, retinoic acid, R-roscovitine, or a 

5 combination thereof In some embodiments, the dopamine agonist is selected fl·om the group 

consisting ofbromocriptine and cabergoline. In some embodiments, the method comprises 

administering an additional medical or surgical therapy for treatment ofbypercortisolemia in 

an absence of a detected reduction in the amount or activity of FKBP5 protein or reduction in 

the expression level ofthe gene encoding FKBP5 protein in the second sample. 

10 [0015] In some embodiments the measuring of a) and/or c) comprises quantitating an 

amount of mRNA encoding FKBP5 protein in the sample. In some embodiments, the 

measuring of a) and/or c) comprises quantitating the amount ofFKBP5 protein in the san1ple. 

In some embodiments the measuring comprises quantitating the amount of FKBP5 protein 

activity in the sample. In some embodiments, the quantitating the amount of FKBPS protein 

15 activity in the sample comprises measuring FKBP5 protein peptidyl-prolyl-cis-trans 

isomerase activity in the sample. In some embodiments, the quantitating the amount of 

FKBP5 protein activity in the sample comprises measuring the ~m1m.mt of FKBPS protein 

bound to glucocorticoid receptor (GR) in the sample. 

10016~ In some embodiments, the GRA administration comprises administering 

20 mitepristone to the subject. ln some embodiments, the GRL\ administration comprises 

administering a GRA that is not mifepristone to the subject. In some embodiments, GRA 

a.t.iministration comprises administering a heteroaryl-ketone GRA .. In some embodiments, the 

first or second samples comprise \vhole blood. or a fraction thereof. ln some embodiments, 

the first and second san1ples comprise whole blood, or a fraction thereof. In some 

25 embodiments, the first or second samples comprise nasal epithelia! scraping samples. In 

some embodiments, the patient is in need of a medical or surgical therapy for treatment of 

hypercortisolemia. In some embodiments, the patient has elevated levels of cortisol. 

BRIEF DESCRIP110N OF THE DRA W1NGS 

30 [0017~ FIG. 1: depicts a study scheme for examining the expression level of the gene 

FKBP5, which encodes the FKBP5 protein, in response to administration of a GR modulator. 

ln this scheme, healthy subjects are administered a GR agonist, tollmved by co-
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administration of a GR agonist and a GR antagonist (GRA). Blood samples are obtained 

from 10 subjects before each dose and at various time points after each dose. FKBP5 

expression levels are measured before dosing on each day. and at selected times after dosing 

on each day 

5 [0018] F'IG. 2: depicts the fold difference in GAPDH normalized FKBP5 expression levels 

in samples taken befbre and after administration of the indicated GR agonist (prednisone), or 

before and after administration of the indicated GR agonist in combination with the indicated 

GRarl.!:agonist (mifepristone or CORT125134). 

10 DEFINITIONS 

rool9] The abbreviations used herein have their conventional meaning within the chemical 

and biological a1ts. As used in this specification and the appended claims, the singular f(.mns 

"a," "an," and "the" include plural reference unless the context clearly dictates otherwise. 

[0020] As used herein, "glucocorticoid receptor" ("GR") refers to the type II GR or nuclear 

15 receptor subfamily 3, group C, member 1 (NR3Cl), vvhich specifically binds to cortisol 

and/or cortisol analogs such a'S dexamethasone (S'ee, e.g., Turner & J\1uller, J lVfol Endocrinol 

October 1, 2005 35 283-292). The GR is also referred to as the cortisol receptor. The tem1 

includes isoforms of GR, recombinant GRand mutated GR. 

[0021] "Glucocorticoid receptor antagonist" ("GRA") refers to any composition or 

20 compound which partially or completely inhibits (antagonizes) the binding of a 

glucocorticoid receptor (GR) agonist, such as cortisol, or cortisol analogs, synthetic or 

naturaL to a GR. A "specific glucocorticoid receptor antagonist" refers to any composition or 

compound which inhibits any biological response a.<>;sociated vvith the binding of a GR to an 

agonist. By "specific," the drug preferentially binds to the GR rather than other nuclear 

25 receptors, such as mineralocorticoid receptor (MR), androgen receptor (AR), or progesterone 

receptor (PR). It is preferred that the specific glucocorticoid receptor antagonist bind GR 

with an affinity that is 1 O-t<.1ld greater ( 1/1 oth the Kd value) than its affinity to the MR, AR. or 

PR. both the MR and PR. both the MR and AR, both the AR and PR, or to the 1\i[R, AR, and 

PR In a more pretened embodiment, the specific glucocorticoid receptor antagonist binds 

30 GR with an affinity that is 1 OO-f<.1ld greater ( l/1 OO'h the Kd value) than its affinity to the J'VIR, 

AR, or PR, both the MR and PR, both the MR and AR, both the AR and PR. or to the MR, 

AR, andPR 
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100221 "Human subjecC refers to a human primate. The human subject can be a person 

having, or suspected of having, Cushing's syndrome or a disease or condition that can be 

treated with a GRA. Similarly. "a patient in need of administration of a glucocorticoid 

receptor antagonist (GRA)" can be a person having or, or suspected of having, Cushing's 

5 syndrome or a disease or condition that can be treated \vith a GRA. Exemplary diseases or 

conditions that can be treated with a GRA include, but are not limited to cancer, breast 

cancer, triple negative breast cancer, prostate cancer, metastatic prostate cancer, ovarian 

c.:mcer, Cushing's syndrome, or Cushing's disease. In some cases, the human subject c<:m be 

a person that has been previously treated with transsphenoidal surgery (e.g, to remove 

10 tumors of the pituitary gland, such as pituitary adenomas). For example the subject may have 

undergone transsphenoidal surgery to treat Cushing's disease. In some cases, the human 

subject previously treated \vith transsphenoidal surgery c.:m be a subject that has undergone 

transsphenoidal surgery less than, or less than about, 20 days, 19 days, 18 days, 17 days, l6 

days, 15 days, 14 days, 13 days, 12 days, ll days, 10 days, 9 days, 8 days, 7 days, 6 days, 5 

15 days, 4 days, 3 days, 2 days, or l day ago. 

[0023] ••Assessing a clinical or biochemical response to a glucocorticoid receptor 

;mtagonist (GRAY refers to detecting or quantifying a response to an administered GRA. 

Tbe clinical response can be an indication that the GRA .. is likely to be successful in treating a 

disease or condition, or successfl!J in mitigating or ameliorating one or more symptoms of a 

20 disease or condition. The biochemical response c:m be an indication that the GRA is at a 

dose that is sufficient to alter, or significantly alter, the physiology of the subject to which the 

GRA is administered. The biochemical response can be an indication that the GRA is likely 

to be successful in treating a disease or condition, or successful in mitigating or ameliorating 

one or more symptoms of a disease or condition. The disease or condition can be, e.g., 

25 hypercortisoiemia or Cushing's syndrome. The clinical or biochemical response can be 

assessed by detecting a change in GR activity or regulation caused by or correlated with 

administration of a GRA. For exan1ple, a change in the amount or activity of FKBP5 protein, 

or the expression level of a gene encoding FKBP5 protein, in response to administration of a 

GRA can be detected to assess a clinical response or a biochemical response to a GRA. 

30 [0024] '"Assessing a clinical or biochemical response to administering a medical or surgical 

therapy for treatment of hypercOJtisolcmia" and the like, refers to detecting or quantitating a 

response to the administered therapy. The clinical response can be an indication that the 

therapy is likely to be successful in treating the hypercortisolemia, or successful in mitigating 
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or ameliorating one or more symptoms of the h:rrpercortisolemia. The biochemical response 

can be an indication that the administered therapy has altered, or significantly altered, the 

physiology of the subject to which the therapy is administered. The biochemical response 

can be an indication that the therapy is likely to be successful in treating the 

5 hypercortisolemia, or successful in mitigating or ameliorating one or more symptoms of the 

hypercortisolemia. 

10025] "Mea...;;uring an amount or activity ofFKBP5 protein" refers to measuring the 

amount of FKBP5 protein or measuring the amount of an activity of the FKBP5 protein in a 

sample. The activity can be cis-trans prolyl isomerase activity, FK506 or rapamycin binding 

10 activity, GR binding activity, or chaperone activity (e.g, steroid hormone chaperone 

activity). 

10026] "Mea...;;uring an expression level of a gene encoding FKBPS protein" generally refers 

to measurement of the amount of mRNA encoding FKBP5 protein in a sample, or measuring 

the production of mRNA encoding FKBP5 protein in the sample. Methods for measuring 

15 mRNA or mR:.'\IA production include, but are not limited to, RT-PCR, digital RT-PCR, RNA

seq (e.g, l'V1ethods Mol Bioi. 2014:1158:71-91), and microarray analysis. 

[0027] "Primary cells" reters to cells that have not been immortalized or passaged more 

than one time. Primary cells include human cells that have been taken directly from an 

individual v>.'ithout any subsequent culturing or division. 

20 [0028J "Sample" refers to a biological sample obtained from any tissue or organ of a 

human subject. The sample can be any cell or tissue sample from a human subject. Samples 

can be subject to various treatment, stor.:tge or processing procedures before being analyzed 

according to the methods described herein. Generally, the terms "sample" or "samples" are 

not intended to be limited by their source, origin, manner of procurement, treatmeni, 

25 processing, storage or analysis, or any modification. The biological sample ca..'1 contain 

primary cells originating from a human subject. The sample can contain an FKBP5 

polypeptide or portion thereof a nucleic acid encoding an FKBP5 polypeptide or portion 

thereof, an amplification or reverse transcription product of a nucleic acid encoding an 

FKBP5 polypeptide or portion thereof, or combination of a..'1y two or more ofthe foregoing 

30 polypeptides, nucleic acids, an1plification products, reverse tnmscription products, or portions 

thereof 

10 
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10029] '"\Vhole blood" refers to blood collected from a human subject that is not subject to 

serum or plasma separation. "A fraction thereof' in the context of such whole blood refers to 

any fraction of\vhole blood, such as plasma, serum, a leukocyie fi·action, a red blood ceil 

fraction, a sample of peripheral blood mononuclear cells, and the like. 

5 [0030] "Control" or "control value" in the context of amount or activity ofFKBP5 protein, 

expression levels ofthe FKBP5 gene, or a fold-change in FKBP5 amount, ac6vity, or 

expression leveL can refer to a level that is typically found in a subject under various clinical 

conditions. For example, the control value can be an amount typically found in a Cushing's 

patient. As another example, the control value can be an amount typically t(mnd in a healthy 

10 (e.g., non-Cushing's) patient. As another example, the control value can be a H1ld-change 

typically observed \vhen a patient or cells of a patient are administered a GRl\ (e.g., at a 

typical dose), wherein the patient or cells of the patient exhibit a clinical response to the GRA 

or exhibit a biochemical response to the GRA. As another example, a control value can be a 

t<.1ld-change that is typically observed when a patient or cells of a patient are administered a 

15 GRA (e.g., at a typical dose), wherein the patient or cells of the patient that do not exhibit a 

clinical response to the GRA or do not exhibit a biochemical response to the GRA. 

[0031] In some cases, the controi value is a no:r;.·11abzed control value. The nonnaJized 

control value can be nom1ahzed against a house keeping gene (e.g., GAPDH) or protein, or 

normalized against total protein or RNA (e.g., m!L'\JA) levels as described herein. In some 

20 cases, the control value is an absolute value, or an absolute value per sample volume, or per 

number of cdls in a sample. 

25 

l. 

[0032] 

DETAILED DESCRIPTION OF TI-IE INVENTION 

Introduction 

The 51-kDa FK506 binding protein (FKBP5l or FKBP5) is part of t.he 

immunophilin family, a superfamily of highly conserved proteins first characterized by their 

ability to bind to immunosuppressant drugs (Barik, 2006; Baughman eta f., 1995). In 

addition to their drug binding capabilities, some FK506 binding immunophilins are also 

protein chaperones, and have the related but apparently separate ability to isomerize proline 

30 residues (PPiase activity) (Barik 2006). 
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10033] The FKBP5 protein is an hsp90 co-chaperone that interacts with steroid hormone 

receptors, including the glucocorticoid receptor (GR), the progesterone receptoc and the 

androgen receptor (O'Leary, 2013) It is one of the chaperones that maintains un-liganded 

GR in the cytoplasm, thus reducing the affinity of GR for cortisol and reducing translocation 

5 of GR to the nucleus. Proline cis-trans isomerization is important for proper protein folding, 

but deletion of theN-terminal PPiase domain had little eflect on the efficacy ofthe FKBP5 

protein as a chaperone. It appears that the binding activity oftl1e FKBP5 protein may be 

more important than its PPiase enzymatic activity in terms ofGR signaling (O'Leary, 2013). 

[0034] FKBP5 gene expression is induced by glucocorticoids (including cortisol) as part of 

10 <m intracellular ultrashort negative feedback loop for GR activity (Vermeer, 2003). This 

induction is mediated by GR (Vem1eec 2003; Caldwell 2010). Chronic administration of 

cOJticosterone to mice, also results in elevated FKBP5 gene expression (Lee, 201 0; E\vald, 

2014). 

L0035] Overexpression of FKBP5 in vitro reduces glucocorticoid binding affinity and 

15 nuclear translocation of GR Naturally occurring over-expression ofFKBP5 causes GR 

resistance in New \Vorld monkeys (Scammell, 20(H), \vhich is accompanied by increased 

cOJtisollevels. A role for FKBP5 in bone destmction, the development of osteoporosis in 

rheumatoid arthritis, and in glucocorticoid induced osteoporosis has been suggested (Kimura, 

2013). Overexpression ofFKBP5 in vivo in a rTg45 10 tau transgenic mouse model resulted 

20 in an increase in the level of phosphorylated tau and was associated \vith neuronal loss (Blair, 

2013) In humans, overexpression ofFKBP5 has been associated >vith Alzheimer's disease 

(Blair, 2013). 

[0036] Polymorphisms of FKBP5 have been linked with several diseases, including 

depression (Binder 2004 ), post-traumatic stress disorder (Binder 2008), mood disorders 

25 (Binder 2009) and bipolar disorder (Willour, 2009). FKBP5 polymorphisms have also been 

linked to the response to anti-depressant treatment (Binder, 2004). 

[0037] Yang eta! demonstrated that fasting induces FKBP5 gene expression in the 

hypothalamus in mice and rats. Overexpression of the FKBP5 gene in mice on a high fat diet 

resulted in persistent elevated body ·weight and impaired glucose tolerance, suggesting that 

30 elevated FKBP5 expression and/or elevated FKBP5 protein levels or activity promotes an 

obese phenotype. 

12 
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10038] A recent study by Pereira eta! (Metabolism, 2014) demonstTates that the FKBPS 

gene is regulated by dexamethasone in human subcutoweous and omental adipose tissue. 

FKBP5 is among the top genes stimulated by the GR agonist dexamethasone. The authors 

also report that FKBP5 expression in adipose tissue is conelated with markers of insulin 

5 resistance. In addition, SNPs in the FKBP5 region "\Vere associated v,·ith type 2 diabetes and 

diabetes-related traits. 

a. Treatment of diseases with a glucocMticoid receptor antagonist (GRA) 

10039] 1ne GR is involved in a \vide variety of diseases or conditions. In some cases, 

antagonizing GR activity or signaling (e.g, by administration of a glucocorticoid receptor 

10 <mtagonist (GRA)) can treat such diseases or conditions. Hmvever, there exists a great deal 

of variability in the susceptibility of certain diseases or conditions to treatment with a GRA. 

In some cases, the cells, tissue, or organ affected by the disea<.>e or condition can be, or can 

become, resistant to, or unaffected by, the administration of one or more GRAs. For 

example, although certain breast cancer cells (e.g., triple negative breast cancer cel1s) can be 

15 responsive to GRA treatment (e.g., in combination with one or more chemotherapeutics), not 

all such breast cancer cells are so responsive. Similarly, some diseases or conditions caused 

by or associated with elevated levels of cortisol exhibit variable treatment efficacy by 

administration of one or more GRr\s. In some cases. identification of a clinical or 

biochemical response to the GRA can indicate that the GRA treatment should be continued. 

20 ln some cases, a lack of a ciinical or biochemical response c;m indicate that a different 

treatment (e.g., administration of a different GRA or administration ofthe same GRA. at a 

higher dose) is indicated. Such responsiveness can vary from subject to subject, cell to celL 

tissue to tissue, or during the course of a subject's disease progression. Thus there is a need 

for altemati,ve methods fix assessing a clinical or biochemical response to a GRA. in a human 

25 subject. 

10040] Accordingly, described herein are methods of detecting or assessing a clinical or a 

biochemical response to administration of a glucocorticoid receptor antagonist (GRA) for 

treatment of a disease or condition. The methods for detecting or assessing a clinical or 

biochemical response to a GRA described herein involve detection of: (i) the activity or 

30 amount ofFKBPS protein~ or (ii) the expression level of a gene encoding the FKBP5 protein 

(e.g, the absolute or relative amount ofFKBPS mRNA), in one or more provided samples 

from a human subject. 

13 
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10041] In some cases, the methods described herein involve detection of, or detection of a 

change in,: (i) the activity or ammmt of FKBP5 protein; or (ii) the expression level of a gene 

encoding the FKBP5 protein (e.g., the absolute or relative amount of FKBP5 mRNA), in a 

subject Such a change can be detected by detennining the activity or amount ofFKBP5 

5 protein, or the expression level of a gene encoding FKBP5, in a first sample from a subject 

and comparing the results to the :results from a second sample from the subject. 111e first 

sample can be provided or obtained from the subject prior to one or more steps of 

administering a GRA., and the second sample can be provided or obtained from the subject 

after one or more steps of administering a GRi\. 

10 b. Cushing's syndmme 

[0042J Also described herein are methods of diagnosing Cushing's syndrome. Cushing's 

syndrome is a condition caused by the excessive production of the glucocorticoid cortisol by 

the adrenal cortex. The condition is often due to the presence of a tumor or hyperplasia that 

exhibits unregulated secretion of adrenocorticotropic hormone (ACTI-I). TI1e unregulated 

15 secretion of ACTH in tum induces the adrenal glands to secrete excess cortisoL Cortisol 

generally participates in a negative feedback loop, in \vhich high levels of cortisol suppress 

secretion of both ACTH and cortisol. However, in Cushing's syndrome, this negative 

regulation is not effective o:r absent, resulting in chronic hypercortisolemia. 

10043] Cushing's syndrome can be diagnosed in a variety ofways. One method of 

20 diagnosis is known as the dexamethasone suppression test (DST). ln this test, the 

glucocorticoid receptor agonist dexanletha<;one is administered to a patient and cortisol levels 

are measured after administration. The agonist can be administered in a low dose (e.g., 1-2 

mg) to measure effects of a lmv dose on cmtisollevels. In some cases, a high dose is also 

administered (e.g., 8 mg) to measure the effects of a high dose on cOJtisol levels. Moreover, 

25 ACTH levels can be detennined prior to administration of dexa .. •11ethasone for additional 

infom1ation. The presence of a low ACTH level and a cortisol level that is not suppressed by 

high or lovv dose dexamethasone indicates primary hypercortisolemia caused by, e.g., cortisol 

secreting adenoma tumors in the adrenal cortex. This type of Cushing's syndrome is not 

typically subject to ACTH or cortisol regulation. 

30 [0044] The cortisol cut otT for the DST has been a moving target. Currently the endocrine 

society recommends a cut off of 1.8 1-lg/dl and, the AACE guidelines recently decreased the 

cut off to 3 !-lgidl (previously it was higher at 5 !-lgidl). Endocrine societies in other countries 

14 
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use different cutoffs. Thus, there is no general consensus of the most appropriate cut off to 

use. Moreover, the DST has high sensitivity but low specificity, therefore current guidelines 

for the diagnosis of Cushing's syndrome (CS) require at least 2 confirmatory tests (e.g., a 

DST and confim1ation by an altema6ve diagnostic method) 

5 [0045] In addition, the false positive rate of the l mg DST is high in certain populations 

(severe insulin resistance, fatty liver disease, PCOS etc, see "The Diagnosis of Cushing's 

Syndrome: An Endocrine Society Clinical Practice Guideline (2008), published as J. Clin. 

Endocrin. & Metab., May 2008, 93(5): 1526-40.). Also medications that affect the metabolism 

of dexamethasone can influence tl1e test (see guidelines from the Endocrine Society). Another 

10 important limitation for the 1 mg DST is the fact that 10-15% of confirmed Cushing's 

disease (CD) cases drop below the 2 ~tg/dl cut off with the 1 mg DST (Findling et al., J. Clin. 

Endocrinol. 1\'let., 2004, 89: 1222-1226) and thus vvould not be diagnosed by this test. 

1\1oreover, there is no consensus about the best diagnostic criterion for milder fonns of 

Cushing's, especially adrenal Cushing's (see Endocrine Society guidelines, under adrenal 

15 incidentaloma.s). 

[0046] An alternative to the dexamethasone suppression test (DST) is the 24 hours urine 

free cortisol (UFC) test. However, the UFC test has very imv sensitivity in mild tonns ofCS. 

In addition the quality ofthe current assays is poor (see Raff et al. J. Ciin. Endocrino1. MeL 

2015, 100:395-397). It is a useful test for overt cases ofCS, but there are often false negative 

20 results even in full blown cases, which can complicate t.i-te diagnostic process and delay the 

diagnosis. In addition, in cases of cyclical CS the diagnosis ofCS can be missed if the test is 

done vvhen the tumor is less active. 

[0047] Another alternative to the DST is ba.<;ed on midnight salivary cortisol levels. This 

test also is less sensitive in milder fonns of CS. lt c~m be useful to diagnose early relapse of 

25 CD after transsphenoidal surgery. Hmvever, it has a lot offa.lse positives and false negatives. 

It depends on whether the patient is able to perfom1 the test properly, and inappropriate 

sample coHection is frequently a confounding factor. 

[0048] It is also possible to distinguish betvveen Cushing·s disease and Cushing's syndrome 

by administration of desmopressin or CRH. CRH can be useful in the differential diagnosis 

30 of Cushing's syndrome, because most patients with Cushing's disease respond to CRB, yvhile 

those with other types of Cushing's syndrome generally do not. Although these tests, and in 

particular the dexan1ethasone suppression test, are widely used to diagnose Cushing 
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syndrome and/or distinguish between Cushing's disease <md other types of Cushing's 

syndrome, they are not definitive, and can yield an undesirable number of ta.lse positives and 

false negatives. 

[0049J Accordingly, the present inventors have developed an improved method for 

5 diagnosing Cushing's syndrome. The method can include detecting: (i) the activity or 

amount of FKBP5 protein; or (ii) the expression level of a gene encoding the FKBP5 protein, 

in one or more samples fi:·om a human subject. 

10 

II. Methods 

a. Assessing a clinical or a biochemical response to a GIL<\ or to a medical or 

surgical therapy for treatment of hypercortisoiemia 

roo50] Described herein is a method for a.c;sessing a clinical or a biochemical response to a 

glucocorticoid receptor antagonist (GRA) in a human subject. The method can be usefuL 

e.g., for confirming the efficacy of a treatment modality, monitoring treatment outcomes, or 

guiding treatment decisions. For example, if a patient presents \vith a disease or condition 

15 knmvn to be, or suspected of being, treatable with a GRI\, then a GRA can be administered, 

and the clinical response to the GRA can be assessed using one or more of the methods 

described herein. In some cases, a positive indication of a clinical or biochemical response, 

or an indication of a strong clinical or biochemical response, to the GRA can then predict a 

positive clinical outcome, an increased likelihood of a positive clinical outcome, or suggest 

20 contlnuation ofGRA administration. In some cases, a negative indication of a clinical or 

biochemical response, or a lack of a strong clinical or biochemical response, can predict a 

negative clinical outcome, an increased likelihood of a negative clinical outcome, or suggest 

administration of an increased dose ofthe GRA or administration of an altemative GRA. In 

some cases, a negative indication of a clinical response or a biochemical response, or a lack 

25 of a strong clinical or biochemical response, can suggest a need for additional or alternative 

treatments. 

[0051 J The method t()r ao;;sessing a clinical or biochemical response to a glucocorticoid 

receptor antagonist (GRL\) in a human subject can include: a) measuring a first ammmL or 

activity of FKBP5 protein or a first expression level of a gene encoding FKBP5 protein in a 

30 first sample from the subject, w-herein i) the first sample comprises primary cells; and ii) tbe 

first sample is obtained before administering the GRAto the subject; b) optionally 

administering the GRA to the subject; c) measuring a second amount or activity of FKBP5 
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protein or a second expression level of a gene encoding FKBPS protein in a second sample 

from the subject, wherein: i) the second sample comprises primary cells; and ii) the second 

sample is obtained after administering the GRA to the subject; and d) comparing the first and 

second amounts, activities, or expression levels, \vherein a reduction in the amount or activity 

5 ofFKBP5 protein or a reduction in the expression level of the gene encoding FKBP5 protein 

in the second sample indicates the response to the GRA. 

10052] In some cases, the su~ject ha.-,; received one or more doses of a Gfu-\ prior to the 

obtaining of a first sample. For example, the subject may be w1dergoing GRl\ therapy, or 

may have previously undergone GRA therapy. Thus, in some cases, the pre-GRA 

10 administration sample may be obtained a suitable period of time after a GRA administration 

to allow for measurement of baseline FKBP5 levels that are una:f:lected by the presence of a 

GRA. Thus, in some cases, the first sample, which is obtained prior to administering the 

GRAto the subject, is obtained at least 4, 5, 6, 7, 8, 9, 10, 12, 16, 18, or 24 hours after a 

previous GRA administration, or at least l, 2, 3, 4, 5, 6, 7, 8, 9, lO, 11, 12, 13, 14, 15, 16, 17, 

15 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, or 31 days after a previous GRA 

administration. A suit1.ble period of time between a previous administration of a GRA and 

obtaining a first sample can be detennined ba.-,;ed on the phannacokinetics of a previously 

administered GRA. In some cases~ a suitable period oftime is a length of time sufficient for 

the GRAto be completely removed from the subject. In some cases, a suitable period oftime 

20 is a length of time sufficient for the Gfu-\ to have no or minimal effect on FKBPS levels (e.g, 

amount or activity ofFKBP5 protein or mRL'JA levels). 

[0053J [n some cases, the subject is administered multiple doses of a GRA between the 

obtaining ofthe first sample and the obtaining ofthe second san1ple. In some cases, the 

subject is administered, or is administered at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 

25 15, i 6, 17, 18, 19, 20, 21, 22, 23, 24, or more doses between the obtaining of the first sample 

and the obtaining of the second sample. In some cases, the su~ject is administered a Gfu-\, 

and the second sample is obtained after a period of time suitable to allow for downregulation 

ofFKBP5. For example, the second sample can be obtained at lea<>t 0.5, 1, 2, 4, 6, 8, 10, 12, 

16, 20, or 24 hours after Gfu-\ administration. In other cases, the second sample can be 

30 obtained between doses of a multiple GRA dosage schedule. In yet other cases, the second 

san1ple is obtained immediately prior, immediately after, or during one or more GRA 

administrations. In any case, the second sample is obtained after at least one dose of GRA 

ha<> been administered to the subject. 
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10054] Also described herein is a method for assessing a clinical or a biochemical response 

in a human subject to administering to the subject a medical or surgical therapy for treatment 

of hypercortisolemia. The method can be useful, e.g., for confirming the efficacy of a 

treatment modality, monitoring treatment outcomes, or guiding treatment decisions. For 

5 example, if a patient presents with hypercmtisolemia, then a medical or surgical therapy can 

be administered, and the clinical response to the medical or surgical therapy can be assessed 

using one or more of the methods described herein. In some cases, a positive indication of a 

clinical or biochemical response, or an indication of a strong clinical or biochemical 

response, to the medical or surgical therapy can then predict a positive clinical outcome, an 

10 increased likelihood of a positive clinical outcome. or suggest continuation of the medical or 

surgical therapy. In some cases, a negative indication of a clinical or biochemical response, 

or a lack of a strong clinical or biochemical response, can predict a negative clinical outcome, 

an increased likelihood of a negative clinical outcome, or suggest administration of an 

increased dose or additional doses of a medical therapy, or administration of an alternative 

15 medical or surgical therapy. In some cases, a negative indication of a clinical response or a 

biochemical response, or a lack of a strong clinical or biochemical response, can suggest a 

need for additional or alternative treatments. 

[0055] rfl1e method tor assessing a clinical or biochem.ical response to a medical or surgical 

therapy for hypercortisoicmia in a human subject can include: a) measuring a first amount, or 

20 activity of FKBP5 protein or a first expression level of a gene encoding FKBP5 protein in a 

first sample from the subject, wherein i) the first sample comprises primary cells; and ii) the 

first san1pie is obtained before administering the medical or surgical therapy to the subject: b) 

optionally administering the medical or surgical therapy to the subject; c) measuring a second 

:unount or activity of FKBP5 protein or a second expression level of a gene encoding FKBP5 

25 protein in a second sample from the subject, wherein: i) the second sample comprises primary 

cells:. and ii) the second sample is obtained after administering the medical or surgical therapy 

to the subject; ~md d) comparing the first and second amm.mts, activities, or expression levels, 

wherein a reduction in the amount or activity ofFKBP5 protein or a reduction in the 

expression level ofthe gene encoding FKBP5 protein in the second sample indicates the 

30 response to the medical or surgical therapy for treatment ofhypercmtisolemia. 

[0056] In some cases, the medical or surgical therapy includes administering an inhibitor of 

steroidogenesis. Exemplary inhibitors of steroidogenesis include, but are not limited to, 

aminoglutethimide, cholesterol sulfate, ketoconazole, levoketoconazole, metyrapone, 
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LCI699, mitotane, and etomidate. In some cases, the medical or surgica] therapy includes 

administering an ACTH modulator. Exemplary ACTH modulators include, but are not 

limited to, dopamine agonists, retinoic acid, R-roscovitine, somatostatin, and somatostatin 

analogues. Exemplary dopamine agonists include, but are not limited to, bromoc1iptine, and 

5 cabergoline. Exemplary somatostatin analogues include, but are not limited to, pasireotide, 

octreotide, and lanreotide. ln some cases, the medical or smgical therapy is or includes GRA 

administration. In some cases, the medical or surgical therapy is or includes transsphenoidal 

surgery, or repeat transsphenoidal surgery. In some cases, the medical or surgical therap:v is 

or includes adrenalectomy, unilateral adrenalectomy, or bilateral adrenalectomy. ln some 

10 cases, the medical or surg]cal therapy is or includes radiotherapy. In some cases, the medical 

or surgical therapy is or includes resection of a non-pituitary ACTI-f-secreting tumor. In 

some cases, the medical or surgical therapy is or includes treatment with a peptide receptor 

radionuclide therapy (e.g., Y-90 or Lu-l77labeled octreotide). In some cases, the medical or 

surgical therapy is or includes a combination of any tvvo or more of the fbregoing medical or 

15 surgical therapies. In some cases, the combination is a combination of two or more medical 

therapies. ln some cases, the combination is a combination of two or more smgical therapies. 

ln some cases, the combination is a combination of a medical therapy and a surgical therapy. 

[0057] ln some cases, the subject has received one or more doses of a medical therapy for 

hypercortisoiemia prior to the obtaining of a first sample. For example, the subject may be 

20 undergoing GRA therapy, or may have previously tmdergone GRA therapy. Thus, in some 

cases, the pre-medical therapy administration sample may be obtained a suitable period of 

time after a medical therapy administration to allow for measurement of baseline FKBP5 

levels that are unaffected by the presence of the medical therapy. Thus, in some cases, the 

first sample, which is obtained prior to administering the medical therapy to the subject, is 

25 obtained at least 4, 5, 6, 7, 8, 9, 10, 12, 16, 18, or 24 hours after a previous medical therapy 

administration, or at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 

22, 23, 24, 25, 26, 27, 28, 29, 30, or 31 days after a previous medical therapy administration. 

A suitable period of time between a previous administration of a medical therapy and 

obtaining a first san1ple can be determined based on the phmmacokinetics of a previously 

30 a.t.iministered medical therapy. In some cases, a suitable period of time is a length of time 

sufficient for the medical therapy to be completely removed from the subject. In some cases, 

a suitable period of time is a length of time sutticient for the medical therapy to have no or 

minimal effect on FKBP5 levels (e.g, mnmmt or activity of FKBP5 protein or mRNA levels). 
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10058] In some cases, the su~ject is administered multiple doses of a medical therapy 

between the obtaining of the first sample and the obtaining of the second sample. In some 

cases, the subject is administered, or is administered at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 

13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or more doses between the obtaining ofthe first 

5 sample and the obtaining ofthe second sample. In some ca..<;es, the subject is administered a 

medical therapy, and the second sample is obt.:'lined atler a period of time suitable to allow for 

downregulation ofFKBP5 expression, ammmt, or activity For example, the second sample 

c.:m be obtained at lea..<;t 0.5, l, 2, 4, 6, 8, 10, 12, 16, 20, or 24 hours after administration of the 

medical therapy. In other cases, the second sample can be obtained between doses of a 

10 multiple dosage schedule. In yet other cases, the second sample is obtained immediately 

prior, immediately after, or during one or more administrations of a medical therapy. In any 

case, the second sample is obtained after at least one dose of a medical therapy has been 

administered to the subject. 

i. Sample extraction, prepanation, and analysis 

15 L0059] 'Il1e sample can be obtained by any means knmvn in the art. For example, the 

sample can be obtained by collecting a blood sample (e.g., a sample of whole blood or a 

fraction thereof). Alternatively, the sample can be obtained by scraping epithelial cells (e.g., 

nasal epithelial cells) of a subject. Samples include, but are not limited to samples ofhuman 

cells and tissues, such as blood samples, cerebrospinal fluid samples, synovial tissue samples, 

20 synovial fluid samples, brain tissue samples, blood vessel samples, or tumor samples. 

[0060] San1ples encompass samples of healthy or pathological cells, tissues or stmctures. 

In some cases, the sample can be provided by obtaining cells of a tissue or organ affected by 

a disease or condition mediated by GR activity or signaling. For example, in human subjects 

suffering from a type of cancer that can be treated with a GRA (e.g., a GRAin combination 

25 1-vith a chemotherapeutic), a sample containing primary tumor cells can be obtained and 

a..-;sayed as described herein. Such cancers include, but are not limited to, breast cancer, triple 

negative breast cancer, prostate cancer, metastatic prostate cancer, androgen resistant prostate 

cancer, and ovarian cancer. In some cases, the sample can be provided by obtaining cells of a 

subject suffering from hypercortisolemia. In some cases, the san1ple c~m be provided by 

30 obtaining cells of a tissue or organ affected by hypercortisolemia. In some cases, the sample 

can be provided by obtaining cells of a subject sutTering from or suspected of being suffering 

from Cushing's syndrome. In some cases, the sample can be provided b3 .. obtaining cells of a 

tissue or organ affected by, or suspected ofbeing affected by, Cushing's syndrome. 

20 



450

wo 2016/187347 PCT/US2016/033143 

10061] The sample can be extracted to obtain FKBP5 protein, or FKBP5 nucleic acid. For 

example, cells can be lysed, and the protein fraction obtained. In some cases, the lysate is 

fu1ther fractionated to purify a specif1ed cellular compa1tment. For example, the ceH lysate 

can be fractionated to obtain a cytosolic protein fraction. As another exan1ple, the eel! lysate 

5 can be fractionated to obtain a nuclear or nucleolar protein fraction. The protein fraction can 

be assayed for FKBP5 protein levels or activity. Alternatively, the cells can be lysed, and a 

nucleic acid (e.g., mRNA) fraction obtained. T11e nucleic acid fraction can be assayed for 

expression of the gene encoding FKBP5. For example, the expression can be assayed by 

quantitative amplification (e.g., qPCR), or reverse transcription and subsequent quantitative 

10 amplification (e.g., RT-qPCR). 

[0062J 111e cell lysate, or protein fraction thereof: can be purified using a variety of 

methods to obtain a fraction enriched for FKBP5 protein, or a p01tion thereof. For example, 

cells can be lysed and contacted with a chromatography medium under conditions suitable to 

preferentially bind contaminants or target protein. \Vhere contamimmts are preH::rentially 

15 bound. target protein can be collected as a flow through fraction and assayed further. \Vhere 

target protein is bound. the chromatogmphy medium can be \vashed and the target protein 

eluted. 

[0063] As another example, cells can be lysed and contacted witb a capture reagent (e.g., a 

capture antibody or aptamer) that specifically binds to the FKBP5 protein, or a portion 

20 thereof. The capture reagent can be immobilized on a solid support. In some cases, the 

FKBP5 protein or portion thereof can be eluted from the capture reagent and then detected or 

quantified. In other cases, the FKBP5 protein or portion thereof can be detected or quantified 

as a capture reagent-bound fom1. 

10064] Similarly, the ceil lysate, or nucleic acid fraction thereof can be purified using a 

25 variety of methods to obtain a fraction enriched tor a transcript of a gene encoding FKBP5. 

For example, cells can be lysed and nucleic acids can be precipitated or othenvise purified 

from the lysate. In some cases, the nucleic acids can be purified by contacting tbe sample, or 

a fraction thereof: with a surface irrm10bilized oligodT moiety to preferentially bind 

polyadenylated mRl'\JA. 

30 10065] Nucleic acids can be subject to amplification, hybridization, polymerization, reverse 

transcription, or a combination thereof. In some cases, the amplification, hybridization, 

polymerization, or reverse transcription is target specific such that the gene encoding FKBP5, 
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a transcript thereof or a portion thereof is speciflcaHy amplified, hybridized, or reverse 

transcribed. In some cases, the amplification, hybridization, polymerization, or reverse 

transctiption is not target specific such that the sample is subject to whole genome or whole 

transcriptome hybridization, polymerization, or reverse transcription. \Vhole genome or 

5 other non-specific hybridization, polymerization, or reverse transcription can be perf()rmed 

with the use of one or more degenerate primers or probes. After non-specific hybridization, 

polymerization, or reverse transcription, the gene encoding FKBP5 can be detected and/or 

quantified. 

[0066] The ammmt or activity ofFKBP5 polypeptide, or a portion thereot~ can be 

10 measured by a variety of methods known in the art. For example, an ELISA (e.g., sandwich 

ELISA) can be used to measure polypeptide levels in a sample, or a protein extract thereof, 

using one or more antibodies specific for the FKBP5 protein, or a portion thereof ln some 

cases, the ELISA is a sandvvich ELISA, in which FKBP5 polypeptide, or a portion thereof is 

immobilized by binding to an immobilized capture reagent (e.g., capture antibody or 

15 aptamer), and the immobilized polypeptide or p01tion thereof is detected with a detection 

reagent (e.g., detection antibody or aptamer). 

[0067] As another exampic, activity of the FKBP5 polypeptide, or a portion thereof can be 

measured by contacting the sample, or a protein extract thereof vvith a proline containing 

peptide substrate to measure the FKBP5-mediated cis-trans proly] isomerase activity of the 

20 sample. In some cases, the isomerization ofthe substrate carl be measured using an cis-trans 

proline isomer sensitive enzyme, such as a protease. For example chymotrypsin, which has a 

high substrate specificity and catalytic eft1ciency (kcaJKm) against peptide substrates having 

a trans-proline at the P2 position and phenylalanine or tyrosine at the P l position, but very 

little or no specificity or catalytic efficiency against such peptides containing a cis-proline at 

25 P2, can be used to measure prolyl isomerase activity For instance, an N-succiny1-Ala-Leu

cis-Pro-Phe-p-nitroanilide substrate can be used in combination with chymotrypsin, which 

preferably cleaves the trans prolyl isomer of the substrate to assay a sample or extract thereof 

for FKBP5 proly] isomerase activity The production of the trans isomer ofthe substrate by 

isomerase activity of the FKBP5 or portion thereof can be measured by detecting the 

30 digestion of the nitroanilide substrate by the chymotrypsin as described, e.g, in Fischer eta!. 

Nature. 1989 Feb 2;337(6206):4 76-8. 
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10068] As another example, activity of the FKBP5 polypeptide, or a pmtion thereof can be 

detected or quantified by measuring the amount of FKBP5 protein bound to glucocmticoid 

receptor (GR) in the san1ple. This can be performed, e.g., by purifying GR or FKBP5 protein 

under conditions suitable to preserve binding between GRand FKBP5 protein. The 

5 purification product can then be assayed for the presence, absence, or quantity of the cognate 

binding prutner. For exarnple, cytosolic GR can be purified and the presence ofFKBP5 

protein detected in the purification product. As another example, FKBP5 protein can be 

purified and the presence of GR can be detected in the purification product. In some cases, 

this can be performed using a sand·wich ELISA-type assay in which the immobilized captnre 

10 reagent recognizes one member of the GR:FKBP5 protein complex and the detection reagent 

recognizes the other member of the GR: FKBP5 protein complex. 

[0069] As another example, expression of a gene encoding FKBP5 can be measured by 

reverse transcription ofFKBP5 mRNA, or a portion thereof, and quantitative amplification of 

the reverse transcription product or a portion thereof. TI1e quantitative amplification can be 

15 pertonned using PCR (e.g., real time PCR) or other amplification techniques kncn.vn in the 

art. The amplification can be detected by, e.g., detecting incorporation of an intercalating dye 

into the arnplification product, degradation of a quenched fluorescence hydrolysis probe, or 

binding of quenched molecular beacon. 

10070] Any measured amount or activity or expression level in a sarnple can be normalized 

20 to a reference. For exarnple, an expression level can be normalized to the amount of total 

mRj'\~A" or the expression level of a reference gene. Suitable reference genes include, but are 

not limited to, GAPDH, hypoxar1thine phosphoribosyltransferase l (HRPTl ), ribosomal 

protein large Pl, or another housekeeping gene. As ar1other example, FKBP5 protein amount 

can be nom1alized to total protein levels, or the level of a reference gene product. Suitable 

25 reference gene products include, but are not limited to, actin, tubulin, COX TV, HRPTl, 

GAPDH, or ar10ther housekeeping gene product. 

ii. Compar·ing FKBPS amount activity or expression 

[0071 J [n some embodiments, the amount or activity of FKBP5 or the expression level of a 

gene encoding FKBP5 protein after administration of a GRA is quantified from a sample 

30 obtained after administration of one or more doses of the GRA and compared to a control or 

threshold value rather than a pre-GRA administration value. In some cases, the control or 

threshold value is a positive control or threshold value that indicates a biochemical or clinical 
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response, or a strong biochemical or clinical response to the GRL-\ in the tissue, organ, or cell

type subject to the assay. Thus in such cases, a quantified arnow1t, activity, or expression 

level that is near, equal to, or below the positive control or threshold value can indicate a 

biochemical or clinical response or a strong biochemical or clinical response to the GRA. In 

5 contrast, a quantified amount, activity, or expression level that is above, or significantly 

above, the positive control or threshold value can indicate a lack of a biochemical or clinical 

response, or a lack of a strong biochemical or clinical response to the GRA. 

10072} In some cases, the quantified amount, activity, expression that indicates a 

biochemical or clinical response to the GRA is equal to about, or less than about, 25~{,, 30'%, 

10 40%, 50%, 7Y'/o, 100~~, 110~~, 125':Y~, or 150% of the positive control or threshold value. In 

some cases, the quar1tified amount, activity, or expression that indicates a lack of a 

biochemical or clinical response to the GRA is equal to about or above about a 2-fold, 2.5-

fold, 3-fold, 4-fold, 5-fold, 7.5-fold, 1 0-fold, 12-fbld, 15-fold, 20-fold, 25-f()ld, 30-fold, 40-

t.bld, or 50-f(ild multiple of the positive control or threshold value. 

15 [0073] In some cases, the control or threshold value is a negative control or threshold value 

that indicates a lack of a response (e.g, biochemical or clinical) to a GRA or a value that is 

typically obtained '"'·ithout, or prior to, administration of a GRA. Thus in such cases, a 

quantified amount, activity, or expression level that is below the negative control or threshold 

value (e.g., significar1tly beimv) can indicate a clinical or biochemical response or a strong 

20 clinical or biochemical response to the GR.A. ln contrast, a quantified amount, activity, or 

expression kvel that is neaL equal to, or above the negative control or threshold value can 

indicate a lack of a clinical response, a lack of biochemical response, a lack of a strong 

clinical response, or a lack of a strong biochemical response to the GRA. ln some cases, the 

quantified amount, activity, or expression that indicates a clinical response to the GRA or a 

25 biochemical response to the GRA is equal to about or less than about 0.25%, OS?~, 1%, 5~~, 

7.5%, 10'~~, 12.5%, 15'-:'/~, 17.5%, 20%, 25%, 30%, 40%, or 50% of the negative control or 

threshold value. In some cases, the quantified amount, activity, or expression that indicates a 

lack of a clinical response or a lack of a biochemical response to the GRA is at least about 

75~~, 100'~~-;:;, 110°/o, 125~<,, 150~~, 200%, 300'%, or 400% of the negati,ve control or threshold 

30 value. 

10074~ In some embodiments, the a.nwunt or activity ofFKBP5 protein or the expression 

level of a gene encoding FKBP5 after administration of a GRA is quantified from a sample 

24 
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obtained after administration of one or more doses of the GRA and compared to a value 

quantified from a sample obtained prior to administration of one or more doses of the GRA. 

A quantifted post-administration amount activity or expression level that is below the pre

administration value can indicate a clinical response, a biochemical response, a strong clinical 

5 response, or a strong biochemical response to the GRA.. In contrast, a quantified post

administration anwm1t activity or expression level that is near or equal to the pre

administration value can indicate a lack of a clinical response, a lack of a biochemical 

response, a lack of a strong biochemical response, or a lack of a strong clinical response to 

the GRi\. In some cases, when the post-G1V\ administration value is greater than the pre-

10 GRA administration value. progression of the disease or condition in the human subject is 

indicated. In some cases, when the post-GRA administration value is less than the pre-GRA 

administration value, improvement of the disease or condition in the human subject is 

indicated. 

10075] The provided pre-GIV\ administration sample can be taken at any time prior to 

15 administration of a GRA, including but not limited to, immediately before GRA 

administration; at least about 1, 2, 3, 4, 6, 7, 8, 10, J 5, 2Ct 25, 30, 45, 50, 60, 80, or 90 

minutes before GRA administration; at least about 2, 3, 4, 5, 6, 7, 8, 10, 12, 14, 16, 18, 20, or 

22 hours before GRA .. administration: at least about l, 2, 3, 4, 5, or 6 days before GRA 

administration; or at least about J, 1.5, 2, 3, or 4 \veeks before GRA administration. In some 

20 cases, the provided pre-administration sample is obtained from about 0 to about 12, from 

about 0 to 6 hours, from about 0 to about 4 hours, from about l to 4 hours, or from about 2 to 

6 hours prior to admmistration of the GRA. 

[0076] rfl1e provided post-GRA administration sample can be taken after a time suitable to 

aHmv the activity ofthe GRAto manifest in a change (e.g., a detectable change) in FKBP5 

25 amount or activity, or a change in expression of a gene encoding FKBP5. In some cases, the 

time is selected to achieve a maximum possible response (e.g., clinical or biochemical 

response) to GRA .. administration. In some cases, the delay betv•:een administration of the 

GRA and obtaining of the post-GRA administration sample is at least about 1, 2, 3, 4, 5, 6, 7, 

8,9, 10, 11, 12, 13, 15,20,25,3~40,or50rninures; 1,2,3,4,5,6,~8, 10, 12, 14, 15, 16, 

30 18, 20, or 22 hours; l, 2_ 3, 4, 5, or 6 days: or l, 2, 3, or 4 weeks. 

10077] The provided post-GRA administration sample can be ta.1cen after multiple 

administrations of one or more GILt\s. For example, one or more G1<.As can be administered 
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to a human subject in need thereof for a period of da)'S (e.g., 1, 2, 3, 4, 5, or 6 days) or weeks 

(e.g, 1, 2, 3, 4, or 5 weeks) and then a post-administration sample obtained and analyzed for 

FKBP5 protein amount or activity or FKBP5 gene expression to assess a clinical response to 

the GRA or to assess a biochemical response to the GRA. 

5 [0078] In some cases, the quantified post-GRA administration amount, activity, or 

expression that indicates a clinical or biochemical response to the GRA is less than about, 

300%,250%, 200~~, 150%, 100%,75%,50%, 40(~~, 30%,, 25%,20%, 15°/(), 10%, 7.5%:,, 5%, 

2.5%, 2°/.J, 1.5%, or 1 ~~of the pre-GR.A administration value. In some cases, the quantifled 

post-GRA administration amount activity or expression that indicates a lack of a clinical or 

10 bioche1nical response to the GRA is equal to about or above about 75%, 80°~,, 85%, 90%, 

100%, 110'·%, 120%, 125%, 150%, or 200~~ ofthe pre-GRA administration value. 

10079] In some cases, the human subject can have cancer, ~md methods described herein 

can be employed to assess or predict the d:lixt ofGR.A therapy on the cancer cells ofthe 

subject. Jn some cases, cancer ceHs are obtained from a subject and assayed fur FKBP5 

15 amount or activity or the expression level of a gene encoding FKBP5 In some cases, a high 

level of FKBP5 relative to a control may suggest that the cells express a high level of GRand 

GRA therapy may be indicated. In some cases, a low level ofFKBP5 relative to a control 

may suggest that the cells express a lovv level of GR and GRA therapy is not indicated. In 

some cases, a low level ofFKBP5 relative to a control may suggest that the FKBP5 feedback 

20 mechamsm is inoperative, and thus GRA therapy may be indicated. In some cases, a 

reduction in FKBP5 in t<Jmor cells after administration of GRA .. as compared to a pre

administration value can suggest that GRA therapy is indicated. 

[0080] Similarly, FKBP5 amount, activity, or expression level can be assessed in 

combination with GR amount, activity, or expression leveL In some cases, low GR ammmt, 

25 activity, or expression level and low FKBP5 amount, activity·, or expression level can predict 

that GRA therapy is not beneficiaJ for tins cancer type, cell, or tumor. In some cases, high 

GR amount, activity, or expression level and high FKBP5 an1mmt, activity, or expression 

level c~m indicate that GRA therapy c~m be beneflcial for this cancer type, cell, or tumor. [n 

some cases, high GR an10unt, activity, or expression level and low FKBP5 amount, activity, 

30 or expression level can indicate a defective cortisol counter regulation mechanism and GRA 

therapy can be a beneficial treatment. 
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10081] In some cases, FKBP5 levels can be detected in tumor cells that have been extracted 

from a patient and cultured in vitro. For example, a sample containing turnor cells can be 

obtained, a portion of the sample assayed for FKBP5 (protein or expression), and a GRA 

administered to a different portion of the sample. The C!RA administered sample can be 

5 assayed for FKBP5 protein amount, or activity, or FKBP5 gene expression and compared to 

the pre-administration value. 

10082] In some cases, FKBP5 levels can be detem1ined after transsphenoidal surgery to 

detect relapse or remission of Cushing's syndrome. For exan1ple, FKBP5 can be measured in 

samples obtained before and after transsphenoidal surgery. AdditionaH:y or altematively, 

10 FKBP5 can be detected in samples obtained at several time points after transsphenoidal 

surgery. For example, FKBP5 can be detected in one or more samples obtained \vithin 1, 2, 

3,4,5,6, 7,8,9, H\ 11, 12.13,14, 15, 16, 17, 18, J9,or2.0daysaftertranssphenoidal 

surgery. In some cases, a lm:v level ofFKBP5 relative to a control can indicate that the 

subject is exhibiting remission of Cushing's syndrome or is not exhibiting early relapse of 

15 Cushing's syndrome. In some cases, a decrease in FKBP5 as compared to the value detected 

in a sample obtained prior to tmnssphenoidal surge!}' indicates that the subject is exhibiting 

remission of Cushing's syndrome or is not exhibiting early relapse of Cushing's syndrome. 

In some cases, a stable or decreasing value ofFKBP5 in samples taken at multiple time 

points after transsphenoidal surgery indicates that the subject is exhibiting remission of 

20 Cushing's syndrome or is not exhibiting early relapse of Cushing's syndrome. 

[0083] In some embodiments, in the absence of a detected reduction in the ammmt or 

activity ofFKBP5 protein or expression ofthe gene encoding FKBP5 protein after 

administration of the GRA and relative to a pre-GRA. administration or control value, the 

method comprises administering an increased amount of GRAto the subject, or 

25 administering an alternative GRA to the subject, or a combination thereof. In some 

embodiments, in the absence of a detected reduction that is greater than a threshold value in 

the mnount or activity of FKBP5 protein or expression of the gene encoding FKBP5 protein 

after administration of the GRA and relative to a pre-GRA administration or control value, 

the method comprises administering an increased amount of GRA to the subject, or 

30 administering an altemative GRAto the subject, or a combination thereof. 

10084] In some embodiments, the anwunt or activity of FKBP5 or the expression level of a 

gene encoding FKBP5 protein after administration of a medical (e.g, GitJ:\) or surgical 

27 



457

wo 2016/187347 PCT/US2016/033143 

therapy for treatment ofhy-percortisolemia is quantified from a provided sample obtained 

after administration of one or more doses of a medical therapy for treatment of 

hypercortisolemia and compared to a control or threshold value rather than a pre

administration value. In some cases, the control or threshold value is a positive control or 

5 threshold value that indicates a biochemical or clinical response, or a strong biochemical or 

clinical response to the medical or surgical therapy :in the tissue, organ, or cell-type subject to 

the assay. Tims in such cases, a quantified amount, activity, or expression level that is near, 

equal to, or below the positive control or threshold value can indicate a biochemical or 

clinical response or a strong biochemical or clinical response to the medical or surgical 

10 therapy for treatment ofhypercortisolemia. In contrast, a quantifted amount, activity, or 

expression level that is above, or significantly above, the positive control or threshold value 

can indicate a lack of a biochemical or clinical response, or a lack of a strong biochemical or 

clinical response to the medical or surgical therapy for treatment ofhypercOJtisolemia. 

10085] In some cases, the quantified amount, activity, expression that indicates a 

15 biochemical or clinical response to the medical or surgical therapy for treatment of 

hypercortisolemia is equal to, about, or less than about, 2Y%, 30~·S, 40%), 50%, 75%, 100%, 

110%, l2Y~o, or 150% of the positive control or threshold value. In some cases, the 

quantified amount, activity, or expression that indicates a lack of a biochemical or clinical 

response to the medical or surgical therapy for treatment of h)1Jercortisolcmia is equal to, 

20 about, or above about a 2-fold, 2.5-fold, 3-fold, 4-fold, 5-fold, 7.5-fold, l 0-told, 12-fold, 15-

told, 20-fold, 25-fold, 30-told, 40-fold, or 50-fold multiple of the positive control or threshold 

value. 

[0086] ln some cases, the control or threshold value is a negative control or threshold value 

that indicates a lack of a response (e.g, biochemical or clinical) to a medical or surgical 

25 therapy fortreatment ofhypercortisokmia or a value that is typically obtained without, or 

prior to, administration of a medical or surgical therapy for treatment ofhypercortisolemia. 

11rus in such cases, a quantified amount, activity, or expression level that is belmv the 

negative control or threshold value (e.g., significantly below) can indicate a clinical or 

biochemical response or a strong clinical or biochemical response to the medical or surgical 

30 therapy tor treatment ofhypercmtisolemia. In contrast, a quantified ammmt, activity, or 

expression level that is near, equal to, or above the negative control or threshold value can 

indicate a lack of a clinical response, a lack of biochemical response, a lack of a strong 

clinical response. or a lack of a strong biochemical response to the medical or surgical 

28 



458

wo 2016/187347 PCT/US2016/033143 

therapy for treatment ofhy-percortisolemia. In some cases, the quantified amount, activity, or 

expression that indicates a clinical response to the medical or surgical therapy for treatment 

of hypercortisokmia or a biochemical response to the medical or surgical therapy for 

treatment ofhypercortisolemia is equal to, about, or less than about 0.2Y%, 0.5'?<,, 1 ~S, 5%,, 

5 7.5~< ... , 10%, 12.5%, 15~~, i7.5%), 20%,25%, 30'?'~, 40%, or 50(~~ ofthe negative control or 

threshold value. In some cases, the quantified amounL activity, or expression that indicates a 

lack of a clinical response or a lack of a biochemical response to the medical or surgical 

therapy for treatment ofhy-percortisolemia is at least about 75%, 100%, llO%, 125%, 150%, 

200%, 300%, or 400% of the negative control or threshold value. 

10 [0087] In some embodiments, the amount or activity of FKBP5 protein or the expression 

level of a gene encoding FKBP5 after administration of a medical therapy for treatment of 

hypercmtisolemia is quantified from a sample obtained after administration of one or more 

doses of the medical therapy f()r treatment ofbypercmtisolemia and compared to a value 

quantified from a sample obtained prior to administration of one or more doses of the medical 

15 therapy for treatment ofhypercortisolemia. A quantified post-administration amount activity 

or expression level that is below the pre-administmtion value can indicate a clinical response, 

a biochemical response, a strong clinical response, or a strong biochemical response to the 

medical therapy for treatment of hypercortisolemia. In contrast, a quanti fled post

administration ammmt activity or expression level that is near or equal to the pre-

20 administration value can indicate a lack of a clinical response, a lack of a biochemical 

response, a lack of a strong biochemical response, or a lack of a strong clinical response to 

the medical therapy for treatment ofhypercortisolemia. In some cases, when the post

administration value is greater than the pre-administration value, progression of the 

hypercortisoiemia condition in the human su~ject is indicated. In some cases, when the post-

25 administration value is less than the pre-administration value, improvement of the 

hypercortisoicmia condition in the human subject is indicated. 

10088] Tbe pre-administration san1ple can be taken at any time prior to administration of a 

medical or surgical therapy for treatment ofhypercortisoiemia, including but not limited to, 

immediately bef(xe therapy administration: at least about 1, 2, 3, 4, 6, 7, 8, lO, 15, 20, 25, 30, 

30 45, 50, 60, 80, or 90 minutes before therapy administration: at least about 2, 3, 4, 5, 6, 7, 8, 

10, 12, 14, 16, 18, 20, or 22 hours before thempy admmistration; at least about L 2, 3, 4, 5, or 

6 days before tl1erapy administration; or at least about 1, 1.5, 2, 3, or 4 weeks before therapy 

administration. In some cases, the pre-administration sample is obtained from about 0 to 
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about 12, from about 0 to 6 hours, from about 0 to about 4 hours, from about l to 4 hours, or 

from about 2 to 6 hours prior to administration of the therapy. 

[0089] TI1e post-therapy administration sample can be taken after a time suitable to allow 

the activity ofthe therapy to manifest in a change (e.g., a detectable change) in FKBP5 

5 amount or activity, or a change in expression of a gene encoding FKBP5. In some cases, the 

time is selected to achieve a maximum possible response (e.g, clinical or biochemical 

response) to therapy administration. In some cases, the delay behveen administration of the 

therapy and obtaining ofthe po&t-therapy administration sample is at least about 1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11, 12, 13, 15, 20. 25, 30, 40, or 50 minutes: or L 2, 3, 4, 5, 6, 7, 8, 10, 12, 14, 

10 15, 16, ] 8, 20, 22, or 24 hours. 

roo90] The post-therapy administration sample can be taken after mu!6ple administrations 

of one or more medical or surgical therapies. For example, one or more medical therapies 

(e.g., administration of a GRA, ACTH-modulator, inhibitor of steroidogenesis, etc.) can be 

administered to a human subject in need thereof for a period of days (e.g., 1, 2, 3, 4, 5, or 6 

15 days) or weeks (e.g., 1, 2, 3, 4, or 5 yveeks) and then a post-administration sample obtained 

and analyzed for FKBP5 protein amount or activity or FKBP5 gene expression to assess a 

clmical response to the medical therapy or to assess a biocherrncal response to the medical 

therapy. As another example, one or more surgical therapies (e.g, transsphenoidal surgery, 

resection of a non-pituitary ACTH-secreting tumor, etc.) can be administered to a hwnan 

20 subject in need thereof and then repeated, and then a post-administration sample obtained and 

analyzed for FKBP5 protein amount or activity or FKBP5 gene expression to assess a clinical 

response to the surgical therapy or to assess a biochemical response to the surgical therapy. 

[0091] In some cases, the quantified post-administration amount, activity, or expression 

that indicates a clinical or biochemical response to the therapy is less than about, 75°/(;, 50%, 

25 40°1,, 30%,25%,20%, 15%, 10%, 7.5%, 5%, 2.5'-%, 2%, 1.5'%, or l%ofthe pre

administration value. In some cases, the quantified post-administration amount activity or 

expression that indicates a lack of a clinical or biochemical response to the therapy is equal 

to, about, or above about 80%, 85<;~, 90%, 100'~~, 110'~~-;:;, 120%), 125%, 150~~, or 200% of the 

pre-administration value. 

30 10092~ In some cases, FKBP5 levels can be detem1ined aftertranssphenoidal surgery to 

detect relapse or remission ofhypercortisolemia. For example, FKBP5 can be measured m 

samples obtained befi.)re and after transsphenoidai surgery. Additionally or altematively, 
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FKBPS can be detected in samples obtained at several time points after transsphenoidal 

surgery. For example, FKBPS can be detected in one or more samples obtained 'within 1, 2, 

3, 4, 5. 6, 7, 8, 9, 10, lL 12, 13,14, 1.5, 16, 17, 18, 19, or 20 days aftertranssphenmda1 

surgery. Tn some cases, a lmv level ofFKBP5 relative to a control can indicate that the 

5 subject is exhibiting remission ofhy-percortisolemia or is not exhibiting early relapse of 

hypercortisolemia. In some cases, a decrease in FKBP5 as compared to the value detected in 

a sample obtained prior to transsphenoidal surgery indicates that the subject is exhibiting 

remission ofhypercortisolemia or is not exhibiting early relapse ofhypercortisolemia. In 

some cases, a stable or decreasing value of .FKBP5 in samples taken at multiple time points 

10 after transsphenoidal surgery indicates that the subject is exhibiting remission of 

hypercortisolemia or is not exhibiting early relapse ofhypercortisolemia. 

[0093] In some embodiments, in the absence of a detected reduction in the amount or 

activity ofFKBP5 protein or expression ofthe gene encoding FKBP5 protein atler 

administration of the medical or surgical therapy for treatment ofhypercortisolemia and 

15 relative to a pre-administration or control value, the method comprises administering an 

increa..;;ed an1ount of a medical therapy to the subject, administering an altemative medical 

therapy to the subject, administering an additional surgical therapy to the subject, or 

administering an alternative surgical therapy to the subject, or a combination thereof In 

some embodiments, in the absence of a detected reduction in the amount or activity of 

20 FKBPS protein or expression of the gene encoding FKBP5 protein after administration of the 

medical or surgical therapy for treatment ofhypercortisolemia and relative to a pre

administration or control value, vvherein the detected reduction is greater than a threshold 

value, the method comprises administering an increased amount of a medical therapy to the 

subject, administering an alternative medical therapy to the subject, administering an 

25 additional surgical therapy to the subject, or administering an alternative surgical therapy to 

the subject, or a combination thereof 

iii. Threshold, Control, and Threshold Difference Values 

[0094] FKBP5 amount, expression, or activity can be compared to various threshold, 

control, or threshold difference values to assess clinical or biochemical response as described 

30 herein. Similarly, a change in FKBP5 amount, expression, or activity from pre

administration (e.g., pre-GR'\. administration or pre-medical or surgical therapy for treatment 

ofhypercortisolemia administration) to post-administration can be compared to various 

threshold, controL or threshold difference values to assess a clinical or biochemical response 
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to the administered GRc\ or other therapy as described herein. In some cases, the threshold, 

control, or threshold difference value is selected to provide a sufficient sensitivity or 

specificity for use as a diagnostic. For example, the threshold, control, or threshold 

dit1erence value can be selected to provide at least a 90c;~ sensitivity, at least a 95%~ 

5 specificity, or the combination thereof. In some cases, the threshold, control, or threshold 

difference value is derived fl·om a cohort of test individuals, wherein the cohort is of 

sufficient size to provide the sufficient sensitivity or specificity for use as a diagnostic. 

10095} In some cases. the coh01t size is at least 100 or at least 200 test individuals. For 

example, 100 or 200 health:-• (e.g., non-Cushing's, non-hypercortisolemic, or not otherwise in 

10 need of a GRA) test individuals can be selected to provide a threshold or control amount, 

activity, or expression level of FKBP5. As described herein, a measured FKBPS amount, 

activity, or expression level in a human subject that is high as compared to a threshold or 

control level derived from a cohort of at least 100 or at least 200 healthy test individuals can 

indicate the subject has Cushing's syndrome. Alternatively, as described herein, a cohort of 

15 such healthy individuals would be expected to exhibit a small difference in FKBP5 amount, 

expression, or activity in response to administration of a medical or surgical therapy such as a 

GRA.. As such, a mea..<>ured reduction in FKBP5 amount, activity, or expression level from 

pre-administration to post-administration that is greater tha...'1 (e.g., at least 2-fold, 3-fold, 5-

fold, 10-fold, 25-fold, or 50-fold greater than) a threshold difference (e.g., threshold 

20 reduction) value derived from a cohort of at least 100 or at least 200 healthy test individuals 

in response to therapy administration can indicate a clinical or biochemical response to the 

GRA. 

[0096] ln some cases, the cohort size is at least 20 or 30 or 50 test individuals. For 

exan1ple, the cohort can comprise or consist of subjects knovm or suspected of having 

25 Cushing's syndrome. In some cases, the cohm1 of test individuals known or suspected of 

having Cushing's syndrome is an untreated control cohort. In some cases, the cohort can 

comprise or consist of subjects having Cushing's syndrome and e~xhibiting a clinical or 

biochemical response to an administered GRA or other medica] or surgical therapy for 

treatment of Cushing's, e.g., as indicated by a reduction in, or elimination of. one or more 

30 symptoms of Cushing-s. As described herein, a measured FKBP5 amount, activity_ or 

expression level that is similar to (e.g., less than 5%, 10"i'~,, 25~~, 30~;,, sot;;;_,, 75%, or 100% 

above, or at least 95c;~, 90%, 80%, 70~~;, 60%, or 50~{, of) a threshold value derived from a 

cohort of20 or 30 or 50 test individuals knmvn or suspected of having (e.g., tmtreated) 
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Cushing's syndrome can indicate that the subject has Cushing's syndrome. In contrast, a 

measured FKBP5 amount, activity, or expression level that is lmv-er than (e.g., less than 1%, 

5%, 10%, l5°lJ, 20'%, 25%, or 50% of) a threshold value derived fi·om a cohort of 20 or 30 or 

50 test individuals known or suspected ofhaving (e.g., untreated) Cushing's syndrome can 

5 indicate that the su~ject does not have Cushing's syndrome. 

roo97] Altematively, a measured reduction in FKBP5 amount, activity, or expression level 

from pre-GR.<\ administration to post-GRJ.\ administration that is similar to a threshold 

difference value derived from a cohort of 20 to 30, 20 to 50, 30 to 50, or at least 20, 30, or 50 

individuals knmvn or suspected ofhaving Cushing's syndrome and exhibiting a clinical or 

10 bioche1nical response to GRA. administration can indicate a dinicai or biochemical response 

to the GRi\. ln contrast, if the reduction from pre-G~'\. administration to post-GRA 

administration does not meet the threshold difference value derived from the cohort of 20 to 

30, 20 to 50, 30 to 50, or at least 20, 30, or 50 individuals known or suspected of having 

Cushing's syndrome ~md exhibiting a clinical or biochemical response to GRA. 

15 administration, a lack of a clinical or biochemical response to the GRA is indicated. 

[0098J 111e threshold, control, or threshold difference value derived from the cohort (e.g, a 

cohmt of at least 100 or at least 200 healthy individuals or a cohort of at least 20 to 30, 20 to 

50, 30 to 50, or at least 20, 30, or 50 individuals known or suspected of having Cushing's 

syndrome) can be a contained in a database. In such cases, comparisons to the threshold, 

20 controL or threshold difierence value can comprise querying the database. ln some cases, the 

comparison further comprises applying a test of statistical significance. In some cases, the 

test of statistical significance includes a comparison of the relative variability of the amount, 

activity, or expression level in the cohort to the amount, activity, or expression level in the 

human subject. In some cases, the test of statistical significance includes a comparison of the 

25 relative variability in a change in FKBP5 amount, activity, or expression from pre- to post

medical or surgical therapy administration or from pre- or post-G~\ administration in the 

cohort to the change in the amount, activity, or expression level of FKBP5 in the human 

subject. in some cases, the methods include identif)·ing vvhether the comparison is 

statistically significant in view of the inherent variability of the measurement as indicated by 

30 the observed variability in the cohort. 
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tv. GRA administration 

10099} A GRA administered to the human subject can be any glucocorticoid receptor 

antagonist, including any ofthe GRAs described herein .. Exemplary GRAs include, but are 

not limited to, mifepristone, or a heteroaryl-ketone GRA. Jn some cases. the GRA 

5 administered to the human subject is not mifepristone. In some cases, the GRA is a specific 

GRl\ that prefe1·entially binds to, and antagonizes, the GR rather than other nuclear receptors, 

such a..s mineralocorticoid receptor (T\.-1R), androgen receptor (AR), or progesterone receptor 

(PR). In some cases, the GRA is a pan-specific GRA that preferentially binds to, and 

antagonizes, the GRand one or two other nuclear receptors selected from the group 

10 consisting of 1\tlR, AR and PR. In some cases, the GRA is a non-speci:fic GRA that binds to 

and antagonizes GR, MR, AR and PR. 

[OHlO] The GRA can be a steroidal GRA, such as a compound containing a modified 

cortisol steroid backbone. The two most commonly known classes of structural 

modifications of the cortisol steroid backbone to create glucocorticoid antagonists include 

15 modifications of the J 1-13 hydroxy group and modification of the 17- j3 side chain (See, e. g .. 

Lefebvre (1989) J. Steroid Biochem. 33: 557-563). Steroidal GRAs can also include 

;mdrogen-type steroid compounds as described in U.S. Pat. No. 5,929,058, and the 

compounds disclosed in U.S. Pat. Nos. 4,296,206~ 4386.085: 4_447_424; 4_477,445; 

4,519,946:4,540.686: 4,547,493; 4,634,695: 4,634,696; 4,753,932; 4,774,236; 4,808,710; 

20 4,814,327: 4,829,060: 4,861,763; 4,912,097; 4,921,638; 4,943,566; 4,954,490; 4,978,657: 

5,006,518: 5,043,332; 5,064,822; 5JJ73,548; 5,089,488; 5,089,635: 5,093,507; 5,095,010; 

5,095,129; 5, 132,299; 5, 166, 146; 5,166, 199; 5,173,405: 5.276JJ23: 5,380,839; 5,348, 729; 

5,426,102; 5,439,913; 5,616,458, 5,696, 127, and 6,303,591. Such steroidal GRAs include 

cortexolone, dex::m1ethasone-oxeta11one, 19-nordeoxycorticosterone, 19-norprogesterone, 

25 cOJtisol-21-mesylate: dexa...'!lethasone-21-mesylate, 11 j3-(4-dimethylaminoethoxyphenyl)

l7a-propynyl-l7p-hydroxy-4,9-estradien-3-one (RU009), and 17p-hydmxy-17a-19-(4-

methylphenyl)andmsta-4, 9( 11 )-dien-3-one (RU044 ). 

[01 01] Other examples of steroidal GRAs are disclosed in Van Kampen et al. (2002) Eur. 

J. Phammcol. 457(2-3):207, \VO 03/043640, EP 0 683 172 BLand EP 0 763 541 B1, each of 

30 -vvhich is incorporated herein by reference. EP 0 763 541 Bland Hoyberg etal., Int'l J. of 

Neuro-psychophannacology, 5:Supp. l, S148 (2002); disclose the compound (11j3,17j3)-ll

( 1,3-benzodioxol-5-yl)-17-hydroxy-J 7-(1-propynyl)estm-4,9-dien-3-one (ORG 34517). 
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101021 The GRA can be a non-steroidal GRA. Non-steroidal GRAs do not share structural 

homology to, or are not modifications of: cortisol. Such compounds include synthetic 

mimetics and analogs of proteins, including pmtiaHy peptidic, pseudopeptidic and non

peptidic molecular entities. Non-steroidal GRA compmmds also include glucocmticoid 

5 receptor antagonists having a cyclohexyl-pyrimidine backbone, a fused azadecalin backbone, 

a heteroaryl ketone fused azadecalin backbone, or an octahydro fused azadecalin backbone. 

Exemplar~y glucocorticoid receptor antagonists having a cyc1ohexyl-pyrimidine backbone 

include those described in U.S. Patent No. 8,685,973. Exemplary glucocorticoid receptor 

antagonists having a fused azadecalin backbone include those described in U.S. Patent Nos. 

10 7,928,237; and 8A6Ll72. Exemplary glucocorticoid receptor antagonists having a 

heteroaryl ketone fused azadecahn backbone include those described in U.S. 2014/0038926. 

Exemplary glucocorticoid receptor antagonists having an octohydro fused azadecalin 

backbone include those described in U.S. Provisional Patent Appl. No. 61/908333, entitled 

Octahydro Fused Azadeca!in Glucocorticoid Receptor Modulators, Attomey Docket No. 

15 85178-887884 (007800US), filed on November 25,2013. 

[01 03] Examples of non-steroidal GRAs include the GR antagonist compounds disclosed in 

U.S. Pat. Nos. 5,696,127; 6,051,573: and 6,570,020; the GRantagonist compounds disclosed 

in US Patent Application 20020077356, the glucocorticoid receptor antagonists disclosed in 

Bradley eta!., J. r..'fed. Chem. 45,2417-2424 (2002), e.g., 4a(S)-benzyl-2(R)-chloroethynyl-

20 1,2,3,4,4a,9,l 0, lOa(R)-octahydro-phenanthrene-2, 7 -diol f'CP 394531 ")and 4a(S)-benzyl-

2(R)-prop-l-ynyl-l,2,3,4,4a,9, 10, lOa(R)-octahydro-phenanthrene-2,7-diol ('"CP 409069"); 

and the compmmds disclosed in PCT International Application No. WO 96/19458, which 

describes non-steroidal compounds \vhich are high-affinity, highly selective antagonists for 

steroid receptors, such as 6-substituted-1,2-dihydro-N-protected-quinolines. 

25 [0104] The GRAs can be delivered by any suitable means, including oral, parenteral and 

topical methods. Transdermal administTation methods, by a topical route, can be formulated 

as applicator sticks, solutions, suspensions, emulsions, gels, creams, ointments, pastes, jellies, 

paints, powders, and aerosols. 

[0105] The pham1aceutical preparation is preferably in unit dosage fom1. ln such f.'Jm1 the 

30 preparation is subdivided into unit doses containing appropriate quantities of a GRA. TI1e 

unit dosage form can be a packaged preparation, the package containing discrete quantities of 

preparation, such as packeted tablets, capsules, and pmvders in vials or ampoules. Also, the 
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unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can be the appropriate 

number of any of these in packaged form. 

[0106] TI1e G&.\ can be co-administered vvith other agents. Co-administration includes 

administering the GRi\ within 0.5, 1, 2, 4, 6, 8, 10, 12, 16, 20, or 24 hours ofthe other agent. 

5 Co-administration also includes administe1ing simultaneously, approximately simultaneously 

(e.g., within about L 5, 10, 15, 20, or 30 minutes of each other), or sequentially in any order. 

Moreover, the GRA can each be administered once a day, or two, three, or more times per 

day so as to provide the preferred dosage level per day. 

[0107] In some embodiments, co-administration can be accomplished by co-formulation, 

10 i.e., preparing a single pharmaceutical composition including a GRr\ and any other agent. 

Alternatively, the various components can be t(mnulated separately. Exemplary compounds, 

compositions, or active agents that can be co-administered with a GRA. indude, but are not 

limited to, another GRA, an agent that inhibits cellular proliferation, an anti-cancer 

chemotherapeutic, or an antibody. 

15 [0108] The G&.\, and any other agents, can be present in an:y suitable amount, and can 

depend on various factors including, but not limited to, weight and age of the subject, state of 

the disease, etc. Suitable dosage ranges include :from about 0.1 mg to about 10,000 mg, or 

about 1 mg to about 1000 mg, or about 10 mg to about 750 mg, or about 25 mg to about 500 

mg, or about 50 mg to about 250 mg. Suitable dosages also include about 1 mg, 5, 10, 20, 

20 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400, 500, 600, 700, 800, 900 or 1000 mg. Ifthe 

GRA is mifepristone, treatment can be further 1..mderstood by reference to U.S. Application 

No. 13/677,465, the disclosure ofwhich is incorporated by reference in its entirety. 

[0109] The composition can also contain other compatible therapeutic agents. The 

therapeutic agents can be used in combination with one another, \vith other active agents 

25 known to be useful in antagonizing a glucocorticoid receptor, or \vith adju.nctive agents that 

may not be effective a]one, but may contribute to the efficacy of the active agent. 

b. Diagnosis of Cushing's syndrome 

10110~ Cushing's syndrome can be diagnosed by detecting an amm.mt or activity ofFKBP5 

prott:~in or &'1 expression level of a gene encoding FKBP5 and correlating the amount, 

30 activity, or expression level -vvith a presence or absence, or likelihood, of Cushing's 

syndrome. The method can include: a) measuring <:m amount, or activity ofFKBP5 protein or 
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an expression level of a gene encoding FKBP5 in a sample from the subject; and b) 

identifying the subject as likely to be suffering from Cushing's syndrome when the amount, 

activity, or expression level is indicative of Cushing's syndrome. 

[OlllJ 111e sample can be obtained by a variety of means. For example, the sample can be 

5 obtained by col1ecting a blood sample (e.g, a sample ofvvhole blood or a fraction thereof} 

Alternatively, the sample can be obtained by scraping epithelial cells (e.g, nasal epithelial 

cells) of a subject. Samples include, but are not limited to samples of human cells and 

tissues, such as blood samples, cerebrospinal fluid samples, synovial tissue samples, synovial 

fluid samples, brain tissue samples, blood vessel samples, or tumor (e.g., pituitary adenoma) 

10 samples. 

rotl2] The sample can be extracted to obta.in FKBP l protein, or FKBP5 nucleic acid. For 

example, ceils can be lysed, and the protein fraction obtained. In some cases, the lysate is 

fruther fractionated to purif)· a specified cellular compartment. For example, the cell lysate 

can be fractionated to obtain a cytosolic protein fraction. As another example, the cell lysate 

15 can be fractionated to obtain a nuclear or nucleolar protein fraction. The protein fraction can 

be assayed for FKBP5 protein levels or activity. Alternatively, the cells can be lysed, and a 

nucleic acid (e.g, mRNA) fraction obtained. The nudeic acid fraction can be assayed for 

expression of the FKBP5 gene. 

[0113] The cell lysate, or protein fraction thereof ca..'1 be purified using a variety of methods 

20 to obtain a fraction enriched for FKBP5 protein, or a portion thereof For exan1ple, cells can 

be lysed and contacted with a chromatography medium under conditions suitable to 

preferentially bind contaminants or target protein. \Vhere contaminants are preferentially 

bound, target protein can be collected as a flow through fraction and assayed further. \Vhere 

target protein is bmmd, the chromatography meditml can be washed and the target protein 

25 eluted. 

[0114] As another example, cells can be lysed and contacted with a capture reagent (e.g., a 

capture antibody or aptamer) that specifically binds to the FKBP5 protein, or a portion 

thereof 'Inc capture reagent can be immobilized on a solid support. ln some cases, the 

FKBP5 protein or portion thereof can be eluted from the capture reagent and then detected or 

30 quantified. In other cases, the FKBPS protein or portion thereof can be detected or quantified 

as a capture reagent-bound form. 
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10115] Similarly, the ceU lysate, or nucleic acid fraction thereof can be purified using a 

variety of methods to obtain an fraction enriched fm a transcript of a gene encoding FKBP5. 

For example, cells can be lysed and nucleic acids can be precipitated or othenvise purified 

from the lysate. ln some cases, the nucleic acids can be purified by contacting the sample, or 

5 a fraction thereof: vvith a surface immobilized oligodT moiety to preferentially bind 

polyadenylated mRNA. 

10116] Nucleic acids can be subject to amplification, hybridization, polymerization, reverse 

transcription, or a combination thereof In some cases, the amplification, hybridization, 

polymerization, or reverse transcription is target specific such that the gene encoding FKBP5, 

10 a transcript thereof: or a portion thereof is specificall:y amplified, hybridized, or reverse 

transcribed. ln some cases, the amplification, hybridization, polymerization, or reverse 

transcription is not target specific such that the sample is subject to \vhole genome or whole 

transcriptome hybridization, polymerization, or reverse transcription. \1lhole genome or 

other non-specific hyrbridization, polymerization, or reverse transcription can be performed 

15 \vith the use of one or more degenerate primers or probes. After non-specific hybridization, 

polymerization, or reverse transcription, the FKBP5 gene expression can be specifically 

detected and/or quantified. 

[0117] The amount or activity ofFKBP5 polypeptide, or a portion thereof, can be 

measured by a variety of methods knmvn in the art. For example, an ELISA (e.g., sandv.rich 

20 ELISA) can be used to measure polypeptide levels in a sample, or a protein extract thereof: 

using one or more ant] bodies specific for the FKBP5 protein, or a portion thereof. In some 

ca.:;;es, the ELISA is a sand\:vich ELISA, in which FKBP5 polypeptide, or a portion thereof, is 

immobilized by binding to an immobilized capture reagent (e~g., capture antibody or 

aptamer), and the immob]lizcd polypeptide or portion thereof is detected >vith a detection 

25 reagent (e.g., detection antibody or aptamer). 

[0118] As another e:x.ampie, activity of the FKBP5 polypeptide, or a portion thereof: can be 

measured by contacting the sample, or a protein extract thereof, with a proline containing 

peptide substrate to measure the FKBP5-mediated cis-trans proiyl isomerase activity of the 

san1plc. In some cases, the ]somerization of the substrate can be measured using an cis-trans 

30 proline isomer sensitive enzyme, such as a protease. For example chymotrypsin, which has a 

high substrate specificity and catalytic efficiency (kca/Km) against peptide substrates having 

a trans-proline at the P2 position &."ld phenylalanine or tyrosine at the P l position, but very 
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little or no specificity or catalytic efficiency against such peptides containing a cis-proline at 

P2, can be used to measure prolyl isomerase activity. For instance, an N-succinyl-Ala-Leu

cis-Pro-Phe-p-nitroanilide substrate can be used in combination \Vith chymotrypsin, which 

preferably cleaves the trans prolyl isomer of the substrate to assay a sample or extract thereof 

5 for FKBP5 prolyl isomerase activity. TI1e production of the trans isomer of the substrate by 

isomerase activity of the FKBP5 or portion thereof can be measured by detecting the 

digestion of the nitroanilide substrate by the chymotrypsin as described, e.g., in Fischer et al. 

Nature. 1989 Feb 2;337(6206):476-8. 

[0119] As another example, activity of the FKBPS polypeptide, or a portion thereof, can be 

10 detected or quantified by mea.<;uring the amount of FKBP5 protein bound to GRin the 

san1ple. 1his can be performed, e.g., by purif);ing GR or FKBP5 protein under conditions 

suitable to preserve binding between GRand FKBP5 protein. The purification product can 

then be assayed for the presence, absence, or quantity of the cognate binding partner. For 

example, cytosohc GR can be purified and the presence of FKBPS protein detected in the 

15 purification product. As another example, FKBP5 protein can be purified and the presence of 

GR can be detected in the purification product. In some cases, this can be perfom1ed using a 

sandvvich ELISA-type assay in which the immobilized capture reagent recognizes one 

member of the GR:FKBP5 protein complex and the detection reagent recognizes the other 

member of the GR:FKBP5 protein complex. 

20 101201 As another example, expression of a gene encoding FKBP5 protein can be 

measured by reverse transcription ofFKBP5 mRNA, or a portion thereat: and quantitative 

:unphfication of the reverse transcription product or a portion thereof TI1e quantitative 

amplification can be performed using PCR (e.g<, real time PCR) or other amplification 

techniques known in the art. T:~e amplification can be detected by, e.g., detecting 

25 incorporation of an intercalating dye into the amplification product, degradation of a 

quenched fluorescence hydrolysis probe, or binding of quenched molecular beacon. 

[0121] Any measured amount activity or expression leve] in a san1ple can be normalized to 

a reference. For example, expression level c::m be normalized to total mRNA levels, or the 

expression level of a reference gene< Suitable reference genes include, but are not limited to, 

30 GAPDI-T,, hypoxanthine phosphoribosylt:ransferase 1 (HRPTl), ribosomal protein large Pi, 

or another housekeeping gene. As another example, FKBP5 protein amount can be 

normalized to total protein levels, or the level of a re·ference gene product. Suitable reference 
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gene products include, but are not limited to, actin, tubulin, COX IV, H:RPTl, GAPDH, or 

another housekeeping gene product. 

[0122] TI1e <:m1mmt or activity ofFKBP5 protein or expression level of the gene encoding 

FKBP5 can be compared to a control value or threshold to indicate the presence or absence, 

5 or likelihood, ofCushmg's syndrome. In some cases, the control or threshold is a positive 

control, such that when the amount or activity ofFKBP5 protein or expression level ofthe 

gene encoding FKBP5 is near, equal to, or higher than the control or threshold value, 

Cushing's syndrome is indicated. In some cases, the control or threshold is a negative 

control, such that when the amount or activity ofFKBP5 protein or expression level of the 

10 gene encoding FKBP5 is near, equal to, or belmv the threshold value, the absence of 

Cushing's syndrome is indicated. 

EXAMPLES 

I. Example I 

[0123] Ten healthy subjects are treated with prednisone 011 day -19. On day -12, subjects 

15 are treated \vith prednisone (25 mg) and mifepristone (600 mg). On day l, subjects are 

treated with prednisone (25 mg) and CORT125134 (500 mg). Blood samples are taken 

before each dose and at various time-points after each dose. The study scheme is depicted in 

FIG. l. The expression level of the FKBP5 gene is measured in the pre-administration 

samples obtained before dosing on each day and in the post-administration samples obtained 

20 at various time points after dosmg on each day. Raw expression level data in the samples are 

nom1a1ized against the expression level of the glyceraldehyde phosphate dehydrogenase 

(GAPDH) gene in each sample. As illustrated in FIG. 2, the normalized expression level of 

the FKBP5 gene in the whole blood samples after administration of the GR agonist 

prednisone is from about 10 to 50 fold above the pre-administration level. Administration of 

25 the GRAs mifepristone or CORT125134 causes a significant decrease in the foid change in 

FKBP5 expression. 
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NITVfH genetics initiative bipolar disorder consortium, DePaulo JR Jr, Gershon ES, 
McMahon FJ, Potash JB. Family-based association ofFKBP5 in bipolar disorder. 
MoL Psychiatry, 2009, 14:261-268. 

10 • Yang L, Isoda F, Yen K, Kleopoulos SP, Janssen \V, Fan X, Mastaitis J, Dunn-
Meynell A, Levis R McC!immon R, Shervvin R Musatov, S, Mobbs, CV. 
Hypothalamic Fkbp51 induced by fasting, and elevated hypothalamic expression 
promotes obese phenotypes. 

ro124] Although the foregoing invention has been described in some detail by \Yay of 

15 illustration and example for purposes of clarity of understanding, one of skill in the art \ViH 

appreciate that ce1tain changes and modifications may be practiced within the scope of the 

appended claims. In addition, each reference provided herein is incorporated by reterence in 

its entirety to the same extent as if each reference was individually incorporated by re:l:erence. 

'A'here a conflict exists between the instant application and a reference provided herein, the 

20 instant application shall dominate. 
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\VHA T IS CLAIMED IS: 

1 l. A met.hod for assessing a biochemical response to a glucocorticoid 

2 receptor antagonist (GRA) in a human subject, the method comprising: 

3 a) measuring a first ammmt, or activity of 51 kDa FK506 binding protein 

4 (FKBP5 protein) or a first expression level of a gene encoding FKBP5 protein in a first 

5 sample from the su~ject, \vherein: 

6 i) the first sample comprises primary cells; and 

7 ii) the first sample is obtained before the GRA is administered to the 

8 subject: 

9 b) measuring a second amount or activity of FKBP5 protein or a second 

10 expression level of a gene encoding FKBP5 protein in a second sample from the subject, 

11 wherein: 

12 i) the second sample comprises prima1y cells; and 

13 

14 subject: and 

ii) the second sample is obtained after the GRA is administered to the 

15 d) comparing the first and second amounts, activities, or expression levels, 

16 ·wherein a reduction in the amount or activity of FKBP5 protein or a reduction in the 

17 expression level ofthe gene encoding FKBP5 protein in the second sample indicates the 

18 biochemical response to the GRA. 

l 2. The method of claim l, wherein the first sample is obtained prior to 

2 a.t.iministering multiple doses of GRA. to the subject, and the second sample is obtained after 

3 administering the multiple doses of GR.A. to t..~e subject. 

l 3. 'TI1e method of claim L wherein the measuring of a) and/or b) 

2 comprises quantitating an amount of mRNA encoding FKBP5 protein in the sample. 

l 4. T:'le method of claim l, wherein the measuring of a) and/or b) 

2 comprises quantitating t.he amount ofFKBP5 protein in the sample. 

l 5. The method of daim L wherein the measuring comprises quantitating 

2 the amount ofFKBP5 protein activity in the sample. 
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1 6. The method of claim 5, wherein the quantitating the amount ofFKBP5 

2 protein activity in the sample comprises measuring FKBP5 protein peptidyl-prolyl-cis-trans 

3 isomerase activity in the sample. 

7 
I. The method of claim 5, vvherein the quantitating the amount ofFKBP5 

2 protein activity in the sample comprises measuring the amount of FKBP5 protein bound to 

3 glucocorticoid receptor (GR) in the sample. 

8. The method of claim 1, wherein the GRA administered to the subject 

2 co1nprises mifepristone. 

1 9. The method of claim L vvherein the GRA administered to the subject is 

2 not mifepristone. 

10. The method of claim 9, wherein the GRA administered to the subject 

2 comprises a heteroaryl-ketone GRA. 

1 11. TI1e method of claim l, \vherein the first or second samples comprise 

2 -vvhole blood, or a fraction thereof 

12. Ti'1e method of claim 1, wherein the first or second samples comprise 

2 nasal epithelial scraping samples. 

l 13. T::.~-J.e method of claim 1, \vherein the patient is in need of administration 

2 of the glucocorticoid receptor antagonist (GRA). 

1 14. The method of daim 13, vvherein the patient has elevated levels of 

2 cortisoL 

15. T::.~e method of claim 1, wherein the patient ha;;; cancer and the first and 

2 second samples comprise tumor cells. 

l 16. The method of claim l, \vherein the tlrst and second samples comprise 

2 whole blood, or a fraction thereof 

l 7. Ti'1e method of claim 1, wherein the method comprises administering 

2 an increased ammmt of GRA to the subject in the absence of a detected reduction in the 

44 



474

wo 2016/187347 PCT/US2016/033143 

3 amount or activity ofFKBP5 protein or a detected reduction in the expression level of the 

4 gene encoding FKBP5 protein in the second sample. 

l 18. A method ft)r diagnosing Cushing's syndrome in a human subject, the 

2 method comprising: 

3 a) measuring an amount, or activ:ity of 51 kDa FK506 binding protein (FKBP5 

4 protein) or an expression level of a gene encoding FKBP5 protein in a sample obtained from 

5 the subject, wherein the sample comprises primary cells: and 

6 b) identi:fying the subject as likely to be sufte1ing from Cushing's syndrome 

7 "\vhen the amount, activity or expression level is high relative to a control. 

19. The method of claim 1 8, wherein the measuring comprises quantitating 

2 an amount of mRl'lA encoding FKBP5 protein in the primary cells of the sample. 

l 20. The method of claim 18, wherein the mea..;;uring comprises quantitating 

2 the amount ofFKBP5 protein in the primary cells ofthe sample. 

21. The method of claim 1 8, wherein the measuring comprises quantitating 

2 the FKBP5 protein activity in the primary cells of the sample. 

l 22. T:'le method of claim 21, wherein the quantitating the FKBP5 protein 

2 activity in the primal}' cells of the sample compnses quantitating FKBP5 protein peptidyi-

3 prolyl-ci.s-trans isomerase activity in the primary cells of the sample. 

l 23. The method of claim 21, wherein the quantitating the FKBP5 protein 

2 activity in the primary cells of the sample comprises quantitating the amount of FKBP5 

3 protein bound to GR in the primary cells of the sample. 

l 24. 'TI1e method of claim 18, wherein the sample obtained from the subject 

2 comprises whole blood, or a fraction thereof. 

l 25. The method of claim 18, \vherein the subject has undergone 

2 transsphenoidal surgery before the san1ple is obtained from the subject. 

l 26. The method of daim 18, vvherein the method comprises administe1ing 

2 a treatment for Cushing's syndrome when the an1ount or activity ofFKBP5 protein or the 

3 expression level of the gene encoding FKBP5 protein is high relative to a controL 
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1 27. The method of claim 26. wherein the administe1ing the treatment for 

2 Cushing's syndrome comprises administering to t.he subject a glucocorticoid receptor 

3 <mtagonist (GRA). 

28. A method for assessing a biochemical response in a human subject to 

2 administering to the subject a medical or surgical therapy for treatment ofhypercortisolemia, 

3 the method comprising: 

4 a) measuring a t1rst amount, or activity of 51 kDa FK506 binding protein 

5 (FKBP5 protein) or a first expression level of a gene encoding FKBP5 protein in a first 

6 sample from the subject, wherein: 

7 i) the first sample comprises primary cells; and 

8 ii) the first sample is obtained before administering the medical or 

9 surgical therapy for treatment ofhyperc01tisolemia to the subject; 

10 b) measuring a second amount or activity of FKBP5 protein or a second 

11 expression level of a gene encoding FKBP5 protein in a second sample from the subject, 

12 wherein: 

13 i) the second sample comprises primary cells; and 

14 ii) the second sample is obtained after t.he medical or surgical therapy 

15 for treatment ofhypercortisolemia is administered to the su~ject; and 

16 d) comparing the first and second amounts, activities, or expression levels, 

17 wherein a reduction in the amount or activity of FKBP5 protein or a reduction 

18 in the expression level ofthe gene encoding FKBP5 protein in the second sample indicates 

19 the biochemical response to the medical or surgical therapy for treatment of 

20 hypercortisolemia. 

1 29. The method of daim 28, vvhercin the medical or surgical therapy :for 

2 treatment ofhypercortisolemia is selected from the group consisting of: in.i)ibition of 

3 steroidogenesis, administration of an ACTH modulator, GRA administration, transsphenoidal 

4 surgery, repeat transsphenoidal surgery, unilateral adrenalectomy, bilateral adrenalectomy, 

5 radiotherapy, resection o:f a non-pituitary AClH-secreting tumor, treatment vvith a peptide 

6 receptor radionuclide therapy, and combinations thereof. 
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1 30. The method of claim 29, wherein the inhibition of steroidogenesis 

2 comprises administration ofketoconazole, levoketoconazole, metyrapone, LCI699, mitot-we, 

3 <mlinoglutethimide, etomidate, or a combination thereof. 

31. The method of claim 29, wherein the administration of an ACTI-I 

2 modulator comprises administration of a dopamine agonist, somatostatin, a somatostatin 

3 analog, retinoic acid, R-roscovitine, or a combination thereof. 

32. The method of claim 31, wherein the dopamine agonist is selected 

2 from the group consisting ofbromocriptine and cabergohne. 

1 33. The method of claim 28, wherein the method comprises administenng 

2 an additional medical or surgical therapy for treatment ofhypercortisoiemia in an absence of 

3 a detected reduction in the amount or activity of FKBP5 protein or reduction in the 

4 expression level ofthe gene encoding FKBP5 protein in the second sample. 

47 



477

Day-19 

Prednisone 25mg 
2 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~~ 

Day -12 
Prednisone 25mg + 
Mifepristone 600mg 

% 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
'~ 

FIG. 1 

Day 1 

Prednisone 25mg + 
CORT125134 SOOmg 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

~b , 
F 

............. 
N 

~ 
0 
N 
Q 
..... 
Q'\ -..... QCI 
-....! w ... 
-....! 

"C 
n 

~ 
00 
N 
Q ..... 
Q'\ e; 
w w ..... ... w 



478

wo 2016/187347 

-f/) -(J 
(I) ·-.c 
:s 
f/) 

0 --(L)&n 
me'! 
s:::::O 
ca d I.. 

a~ 
.s:::O 
::::z 
~<C 
s::::: >. 
ca ca 

~ , 
(I) Q) 

E s::::: 
0 

C) 
s::::: 
·~ 
0 

.s::: 
f/) -0 
a. 

2/2 

C') 

0 
0 
0-l< • .;c 
o* 
v 
a.. N 

0 
0 
Oo!< 
-~ 

0'*' 
v 
a.. 

$ 

r-rl ••••I 
0 0 0 0 &n"'tMN-0 
&n M N -

(paZ!IeWJou HOdV~) 
UO!SSaJdxa U! a:>UaJa!J!P PIO.:I 

PCT/US2016/033143 

N 

PCT/USZOIG/OS31 43W0 2016/187347

 

2/2

 
(pazuewou Hadvo)

uogssedea u! eaueJemp p105

__a.ONNoooovaon
_l|||||._“t:“a.mooodvn.Imom

mod5<>02<>952.0ESP—33mo:magmaO.53>52.99:9:39?3E
478



479
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CPC - A61K 45/00, A61K 45/06, G01N 2333/705 
According to International Patent Classification (!PC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification sS'stem followed by classification symbols) 
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CPC: A61K 45/00, A61K 45/06, G01N 2333/705 
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CPC: G01N2333/723, G01N2800/52 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
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FKBPS, peptidyl- 3 proly1-cis-trans isomerase activity, hypercortisolemia, ketoconazole, levoketoconazole 

c. DOC: I JMENTS CONSIDERED TO DE RELEVANT 

Category* Citation of document, with indicaliun, where appropriate, of the relevant passages Relevant to claim No . 
.. . 

X LEE eta f., A measure of glucocorticoid load provided by DNA methylation of Fkbp5 in mice. 18-19, 24, 26 
-- Psychopharmacology (2011) vol218 pp 303-312; pg 304, col1, para 1-3, col2, para 1-2, pg ---------------
y 305, col2, para 4, Figs. 18, 2C 20-23, 25, 27 

y US 2012/0039812 A1 (HOLSBOER et al.) 16 February 2012 (16.02.2012); para [0015],[0019], 1-17, 20-23 
[00231. [0025]. [0037], [0038], 
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[0017], [0019], [0021), [0040] 

y WO 2013/177559 A2 (CORCEPT THERAPEUTICS, INC) 28 November 2013 (28.11.2013); 10, 15 
abstract; para [0007], [0036], [0046], [0130] 

y GLAXOSMITHKLINE, A Randomised, Double Blind, Placebo Controlled, 4 Period, Incomplete 12 
Block, Crossover Study Assessing the Doseresponse Curve of Fluticasone Propionate in an 
Antigen Challenge Chamber, Clinical Trials, August 23, 2012, (online], (retrieved on 2016-07-
13}. RetriAved from <https:/lclinicaltrials.gov/ct2/:;how/NCT00848!:1o5>; page 2, para 8 

y US 2008/0118521 A1 (SPRING et al.) 22 May 2008 (22.05.2008); para [0092] 6,22 

D Further documents are listed in the continuation of Box C. D . Special categories of cited documents: "T' later document published after the international filing date oderiority 
"A" document defining the general state of the art which is not considered date and not in conflict with the ap~lication but cited to un erstand 

to be of particular relevance the principle or theory underlying t e invention 
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be 

filing date considered novel or cannot be considered to involve an inventive 
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the J?Ublication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be special reason (as spec1fied) considered to involve an inventive step when the document is 
"0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 

means being obvious to a person skilled in the art 
"P" document published prior to the international filing date but later than "&" document member of the same patent family the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

17 September2016 (17.09.2016) 05 OCT 2016 
Name and mailing address of the I SAlUS Authorized officer: 

Mail Stop PCT, Attn: ISNUS, Commissioner for Patents LeeW. Young 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

PCT Helpdesk: 571-272·4300 
Facsimile No. 571-273-8300 PCT OSP: 571-272-7774 
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INTERNATIONAL SEARCH REPORT International application No. 
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

l. D Claims Nos.: 
because they relate to subject matter not required to be searched by this Authority, namely: 

2. D Claims Nos.: 
because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 

3. D ClaimsNos.: 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This InteJ national Searching Authority found multiple inventions in this international application, as follows: 
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive 
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid. 

Group 1: Claims 1-17, directed to a method for assessing a response to a glucocorticoid receptor antagonist in a human subject. 

Group II: Claims 18-27 , dirocted to a method fur diagnosing Cushing's syndrome in a human subject 

Group Ill: Claims 28-33, directed to method for assessing a response to a therapy for treatment of hypercortisolemia in a human 
subject 

•••••continued in Supplemental Box••••• 

~.o 

:z.O 

3. IZJ 

4. D 

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

An nll3ellrchauk -..laiws cuuhl be searched Without etlortjustifying additional fees, this Authority did not invite payment of 
additional fees. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 

1-27 

No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark on Protest D 
D 

The additional search fees were accompanied by the applicant's protest and, where applicable, the 
payment of a protest fee. 

~ 

The additional search fees were accompanied by the applicant's protest but the applicable protest 
fee was not paid within the time limit specified in the invitation. 

No protest accompanied the payment of additional search fees. 

Form PCT/ISA/210 (continuation offirst sheet (2)) (January 2015) 
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Continuation of Box Ill: Observations where unity of invention is lacking 

The inventions listed as Groups I through Ill do not relate to a single general inventive concept under PCT Rule 13.1 because, under 
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: 

Special Technical Features 

Groups II and Ill do not require assessing a biochemical response wherein a reduction in FKBP5 amount, activity or expression level 
indicates that the subject responds to a glucocorticoid receptor antagonist (GRA), as required by group I. 

Groups I and Ill do not require diagnosing Cushing' s syndrome in a human subject based on elevated FKBP5 amount, activity or 
expression level, as required by group II. 

Group I and II do not require assessing a biochemical response wherein a reduction in FKBP5 amount, activity or expressi_on level 
indicates that the subject responds to a therapy for treatment of hypercortisolemia in a human subject, as required by group Ill. 

Common Technical Features 

' The common technical feature shared by Groups I through Ill is measuring an amount, or activity of 51 kDa FK506 binding protein 
(FKBP5 protein) or an expression level of a gene encoding FKBP5 protein in a sample obtained from the subject. However, this shared 
technical feature does not represent a contribution over prior art, because the shared technical feature is obvious over US 
201210039812 A1 to HOLSBOER eta!. {hereinafter 'Holsboer') (para (0011] "assessing in a sample obtained from said subject the 
expression level of one or more genes selected from the FK506 binding protein 5 (FKBP5) gene", para [0019] "The human FK506 
binding protein 5 (FKBP5) gene located on chromosome 6 (6p21.3-p21.2) encodes the FK505 binding protein 5."). Holsboer does not 
expressly teach that said subject is human, however, an artisan of ordinary skill would have readily appreciated that measurement of 
the human FK506 binding protein 5 taught by Holsboer would be performed in a hUml:ln sample. 

A common technical feature shared by Groups I and Ill is measuring an amount, or activity of 51 kDa FK506 binding protein (FKBP5 
protein) or an expression level of a gene encoding FKBP5 protein in first and second subject samples taken before and after a 
treatment, (e.g., a glucocorticoid receptor (GR) antagonist), wherein a reduction in the amount or activity of FKBP5 protein or a 
reduction in the expression level of the gene encoding FKBP5 protein in the second sample indicates that the subject respond to the 
treatment. However, this shared technical feature does not represent a contribution over prior art, because the shared technical feature 
is obvious over Holsboer in view of US 201210094945 A1 to DIAMOND et al. (hereinafter, 'Diamond'). Holsboer teaches measuring 
FKBP5 expression in first and second subject samples, wherein the first sample is or is not first contacted with a test compound capable 
of preventing or treating PTSD (para (00371 "a method of identifying a compound capable of preventing or treating PTSD ... the method 
comprising the steps of: (a) assessing the expression level of one or more genes selected from the FK506 bind ina protein 5 (FKBP5) 
gene ... in a sample obtained from a suujttcl and contacted with said test compound; and (b) assessing the expression level of said one 
or more gene(s) in ... a sample obtained from a subject. wherein said cell or sample was i) not contacted with said test compound; ii) 
contacted with a compound known to not affect the expression levels of said gene(s) of step (a)"). Hofsboer does not expressly teach 
that a reduction in the expression level of the gene encoding FKBP5 protein in the treated sample indicates the biochemical response to 
the therapy for treatment, however Diamond teaches modulating GR signaling with GR antagonists wherein FKBP5 expression is 
reduced (para [0065) "a method of modulating a glucocorticoid receptor by administering to a patient in need of such treatment, a 
therapeutically effective amount of a compound described herein", para {0045] " we identified multiple classes of compounds that 
modulate GR signaling at endogenous target genes.", para [0089) Ciclopirox olamine, rosolic acid, and pararosaniline, not previously 
known to modulate GR signaling, were each identified in the primary screen as selective GR antagonists. The steroid hormone 
hydroxyprogesterone caproate (Hpg), a progestin, also had strong selective effects in the primary screen ... Ciclopirox olamine was a 
general GR antagonist, whereas Hpg, rosolic acid and pararosaniline selectively modulated endogenous GR target genes similarly to 
their regulation of the plasmid-based FP reporters (compare FIG. 48 to Table 2). Specifically, Hpg had no impact on induction of ENaC 
but reduced induction of GILZ and FKBP5, while rosolic acid inhibited GR induction of ENaC and FKBP5, but failed to inhibit GILZ (FIG. 
48).") Based on Diamond's teaching, it would have been obvious to an artisan of ordinary skill to use a reduction of FKBP5 expression 
in a sample treated with a (for example) GR antagonist compared to the level of FKBP5 expression in an untreated sample as a 
measure of an effective treatment. 

As these technical features were known in the art at the time of the invention, this cannot be considered a special technical feature that 
would otherwise unify the groups. 

Groups I through Ill therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical 
feature. 

Note: Claims 1 a11d 27 comprise parts (a), (b) and {d), but do not comprise a part (c). These claims are not changed. 

Form PCT/ISA/210 (extra sheet) (January 2015) 
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according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of __2__ sheets. 

D It is also accompanied by a copy of each prior art document cited in this report. 

I. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of: 

IZJ the international application in the language in which it was filed. 

D a translation of the international application into which is the language of 
a translation furnished for the purposes of international search (Rules 12.3(a) and 23 .I (b)). 

b. D This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. D With reeard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. ~ Certain claims were found unsearchable (see Box No. II). 

3. D Unity of invention is lacking (see Box No. Ill). 

4. With regard to the title, 

~ the text is approved as submitted by the applicant. 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

IZJ the text is approved as submitted by the applicant. 

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. -'------

~ as suggested by the applicant. 

D as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authority, because this figure better characterizes the invention. 

b. D none of the figures is to be published with the abstract. 
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Box No.IJ. Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

I. D Claims Nos.: 
because they relate to subject matter not required to be searched by this Authority, namely: 

2. D Claims Nos.: 
because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 

3. IZJ Claims Nos.: 8, 16, 23, 27, 31 and 32 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

.. o 
2. D 

3. D 

4. D 

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

As all searchable claims could be searched without effnrtjustif)'ing additional fees, this Authority did not invite payment of 
additional fees. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 

No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark on Protest D 
D 

The additional search fees were accompanied by the applicant's protest and, where applicable, the 
payment of a protest fee. 

D 
The additional search fees were accompanied by the applicant's protest but the applicable protest 
fee was not paid within the time limit specified in the invitation. 

No protest accompanied the payment of additional search fees. 

Form PCT/ISA/21 0 (continuation of first sheet (2)) (January 20 15) 
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A. CLASSIFICATION OF SUBJECT MATTER 
IPC(8)- A61K 31/56; A61K 31/497; A61P 43/00 (2018.01) 
CPC - A61 K 31/567; A61 K 31/497; A61 K 2300/00 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

See Search History Document 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

See Search History Document 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

See Search History Document 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, ofthe relevant passages Relevant to claim No. 

y MORGAN et al. 'Mifepristone for Management of Cushing's Syndrome', Pharmacotherapy, 2013 1-7, 9-15, 17-22 
Vol.33(3), pp.319-29. doi: 10.1002/phar.1202. Epub 2013 Feb 21. pg 320, col 2, para 3 to pg 
321, col1, para 1; pg 325, col2, para 2 to pg 326, col2, para 3; pg 326, col2, para 5 to pg 327, 
col1, para 1 

y WO 2010/052445 A1 (UNIVERSITY OF SHEFFIELD) 14 May 2010 (14.05.2010) pg 3, In 20-34; 1-7, 9-15, 17-22, 24-26, 
pg 6, In 22-23; pg 7, In 5-7; pg 9, In 6-13 28-30 

FLESERIU et al. 'Mifepristone, a Glucocorticoid Receptor Antagonist, Produces Clinical and 
y Metabolic Benefits in Patients with Cushing's Syndrome', J Clin Endocrinol Metab, 2012, 24-26, 28-30 

Vol.97(6), pp. 2039-2049. abstract; pg 2U40, col 2. para 2 to para 5; pg 2043, Fig 2 

A WO 2016/187347 A1 (CORCEPT THERAPEUTICS, INC.) 24 November 2016 (24.11.2016) 1-7, 9-15, 17-22, 24-26, 
Entire Document 28-30 

A US 2010/0135956 A1 (GANT et al.) 03 June 2010 (03.06.2010) Entire Document 1-7, 9-15, 17-22,24-26, 
28-30 

VARIS et al. The effect of itraconazole on the pharmacokinetics and pharmacodynamics of oral 
A prednisolone. Eur J Clin Pharmacol. 2000. Vol.56(1 ). pp 57-60. Entire Document 1-7, 9-15, 17-22, 24-26. 

28-30 

D Further documents are listed in the continuation of Box C. D See patent family annex. 

• Special categories of cited documents: "T" later document published after the international filing date or/eriority 
"A" document defining the general state of the art which is not considered date and not in conflict with the ap~lication but cited to un erstand 

to be of particular relevance the principle or theory underlying t e invention 
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be 

filing date considered novel or cannot be considered to involve an inventive 
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the l?ublication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be special reason (as specified) considered to involve an inventive step when the document is 
"0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 

means being obvious to a person skilled in the art 
"P" document published prior to the international filing date but later than "&" document member of the same patent family 

the priority date claimed 

Date of the actual completion of the international search Date of mailing ofthe international search report 

12 April 2018 15 MAY 2018 
Name and mailing address of the I SA/US Authorized officer: 

Mail Stop PCT, Attn: I SAlUS. Commissioner for Patents LeeW. Young 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

PCT Helpdesk: 571-272-4300 
Facsimile No. 571-273-8300 PCT OSP: 571-272-7n4 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: KENNETH A. WEBER PCT 
KILPATRICK TOWNSEND & STOCKTON LLP 
MAILSTOP: IP DOCKETING- 22 
11 DO PEACHTREE STREET, SUITE 2800 WRITTEN OPINION OF THE 
ATLANTA, GA 30309 INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 

l5 MAY 2018 (day/month/year) 

Applicant's or agent's file reference FOR FURTHER ACTION 

1079597 See paragraph 2 below 

International application No. International filing date (day/month/year) I Priority date (day/month/year) 

PCT/US 18/20336 28 February 2018 (28.02.2018) 01 March 2017 (01.03.2017) 

International Patent Classification (I PC) or both national classification and !PC 
IPC(8)- A61 K 31/56; A61 K 31/497; A61 P 43/00 (2018.01) 
CPC _ A61K 31/567; A61K 31/497; A61K 2300/00 

Applicant CORCEPT THERAPEUTICS, INC. 

I. This opinion contains indications relatmg to the following items: 

Box No. I Basis of the opinion 

Box No. II Priority 

~ 
0 
rgJ Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention 0 
rgJ Box No. V Reasoned statement under Rule 43bis.l (a)(i) with regard to novelty, inventive step and industrial applicability; 

citations and explanations supporting such statement 

0 
0 
0 

Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.lbis(b) that written 
opinions of this International Searching Authority will not be so considt:n:d. 

If this opinion is, as provided above, considered to be a written opinion of the I PEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

Name and mailing address of the I SA/US Date of completion of this opinion Authorized officer 
Mail Stop PCT, Attn: ISNUS 

LeeW. Young Commissioner for Patents 12 April 2018 
P.O. Box 1450. Alexandria, Virginia 22313-1450 PCT Helpdesk: 571-272-4300 

Facsimile No. 571-273-8300 PCT OSP: 571-272-7774 

Form PCT/ISA/237 (cover sheet) (January 2015) 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

PCT/US2018/020336 15.05.2018 

International application No. 

PCT/US 18/20336 

I. With regard to the language, this opinion has been established on the basis of: 

IZI 
D 

the international application in the language in which it was filed. 

a translation of the international application into ...,...,-------------which is the language of a translation 
furnished for the purposes of international search (Rules 12.3(a) and 23.1 (b)). 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 43bis.l(a)). 

3. 0 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has 
been established on the basis of a sequence listing: 

a. D forming part of the international application as filed: 

0 in the form of an Annex C/ST.25 text file. 

D on paper or in the form of an image file. 

b. D furnished together with the international application under PCT Rule 13ter.l (a) for the purposes of international 
search only in the form of an Annex C/ST.25 text file. 

c. D furnished subsequent to the international filing date for the purposes of international search only: 

D in the form of an Annex C/ST.25 text file (Rule 13ter.l(a)). 

D on paper or in the form of an image file (Rule 13/er.l(b) and Administrative Instructions, Section 713). 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that forming part of the application as 
filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I) (January 2015) 
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PCT/US2018/020336 15.05.2018 

International application No. 

PCT/US 18/20336 

Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially 
applicable have not been examined in respect of: 

D the entire international application. 

IZJ claims Nos. 8, 16, 23, 27, 31 and 32 

because: 

D the said international application, or the said claims Nos.------,-----------
subject maner which does not require an international search (specify): 

relate to the following 

the description, claims or drawings (indicate particular elements below) or said claims Nos.s :.e:..e:...::b-=e=-lo:..:w..:..._ ______ _ 
are so unclear that no meaningful opinion could be formed (specify): 

Claims 8, 16, 23, 27, 31 and 32 are unsearchable because they are dependent claims and are not drafted in accordance with the second 
and third sentences of Rule 6.4(a). 

D the claims, or said claims Nos.-:----:--:----:-:-----:-:-:----::----:-:---...,.-,-------
by the description that no meaningful opinion could be formed (specify): 

are so inadequately supported 

~ no international search report has been established for said claims Nos. ::.8.:.·~1..:.6.:. . .::2..:.3.:., .::2;_7;_, ::..3.:..1~a.:..n:..:d:..:3::..2:.._ _________ _ 

0 a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit: 

D 

D 

D 

furnish a sequence listing in the form of an Annex C/ST.25 text file, and such listing was not available to the 
International Searching Authority in the form and manner acceptable to it; or the sequence listing furnished did not 
comply with the standard provided for in Annex C ofthe Administrative Instructions. 

furnish a sequence listing on paper or in the form of an image file complying with the standard provtded tOf It\ Annex 
C of the Administrative Instructions, and such listing was not available to the International Searching Authority in the 
form and manner acceptable to it; or the sequence listing furnished did not comply with the standard provided for in 
Annex C of the Administrative Instructions. 

pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under 
Rule 13ter.1(a) or (b). 

0 See Supplemental Box for further details. 

Form PCTIISA/237 (Box No. Ill) (January 2015) 
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International application No. 

PCT/US 18/20336 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

I. Statement 

Novelty (N) Claims 1-7, 9-15, 17-22, 24-26, 28-30 YES 

Claims None NO 

Inventive step (IS) Claims None YES 

Claims 1-7. 9-15, 17-22, 24-26, 28-30 NO 

Industrial applicability (lA} Claims 1-7, 9-15, 17-22, 24-26, 28-30 YES 

Claims None NO 

2. Citations and explanations: 
Claims 1-7, 9-15 and 17-221ack an inventive step under PCT Article 33(3) as being obvious over the article entitled, 'Mifepristone for 
Management of Cushing's Syndrome' by Morgan et al. (hereinafter 'Morgan') in view of WO 2010/052445 A 1 to University of Sheffield 
(Hereinafter 'Sheffield'). 

Regarding claim 1, Morgan teaches a method of treating Cushing's' s syndrome in a patient who is taking a glucocorticoid receptor 
modulator (GRM) once per day (pg 325, col 2, para 2 to pg 326, col 2, para 3, mifepristone) comprising reducing the once-daily dose of 
said GRM from an original once-daily (OD) dose (pg 326, col 1, para 1, maximum dosage of 900-1200 mg/day based on weight) to an 
adjusted OD dose that is at least 25% less than said original OD dose, if the patient receives concomitant administration of a CYP3A 
inhibitor (pg 326, col 2, para 5 to pg 327, col 1, para 1, dose of mifepristone should not exceed 300 mg/day if used in combination with 
ketoconazole). Morgan does not specifically teach a method wherein the patient who is taking a glucocorticoid receptor modulator (GRM) 
once per day is receiving concomitant administration of a CYP3A inhibitor. However, Sheffield teaches a method of administering a 
combination of a glucocorticoid receptor modulator and ketoconazole [which is a CYP3A inhibitor according to instant claim 26] (pg 7, In 5-
7; pg 6, In 22-23) for reducing cortisol production in a patient with subclinical Cushing's syndrome (pg 3, In 20-34; pg 7, In 5-7). It would 
have been obvious to one of ordinary skill in the art to combine the teachings of Morgan and Sheffield, as both are directed to treating 
Cushing's syndrome, and to devise a combination therapy for Cushing's syndrome, wherein a reduced dose of mifepristone as disclosed 
in Morgan is administered with the CYP3A inhibitor, ketoconazole, in order to effectively reduce cortisol production in the treated patient 
(Sheffield, pg 9, In 6-13) and thereby provide therapeutic relief from Cushing's syndrome. 

Regarding claim 2, Morgan and Sheffield teach the method of claim 1, as above, wherein Morgan teaches that said original once-daily 
(OD) dose is 1200 milligrams (mg) per day of said GRM (pg 326, col1, para 1, maximum dosage of 900-1200 mg/day based on weight), 
and said adjusted OD dose is 300 mg per day of said GRM (pg 326, col 2, para 5 to pg 327, col 1, para 1 ). Morgan or Sheffield does not 
teach an adjusted dose of 900 mg/day. However, based on the combined teachings of Morgan and Sheffield, it would have been obvious 
to one of ordinary skill in the art to arrive at an adjusted dose of 900 mg/day of the GRM, by taking into consideration the age, weight and 
medical condition of the patient treated, through routine experimentation, in order to effectively reduce cortisol production in the treated 
patient (Sheffield, pg 9, In 6-13) and thereby treat Cushing's syndrome in said patient. 

Regarding claim 3, Morgan and Sheffield teach the method of claim 1, as above, wherein Morgan teaches that said original once-daily 
(OD) dose is selected from greater than 800 milligrams (mg) per day, 900 mg per day, and 1200 milligrams (mg) per day of said GRM (pg 
326, col 1, para 1, maximum dosage of 900-1200 mg/day based on weight), and said adjusted OD dose is 300 mg per day of said GRM 
(pg 326, col 2, para 5 to pg 327, col 1, para 1 ). Morgan or Sheffield does not teach an adjusted dose selected from greater than 800 mg 
per day and 600 mg/day. However, based on the combined teachings of Morgan and Sheffield, it would have been obvious to one of 
ordinary skill in the art to arrive at an adjusted dose of greater than 800 mg per day or 600 mg/day of the GRM, by taking into 
consideration the age, weight and medical condition of the patient treated. through routine experimentation, in order to effectively reduce 
cortisol production in the treated patient (Sheffield, pg 9, In 6-13) and thereby treat Cushing's syndrome in said patient. 

Regarding claim 4, Morgan and Sheffield teach the method of claim 1, as above, wherein Morgan teaches that said original once-daily 
(OD) dose is selected from 1200 milligrams (mg) per day and 900 mg per day of said GRM (pg 326, col 1, para 1, maximum dosage of 
900-1200 mg/day based on weight), and said adjusted OD dose is 300 mg per day of said GRM (pg 326, col2, para 5 to pg 327, col1, 
para 1). 

Regarding claim 5, Morgan and Sheffield teach the method of claim 1, as above, wherein Morgan teaches that said original once-daily 
(OD) dose is selected from 1200 milligrams (mg) per day, 900 mg per day and greater than 800 mg per day of said GRM (pg 326, col 1, 
para 1, maximum dosage of 900-1200 mg/day based on weight), and said adjusted OD dose is 300 mg per day of said GRM (pg 326. col 
2, para 5 to pg 327, col 1. para 1 ). Morgan or Sheffield does not teach the method further comprising titrating the adjusted OD dose to 900 
mg per day, greater than 800 mg per day, or 600 mg per day of said GRM. However, based on the combined teachings of Morgan and 
Sheffield, it would have been obvious to one of ordinary skill in the art to titrate the adjusted OD dose to 900 mg per day, greater than 800 
mg per day or 600 mg/day of the GRM, by taking into consideration the age, weight and medical condition of the patient treated, through 
routine experimentation, in order to effectively reduce cortisol production in the treated patient (Sheffield, pg 9, In 6-13) and thereby treat 
Cushing's syndrome in said patient. 

---Continued in Supplemental Box----
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Regarding claim 6, Morgan and Sheffield teach the method of claim 1, as above, wherein Morgan teaches that said original once-daily 
(OD) dose is 600 milligrams (mg) per day of said GRM (pg 326, col 1, para 1, mifepristone, 600 mg/day), and said adjusted OD dose is 
300 mg per day of said GRM (pg 326, col 2, para 5 to pg 327, col 1, para 1 ). Morgan or Sheffield does not teach the method further 
comprising titrating the adjusted OD dose to 600 mg per day of said GRM. However, based on the combined teachings of Morgan and 
Sheffield, it would have been obvious to one of ordinary skill in the art to titrate the adjusted OD dose to 600 mg per day of said GRM, by 
taking into consideration the age, weight and medical condition of the patient treated, through routine experimentation, in order to 
effectively reduce cortisol production in the treated patient (Sheffield, pg 9, In 6-13) and thereby treat Cushing's syndrome in said patient. 

Regarding claim 7, Morgan and Sheffield teach the method of any of claims 1 to 6, as above, wherein Morgan teaches that said GRM is 
mifepristone and said CYP3A inhibitor is a strong CYP3A inhibitor (pg 326, col 2, para 5 to pg 327, col 1, para 1, the combination of 
mifepristone with ketoconazole). 

Regarding claim 9, Morgan teaches a method of treating symptoms associated with elevated cortisol levels in a patient (pg 320, col 2, para 
3 to pg 321, col 1, para 1) who is taking a glucocorticoid receptor modulator (GRM) once per day (pg 325, col 2, para 2 to pg 326, col 2, 
para 3, mifepristone) comprising reducing the once-daily dose of said GRM from an original once-daily (OD) dose (pg 326, col 1, para 1, 
maximum dosage of 900-1200 mg/day based on weight) to an adjusted OD dose that is at least 25% less than said original OD dose, if the 
patient receives concomitant administration of a CYP3A inhibitor (pg 326, col 2, para 5 to pg 327, col 1, para 1, dose of mifepristone 
should not exceed 300 mg/day if used in combination with ketoconazole). Morgan does not specifically teach a method wherein the treated 
patient who is taking a glucocorticoid receptor modulator (GRM) once per day is receiving concomitant administration of a CYP3A inhibitor. 
However. Sheffield teaches a method of administering a combination of a glucocorticoid receptor modulator and ketoconazole [which is a 
CYP3A inhibitor according to instant claim 26] (pg 7, In 5-7; pg 6, In 22-23) for reducing cortisol production in a patient with subclinical 
Cushing's syndrome (pg 3, In 20-34; pg 7, In 5-7). It would have been obvious to one of ordinary skill in the art to combine the teachings of 
Morgan and Sheffield, as both are directed to treating Cushing's syndrome, and to devise a combination therapy, wherein a reduced dose 
of mifepristone as disclosed in Morgan is administered with the CYP3A inhibitor, ketoconazole, in order to effectively reduce cortisol 
production in the treated patient (Sheffield, pg 9, In 6-13) and thereby provide therapeutic relief from Cushing's syndrome. 

Regarding claim 10, Morgan and Sheffield teach the method of claim 9, as above, wherein Morgan teaches that said original once-daily 
(OD) dose is 1200 milligrams (mg) per day of said GRM (pg 326, col 1, para 1, maximum dosage of 900-1200 mg/day based on weight). 
and said adjusted 00 dose is 300 mg per day of said GRM (pg 326, col 2, para 5 to pg 327, col 1, para 1 ). Morgan or Sheffield does not 
teach an adjusted dose of 900 mg/day. However. based on the combined teachings of Morgan and Sheffield, it would have been obvious 
to one of ordinary skill in the art to arrive at an adjusted dose of 900 mg/day of the GRM, by taking into consideration the age, weight and 
medical condition of the patient treated, through routine experimentation, in order to effectively reduce cortisol production in the treated 
patient (Sheffield, pg 9, In 6-13) and thereby treat Cushing's syndrome in said patient. 

Regarding claim 11, Morgan and Sheffield teach the method of claim 9, as above, wherein Morgan teaches that said original once-daily 
(OD) dose is selected from greater than 800 milligrams (mg) per day, 900 mg per day, and 1200 milligrams (mg) per day of said GRM (pg 
326, col 1, para 1, maximum dosage of 900-1200 mg/day based on weight), and said adjusted OD dose is 300 mg per day of said GRM 
(pg 326, col 2, para 5 to pg 327, col 1, para 1 ). Morgan or Sheffield does not teach an adjusted dose selected from greater than 800 mg 
per day and 600 mg/day. However, based on the combined teachings of Morgan and Sheffield, it would have been obvious to one of 
ordinary skill in the art to arrive at an adjusted dose of greater than 800 mg per day or 600 mg/day of the GRM. by taking into consideration 
the age, weight and medical condition of the patient treated, through routine experimentation, in order to effectively reduce cortisol 
production in the treated patient (Sheffield, pg 9, In 6-13) and thereby treat Cushing's syndrome in said patient. 

Regarding claim 12, Morg<m &nd Sheffield teach the method of claim 9, as above, wherein Morgan teaches that said original once-daily 
(OD} dose is selected from 1200 milligrams (mg) per day and 900 mg per day of said GRM (pg 326, col 1, para 1, maximum dosage of 900 
-1200 mg/day based on weight), and said adjusted OD dose is 300 mg per day of said GRM (pg 326, col 2, para 5 to pg 327, col 1, para 
1 ). 

Regarding claim 13, Morgan and Sheffield teach the method of claim 9, as above, wherein Morgan teaches that said original once-daily 
(OD) dose is selected from 1200 milligrams (mg) per day. 900 mg per day and greater than 800 mg per day of said GRM (pg 326, col 1, 
para 1, maximum dosage of 900-1200 mg/day based on weight), and said adjusted OD dose is 300 mg per day of said GRM (pg 326, col 
2, para 5 to pg 327, col 1, para 1 ). Morgan or Sheffield does not teach the method further comprising titrating the adjusted 00 dose to 900 
mg per day, greater than 800 mg per day, or 600 mg per day of said GRM. However, based on the combined teachings of Morgan and 
Sheffield, it would have been obvious to one of ordinary skill in the art to titrate the adjusted OD dose to 900 mg per day, greater than 800 
mg per day or 600 mg/day of the GRM, by taking into consideration the age, weight and medical condition of the patient treated, through 
routine experimentation, in order to effectively reduce cortisol production in the treated patient (Sheffield, pg 9, In 6-13) and thereby treat 
Cushing's syndrome in said patient. 

Regarding claim 14, Morgan and Sheffield teach the method of claim 9, as above, wherein Morgan teaches that said original once-daily 
(OD) dose is 600 milligrams (mg) per day of said GRM (pg 326, col 1, para 1, mifepristone, 600 mg/day), and said adjusted OD dose is 
300 mg per day of said GRM (pg 326, col 2, para 5 to pg 327, col 1, para 1 ). Morgan or Sheffield does not teach the method further 
comprising titrating the adjusted OD dose to 600 mg per day of said GRM. However, based on the combined teachings of Morgan and 
Sheffield, it would have been obvious to one of ordinary skill in the art to titrate the adjusted OD dose to 600 mg per day of said GRM, by 
taking into consideration the age, weight and medical condition of the patient treated, through routine experimentation, in order to 
effectively reduce cortisol production in the treated patient (Sheffield, pg 9, In 6-13) and thereby treat Cushing's syndrome in said patient. 

---Continued in Next Supplemental Box---
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Regarding claim 15. Morgan and Sheffield teach the method of any of claims 9 to 14. as above. wherein Morgan teaches that said GRM is 
mifepristone and said CYP3A inhibitor is a strong CYP3A inhibitor (pg 326. col 2, para 5 to pg 327, col 1, para 1, the combination of 
mifepristone with ketoconazole). 

Regarding claim 17, Morgan teaches a method of controlling hyperglycemia secondary to hypercortisolism in a patient with endogenous 
Cushing's syndrome (pg 320, col2, para 3 to pg 321, col1, para 1, The excess cortisol seen in Cushing.s syndrome results in 
hypertension, hyperglycemia, .. ) who is taking a glucocorticoid receptor modulator (GRM) once per day (pg 325, col 2, para 2 to pg 326, col 
2, para 3, mifepristone) comprising reducing the once-daily dose of said GRM from an original once-daily (OD) dose (pg 326, col 1, para 1, 
maximum dosage of 900-1200 mg/day based on weight) to an adjusted OD dose that is at least 25% less than said original OD dose, if the 
patient receives concomitant administration of a CYP3A inhibitor (pg 326, col 2, para 5 to pg 327, col 1, para 1, dose of mifepristone 
should not exceed 300 mg/day if used in combination with ketoconazole). Morgan does not specifically teach a method wherein the treated 
patient who is taking a glucocorticoid receptor modulator (GRM) once per day is receiving concomitant administration of a CYP3A inhibitor. 
However, Sheffield teaches a method of administering a combination of a glucocorticoid receptor modulator and ketoconazole [which is a 
CYP3A inhibitor according to instant claim 26] (pg 7, In 5-7; pg 6, In 22-23) for reducing cortisol production in a patient with subclinical 
Cushing's syndrome (pg 3, In 20-34; pg 7, In 5-7). It would have been obvious to one of ordinary skill in the art to combine the teachings of 
Morgan and Sheffield, as both are directed to treating Cushing's syndrome, and to devise a combination therapy for controlling 
hyperglycemia secondary to hypercortisolism in a patient with endogenous Cushing's syndrome, wherein a reduced dose of mifepristone 
as disclosed in Morgan is administered with the CYP3A inhibitor, ketoconazole, in order to effectively reduce cortisol production in the 
treated patient (Sheffield, pg 9, In 6-13) and thereby control hyperglycemia secondary to hypercortisolism in said patient. 

Regarding claim 18, Morgan and Sheffield teach the method of claim 17, as above, wherein Morgan teaches that said original once-daily 
(00) dose is 1200 milligrams (mg) per day of said GRM (pg 326, col 1, para 1, maximum dosage of 900-1200 mg/day based on weight), 
and said adjusted OD dose is 300 mg per day of said GRM (pg 326, col 2, para 5 to pg 327, col 1, para 1 ). Morgan or Sheffield does not 
teach an adjusted dose of 900 mg/day. However, based on the combined teachings of Morgan and Sheffield, it would have been obvious 
to one of ordinary skill in the art to arrive at an adjusted dose of 900 mg/day of the GRM, by taking into consideration the age, weight and 
medical condition of the patient treated, through routine experimentation, in order to effectively reduce cortisol production in the treated 
patient (Sheffield, pg 9, In 6-13) and thereby control hyperglycemia secondary to hypercortisolism in said patient. 

Regarding claim 19, Morgan and Sheffield teach the method of claim 17, as above, wherein Morgan teaches that said original once-daily 
(OD) dose is selected from greater than 800 milligrams (mg) per day, 900 mg per day, and 1200 milligrams (mg) per day of said GRM (pg 
326, col 1, para 1, maximum dosage of 900-1200 mg/day based on weight), and said adjusted OD dose is 300 mg per day of said GRM 
(pg 326, col 2, para 5 to pg 327, col 1, para 1 ). Morgan or Sheffield does not teach an adjusted dose selected from greater than 800 mg 
per day and 600 mg/day. However, based on the combined teachings of Morgan and Sheffield, it would have been obvious to one of 
ordinary skill in the art to arrive at an adjusted dose of greater than 800 mg per day or 600 mg/day of the GRM, by taking into consideration 
the age, weight and medical condition of the patient treated, through routine experimentation, in order to effectively reduce cortisol 
production in the treated patient (Sheffield, pg 9, In 6-13) and thereby control hyperglycemia secondary to hypercortisolism in said patient. 

Regarding claim 20, Morgan and Sheffield teach the method of claim 17, as above, wherein Morgan teaches that said original once-daily 
(00) dose is selected from 1200 milligrams (mg) per day, 900 mg per day and greater than 800 mg per day of said GRM (pg 326, col 1, 
para 1, maximum dosage of 900-1200 mg/day based on weight), and said adjusted OD dose is 300 mg per day of said GRM (pg 326, col 
2, para 5 to pg 327, col 1, para 1 ). Morgan or Sheffield does not teach the method further comprising titrating the adjusted OD dose to 900 
mg per day, greater than 800 mg per day, or 600 mg per day of said GRM. However, based on the combined teachings of Morgan and 
Sheffield, it would have been obvious to one of ordinary skill in the art to titrate the adjusted OD dose to 900 mg per day, greater than 800 
mg per day or 600 mg/day of the GRM, by taking into consideration the age, weight and medical condition of the patient treated, through 
routine experimentation, in order to effectively reduce cortisol production in the treated patient (Sheffield, pg 9, In 6-13) and thereby control 
hyperglycemia secondary to hypercortisolism in said patient. 

Regarding claim 21, Morgan and Sheffield teach the method of claim 17, as above, wherein Morgan teaches that said original once-daily 
(OD) dose is 600 milligrams (mg) per day of said GRM (pg 326, col 1, para 1, mifepristone, 600 mg/day), and said adjusted 00 dose is 
300 mg per day of said GRM (pg 326, col 2, para 5 to pg 327, col 1, para 1 ). Morgan or Sheffield does not teach the method further 
comprising titrating the adjusted OD dose to 600 mg per day of said GRM. However, based on the combined teachings of Morgan and 
Sheffield, it would have been obvious to one of ordinary skill in the art to titrate the adjusted OD dose to 600 mg per day of said GRM, by 
taking into consideration the age, weight and medical condition of the patient treated, through routine experimentation, in order to 
effectively reduce cortisol production in the treated patient (Sheffield, pg 9, In 6-13) and thereby control hyperglycemia secondary to 
hypercortisolism in said patient. 

Regarding claim 22, Morgan and Sheffield teach the method of any of claims 17 to 21, as above, wherein Morgan teaches that said GRM 
is mifepristone and said CYP3A inhibitor is a strong CYP3A inhibitor (pg 326, col 2, para 5 to pg 327, col 1, para 1, the combination of 
mifepristone with ketoconazole). 

----Continued in Next Supplemental Box---

Form PCT/ISA/237 (Supplemental Box) (January 2015) 
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Claims 24-26 and 28-30 lack an inventive step under PCT Article 33(3) as being obvious over the article entitled, "Mifepristone, a 
Glucocorticoid Receptor Antagonist, Produces Clinical and Metabolic Benefits in Patients with Cushing's Syndrome', by Fleseriu et al. 
(hereinafter 'Fieseriu') in view of Sheffield. 

Regarding claim 24, Fleseriu teaches a method of controlling hyperglycemia secondary to hypercortisolism in a patient with endogenous 
Cushing's syndrome (abstract, endogenous CS associated with .. impaired glucose tolerance; pg 2040, col 2, para 2 to para 5; pg 2043, 
Fig 2) comprising administering a once-daily dose of greater than 800 milligrams (mg) per day, 900 mg per day, and 1200 mg per day, of a 
glucocorticoid receptor modulator (GRM) (pg 2040, col 2, para 5, mifepristone, 900 mg/day at wk 6 and 1200 mgld at wk 10). 
Fleseriu does not teach said administration when the patient is receiving concomitant administration of a CYP3A inhibitor. 
However, Sheffield teaches a method of administering a combination of a glucocorticoid receptor modulator and ketoconazole (which is a 
CYP3A inhibitor according to instant claim 26) (pg 7, In 5-7; pg 6, In 22-23) for reducing cortisol production in a patient with subclinical 
Cushing's syndrome (pg 3, In 20-34; pg 7, In 5-7). It would have been obvious to one of ordinary skill in the art to combine the teachings of 
Fleseriu and Sheffield, as both are directed to treating Cushing's syndrome, to devise a combination therapy for controlling hyperglycemia 
secondary to hypercortisolism in a patient with endogenous Cushing's syndrome. wherein mifepristone is administered concomitantly with 
the CYP3A inhibitor, ketoconazole, and optimize the dose of mifepristone administered to the patient, by taking into consideration the age, 
weight and medical condition of said patient, through routine experimentation, in order to effectively reduce cortisol production in the 
treated patient (Sheffield, pg 9, In 6-13) and thereby control hyperglycemia secondary to hypercortisolism in said patient. 

Regarding claim 25, Fleseriu and Sheffield teach the method of claim 24, as above, wherein Fleseriu further teaches that the GRM is 
mifepristone (abstract; pg 2040, col 2, para 5). 

Regarding claim 26, Fleseriu and Sheffield teach the method of claim 24 or 25, as above, wherein Sheffield further teaches that the 
CYP3A inhibitor is ketoconazole (pg 7, In 5-7; pg 6, In 22-23). 

Regarding claim 28, Fleseriu teaches the use of a glucocorticoid receptor modulator (GRM) to control hyperglycemia secondary to 
hypercortisolism in a patient with endogenous Cushing's syndrome (abstract, endogenous CS associated with .. impaired glucose 
tolerance; pg 2040, col 2, para 2 to para 5; pg 2043, Fig 2). Fleseriu does not teach said use when the patient is receiving concomitant 
administration of a CYP3A inhibitor. However, Sheffield teaches use of a combination of a glucocorticoid receptor modulator and 
ketoconazole (which is a CYP3A inhibitor according to instant claim 26) (pg ?,In 5-7; pg 6, In 22-23) for reducing cortisol production in a 
patient with subclinical Cushing's syndrome (pg 3, In 20-34; pg 7, In 5-7). It would have been obvious to one of ordinary skill in the art to 
combine the teachings of Fleseriu and Sheffield, as both are directed to treating Cushing's syndrome, and to use a combination of 
mifepristone and the CYP3A inhibitor, ketoconazole, in order to effectively reduce cortisol production (Sheffield, pg 9, In 6-13) and thereby 
control hyperglycemia secondary to hypercortisolism in a patient with endogenous Cushing's syndrome. 

Regarding claim 29, Fleseriu and Sheffield teach the method of claim 28, as above, wherein Fleseriu further teaches that the GRM is 
mifepristone (abstract; pg 2040, col 2, para 5). 

Regarding claim 30, Fleseriu and Sheffield teach the method of claim 28 or 29, as above, wherein Sheffield further teaches that the 
CYP3A inhibitor is ketoconazole (pg 7, In 5-7; pg 6, In 22-23). 

Claims 1-7, 9-15, 17-22, 24-26 and 28-30 have industrial applicability as defined by PCT Article 33(4), because the subject matter can be 
made or used in industry. 

Form PCTIISA/237 (Supplemental Box) (January 20 15) 
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CHRIS E SIMMONS 
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Belanoff, Joseph K. 

Art Unit AlA Status 

1629 Yes 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING -
DATE OF THIS COMMUNICATION. 
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4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) ~ Claim(s) 1-30 is/are pending in the application. 
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6) 0 Claim(s) __ is/are allowed. 

7) ~ Claim(s) 1-30 is/are rejected. 

8) 0 Claim(s) __ is/are objected to. 

9) 0 Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
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12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
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1.0 Certified copies of the priority documents have been received. 
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application from the International Bureau (PCT Rule 17.2(a)). 
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Application/Control Number: 15/627,359 
Art Unit: 1629 

DETAILED ACTION 

Page 2 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AlA. 

Status 

Claims 1-30 are pending. 1-6, 9-24, 27, 28 and 30 stand amended. No claims are canceled 

or withdrawn. Therefore, Claims 1-30 are examined. 

Priority 

This application claims the benefit of and priority to US Provisional Application Serial No. 

62/465,772, filed lVIarcb L 2017, and tLS. Provisional Application Serial No, 62/466,867, filed MRrch 3, 

2017. 

Information Disclosure Statement 

The Information Disclosure Statement(s) filed 1111/2017 and 12115/2017 has/have been 

considered by the Examiner. The submission(s) is/are in compliance with the provisions of 37 

CFR §§ 1.97 and 1.98. Enclosed with this Office Action is a return-copy of the Forms PT0-1449 

with the Examiner's signature and indication of those references that have been considered. 

Claim Rejections- 35 USC§ 103 

Maintained- Claim 1-30 is/are rejected under 35 U. S.C. 103 as being unpatentable over Korlym™ 

(mifepristone) [package insert]. Corcept Therapeutics, Inc., Menlo Park, CA; Feb. 2012. 26 pages 

in view of Ulmann (US 2010/0261693). 
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Claim l. A method of treating Cushing's syndrome in a patient \Vho is taking a once~daily 

(OD; dose of a glucocorticoid receptor antagonist (GRA;, said OD dose having an original OD 

dose amount of said GRA, comprising 

reducing the amount of the OD dose frorn said original OD dose amount to an adjusted OD 

dose amount that is at least 331?1o less than sakl original OD dose arnount \Vhen the patient JS 

receiving concomitant administration of a CYP3A inhibitor, 

wherein said original OD dose amount is selected from 900 milligrams (mg) per day and 

1200 mg per day of said GRA, and said adjusted OD dose amoum is 600 rng per day of said GRA. 

Claim 10. A method of treating symptoms associated \Vith elevated cortisol levels in a 

patient who is taking a oncE>daily (OD) dose of a glucocorticoid receptor antagonist (GRA), said 

OD dose having an original OD dose arnount of said GRA, comprising reducing the aJnount of the 

OD dose frorn an said origina I OD dose amount to an adjusted OD dose amount that is at least 

33% less than said original OD dose amount when the patient is receiving concomitant 

administration of a CYP3A inhibitoL \vhercin said original OD dose amount is selected from 900 

milligrams (mg) per day and 1200 mg per day of said GRA" and said adjusted OD dose amount is 

600 rng per day of said GR A. 

Claim 19. A method of controlling hyperglycemia secondary to hypercortisolism in a 

patient \Vith endogenous Cushing's syndrome who is taking a onc1.>daily (OD) dose of a 

glucocorticoid receptor antagonist (GRA!, said OD dose having an original OD dose aJnount of 
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said GRA. comprising reducing the amount of the OD dose from said original OD dose amount to 

an adjusted OD dose amount that is at least 33"J;; less than said original OD dose arnount vvhen lhe 

patient is receiving concomitant administration of a CYP3A inhibitor, wherein said original OD 

dose amount is selected from 900 milligrams (mg) per day and 1200 mg per day of said GRA, and 

said adjusted OD dose amount is 600 mg per day of said GRA. 

Claim 28. A method of controlling hyperglycemia secondary to hypercortisolisrn in a 

patient with endogenous Cushing's syndrome, 'vvherein said patient is taldng a once·· daily (00; 

dose of mifepristone. said OD dose having an OD dose amount of 900 milligrams (mg; or 1200 

mg rnifepristone. cornprising reducing the OD amount of mifepriswne to provide a reduced OD 

dose of 600 rnilligrams (rng) mifepristone, and administering a said reduced OD dose of 600 mg 

mifepristone when the patient is receiving concomitant administration of a CYP3A inhibitor. 

Prior art 

The Korlym™ package insert teaches that Korlym™ (mifepristone) is a cortisol receptor 

blocker indicated to control hyperglycemia secondary to hypercortisolism in adult patients with 

endogenous Cushing's syndrome who have type 2 diabetes mellitus or glucose intolerance and 

have failed surgery or are not candidates for surgery. See package insert, "Indications and Usage" 

at page L The amount of mifepristone is adjusted based on clinical response and tolerability. See 

package insert, "Dosage and Administration" at page 1. The dose may be increased in 300 mg 

increments to a maximum of 1200 mg. See Id. In a study for treating Cushing's syndrome, the 

dose of mifepristone was increased from 300 mg to 600 mg, then to 900 mg for patients under 

60kg or 1200 mg for patients over 60 kg based on clinical tolerance and clinical response. See 
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paragraph bridging pages 15 and 16. "Medications that inhibit CYP3A could increase plasma 

mifepristone concentrations and dose reduction of mifepristone may be required". See package 

insert, 7.2 CYP3A Inhibitors at page 9. Mifepristone should be used with caution in patients taking 

ketoconazole and other strong inhibitors (e.g., itraconazole, nefazodone, ritonavir, etc.) of CYP3A. 

See package insert, "5.6 Use of Strong CYP3A Inhibitors" at page 6. The insert teaches 

Mifepristone should be used in combination with strong CYP3A inhibitors only when necessary, 

and in such cases the dose should be limited to 300 mg per day. See Id. 

While the Korlym™ (mifepristone) package insert teaches the use of mifepristone for the 

treatment of hyperglycemia secondary to hypercortisolism in adult patients with endogenous 

Cushing's syndrome and further teaches the treatment of patients with Cushing's syndrome with 

300 mg, 600 mg and 1200 mg mifepristone, it does not expressly teach the patient receiving an 

original dosage that is subsequently decreased by at least 33%. However, the package insert 

further teaches mifepristone should be used in combination with strong CYP3A inhibitors, such 

as ketoconazole, only when necessary, and in such cases the dose should be limited to 300 mg per 

day. Ulmann teaches that less than 40 or less than 20 mg/kg/day of mifepristone (and an inhibitor 

of cortisol synthesis such as ketoconazole, mitotane, metyrapone, aminoglutethimide, or 

fluconazole may be used to treat Cushing syndrome). See [0006], [0052]-[0054]. 

The claimed invention as a whole would have been prima facie obvious to one of ordinary 

skill before the effective filing date because both references teach the use of mifepristone for 

treating Cushing's syndrome. Both references also teach that ketoconazole can be combined with 

mifepristone, where Ulmann more specifically teaches that the combination of mifepristone and 

ketoconazole is useful for treating Cushing's syndrome. 
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One of ordinary skill in the art would have found it obvious to treat hyperglycemia 

secondary to hypercortisolism in adult patients with endogenous Cushing's syndrome with a 

composition containing mifepristone and ketoconazole. The artisan would have understood that 

both mifepristone and ketoconazole are taught to be used for treating Cushing's diseases and may 

be combined for that purpose (Ulmann). When combined, the artisan would have further 

recognized that a "reduction of mifepristone may be required". Thus, if the Cushing's patient is 

treated with 1200 mg or 900 mg as disclosed by the package insert and it is found to be beneficial 

to combine with ketoconazole, then the artisan would have understood that the concentration of 

mifepristone may be adjusted by 300 mg increments and as tolerated (see package insert). For 

example, from 900 to 600 mg. Accordingly, the claimed invention as a whole would have been 

prima facie obvious to one of ordinary skill before the effective filing date. 

Claim 2 depends from Claim 1, wherein GRA said is mifepristone: and said CYP3A 

inhibiwr is a strong CYP3A inhibitor. These are clearly met as outlined above. Claim 3 depends 

from Clairn 1, wherein said adjusted OD dose is 600 mg per day of said GRA after upwardly 

titrating the adjusted OD dose amount from 300 rng per day up to 600 rng per day of said GRA. 

The package insert provides dear guidance that the concentration of mlfepristone should be 

adjusted as tolerated by the patient and further state that \vhen mifepristone is combined with a 

slrong CYP3A inhibitor such as ketoconazole, the amount of mifepristone rnay be adjusted and 

rnore particularly adjusted to 300 mg. While the prior aJt does not specifically lower mifepristone 

dosage to 300 mg and titrating it up to 600 mg, one of ordinary skill in the art \Vould have 

understood that while lm.vering it to 300mg is the more preferred dose of mifepristone when 

combine vvith ketoconazole. the artisan >,vould have recognized that the dose should be adjusted as 
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tolerated while considering the benefits and costs for using the combination of drugs for treatment. 

The insert teaches that adjusting the amount of mifepristone encompasses titrated by 300 rng. See 

2.1 Adult Dosage at p. 3. Decisions about dose increases are based on clinical assessment of 

tolerability and degree of improvement in Cushing's syndrome manifestations. See ld. Claims 11 

and 12 are similar to Claims 2 and 3 but depend from Claim 10 and aJT prima facie obvious for 

siJnilar reasons. The sarne is true for Claims 20 and 21, vvhich depend frorn Claim 19. 

Claims 4 and 6 depend from Claims 3 while Claim 5 depends frotn Clairn L 'Nherein said 

Ci-RA is mifepristone and said CYP3i\ inhibitor is a strong CY P3A inhibitor. Both U !mann and 

the package insert teach the combination use of mifepristone and ketoconazole, whereas Ulmann 

specifica11y teaches lheir cornbinaUon for treating Cushing's disease. Claims 13 and 15 depend 

from Clairn 12 and Claim 14 depends from Claim 10 and are prima fade obvious for simj!ar 

reasons. The same is true for Claims 22 and 24. which depend from Claims 21 and Claim 23 'vvhich 

depends from 19. 

Claims 7~9 depend from Clairns 1, 4, and 2, respectively, 'Nherein said CYP3A inhibitor is 

ketoconazole. Claims 16--18 depend from Claims 10, 13 and 11. respectively, wherein said CYP3A 

inhibitor is ketoconazole. These claims are rendered prima facie obvious as outlined for Claims 4~ 

6 and 13-15 above. The same is true for Claims 25~27 and 29. \vhich depend from Claims 19. 22, 

20 and 28, respectively. 

Claim 30 depends from Claim 29, wherein said reduced OD dose of 600 mg mifepristone 

per day is titrated up to 600 mg mifepristone per day at least t>;vo days after administering at least 
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two reduced OD doses of 300 mg mifepristone per day. As outlined above, the package insert 

teaches that the adjustment of dose of mifepristone based on clinical tolerance and clinical 

response. Thus. one of ordinary skill in lhe art would have understood that vvhile 1ovvering it to 

300mg is the more preferred dose of rnifepristone when combine with ketoconazole, the artisan 

would have recognized that the dose should be adjusted as tolerated while considering the benefits 

and costs for using the combination of drugs for treatment. The increases in dose may by once 

every 2-4 weeks. See 2.1 Adult Dosage alp. 3. 

Response to argwnents 

Applicant argues that the insert teaches that the dose of mifepristone should be limited to 

300 rng per day \vhen in coJnbination vvith a strong CYP3A inhibitor such as ketoconazole. This 

is not persuasive because, while it is suggested that 300 mg mifepristone is preferable while the 

patient is taking a strong CYP3A inhibitor, the insert further teaches that the concentration of 

mifepristone should be adjusted as tolerated by the patient One of ordinary skill in the art would 

have understood that \vhile 1ovvering it to 300 mg is suggested vvhen combined wilh kdoconaz.ole. 

the artisan would have recognized that the dose should be adjusted as tolerated \vhile considering 

the benefits and costs for using the combination of drugs f,x treatment. The insert teaches that 

adjusting the amount of mifepristone encompasses titrating upwardly by 300 mg. See 2.1 Adult 

Dosage at p. 3. Decisions about dose increases are based on clinical assessrnent of tolerability and 

degree of irnprovernent in Cushing" s s yndrorne manifestations. See I d. Thus the aJtisan '-.vould have 

found it obvious to lower concentrations of mifepristone to 300 when the patient is also 

administered a strong CYP3A inhibitor and later increasing to 600 mg depending on several other 
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factors including clinical assessment of tolerability and degree of improvement in Cushing's 

syndrome manifestations. 

Applicant asserts that the invention proves the prior art incorrect because the prior art 

\vould have led one of ordinary skill in the an to expect at least a 5-fold increase (e.g., 11-fold, 7 ~ 

fold, 6~fold and 14~fold increases) in plasrna levels of dmgs vvhen adrninistered vvith a strong 

CYP3A inhibitor, 'Nhereas the current invention found that mifepristone only slightly increased by 

28r/c when administered with ketoconazole. Ho\vever, it is noted that the independent claims are 

not dra\vn to mitepristone or ketoconazole. Thus. any alleged unexpected results obtained using 

lhese tv,·o drugs a.re not corrunensurate in scope vvith claims that do not require them. Moreover. 

others have already dernonstrated lhat ketoconazo1e only increased the AUC of drugs less than 5-

folds. lndeecL coadministration ofritonavir \Vitb ketoconazole resulted in a 3.4-fold increase in the 

ketoconazole AUC hut only an 18o/t) increase in ritonavir1 AlJC, \Vhich is lower than the 29'7o 

obtained by combing mifepristone and ketoconazole. See Kaeser et al. (ANTIMICROBIAL 

AGENTS AND CHEMOTHERAPY. Feb. 2009, p. 609-614;. Kaeser also leaches that others 

previously reported the increase in the saquinavir Al.JC by J!f.f£, and the ritonavir Al.JC by 29% 

when combined with ketoconaz:ok. Seep. 613, right coL Kaeser fmther teaches that the changes 

in AUC may be due to concentrations of drugs used. See Id. Thus, it would appear that finding 

that a strong CYP3A inhibitor increases the AUC of a coadministered drug by less than 5-fold 

would not have been surprising to one of ordinary skill in the art. As such, the declarant's 

arguments in the Belanoff declarations are not found to be persuasive. 

1 Ritonavir is metabolized by CYP3A. Thus, the strong inhibitor of CYP3A, ketoconazole, does not necessarily lead 
to 5-fold increases in coadministered drugs, including those known to be metabolized by CYP3A. (See Kumar et al. 
The Journal of Pharmacology and Experimental Therapeutics. Vol. 277, No. 1:423-431, 1996. See Abstract.) 
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Applicant argues that the U !mann references teaches a'vvay from once a day dosing of 

mifepristone because the reference \vams that once a day dosing "triggers a massive secretion of 

cortisol. .. leading to hypercortisolimn" (par. [0008] of Ulrnann). This is not persuasive because the 

insert teaches once a day dosing. Furtherrnore, Ulrnann teaches that rnifepristone rnay be 

administered at least t\vice a day or with an extended release. See abstract of U !mann. Clearly. 

Ulmann teaches the extended~release compositions as an altemative to the at least twice a day 

composition, which dearly suggests once a day dosing. 

'While Applicant may attack Ulmann sep3xately as not teaching or suggesting the claimed 

doses or adjusting the doses taught by Ulmann. it is noted that the rejection is an obviousness 

rejection over a combinalion of references. The insen clearly teaches adjusting lhe doses of 

rnifepristone. 

Conclusion 

No claims are allowed. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy 

as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS 

from the mailing date of this action. In the event a first reply is filed within TWO MONTHS of 

the mailing date of this final action and the advisory action is not mailed until after the end of the 

THREE~MONTH shortened statutory period, then the shortened statutory period will expire on 

the date the advisory action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
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calculated from the mailing date of the advisory action. In no event, however, will the statutory 

period for reply expire later than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to CHRIS E SIMMONS whose telephone number is (571)272-9065. The 

examiner can normally be reached on M-F: 8-4:30p. 

Examiner interviews are available via telephone, in-person, and video conferencing using 

a USPTO supplied web-based collaboration tool. To schedule an interview, applicant IS 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www. uspto.gov /interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

JeffreyS. Lundgren can be reached on (571)272-5541. The fax phone number for the organization 

where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR system, 

see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 

contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 

assistance from a USPTO Customer Service Representative or access to the automated information 

system, call800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/CHRIS SIMMONS/ 
Examiner, Art Unit 1629 

/RACHAEL E BREDEFELD/ 
Primary Examiner, Art Unit 1611 
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Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WI PO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Art Unit 1629 
(Not for submission under 37 CFR 1.99) 

Examiner Name I Chris E. SIMMONS 

Attorney Docket Number 085178-1053027-011410US 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

OR 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1). 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

[g] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 
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SIGNATURE 
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Signature /James A. Fox/ Date (YYYY-MM-DD) 2017-12-15 

Name/Print James A_ Fox Registration Number ~8455 
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public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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PATENT 
Attorney Docket No.: 085178-1053027-0 11410US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Joseph K. Belanoff 

Application No.: 15/627,359 

Filed: June 19, 2017 

For: CONCOMITANT ADMINISTRATION 
OF GLUCOCORTICOID RECEPTOR 
MODULATORS AND CYP3A INHIBITORS 

Customer No.: 144579 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Confirmation No.: 2957 

Examiner: Chris E. Simmons 

Technology Center/ Art Unit: 1629 

AMENDMENT UNDER 37 C.F.R. § 1.116 
EXPEDITED PROCEDURE 

In response to the Final Office Action mailed June 12, 2018 in the above-referenced 

application, please enter the following amendments and consider the following remarks. A 

Request for Continued Examination is being filed concurrently herewith. 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 

of this paper. 

Remarks/Arguments begin on page 7 of this paper. 
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Appl. No. 15/627,359 
Arndt. dated July 18, 2018 
Response to Office Action of June 12, 2018 

Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 

application. 

Listing of Claims: 

PATENT 

1. (Currently amended) A method of treating Cushing's syndrome in a patient who is 

taking a once-daily (OD) dose ofmifepristone a glucocorticoid receptor antagonist (GRi\), said 

OD dose having an original OD dose amount of mifepristone said GRz'\, comprising reducing the 

amount of the OD dose from said original OD dose amount to an adjusted OD dose amount that 

is at least 33% less than said original OD dose amount when the patient is receiving concomitant 

administration of a CYP3A inhibitor, wherein said original OD dose amount is selected from: 900 

milligrams (mg) per day and or 1200 mg per day of mifepristone said GRz'\, and said adjusted 

OD dose amount is 600 mg per day of mifepristone said GRz'\. 

2. (Currently amended) The method of claim 1, wherein said GRz'\ is m:ifepristone, and 

said CYP3A inhibitor is a strong CYP3A inhibitor. 

3. (Currently amended) The method of claim 1, wherein said adjusted OD dose is 600 mg 

per day of mifepristone said GRA, after upwardly titrating the adjusted OD dose amount from 

300 mg per day up to 600 mg per day of mifepristone said GRz'\:. 

4. (Currently amended) The method of claim 3, wherein said GRz'\ is m:ifepristone and 

said CYP3A inhibitor is a strong CYP3A inhibitor. 

5. (Currently Amended) The method of claim 1, wherein said GRz'\: is m:ifepristone and 

said CYP3A inhibitor is selected from the group consisting of ketoconazole, itraconazole, 

fluconazole, cimetidine, nefazodone, ritonavir, nelfinavir, indinavir, atazanavir, amprenavir, 

fosamprenavir, boceprevir, clarithromycin, conivaptan. lopinavir, posaconazole, saquinavir, 

telaprevir, telithromycin, and voriconazole. 
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Appl. No. 15/627,359 
Arndt. dated July 18, 2018 
Response to Office Action of June 12, 2018 

PATENT 

6. (Currently amended) The method of claim 3, wherein said GRAc is m:ifepristoHe aHd 

said CYP3A inhibitor is selected from the group consisting of ketoconazole, itraconazole, 

fluconazole, cimetidine, nefazodone, ritonavir, nelfinavir, indinavir, atazanavir, amprenavir, 

fosamprenavir, boceprevir, clarithromycin, conivaptan. lopinavir, posaconazole, saquinavir, 

telaprevir, telithromycin, and voriconazole. 

7. (original) The method of claim 1, wherein said CYP3A inhibitor is ketoconazole. 

8. (original) The method of claim 4, wherein said CYP3A inhibitor is ketoconazole. 

9. (Previously presented) The method of claim 2, wherein said CYP3A inhibitor is 

ketoconazole. 

10. (Currently amended) A method of treating symptoms associated with elevated 

cortisol levels in a patient who is taking a once-daily (OD) dose of mifepristone a glueoeortieoid 

reeeptor aHtagoHist (GRi\), said OD dose having an original OD dose amount of mifepristone 

said GRA, comprising reducing the amount of the OD dose from said original OD dose amount 

to an adjusted OD dose amount that is at least 33% less than said original OD dose amount when 

the patient is receiving concomitant administration of a CYP3A inhibitor, wherein said original 

OD dose amount is seleeted from: 900 milligrams (mg) per day aftd. or 1200 mg per day of 

mifepristone said GRA, and said adjusted OD dose amount is 600 mg per day of mifepristone 

said GR:l\. 

11. (Currently amended) The method of claim 10, wherein said GRA is m:ifepristoHe aHd 

said CYP3A inhibitor is a strong CYP3A inhibitor. 

12. (Currently amended) The method of claim 10, wherein said adjusted OD dose 

amount is 600 mg per day of mifepristone said GRz'\, after upwardly titrating the adjusted OD 

dose amount from 300 mg per day up to 600 mg per day of mifepristone said GRA. 
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Appl. No. 15/627,359 
Arndt. dated July 18, 2018 
Response to Office Action of June 12, 2018 

PATENT 

13. (Currently amended) The method of claim 12, wherein said GRi\: is m:ifepristoHe aHd 

said CYP3A inhibitor is a strong CYP3A inhibitor. 

14. (Currently amended) The method of claim 10, wherein said GRi\: is m:ifepristoHe aHd 

said CYP3A inhibitor is selected from the group consisting of ketoconazole, itraconazole, 

fluconazole, cimetidine, nefazodone, ritonavir, nelfinavir, indinavir, atazanavir, amprenavir, 

fosamprenavir, boceprevir, clarithromycin, conivaptan, lopinavir, posaconazole, saquinavir, 

telaprevir, telithromycin, and voriconazole. 

15. (Currently amended) The method of claim 12, wherein said GRA is m:ifepristoHe aHd 

said CYP3A inhibitor is selected from the group consisting of ketoconazole, itraconazole, 

fluconazole, cimetidine, nefazodone, ritonavir, nelfinavir, indinavir, atazanavir, amprenavir, 

fosamprenavir, boceprevir, clarithromycin, conivaptan, lopinavir, posaconazole, saquinavir, 

telaprevir, telithromycin, and voriconazole. 

16. (Previously presented) The method of claim 10, wherein said CYP3A inhibitor is 

ketoconazole. 

17. (Previously presented) The method of claim 13, wherein said CYP3A inhibitor is 

ketoconazole. 

18. (Previously presented) The method of claim 11, wherein said CYP3A inhibitor is 

ketoconazole. 

19. (Currently amended) A method of controlling hyperglycemia secondary to 

hypercortisolism in a patient with endogenous Cushing's syndrome who is taking a once-daily 

(OD) dose of mifepristone a glucocorticoid receptor aHtagoHist (GRi\), said OD dose having an 

original OD dose amount of mifepristone said GRz'\, comprising reducing the amount of the OD 

dose from said original OD dose amount to an adjusted OD dose amount that is at least 33% less 

than said original OD dose amount when the patient is receiving concomitant administration of a 
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Appl. No. 15/627,359 
Arndt. dated July 18, 2018 
Response to Office Action of June 12, 2018 

PATENT 

CYP3A inhibitor, wherein said original OD dose amount is seleeted from: 900 milligrams (mg) 

per day and or 1200 mg per day of mifepristone said GRA, and said adjusted OD dose amount is 

600 mg per day of mifepristone said GRl\. 

20. (Currently amended) The method of claim 19, wherein said GRi\: is m:ifepristoHe aHd 

said CYP3A inhibitor is a strong CYP3A inhibitor. 

21. (Currently amended) The method of claim 19, wherein said adjusted OD dose is 600 

mg per day of mifepristone said GRA after upwardly titrating the adjusted OD dose amount from 

300 mg per day up to 600 mg per day of mifepristone said GRl\. 

22. (Currently amended) The method of claim 21, wherein said GRAc is m:ifepristoHe 

aHd said CYP3A inhibitor is a strong CYP3A inhibitor. 

23. (Currently amended) The method of claim 19 wherein said GRA is m:ifepristoHe aHd 

said CYP3A inhibitor is selected from the group consisting of ketoconazole, itraconazole, 

fluconazole, cimetidine, nefazodone, ritonavir, nelfinavir, indinavir, atazanavir, amprenavir, 

fosamprenavir, boceprevir, clarithromycin, conivaptan, lopinavir, posaconazole, saquinavir, 

telaprevir, telithromycin, and voriconazole. 

24. (Currently amended) The method of claim 21, wherein said GRA is m:ifepristoHe aHd 

said CYP3A inhibitor is selected from the group consisting of ketoconazole, itraconazole, 

fluconazole, cimetidine, nefazodone, ritonavir, nelfinavir, indinavir, atazanavir, amprenavir, 

fosamprenavir, boceprevir, clarithromycin, conivaptan, lopinavir, posaconazole, saguinavir, 

telaprevir, telithromycin, and voriconazole. 

25. (original) The method of claim 19, wherein said CYP3A inhibitor is ketoconazole. 

26. (original) The method of claim 22, wherein said CYP3A inhibitor is ketoconazole. 

27. (Previously presented) The method of claim 20, wherein said CYP3A inhibitor is 
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Appl. No. 15/627,359 
Arndt. dated July 18, 2018 
Response to Office Action of June 12, 2018 

ketoconazole. 

PATENT 

28. (Previously presented) A method of controlling hyperglycemia secondary to 

hypercortisolism in a patient with endogenous Cushing's syndrome, wherein said patient is 

taking a once daily (OD) dose of mifepristone, said OD dose having an OD dose amount of 900 

milligrams (mg) or 1200 mg mifepristone, comprising reducing the OD amount of mifepristone 

to provide a reduced OD dose of 600 mg mifepristone, and administering a said reduced OD 

dose of 600 milligrams (mg) mifepristone when the patient is receiving concomitant 

administration of a CYP3A inhibitor. 

29. (original) The method of claim 28, wherein said CYP3A inhibitor is ketoconazole. 

30. (Previously presented) The method of claim 29, wherein said reduced OD dose of 

600 mg mifepristone per day is titrated up to 600 mg mifepristone per day at least two days after 

administering at least two reduced OD doses of 300 mg mifepristone per day. 
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Appl. No. 15/627,359 
Arndt. dated July 18, 2018 
Response to Office Action of June 12, 2018 

REMARKS/ARGUMENTS 

PATENT 

Upon entry of the present amendment, claims 1-30 will be pending in this application. 

Claims 1-6, 10-15 and 19-24 have been amended, No claims have been canceled, or newly 

added. No new matter is added. The claims have been amended to conform to conventional 

Markush claim language and to limit the claim scope from GRAs to mifepristone. 

Based on the following remarks, Applicant respectfully requests reconsideration and 

allowance of the pending claims. 

The currently pending claims of the subject application reflect the important discovery 

that mifepristone can be combined with strong CYP3A inhibitors and safely dosed at levels that 

are within recognized therapeutically effective dose ranges. This discover was contrary to the 

teachings of the prior art, which included an FDA warning not to exceed 300 mg per day of 

mifepristone when combined with CYP3A inhibitors. The FDA warning recommended a dose 

of mifepristone having no therapeutic benefit to 87% of the patients with Cushing's syndrome in 

the absence of CYP3A inhibitors and of unknown benefit to those patients when combined with 

CYP3A inhibitors. 

DOUBLE PATENTING 

The Examiner is reminded the Examiner Barbara Badio is currently examining a related 

application, USSN 15/627,368 ['368] application. A provisional Terminal Disclaimer was filed 

in the '368 application. The Examiner may wish to consider the necessity of a second Terminal 

Disclaimer for non-statutory double patenting in view of co-pending application No. 15/627,368. 

35 usc §103 

The pending claims have been rejected as obvious over the 2012 FDA approved Package 

Insert for Korlym® (mifepristone) in view of a published US patent application, Ulmann 

2010/0261693. According to the Examiner, the Korlym® Package Insert teaches the need to 
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titrate the mifepristone dosage to provide optimal benefit to patients and Ulmann teaches the 

combination of mifepristone and ketoconazole. The Examiner wrote on page 8 of the final 

Office Action: 

Applicant argues that the insert teaches that the dose of 
mifepristone should be limited to 300 mg per day when in 
combination with a strong CYP3A inhibitor such as ketoconazole. 
This is not persuasive because, while it is suggested that 300 mg 
mifepristone is preferable while the patient is taking a strong 
CYP3A inhibitor, the insert further teaches that the 
concentration of mifepristone should be adjusted as tolerated by 
the patient. One of ordinary skill in the art would have 
understood that while lowering it to 300 mg is suggested when 
combined with ketoconazole, the artisan would have recognized 
that the dose should be adjusted as tolerated while considering 
the benefits and costs for using the combination of drugs for 
treatment. The insert teaches that adjusting the amount of 
mifepristone encompasses titrating upwardly by 300 mg. See 2.1 
Adult Dosage at p. 3. 

As the Examiner knows, once a prima facie case of obviousness is presented, the burden 

shifts to the patent applicant to rebut the rejection by showing that the prima facie case of 

obviousness is legally insufficient or by a showing of surprising results. Applicant will do both. 

Applicant will first present prior art that expressly teaches away from the claimed doses by at 

least two-fold and that the interpretation of the FDA 2012 Package Insert as a mere suggestion is 

an improper reading of the prior art. The prior art references collectively present a classic story 

of teaching away that legally rebuts any prima facie case of obviousness based on drug 

optimization law. Applicant will further explain that the prior art suggestion of 300 mg/day was 

a dose unlikely to provide any therapeutic benefit to the great majority of patients, which means 

the pending claim provides a dose that is a difference in kind rather than of a degree. Finally, 

applicant presents three declarations by experts who attest to the unpredictable nature and 

surprising advantages of the claimed invention. 

1. TEACHING AWAY 

A prima facie case of obviousness can be effectively rebutted by prior art that teaches 

away from the claimed invention. Providing evidence of an express teaching away is one of the 

most persuasive arguments with which to rebut a rejection based on aprimafacie case of 
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obviousness. See MPEP §2145 Consideration of Applicant's Rebuttal Arguments [R-08.2012] 

where the MPEP states: 

1. The Nature of the Teaching Is Highly Relevant 

A prior art reference that "teaches away" from the claimed invention is a significant 
factor to be considered in determining obviousness; (Emphasis added) 

3. Proceeding Contrary to Accepted Wisdom Is Evidence of Nonobviousness 

The totality of the prior art must be considered, and proceeding contrary to accepted 
wisdom in the art is evidence of nonobviousness. In re Hedges, 783 F.2d 1038, 228 
USPQ 685 (Fed. Cir. 1986) (Emphasis added) 

The relevant decisional law upon which the MPEP is based is also clear. When rejecting 

claims as obvious, the patent examiner cannot ignore references that teach away and must 

consider all arguments timely submitted. See In re Lunsford, 148 USPQ 721 CCPA (1965) 

where the court wrote: 

The provisions of section 103 must be followed realistically to 
develop the factual background against which the section 103 
determination must be made. All of the facts must be considered 
and it is not realistic within the framework of section 103 to 
pick and choose from any one reference only so much of it as will 
support a given position, to the exclusion of other parts 
necessary to the full appreciation of what such reference fairly 
suggests to one of ordinary skill in the art. (Emphasis added) 

This is made even more clear inAkzo v EI duPONT, 1 USPQ 2d 1241 (Fed. Cir. 1987) where the 

court stated: 

As the ALJ recognized, prior art references before the tribunal 
must be read as a whole and consideration must be given where the 
references diverge and teach away from the claimed invention. 

In the instant case, there are two prior art documents that expressly teach away from the 

doses of the subject claims. First the FDA mandated in 2012 that the Korlym® Package Insert 

expressly warn physicians to limit mifepristone dosing to 300 mg/day when combined with a 

CYP3A inhibitor. See Exhibit 3 of the three expert Declarations which reads as follows: 
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----------------------DRUG INTERACTIONS--------------------
• Dnt!!s metabolized bv CYP3A:. Administer dnH:!S that are 

~ " . ~ 

metabolized by CYP3A at the l<:nvest dose "-Vhen used '.vith 
Korlym (7.1\. 
• CYP3A inhibitors: Caution should be used '>:vhen Kodym is 
11sed \Vith strong CYP3A inhibitors. Limit mifepristone dc1se to 
300 n1g per day when used 'vith strong CYP3A inhibitors (5.6. 
7.2\. 

In an academic review article by Morgan and Laufgraben, 2013, Pharmacotherapy, Vol. 

33(3):319-29 (Attachment A), the authors wrote: 

Because ketoconazole is readily available and has a mechanism of 
action distinct from that of mifepristone, the combination of 
mifepristone with ketoconazole is a logical choice and may have 
added benefit for the treatment of Cushing's syndrome. However, 
because ketoconazole is a CYP3A inhibitor, it can increase 
mifepristone concentrations and the dose of mifepristone should 
not exceed 300 mg/day if used in combination with ketoconazole. 
(Emphasis added) 

PATENT 

Even Ulmann wrote in 2008 that less mifepristone was preferred when combined with a CYP3A 

inhibitor. At page 9, Ulmann wrote: 

Preferably the glucocorticoid receptor antagonist is mifepristone 
and the inhibitor of cortisol synthesis is mitotane, metyrapone, 
aminoglutethimide, fluconazole or ketoconazole. 

Preferably the daily dosage is less than about 40mg/kg/day, 
preferably less than about 20 mg/kg/day. 

The total daily amount of the glucocorticoid receptor antagonist 
administered may be advantageously inferior or equal to 800 mg, 
preferably inferior or equal to 600 mg, still preferably inferior 
or equal to 400 mg, still more preferably inferior or equal to 
300 mg. (Emphasis added) 

When viewed as a whole and interpreted by one of ordinary skill in the art, the only fair reading 

of these three references is that a maximum dose of 300 mg per day or less mifepristone when 

combined with a CYP3A inhibitor is taught and using more than this amount of mifepristone 

is expressly taught away. 
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EACH PRIOR ART REFERENCE IS TO BE GIVEN DUE WEIGHT AND 
CONSIDERATION 

PATENT 

The Examiner is legally required to give due and fair consideration to the quality of the 

three references. A newspaper article should not be given the same weight as a peer reviewed 

journal article. See In re Lundsford above: 

All of the facts must be considered and it is not realistic 
within the framework of section 103 to pick and choose from any 
one reference only so much of it as will support a given 
position, to the exclusion of other parts necessary to the full 
appreciation of what such reference fairly suggests to one of 
ordinary skill in the art. (Emphasis added) 

In the instant situation, applicant has presented two references for consideration by the 

Examiner. One is the FDA approved label dated 2012 that forms the basis for prima facie case 

of obviousness. The other is an article written in a peer reviewed journal dated 2013. Applicant 

notes that, as attested to in the Declarations submitted with this Response, those of skill in the art 

attach great weight to the recommendations and warnings in an FDA label. Peer-reviewed 

articles in respected publications, such as the one cited above, also receive serious consideration 

by skilled physicians. The Examiner is of the view that the express statements in the FDA 

approved label are mere suggestions to physicians. The Examiner wrote at pages 6 - 8 of the 

final Office Action: 

One of ordinary skill in the art would have found it obvious to 
treat hyperglycemia secondary to hypercortisolism in adult patients with 
endogenous Cushing's syndrome with a composition containing mifepristone 
and ketoconazole. The artisan would have understood that both 
mifepristone and ketoconazole are taught to be used for treating Cushing' 
s diseases and may be combined for that purpose (Ulmann) . When combined, 
the artisan would have further recognized that a "reduction of 
mifepristone may be required". Thus, if the Cushing' s patient is treated 
with 1200 mg or 900 mg as disclosed by the package insert and it is found 
to be beneficial to combine with ketoconazole, then the artisan would 
have understood that the concentration of mifepristone may be adjusted by 
300 mg increments and as tolerated (see package insert). 

While the prior art does not specifically lower mifepristone 
dosage to 300 mg and titrating it up to 600 mg, one of ordinary skill in 
the art would have understood that while lowering it to 300 mg is the 
more preferred dose of mifepristone when combine with ketoconazole, the 
artisan would have recognized that the dose should be adjusted as 
tolerated while considering the benefits and costs for using the 
combination of drugs for treatment. 

As outlined above, the package insert teaches that the adjustment 
of dose of mifepristone based on clinical tolerance and clinical 
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response. Thus, one of ordinary skill in the art would have understood 
that while lowering it to 300 mg is the more preferred dose of 
mifepristone when combine with ketoconazole, the artisan would have 
recognized that the dose should be adjusted as tolerated while 
considering the benefits and costs for using the combination of drugs for 
treatment. 

In the above text, the Examiner has conflated the general instructions of titration with 

express statements in the "Warnings and Precautions" section of the label. More specifically, the 

Package Insert states not to exceed 300 mg/day when mifepristone is combined with a CYP3A 

inhibitor. The purpose of the "Warnings and Precautions" section of the label is to provide 

important, safety-related exceptions and limitations to those general instructions. 

As explained by experienced clinicians, Drs. Moraitis and Yau in their supplemental Rule 

132 Declarations both dated July 16, 2018, FDA labels are recommendations for good medical 

practice based on the best available evidence. Although it is not illegal for physicians to deviate 

from the instructions in a medications label, by doing so they expose their patients to medical 

risk and themselves to significant legal liability. In practice, physicians often prescribe 

medications for unapproved uses; but, they do so at doses that are widely understood to be safe 

and effective. According to the declarants, physicians do not use drugs in contravention of the 

express warnings in a medication's FDA-mandated label. Korlym's label expressly instructs the 

physician to titrate dosing to optimize patient benefit except when mifepristone is combined 

with a CYP3A inhibitor ("Limit mifepristone dose to 300 mg per day when used with 

strong CYP3A inhibitors"). To interpret the label as general instructions to titrate mifepristone 

dosing under any conditions is to ignore its plain meaning. 

In view of the above remarks including the additional prior art ofMorgan expressly 

teaching dosing of mifepristone at 300 mg/day when combined with a CYP3A inhibitor, 

applicant respectfully submits that the prima facie case of obviousness rejecting the pending 

claims has been fully rebutted. Neither the label nor Ulmann motivate the person of skill to 

expect a mifepristone dose of greater than 300 mg/day to be anything other than a toxic dose. 

Finally, the fact that Kaeser (2009) teaches that ketoconazole did not cause a dramatic increase in 

saquinavir, a drug unrelated, to mifepristone does not lend strength to the Examiner's position 

regarding how a physician would interpret the Korlym® Package Insert. 
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2. A DIFFERENCE IN KIND 

PATENT 

It is well settled law that when patent application claims present an invention of 

optimization that evidence of a difference in kind is a powerful argument in favor of non

obviousness. As stated in the MPEP at Section 2144.05 Obviousness of Similar and Overlapping 

Ranges, Amounts, and Proportions [R-08.2017] 

Applicants can rebut a prima facie case of obviousness by showing the criticality of the 
range. "The law is replete with cases in which the difference between the claimed 
invention and the prior art is some range or other variable within the claims .... In such a 
situation, the applicant must show that the particular range is critical, generally by 
showing that the claimed range achieves unexpected results relative to the prior art 
range." In reWoodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). See also 
Minerals Separation, Ltd. v. Hyde, 242 U.S. 261,271 (1916) ... In re Lilienfeld, 67 F.2d 
920, 924 (CCPA 1933) ("It is well established that, while a change in the proportions 
of a combination shown to be old, such as is here involved, may be inventive, such 
changes must be critical as compared with the proportions used in the prior 
processes, producing a difference in kind rather than degree."). [emphasis added] 

In the instant facts, the FDA stated that the daily dose of mifepristone should not exceed 

300 mg/day when combined with a CYP3A inhibitor. According to the seminal clinical study, 

the 300 mg/day dose is essentially non-therapeutic to the vast majority of the patients with 

Cushing's syndrome. The details ofthis clinical study were reported in Fleseriu (2012) which is 

Exhibit 7 of the three expert declarations. As explained in more detail below and in the 

declarations, only 13.3 % of the patients in the study responded to this low dose. The authors of 

Fleseriu wrote on page 2042, column 1: 

The most common doses among responders at wk 24/ET were 600 
mg (40%) and 1200 mg (40%), followed by 300 mg (13.3%) and 
9 0 0 mg ( 6 . 7%) . 

As explained below, optimal dosing of mifepristone is complicated by a steroid binding protein 

that is present in varying quantities in patients. The protein is a-1-acid glycoprotein (AAG, also 

known as orosomucoid). Preferential binding by AAG removes much of the free mifepristone in 

plasma before it can bind to GR and produce therapeutic benefit. 

As Fleseriu described, for more than 85% of the patients with Cushing's syndrome, a 

daily dose of greater than 300 mgs of mifepristone is needed for therapeutic benefit. However, 

the FDA set a maximum dose of 300 mg/day when mifepristone is combined with a CYP3A 

inhibitor and they also required a second study in healthy people to ensure that the blood levels 
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ofmifepristone would not rise to toxic levels even at 300 mg/day. The results of this second 

clinical study are the basis for the subject application. 

Fortuitously and surprisingly, the combination of mifepristone at 300 mg/day and a 

CYP3A inhibitor (ketoconazole) did not result in toxic levels ofmifepristone; instead, there was 

just a 28- 38% increase in mifepristone (see, e.g., Table 3 of the present application). The FDA 

was expecting a significant increase and expected those patients taking the combination therapy 

to have much higher blood levels of mifepristone when administered with a strong CYP3A 

inhibitor such as ketoconazole. 

The clinical results presented in the subject application convinced the FDA to authorize 

an amendment to the label permitting the maximum dose of mifepristone to be 600 mg/day with 

strong CYP3A inhibitors such as ketoconazole. At a 600 mg/day mifepristone dose with 

ketoconazole, the mifepristone level is well within the therapeutic range for mifepristone, and 

not in the toxic range. See Exhibit 8 of the Experts' Declarations. 

Based on this information, applicant submits that the prior art dose and the claimed dose 

represent a difference in kind rather than degree. A 300 mg/day dose of mifepristone, even co

administered with a CYP3A inhibitor, would be too low to benefit the vast majority of Cushing's 

patients. By contrast, a 600 mg/day dose, when given with a strong CYP3A inhibitor, would 

benefit most patients. Applicant respectfully submits that the difference between a non

therapeutic dose and a therapeutic dose of mifepristone is an irreproachable example of a 

difference in kind and that the prima facie case of obviousness has been fully rebutted. 

3. SURPRISING ADVANTAGES 

(i) The Law. 

Although applicant respectfully submits that the totality of the prior art discussed above 

is legally sufficient to rebut the prima facie case of obviousness, applicant presents three Rule 

132 declarations from experts to evidence the surprising advantages of the pending claims. The 

Federal Circuit wrote in In re Soni, 34 U.S.P.Q.2D 1684 (Fed Cir. 1995): 

One way for a patent applicant to rebut a prima facie case 
of obviousness is to make a showing of "unexpected results," 
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i.e., to show that the claimed invention exhibits some superior 
property or advantage that a person of ordinary skill in the 
relevant art would have found surprising or unexpected. The basic 
principle behind this rule is straightforward -- that which would 
have been surprising to a person of ordinary skill in a 
particular art would not have been obvious. The principle applies 
most often to the less predictable fields, such as chemistry, 
where minor changes in a product or process may yield 
substantially different results. 

Soni also provides us with the practical rules for proving surprising advantages: 

Consistent with the rule that all evidence of 
nonobviousness must be considered when assessing patentability, 
the PTO must consider comparative data in the specification in 
determining whether the claimed invention provides unexpected 
results. However, "it is well settled that unexpected results 
must be established by factual evidence. Mere argument or 
conclusory statements in the specification does not suffice." 
("Mere lawyer's arguments and conclusory statements in the 
specification, unsupported[**12] by objective evidence, are 
insufficient to establish unexpected results."); ("Mere 
conclusory statements in the specification . . . are entitled to 
little weight when the Patent Office questions the efficacy of 
those statements.") . 

PATENT 

Having provided the legal framework for consideration of surprising results to traverse a 

prima facie case of obviousness, we now turn to the declaratory evidence presented by Drs. 

Andreas Moraitis, Hanford K.S. Yau and Paul Pearson. Drs. Moraitis and Yau are 

endocrinologists familiar with treating patients with Cushing's syndrome. Dr. Pearson is a Ph.D. 

with expertise in the pharmacology of mifepristone. 

In summary, the declarants explain that doctors treating patients with Cushing's 

syndrome and following good medical practice will also have reason to treat their patients with 

drugs that are strong CYP3A inhibiters. For reasons explained in detail below and in the 

declarations, persons of skill in the art were informed by the prior art to expect that the 

combination of mifepristone at ordinarily effective doses with CYP3A inhibitors would have 

increased blood levels ofmifepristone to toxic levels. In response to the expectation of toxicity, 

the prior art expressly taught a reduction in dose of mifepristone to 300 mg per day or less. As 

further explained in the declarations and below, doses of mifepristone at or below 300 mg per 

day, even in the presence of a strong CYP3 A inhibitor, present serious questions of therapeutic 
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efficacy due to the presence of orosomucoid, a glycoprotein in blood that is capable of strongly 

binding mifepristone and rendering it unavailable to bind to its therapeutic target, GR. 

In view of the accepted beliefs of those of skill in the art prior to the results disclosed in 

the present application, clinical studies would have to be conducted to determine if patients 

taking a combination of mifepristone and a CYP3A inhibitor such as ketoconazole would see any 

therapeutic benefit from the required low (300 mg/day) dose ofmifepristone. Surprisingly and 

advantageously, the combination ofketoconazole and mifepristone did not lead to a multi-fold 

increase in blood concentration of mifepristone. This unexpected discovery persuaded the FDA 

in 2017 to amend its initial restrictions on mifepristone and approve the use of mifepristone at up 

to 600 mg/day when combined with CYP3A inhibitors. (See Exhibit 7 of the three expert 

declarations). 

(ii) Why Cushing's patients need combination therapy. 

The three declarants present a consistent explanation of the medical rationale behind the 

motivation or desire to treat a significant percentage of Cushing's patients with mifepristone and 

a CYP3A inhibiter. Patients with Cushing's syndrome patients are immune suppressed. They 

suffer from infections, depression and other medical conditions. They can and do benefit from 

the co-administration ofmifepristone with other drugs, some ofwhich are strong CYP3A 

inhibitors. In~ 6 of the three declarations, the experts explain that physicians would have 

avoided the use ofCYP3A inhibiting drugs with Cushing's patients because the recommended 

maximum dose ofmifepristone of300 mg/day was less than half the average effective dose of 

about 800 mg/day for patients taking mifepristone. 

(iii) Combining CYP3A inhibitors and mifepristone was contraindicated by the FDA. 

As explained in the declarations, the combination of mifepristone with CYP3A inhibitors 

(exemplified by ketoconazole) gave rise to a serious concern about over-dosing with 

mifepristone. Mifepristone is known to be metabolized by the cytochrome P450 enzyme, 

CYP3A. Ketoconazole is known to be a powerful and selective inhibitor of CYP3A. When 

inhibitors of the CYP3A enzyme are combined with drugs selectively metabolized by that 

enzyme, toxic levels of the drugs can quickly develop. The phenomenon is unpredictable, 

because some drugs are selectively metabolized by CYP3A and others are metabolized by 
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multiple members of the P450 CYP family. If selectively metabolized by CYP3A, drug levels 

can increase to between 7 and 20 times the levels in the absence of the CYP3A inhibitor. The 

declarants call this phenomenon- when drug levels spike dramatically -the Greenblatt effect 

after one of the investigators who has studied this effect with different drugs. Mifepristone 

toxicity in the presence of ketoconazole was a serious concern to the FDA 

The FDA anticipated the desire of doctors to combine CYP3A inhibitors and 

mifepristone for their Cushing's patients. In the absence of sufficient clinical data, and with the 

understanding that the Greenblatt effect may result in toxic levels of mifepristone, the FDA 

required that the 2012 Package Insert place an upper limit on miferpristone of 300 mg/day when 

combined with a CYP3A inhibitor such as ketoconazole (See Dr. Moriatis's Declaration at~ 6 

and Exhibit 3, Korlym 2012label). In addition, the FDA further required Corcept to test for the 

Greenblatt effect in healthy adults. The FDA stated that "only a clinical trial (rather than a 

nonclinical or observational study) will be sufficient to characterize the effect of co

administration of strong CYP3A inhibitors on increasing mifepristone drug levels and to assess 

the potential for the known serious risks of severe hypokalemia and adrenal insufficiency". See 

Dr. Moraitis's Declaration at ~6 and Exhibit 3, FDA Approval Letter for NDA 202107 (signed 

February 17, 2012). In this letter, the FDA mandated that Corcept study mifepristone levels in a 

supplemental clinical trial with persons exposed to strong CYP3A inhibitors. 

(iv) Surprising Advantages 

The results of the FDA mandated supplemental clinical study are presented in the subject 

patent application. Its results unexpectedly showed that the combination of mifepristone and 

ketoconazole (acting in this study, per FDA standard procedure, as a stand-in for all strong 

CYP3A inhibitors) did not result in dangerously high increases in mifepristone levels. In fact, 

levels of mifepristone increased by only between 28 and 3 8%. 

As explained by the three declarants, the failure to observe the Greenblatt effect during 

the seminal clinical study was surprising, unpredictable and very advantageous to patients with 

Cushing's syndrome. In section 7(a) of each declaration, the experts present objective evidence 

that the Greenblatt effect is not a predictable phenomenon even as to steroidal drugs like 

mifepristone. Among the multiple examples of this unpredictability presented by the declarants, 
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there is an example with the steroidal drug eplerenone. Unlike mifepristone, eplerenone is one 

of the steroid-like drugs that exhibit the Greenblatt effect with a five-fold increase. Another 

steroidal drug, methylprednisolone, demonstrated a 134% increase when combined with 

ketoconazole (see pages 9-10 of the three Rule 132 declarations). As explained by the 

declarants, the impact of ketoconazole on the AUC and Cmax of specific drugs varies widely and 

unpredictably- even among drugs of the same class. Accordingly, the impact ofCYP3A 

inhibitors on drug metabolism must be determined empirically on a drug-by-drug basis. 

It should be noted that the Kaeser (2009) paper is not particularly relevant to the prima 

facie case of obviousness because Kaeser is an example of the unpredictability of the Greenblatt 

effect. The Examiner argues that Kaeser is an example of ketoconazole having little impact on 

blood levels of a drug and therefore would lead one of skill to conclude that a similar effect is 

expected when ketoconazole is co-administered to patients taking mifepristone. As remarked 

upon by the three experts in Section 7(a), Kaeser is indeed an example of when ketoconazole had 

little impact on blood levels of a different drug but this is far from representative of all drugs. 

The title of the Kaeser paper is "Drug-Drug Interaction Study ofKetoconazole and Ritonavir

Boosted Saquinavir. The reason that blood levels of saquinavir were unchanged in the Kaeser 

paper was likely due to the fact that the CYP3A enzyme was already fully inhibited or "boosted" 

by ritonavir. The Kaeser abstract reads: 

Saquinavir, a potent human immunodeficiency virus protease 
inhibitor, is extensively metabolized by CYP3A4. Saquinavir is 
coadministered with ritonavir, a strong CYP3A4 inhibitor, to 
boost its exposure. Ketoconazole is a potent CYP3A inhibitor. 

Had the Greenblatt effect been observed in the study described in the subject application, 

the FDA-permitted dosing of mifepristone would have had to be reduced significantly below 

even the previously FDA-specified maximum dose of300 mg, to perhaps 100 mg/day. As is 

explained below, at doses of 300 mg/day and less, there are serious questions of mifepristone' s 

clinical efficacy. 

In section 7(b) of the three Rule 132 Declarations, the doctors explain the great clinical 

value of the claimed invention. The discovery that the Greenblatt effect does not occur when 

mifepristone is combined with a CYP3A inhibitor allows patients with Cushing's syndrome to be 
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treated with mifepristone at proven therapeutic levels even when mifepristone is combined with 

CYP3A inhibitors. Had the Greenblatt effect been observed, the FDA would have required 

correspondingly low doses of mifepristone when administered with a CYP3A inhibitor. These 

low doses give rise to serious questions about therapeutic efficacy because effective dosing of 

mifepristone is not simply a linear adjustment of amount in response to increases in AUC and 

Cmax values related to anticipated CYP3A inhibition. 

According to the declarants, effective dosing of mifepristone requires achieving sufficient 

"free" (as opposed to "bound") amounts of mifepristone in the patient's blood. Mifepristone is 

very potently bound by a-1-acid glycoprotein (AAG, also known as orosomucoid). Preferential 

binding by AAG removes much of the free mifepristone in plasma before it can bind to GR and 

produce therapeutic benefit. The binding of mifepristone to AAG requires doctors to carefully 

titrate up the amount of mifepristone administered to each patient until the optimum dose is 

achieved. At higher doses of mifepristone, the binding capacity of AAG becomes saturated and 

free mifepristone is available to bind to its target, GR. At lower mifepristone doses, the quantity 

of AAG in a patient's blood becomes a determinative factor of mifepristone' s therapeutic 

efficacy. Because the amount of AAG varies widely in patients, the therapeutic benefit of low 

mifepristone doses is difficult to predict. 

The three declarants further state that the arithmetic average dose of mifepristone needed 

to effectively control Cushing's syndrome is just over 800 mg/day. The results ofthe seminal 

clinical study that led to the approval of mifepristone for the treatment of Cushing's syndrome 

were published by Fleseriu et al. (2012). Fleseriu is Exhibit 7 of the three Rule 132 declarations. 

As taught by Fleseriu, the number of responders at 300 mg/day was only 13.3%. The authors of 

Fleseriu wrote on page 2042, column 1: 

The most common doses among responders at wk 24/ET were 600 
mg (40%) and 1200 mg (40%), followed by 300 mg (13.3%) and 
9 0 0 mg ( 6 . 7%) . 

As explained by the declarants, these trial results show that the low doses of mifepristone 

recommended by the FDA in the presence of CYP3A inhibitors benefit very few patients 

(13.3%)- a result borne out by the broader patient population, where the average effective dose 

is more than 800 mg/day. The ineffectiveness of low mifepristone doses would be true even in 
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the presence of CYP3A inhibition, because AAG binding would render a low dose biologically 

unavailable in most patients. 

Had the Greenblatt effect applied, determining the safe and effective dose levels of 

therapies combining mifepristone and CYP3A inhibitors would have required Corcept, the 

assignee of the subject application, to study the combination in patients at dose levels of 

mifepristone extending significantly lower than 300 mg/day- a dose that had been shown to be 

ineffective for the great majority of patients. As stated by the declarants in section 7(b ), 

At a minimum, additional clinical studies would have 
had to be conducted to determine whether low doses of 
mifepristone in the presence of ketoconazole or other CYP3A 
inhibitor were clinically effective and safe. Because low 
levels of mifepristone of ~300 mg/day were known to be 
ineffective for the majority of patients with Cushing's 
syndrome, the therapeutic profile of mifepristone in 
patients would have had to be established for those 
patients in need of combination therapy. To do otherwise 
would have been medically unethical. Such studies would 
have cost tens of millions of dollars and delayed the 
availability of mifepristone for this patient group for 3-5 
years. 

Fortunately and surprisingly, the results presented in the subject application demonstrate 

that mifepristone is not subject to the Greenblatt effect. There is only about a 28 - 38% increase 

in blood levels of mifepristone in the presence of ketoconazole. This means that the claimed 

methods requiring a 33% reduction in the original mifepristone dose when administered in the 

presence of CYP3A inhibitors provide safe, effective, and nontoxic, levels of mifepristone. 

Surprisingly, the claimed methods provide mifepristone dose levels that are within the ranges 

approved by the FDA for patients not receiving a CYP3A inhibitor. 

The FDA has recognized the value to patients of the study and methods presented 

in the subject application. In 2017, the FDA allowed the 2012 label to be revised to recommend 

a dose of mifepristone that is double the originally permitted dose (See Dr. Moriatis' s 

Declaration -Exhibit 8). The revised label language reads as follows: 

~ t/~~e ~..~(Str<:Yt(~ t"":'i'T3 ... .-t Inhl1}l.'t"or~-: (\!1~'-0lllitaut us~ c.au in~l~~se 
rmieprHow~ phi;Hi<l kveh. U;,;;: (mly \Yh~n mx:e:>:>my aml. hmit 
n.lHeprbtom~ do~e to 6!)0 m.g (5.(~), 
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Corcept expects the FDA to recommend a further increase in the recommended dose ofKorylm® 

to 900 mg/day when combined with CYP3A inhibitors. 

3. CLAIMS RECITING DOSING OPTIMIZATION SET FORTH A PRIMA FACIE CASE OF 
OBVIOUSNESS THAT IS REBUTTABLE UNDER LAW. 

In view of the above remarks and the three Rule 132 declarations, applicant submits that 

the rejection of the pending claim over Ulmann has been fully traversed. The decisional case 

law sets forth optimization of drug dosing as establishing a prima facie case of obviousness. If 

the Examiner intends to maintain the rejection over the above remarks and declaratory evidence 

of Drs. Moraitis, Yau and Pearson without appropriate and objective rebuttal evidence, then the 

prima facie case of obviousness will have become effectively irrebuttable. As articulated by 

Judge Plager in his thoughtful concurrence in In re Oetiker, 24 USPQ 2d 1443 at 1447 (Fed. Cir. 

1992), a prima facie case of obviousness is by definition rebuttable: 

Specifically, when obviousness is at issue, the examiner has the burden of 
persuasion and therefore the initial burden of production. Satisfying the initial burden of 
production and thus initially the burden of persuasion, constitutes the so-called prima 
facie showing. Once that burden is met, the applicant has the burden of production to 
demonstrate that the examiner's preliminary determination is incorrect. ... If, as a matter 
of law, the issue is in equipoise, the applicant is entitled to the patent. 

In response to the prima facie case of obviousness presented by the Examiner, the applicant has, 

supported by the Declarations of Drs. Moraitis, Yau, and Pearson, presented superior prior art 

expressly teaching away from the invention and explained that the prior art-suggested dose 

limitations and the claimed doses and methods differ in kind and not degree. Together, these 

fully rebut the prima facie case of obviousness. When considered in combination with the three 

expert declarations providing objective evidence of the claimed invention's surprising 

advantages, applicant submits that he has fully overcome the prima facie case of obviousness 

presented by the Ulmann reference and the 2012 Korlym label in view of Kaeser. 

CONCLUSION 

In conclusion, applicant has presented prior art that expressly teaches that the highest 

recommended dose of mifepristone in the presence of a CYP3A inhibitor is 300 mg/day or less. 

Applicant is claiming adjusted mifepristone doses of 600 mg per day and submits that the 

rejected claims are non-obvious because they run counter to the recommended suggestions 
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taught by the prior art. The prior art references present a classic story of teaching away and by 

themselves are legally sufficient to rebut the prima facie case of obviousness based on decisional 

law concerning optimization-type inventions. In addition, applicant has explained that the 

claimed dose of 600 mg/ day represents a difference in kind rather than optimization by degree. 

Finally, applicant has presented three declarations by experts who attest with scientifically 

objective reasons to the surprising advantages of the claimed invention. 

In view of the foregoing, Applicant believes all claims now pending in this application 

are in condition for allowance. The issuance of a formal Notice of Allowance at an early date is 

respectfully requested. 

Except for the issue fees payable under 3 7 C.F .R. § 1.18, the Director is authorized to 

charge any additional fees during pendency of this application, including any required extension 

of time fees, or credit any overpayment to Deposit Account Number 20-1430. This paragraph is 

intended to be a constructive petition for extension of time in accordance with 37 C.F.R. § 

1.136(a)(3). 

If the Examiner believes a telephone conference would expedite prosecution of this 

application, please contact the undersigned at (415) 576-0200 or 

KW eber@Kil patrickTownsend. com. 

Respectfully submitted, 

/Kenneth A Weber/ 
Kenneth A Weber 
Registration No. 31,677 

KILPATRICK TOWNSEND & STOCKTON LLP 

Supplemental Rule 132 Declaration 

KILPATRICK TOWNSEND 70978419 l 
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KILPATRICK TOWNSEND & STOCKTON LL!' 
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PATENT 
Attorney Docket No.: 085178-1053029-0ll4200S 

Client Ref No.: 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Joseph K. Belanoff 

Application No.: 15/627,368 

Filed: June 19, 2017 

For: CONCOMITANT ADMINISTRATION 

OF GLUCOCORTICOID RECEPTOR 

MODULATORS AND CYP3A OR 

STEROIDOGENESIS INHIBITORS 

CustomerNo.: 144579 

Commissioner for Patents 
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Alexandria, VA 22313-1450 

Commissioner: 

Confinnation No.: 3411 

Examiner: Barbara P. Badio 

Technology Center/Art Unit: 1628 

RULE 132 DECLARATION BY DR. 
ANDREAS MORAITIS 

I, Dr. Andreas Moraitis, being duly warned that willful false statements and the 

like are punishable by fine or imprisonment or both, under 18 U.S.C. § I 001, and may jeopardize 

the validity of the patent application or any patent issuing thereon, state and declare as follows: 

1. All statements herein made of my own knowledge are true and statements made on 

information or belief are believed to be true. The Exhibits ( 1-8) attached hereto are incorporated 

herein by reference. 

2. I received a medical doctorate from the National and Kapodistrian University of 

Athens, Greece, in 2002, and received fellowship training in adult and reproductive 

endocrinology at the U.S. National Institutes of Health (20 1 0-20 12). ! am a board certified in 
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internal medicine by the American Board oflnternal Medicine and am board certified in 

endocrinology by the American Board of Endocrinology and Metabolism. I held the academic 

appointment of Assistant Professor, Endocrine Oncology, at the University of Michigan Medical 

School (2012-2014). I am presently employed Corcept Therapeutics, Inc. where I am Director of 

Clinical Development. I have treated Cushing's syndrome patients and I am familiar with 

modem medical treatments for patients with Cushing~s syndrome. My curriculum vitae is 

attached as Exhibit 1. 

3. I have read the subject application USSN 15/627,368, the outstanding non-final Office 

Action dated March 16, 2018 and the prior art reference cited by the Examiner (WO 

2009/050136 (Ulmann). I understand that the Examiner believes the pending claims to be 

obvious over Ulmann. 

The purpose of this declaration is to provide objective evidence of surprising advantages 

sufficient to traverse the outstanding rejection. 

4. THE INVENTION 

The pending claims recite a dosing regimen for treating Cushing's syndrome with a 

combination ofmifepristone and a CYP3A inhibitor. The specifics ofthe claimed invention 

require that original amount of mifepristone in the absence of the CYP3A inhibitor be reduced 

by at least 25% to a dose that is greater than 800 mg/day when combined with the CYP3A 

inhibitor. This claim stands in contrast to the FDA original maximum dose of no greater than 

300 mg/day when combined with ketoconazole, which is a strong CYP3A inhibitor that is often 

used to treat patients with Cushing's syndrome. Pending claim 1 reads: 

1. A method of treating Cushing's syndrome in a patient who is taking 
a once daily (OD) dose of mifepristone comprising reducing the once
daily dose amount of said mifcpristone administered to said patient 
from an origi.nal OD rnifepristone dose amount to an adjusted OD 
mifepristone dose amount that is greater than 800 mg and is at least 
25% less than said ox·iginal OD mifepristone dose amount when the 
patient is receiving concomitant administration of a CYP3A inhibitor 
selected from kotoconazole, Jtraconazole, fluconazole, cimotidine, 
nefazodone, ritonavir, nelfinavir, indinavir, atazanavir, ampronavir, 
fosampx·enavi r 1 boceprevi r 1 clar i thromycin 1 coni vaptan, lopinavir, 
posaconazole, saquinavir, telaprevir 1 telithromycin, voriconazole, 
cobicistat, danoprevir, elvitegravir indinavir, paritaprevir 
ombitasvir dasabuvir and troleandomycin. 

2 
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The outstanding obviousness rejection is over Ulmann (WO 2009/0501136). Ulmann 

teaches the combination of glucocorticoid receptor antagonists (eg. mifepristone) and cortisol 

synthesis inhibitors (eg. ketoconazole) to treat patients with Cushing's syndrome. The Examiner 

finds the claimed invention to be prima facie obvious. 

As discussed below, based on my clinical training and experience, I find the claimed 

invention to be unexpected and to provide advantages to patients with Cushing's syndrome and 

doctors treating them. 

5. BACKGROUND 

Cushing's syndrome is defined by the overproduction of cortisol. It is a life-threatening 

disorder typically caused by a tumor. The tumor either produces cottisol or adrenocorticotropic 

h01mone (ACTH). ACTH causes the adrenal glands to produce cortisol. By binding to the 

glucocorticoid receptor (GR), cortisol performs many essential physiological functions. Cortisol 

also binds to the mineralocorticoid receptor (MR). Significant cortisol binding at MR occurs 

when cortisol levels are very high. 

The abnormally high levels of cortisol in patients with Cushing's syndrome result in 

excessive activity at the GR, which causes the symptoms of Cushing's syndrome. These 

symptoms include hyperglycemia, hypertension, persistent infections, hypokalemia, bone loss, 

hirsutism, psychosis, depression, hirsutism and other adverse effects. The median life 

expectancy of untreated patients with severe Cushing's syndrome is approximately five years. 

Treating patients with Cushing's syndrome presents complex clinical challenges. 

Surgery to remove the tumor that is secreting excess cmtisol or ACTH is the preferred treatment 

but is successful in only 50 percent of patients. In the remaining 50 percent of patients, 

physicians use drugs to reduce cortisol activity. 

Before the FDA's approval ofmifepristone to treat Cushing's syndrome in 2012, the 

standard of care was to administer cortisol synthesis inhibitors such as ketoconazole. An 

undesired side effect ofketoconazole is to strongly inhibit CYP3A. CYP3A is a family of 

enzymes responsible for the metabolism (i.e., breakdown and clearance) ofmifepristone. 

Modernly, physicians can use mifepristone (Korlym®) to treat patients with Cushing's 

syndrome. Mifepristone works by a different mechanism than ketoconazole. Rather than 

lowering cortisol levels, mifepristone reduces the level of cortisol activity by competing for 

3 



551

Rule 132 Declaration of Dr. Andreas Moraitis 
USSN 15/627,368 

cortisol at cortisol's primary binding site- GR. As the level of cortisol activity at the GR drops, 

the symptoms of patients with Cushing's syndrome improve. 

In animal models, cardiotoxicity and hepatoxicity were observed with high doses of 

mifepristone. Following oral intake in humans, mifepristone is extensively metabolized by 

demethylation and hydroxylation, the initial metabolic steps are catalyzed by the cytochrome 

P450 (CYP) enzyme CYP3A4. The three most proximal metabolites ofmifepristone, namely the 

monodemethylated, didemethylated and hydroxylated metabolites ofmifepristone, all retain 

considerable affinity toward glucocorticoid receptors. Mifepristone excretion is mainly fecal 

with less than 10% of the dose recovered in the urine . Based on the available evidence, the 

FDA did not approve mifepristone in doses higher than 1200 mg/day. 

As explained in detail below, patients with Cushing's syndrome are susceptible to fungal, 

viral, and bacterial infections. They often suffer from depression. Among the drugs used to treat 

these secondary medical conditions are those that selectively inhibit CYP3A. Until the subject 

invention was discovered, good medical practice did not recommend combining drugs that 

inhibit CYP3A with mifepristone. This was because of concern that co-administration would 

raise mifepristone to toxic levels. 

In addition to combining drugs to treat secondary medical disorders associated with 

Cushing's syndrome, there is motivation to combine ketoconazole with mifepristone to treat the 

primary condition of Cushing's syndrome overproduction of cortisol. By antagonizing the GR, 

mifepristone inhibits the normal feedback loop for cortisol and causes cortisol levels to increase 

further in many patients. As cortisol levels rise, cottisol binding at MR becomes more frequent 

and this can result in dangerously low potassium levels- a serious adverse event known as 

hypokalemia. Hypokalemia is a side effect experienced by approximately 40 percent of the 

patients taking mifepristone to treat Cushing's syndrome. 

Concemed that CYP3A inhibition would lead to dangerously high levels of mifepristone, 

the FDA limited the recommended dose of mifepristone for patients also receiving strong 

CYP3A inhibitors such as ketoconazole to 300 mg/day. This is in contrast to the FDA allowing 

mifepristone doses of up to 1200 mg/day in patients not receiving a strong CYP3A inhibitor. As 

explained below, doses of mifepristone at or below 300 mg/day give rise to serious questions of 

therapeutic effectiveness. In the clinical trials presented in the subject application, it was 

surprisingly determined that mifepristone can be safely combined with CYP3A inhibitors at 

4 
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doses recognized by the medical community as effective. This discovery has significant 

advantages to patients. 

6. COMBINING CYP3A INHIBITORS AND MIFEPRISTONE 

Patients with Cushing's syndrome patients are immune suppressed. They benefit from 

the co-administration of mifepristone and with drugs that are strong CYP3A inhibitors. For 

example, doctors may wish to administer antibiotics that are strong CYP3A inhibitors to treat 

bacterial infections. Examples include clarithromycin and telithromycin. Other strong CYP3A 

inhibitors such as ketoconazole and itraconazole are commonly prescribed to treat fungal, viral, 

and yeast infections. The CYP3A inhibitor, cimetidine is prescribed to treat heartburn and 

ulcers. Notably, the combination ofketoconazole, a drug that inhibits cortisol production and 

mifepristone, a drug that both blocks cortisol action at the GRand elevates cortisol levels can 

alleviate a patient's symptoms of Cushing's syndrome via two different mechanisms of action. 

Ketoconazole reduces levels of cortisol and mifepristone reduce the impact of cortisol on the 

GR. Normalizing cmtisol activity at the GR while preventing cortisol levels from spiking has 

the advantage of reducing the probability of adverse events stemming fi·om cortisol binding at 

MR, ie. hypokalemia. 

Despite the various motivations to combine drugs with mifepristone and prior to the 

surprising clinical findings that support the subject patent application, physicians would have 

been unlikely to treat Cushing's syndrome with combinations of drugs having CYP3A inhibition 

with mifepristone because they assumed (wrongly, as it turns out), that inhibition ofCYP3A 

would cause mifepristone levels to become dangerously high. 

The fears ofthe FDA and persons of skill were understandable. When an inhibitor of the 

CYP3A enzyme (such as ketoconazole) is combined with a drug selectively metabolized by that 

enzyme (such as mifepristone), toxic levels of the second drug can quickly develop. It is an 

unpredictable phenomenon because some drugs are metabolized by only CYP3A and others are 

metabolized by multiple members of the P450 CYP family. If selectively metabolized by 

CYP3A, drug levels can increase to between 7 and 20 times the levels that would be observed if 

in the absence of the CYP3A inhibitor. We can call this dramatic spike in drug levels, the 

Greenblatt effect, named after one of the investigators who has studied the phenomenon with 

different drugs (Exhibit 2, Greenblatt and Harmatz, 20 15). 

5 



553

Rule 132 Declaration of Dr. Andreas Moraitis 
USSN 15/627,368 

To ensure that the Greenblatt effect as it relates to combining CYP3A inhibitors and 

mifepristone did not endanger patients, the FDA instructed doctors to limit mifepristone to doses 

of no more than 300 mg/day when combined with ketoconazole or other strong CYP3A 

inhibitors (See Exhibit 3, 2012 Korlym FDA label). The FDA also required Corcept to test for 

the Greenblatt effect in healthy adults using a combination of mifepristone and ketoconazole. 

The FDA stated that "only a dinical trial (rather than a nonclinical or observational study) will 

be sufficient to characterize the effect of co-administration of strong CYP3A inhibitors on 

increasing mifepristone drug levels and to assess the potential for the known serious risks of 

severe hypokalemia and adrenal insufticiency." See Exhibit 4, 2012 FDA Approval Letter for 

NDA 202107 (signed February 17, 2012). 

7. SURPRISING ADVANTAGES 

Surprisingly, the FDA-mandated clinical study showed that the combination of 

mifepristone and ketoconazole did not result in dangerously high levels of mifepristone. The 

Greenblatt effect was not observed. Mifepristone levels increased by only about 25%. The 

clinical data is presented in the subject patent application. 

The failure to observe the Greenblatt effect was surprising, unpredictable and very 

advantageous to the Cushing's patient population. These results allowed Corcept to devise a 

method for administering the drugs in combination- with the clinical benefits described above

without risking the toxicity associated with excessive mifepristone levels. 

Had the Greenblatt effect occurred (increasing mifepristone levels between 7 and 20 

times), physicians could only have prescribed the drugs together by greatly reducing the dose of 

mifepdstone to about 100 mg/day or less- to well below even the FDA's pennitted maximum of 

300 mg. At such low mifepristone doses, it is extremely unlikely that patients would have 

experienced any benefit. 

7(a). The Greenblatt effect is unpredictable 

The impact ofketoconazole on the AUC and Cmax of a co-administered drug varies with 

the drug being studied. It ranges fi·om inconsequential changes to increases that are so toxic that 

the FDA does not recommend combining the drugs under any conditions. 

6 
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The label for Nizarol (ketoconazole) includes a table of drugs that are known to have 

toxicity issues when combined with ketoconazole. See Exhibit 5. 

Table 1: Selected Orugs That Have Been Shown To or Are Predicted To Have Their Plasma Concentrations Altered By NIZORAL®' 

In the text below, there is objective evidence of the unpredictability of the Greenblatt effect. 

Midazolam, an anti-anxiolytic bcnzodiazcpinc demonstrated an 11.5 fold incrclJSC. (Sec Exhibits 2 and 4) 

Co-administration ofNIZORALQ}) Tablets with alprazolam, midazolam, or triazolam has 
resulted in elevated plasma concentrations of these drugs. 'fhis may potentiate and 
prolong hypnotic and sedative effects, especially with repeated or chronic administration 
of these agents. Concomitant administration ofNIZORAL® Tablets with alprazolam, 
oral midazolam, and oral triazolam is contraindicated. (See CONTRAJNDICATIONS 
and WARNINGS sections.) Special precaution and patient monitoring arc required with 
concomitant parenteral midazolam, because the sedative effect may be prolonged. 

Exhibit 2, Greenblatt and Harmatz (2015) reported that co-administration with ketoconazole 
increased midazolam plasma levels by over 11 fold. See Figure I on page 344: 
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The label for Nizarol (ketoconazole) includes a table of drugs that are known to have

toxicity issues when combined with ketoconazole. See Exhibit 5.
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In the text below, there is objective evidence of the unpredictability of the Greenblatt effect.

Midazolam, an anti~anxiolytic benzodiazepine demonstrated an 11.5 fold increase. (See Exhibits 2 and 4)

Co-administration oleZORAlKR) Tablets with alpraxolam, midazolam, or triazolam has

resulted in elevated plasma concentrations ot'thcsc drugs. This may potentiate and

prolong hypnotic and sedative effects, especially with repeated or chronic administration

Ol'it’hese agents. Concomitant administration ol“NlZOR/\l.® Tablets with alprazolam,
oral midazolam, and oral triazolam is contraindicated. (Sec CON'I‘RAlNDlCATlONS

and WARNINGS sections.) Special precaution and patient monitoring are required with

concomitant parenteral midazolam, because the sedative efl’eet may be prolonged.

Exhibit 2, Greenblatt and Harmatz (2015) reported that co—administration with ketoconazole

increased midazolam plasma levels by over ll fold. See Figure 1 on page 344:
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Other drugs exhibiting the Greenblatt effect are: 

Nisoldipinc, a calcium ion blocker with a 24 fold increase (See Exhibit 5) 

Pre-treatment with and concomitant administration of ketoconazole resulted in a 
24-fold and 11-fold increase in mean AUC and Cmax of nisoldipine, respectively, 
compared with treatment with nisoldipine 5 mg alone. Concomitant 
administration of ketoconazole with nisoldipine is contraindicated. 

Cisapridc, a serotonin 5-HT4 receptor agonist had an 8 fold increase (Sec Exhibit 5): 

Oral ketoconazole potently inhibits the metabolism of cisapride resulting in a 
mean eight-fold increase in AUC of cisapride, which can lead to prolongation of 
QT interval. Therefore concomitant administration ofNIZORAL® Tablets with 
cisapride is contraindicated 

The effect ofketoconazole is not predictable as between different steroids. 

Eplcrcnone, a steroidal, antimineralocorticoicl is reported to increase by 5 fold (Sec Exhibit 5) 

Ketoconazole increases the eplerenone AUC by roughly 5-fold, thereby 
increasing the risk for hyperkalemia. Co-administration of NIZORAL® and 
eplerenone is contraindicated 

lV{cthylprcdnisolonc is increased by 134°/o Sec abstract of Glynn ct al. 1986: 

9 
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Effects of ketoconazole on methylprednisolone 
pharmacokinetics and cortisol secretion 

t:.!~ne :\1 C:ynn PhMrllD. n ::-hy·;t L Slaughttf "'1~~- c orshJ·Jn bf\1:," MO. Rd: 1n D'/\i"l'tbro~,rr; B~. 
Wiq JIO~.} J'.l~\'.6 PhD 

:h t· ·.> .. • Jurw ;sr:c; i hup•,•lldoi.org/10.10381dpt.1986.114 

Abstract 

The dlSPOJmon of melhy!predrHsolone Vh1S examined m SIX norrnai subjects after the 
!njNtion of )0 me lv me-thylprednisolone sodlr1m ;,ucdnatP. Dispo$irion swdi(l<; >vv<.·re 
peffouned both wrthout and with h:etocon.aw!e, 200 mg/diiy, for 6 days. KetoconJzole 

incr ~.:.t':>~d the rnethy1pr ednr:'>olont: AUC and mean ~~~idenc~? time ON 135% and 66%. 
rC>S!)i?Ctiveiy) Jnd cleo·easNJ dr:arance (60%), the- t~nr:Jnal phase s!ope, <1nd rhe volume of 
tk .. tnl>\Jtlon. The-;Q iu1clmg~ drr~ typtca! of rnauoltde antibiotic alteration of 
mPthylprt>dnJ~o!nnP rhsposlnon Anrl cons1sHmt wah report5 of lnhlbmon of drug 
mr.taboll$1"1'\ by ketocona7CJit-. M12thy!pr0dnlso\one reduced the 24-hour cortisol AUC by 

•14':--~. but mel! ning wrvso! conomtr allons rttur ned to nonnd!. Ketvconclzo!e with 

rnethylpredn!o;o!one furthPr reduced th~ 2!.-hotlt' r.oni:>ol AUC ;md <:.uppr.::>r.o;:~d mornm~ 
coniso! ;:,onccptration•>. Thu'j ke.toronJlo!r mhihtt~·, rnethylpr0dn"t'.o!ono dl~,por,mon and 
t:xtend::, the adrenal suppr~sslon effec.ts of this cort!costeroitl. 

CiimcoJ Phmmacology und Tilerape·ollo (1986) 39, 654-659; doi: l O.lOJ8/c!pt.l9E&.ll•i 

7(b ). The therapeutic benefit of mifepristone at low doses is unpredictable and would 

require additional clinical studies 

The discovery that the Greenblatt effect did not occur when mifepristone is combined 

with ketoconazole allows Cushing's syndrome patients to use mifepristone at proven therapeutic 

levels when combined with strong CYP3A inhibitors. 

Had the Greenblatt effect applied, and mifepristone levels risen by 7-20 times when 

combined with a strong CYP3A4 inhibitor, physicians could not have adapted by simply 

reducing the dose of mifepristone proportionally- from 300 mg per day, for example, to 15-40 

mg per day. Achieving therapeutically beneficial plasma levels ofmifepristone depends on the 

amount of mifepristone available to bind GR. When it enters the blood stream, mifepristone is 

strongly bound by a-1-acid glycoprotein (AAG, also known as orosomucoid). High-affinity 

binding by AAG removes much of the free mifepristone in plasma, rendering it unavailable to 

bind GR. An appropriate dose ofmifepristone must provide enough drug to overcome AAG 

binding and provide free drug to bind at GR. Because AAG binding absorbs a significant and 
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Abstract

The disposition oi memylurednisolmie was examined in Six normal subjects after the
injortion oi 3'0 mg iv mmhylpl'ednisolone sodium sucrlnaio. DESDOSiUOn studim were
performed both wrillooi and with ketctonnaole, 200 mg/day, ior 6 days. Kcioconazole
inc: eased the matliyiwedmsolorie AUC and mean residence time [by 135% and 6693‘
rcspattévely) and decreased clearance (60%), the terminal phase Siopc, and the volume of
distribution, These imdingy are typical 0! macroiide antibiotic alteration of
nmhylnl‘eomsoloiw disposition and Comment Wlfh reports of Inhibition of drug
metabolism by kctocomzola lxlethylpmdnlsolonc reduced the 224mm cortisoi AUC by
4492, but am ning cortisol conienirsuons returned to llOfllldi. Kewwiiszole with
meihylpl'ednlsolone furthpi' reduced the 247mm cortisol AUC and suppressed morning
cortisol mi'iccm'aiions. Thus kemronamle inhibits mothyipimlnisolonu disposition and
extends the adrenal suppression effects of this corticosteroid,

Clinical Pimmiawlogy and Therapeutics (1986) 39, 654-659; doi:i0.10381clni,i98i}.l M

7(b). The therapeutic benefit of mifepristone at low doses is unpredictable and would

rcguire additional clinical studies
 

The discovery that the Grecnblatt effect did not occur when mifepristonc is combined

with ketoconazole allows Cushing’s syndrome patients to use mifepristone at proven therapeutic

levels when combined with strong CYP3A inhibitors.

Had the Greenblatt effect applied, and mifepristone levels risen by 7—20 times when

combined with a strong CYP3A4 inhibitor, physicians could not have adapted by simply

reducing the dose of mifepristonc proportionally - from 300 mg per day, for example, to 1540

mg per day. Achieving therapeutically beneficial plasma levels of mifcpristone depends on the

amount of mifepristone aVailable to bind GR. When it enters the blood stream, mifepristonc is

Strongly bound by col—acid glycoprotein (AAG, also knOWn as orosomucoid). High-affinity

binding by AAG removes much of the free mifepristone in plasma, rendering it unavailable to

bind GR. An appropriate dose of mifepristone must provide enough drug to overcome AAG

binding and provide free drug to bind at GR. Because AAG binding absorbs a significant and
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unpredictable portion of a 300 mg mifepristone dose, it is unlikely that a lower dose would have 

any benefit to patients. 

In the seminal clinical study, Exhibit 7 - Fleseriu et al. (20 12) that led to the 

approval of m ifepristone for the treatment of Cushing's syndrome, the authors wrote on page 

2042, column 1: 

The most common doses among responders at wk 21/E'l' were 600 
mg (10Z;) and 1200 mg (10%), foUo~1Ni by 300 mg (13.3'~) and 
900 mg ( 6. "!%) • 

In real world clinical practice, the arithmetic average dose of mifepristone to 

effectively control Cushing's syndrome is just over 800 mg/day. 

If the Greenblatt effect had been observed causing mifepristone blood levels to 

dramatically increase, the FDA's original recommendation of no more than 300 mg/day would 

have had to be lowered by another 3-fold to 100 mg/day or less. At those low doses, the capacity 

of a patient's AAG to hind mifepristone would have been controlling of therapeutic effect 

because at low doses, the mifepristone would have been mostly bound by the AAG and 

unavailable to antagonize at its target, GR. 

In summary, low doses ofmifepristone are therapeutically ineffective due to AAG 

binding. The binding ofmifepristone to AAG means that physicians could not have simply 

reduced the dose of mifepristone and have expected a therapeutic response by patients with 

Cushing's syndrome. Even at the FDA's originally required maximum dose of 300 mg/day, it is 

unclear that the therapeutic benefits of mifepristone would be observed in a majority of patients 

when co-administered with a strong CYP3A inhibitor. 

At a minimum, additional clinical studies would have had to be conducted to determine 

whether low doses ofmifepristone in the presence ofketoconazole or other CYP3A inhibitor 

were clinically effective and safe. Because low levels of mifepristone of< 300 mg/day were 

known to be ineffective for the majority of patients with Cushing's syndrome, the therapeutic 

profile of mifepristone in patients would have had to be established for those patients in need of 

combination therapy. To do otherwise would have been medically unethical. Such studies 

11 
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would have cost tens of millions of dollars and delayed the availability of mifepristone for this 

patient group for 3-5 years. 

Fortunately and surprisingly, the results presented by Applicants in the subject 

application demonstrate that mifepristone is not subject to the Greenblatt effect. There is only 

about a 25% increase in blood levels ofmifepristone in the presence ofketoconazole. This 

means that the claimed methods, requiring a 25% reduction in the original mifepristone dose 

when administered in the presence of CYP3A inhibitors like ketoconazole, provide safe and 

therapeutically effective levels of mifepristone. The claimed invention allows for immediate 

relief for patients with Cushing's syndrome who would benefit from taking both drugs. 

The FDA recognized the importance of the study presented in the subject application; 

based on this new data, in 2017 the FDA revised the 2012 label to allow a dose of mifepristone 

in the presence of a strong CYP3A inhibitor that is double the originally recommended dose 

(Exhibit 8). 

• Use of Strong CYP3A Inhibitors: Concomitant use can increase 
mifeprisrone plasma levels. 'Cse only whennecessaty and limit 
mifepristone dose to 600 mg (5.6). 

A further increase in the recommended dose is anticipated by Corcept, based on the new 

research findings described in the instant patent application. 

8. The present methods allow for treatment of other conditions while treating 
Cushing's syndrome 

As stated above, patients suffering from Cushing's syndrome often suffer from other 

diseases or conditions as well. The suppression of the immune system caused by excess cortisol 

make patients susceptible to infections. For example, fungal infections (for which ketoconazole, 

itraconazole, voriconazole, and posaconazole are typically prescribed) arc common in Cushing's 

syndrome patients. Cushing's syndrome patients often suffer from ulcers or other gastrointestinal 

disorders (for which cimetidine, a CYP3A inhibitor, may be prescribed). Doctors may wish to 

prescribe strong CYP3A inhibiting antibiotics such as clarithromycin and telithromycin to treat 

bacterial infections. Cushing's syndrome patients often suffer depression, which appears to be 

12 
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causally related to their high cortisol levels. The antidepressant nefazodone is a strong CYP3A 

inhibitor. Prior to the applicant's work and per the warnings and precautions in the FDA label, 

Cushing's syndrome patients requiring more than 300 mg/day mifepristone could not safely be 

prescribed any of the strong CYP3A inhibitors commonly prescribed to treat secondary 

conditions often observed in patients with Cushing's syndrome. 

The novel methods of the claims, based on the surprising results disclosed in this 

application, allow for the concomitant use of CYP3A inhibitors with up to 900 mg/day 

mifepristone. Thus, the methods of the pending claims provide surprising advantages to the 

patient with Cushing's syndrome, by providing additional treatment options previously 

unavailable to those patients requiring more than 300 mg mifepristone per day. Finally, the 

discovery embodied in the subject claims pennits patients to safely combine drugs without the 

years of delay that would have been required had the Greenblatt effect been observed and low 

dose clinical trials mandated to assure the clinical effectiveness of low doses of mifepristone 

when combined with CYP3A inhibiting drugs. 

The Declarant has nothing further to say. 

Dr. Andreas Moraitis 

Attachments: Exhibit 1 - Dr. Moraitis' CV 
Exhibit 2 - Greenblatt and Harmatz (20 15) 
Exhibit 3- 2012 FDA Korlym Label 
Exhibit 4 2012 FDA Approval Letter 
Exhibit 5- Nizoral Label 
Exhibit 6 - Kaeser et a!., (2009) 
Exhibit 7- Feseriu et al. (2012) 
Exhibit 8- 2017 Revised FDA Korlym Label 
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causally related to their high cortisol levels. The antidepressant nefazodone is a strong CYPBA

inhibitor. Prior to the applicant’s work and per the warnings and precautions in the FDA label,

Cushing’s syndrome patients requiring more than 300 mg/day mifepristone could not safely be

prescribed any of the strong CYP3A inhibitors commonly prescribed to treat secondary

conditions often observed in patients with Cushing’s syndrome.

The novel methods of the claims, based on the surprising results disclosed in this

application, allow for the concomitant use of CYPBA inhibitors with up to 900 mg/day

mifepristone. Thus, the methods of the pending claims provide surprising advantages to the

patient with Cushing’s syndrome, by providing additional treatment options previously

unavailable to those patients requiring more than 300 mg mifepristone per day. Finally, the

discovery embodied in the subject claims permits patients to safely combine drugs without the

years of delay that would have been required had the Greenblatt effect been observed and low

dose clinical trials mandated to assure the clinical effectiveness of low doses of mifepristone

when combined with CYP3A inhibiting drugs.

The Dcclarant has nothing further to say.

Dr. Andreas Moraitis
"‘Ww
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Attachments: Exhibit 1. ~— Dr. Moraitis’ CV

Exhibit 2 — Greenblatt and Harmatz (2015)

Exhibit 3 —— 2012 FDA Korlym Label

Exhibit 4 w 2012 FDA Approval Letter
Exhibit 5 — Nizoral Label

Exhibit 6 —~ Kaeser et al., (2009)

Exhibit 7 —— Feseriu et a]. (2012)

Exhibit 8 ~ 2017 Revised FDA Korlym Label

13

560



561

EXHIBIT 1- CV of Dr. Andreas Moraitis EXHIBIT 1 — CV of Dr. Andreas Moraitis

561



562

Andreas G. Moraitis M.D. 
Medical Director 

CorceptTherapeutics 
149 Commonwealth Drive, Menlo Park, CA 94025 

amoraitis@corcept.com 

Education and Training 

• Medical School: National and Kapodistrian University of Athens 10/1995 to 02/2002 

• Military service: Greek Military Air Force 07/2003 to 12/2004 

• Internship: Hygeia AthensHospital 
(Affiliated with Harvard Medical International) 12/2004 to1 0/2006 

• Residency: Attikon, Athens University Hospital 10/2006 to06/2007 

• Residency: New York Downtown Hospitai!Weill Cornell 07/2007 to06/2010 

• Fellowship: National Institutes of Health Inter-Institutional Program: 
Adult and Reproductive Endocrinology 06/2010 to09/2012 

Academic, Administrative, and Clinical Appointments 

• Clinical Assistant Professor, Endocrine Oncology Program 
University of Michigan 

• Clinical and Research Faculty at the VA Medical Center 
Orlando Florida 

Current position 

Medical Director, Corcept Therapeutics since 06/2014 

Current role and responsibilities: 

• Design of phase 1, 2 and 3 clinical trials. 

• Working with regulatory for IND submissions 

• Medical Monitor in phase 1, 2 and 3 clinical trials. 

10/2012 to6/2014 

6-2017 to present 

• Currently I am the medical monitor in two prospective clinical trials and a retrospective 
study: 

1. An open label, multicenter (US and EU), phase 2 clinical trial with a newselective 
GR antagonist (CORT125134), in patients with Cushing's syndrome 
(NCT02804750) 

Andreas Moraitis, MD 7/18/2016 Page 1 of 9 
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2. Biomarker Expression in Patients With ACTH-Dependent Cushing's Syndrome 
Before and After Surgery (NCT02922257) 

Andreas Moraitis, MD 7/18/2016 Page1of9 
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3. Retrospective Chart Review Study of Korlym for the Treatment of ACTH 
Independent Cushing's Syndrome (NCT02663609). 

• Involved in intellectual property generation in oncology and endocrinology diseases. 

• PRC and MRC responsibilities 

Certification and Licensure 

• Metabolism Endocrinology and Diabetes 
• Internal Medicine Boardcertified 
• Maryland Board ofPhysicians 
• Virginia Board ofPhysicians 
• Michigan Boards ofPhysicians 
• Florida Boards ofPhysicians 

Research Interests 

1. Research and Development of Glucocorticoid Receptor Antagonists 

Andreas Moraitis, MD 7/18/2016 

10/2012 
08/2010 
02/2010 
11/2011 
10/2012 
06/2015 

Page 1 of 9 
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2. Research and Development of markers of glucocorticoid receptor activity(FKBP5). 

3. Primary aldosteronism. Genetics of the familial forms of endocrine hypertension, 
especially familial hyperaldosteronism type2. 

4. Genetics of familial forms of pheochromocytoma. 

5. Cushing's syndrome: investigation of metabolic and cardiovascular abnormalities 
associated with autonomous cortisol secretion. 

6. Genetics, sub classification, metabolic, bone and cardiovascular complications 
associated with ACTH independent macro-nodular adrenal hyperplasia. 

7. Evaluation of adrenal function in critical illness and cancer. Effect of I L-1 0 on 
lipid metabolism and adrenalfunction. 

8. Glucocorticoid receptor antagonists in pancreatic cancer 

9. Glucocorticoid receptor antagonists and somatostatin receptors expression- radiologic 
imaging and clinical implications 

10. Glucocorticoid receptor antagonists in secondary adrenal insufficiency 

11. Glucocorticoid receptor antagonists in hypertension and osteoporosis 

12. Glucocorticoid receptor antagonists in fatty liver disease 

13. Glucocorticoid receptor antagonists in the treatment of neuroepithelialtumors 

14. Glucocorticoid receptor antagonists in the treatment ofPCOS 

15. Glucocorticoid receptor antagonists in the treatment of GH excess syndrome 

Current Research Activity 

1. Retrospective chart review study of Korlym for the treatment of ACTH independent 
Cushing's syndrome 

2. Phase 2 Study of the Safety and Efficacy of CORT125134 in the Treatment of 
Endogenous Cushing'sSyndrome 

3. Evaluation of a novel GR activity marker (FKBP5) for the diagnosis of Cushing's 
syndrome and as a monitoring tool during medical therapy forCS 

Andreas Moraitis, MD July 18, 2012 Page 2 of 9 
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Research activity at the National Institutes of Health 

Associate extramural investigator in the following protocols at the NIH: 

1. Protocol 00-CH-0160: a study involving patients with adrenocortical hypersecretion 
syndromes and adrenocortical neoplasms. Investigation of the natural history, co 
morbidities and genetic causes of primary aldosteronism and cortisol secreting 
adrenal tumors. 

2. Protocol 07 -CH-0 192: a study involving patients with hematopoietic neoplasias 
who underwent stem cell transplant, primary goal of the study is the investigation 
and management of endocrinopathies before and aftertransplantation. 

3. Protocol 97-CH-0076: a study involving patients (pediatric and adults) with pituitary 
abnormalities 

Research activity at the University of Michigan 

1. A Phase 1, Single-Blind, Placebo-Controlled, Fixed-Sequence, Single-Dose Study 
to Evaluate the Safety and Tolerability of NBI 77860 in Adult Females with 
Congenital Adrenal Hyperplasia (NB177860-1301) 

2. A multicenter, international, randomized, parallel group, double-blind, placebo
controlled Cardiovascular Safety & Renal Microvascular outcome study with Linagliptin, 
5 mg once daily in patients with type 2 diabetes mellitus at high vascular risk 
(CARMELINA) 

Andreas Moraitis, MD July 18, 2012 Page 3 of 9 
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Intellectual Property 

• Glucocorticoid receptor antagonists in combination with somatostatin analogues for the 
treatment of ACTH producing tumors 

• Glucocorticoid receptor antagonists for the treatment of secondary adrenal 
insufficiency 

• Glucocorticoid receptor antagonists for the differential diagnosis of Ectopic ACTH 
Cushing's syndrome from Cushing disease 

• Development of a new marker for glucocorticoid receptor activity (FKBP5), as 
a monitoring tool of cortisol excess 

• Glucocorticoid Receptor Antagonists for the treatment of Neuroepithelial tumors 
• Glucocorticoid Receptor Antagonists for the treatment of acromegaly. 
• Glucocorticoid receptor antagonists for the treatment of catecholamine producing tumors 

HONORS AND AWARS 

• Multiple awards for top performance in Medical School 10/1998 to2/2002 
• NATO award for excellent medical services in Aktion AWACS base: support of the 

AWACS' crews during the Olympic Games, August2004 
• Outstanding rotating senior resident award, Sloan Kettering Memorial Hospital 

December 2008 
• Award for exceptional performance as assistant chief resident in Internal Medicine, 

June 2010 
• Outstanding Senior resident of the year, June201 0 
• The John T Flynn young investigator award for outstanding independent scholarly 

achievement during the Internal medicine residency training, June201 0 
• Award for outstanding volunteer service to the Endocrine mobile med and the 

community of the Montgomery county, June2012 
• Presidential poster competition award at the 941h annual meeting & expo of the 

endocrine society, Houston Texas June 23-26,2012 
• Make the difference award: University of Michigan6/2013 
• America's Top Physicians- (2014 and 2015) 
• Leading Physician of the World 2016(1nternational Association of Healthcare 

Professionals) 

Andreas Moraitis, MD July 18, 2012 Page 4 of9 
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Memberships in Professional Societies 

• Member of the Endocrine society 
• Member of the American Association of Clinical Endocrinologists 
• Member of the American Medical Association 
• Member of Florida Medical Association 
• Member of European Society of Medical Oncology 
• Member of the Pituitary Society 
• Member of Pituitary Professional Group 

Editorial Positions, Boards and Peer-Review Service 

• Reviewer for the European Journal of Endocrinology since August2011 
• Reviewer for the Journal of Clinical Endocrinology and Metabolism since September 

2011 
• Associate faculty for the F1 000 since 11/2012 
• Reviewer for the World Journal of Surgery since6/2013 
• Reviewer for the Endocrine Practice Journal since 1/2014 
• Reviewer for PLOS since1/2015 

Committee, Organizational and Volunteer Services 

• Assistant Chief Resident, New YorkDowntown Hospital 

• Volunteer Endocrinology services for the mobile medclinic 
and the community of the Montgomerycounty (Maryland) 

• Volunteer Clinical Faculty at the VA Medical Center 
Orlando Florida 

Bibliography 

07/2009 to06/201 0 

07/2011 to07/2012 

06/2017 to present 

1. Evaluation of Evidence of Adrenal Insufficiency in Trials of 
Normocortisolemic Patients Treated With Mifepristone 
Kevin Yuen, Andreas Moraitis, Oat Nguyen 
Journal of the endocrine society, 2017 

2. Nonfunctional adrenal adenomas: truth or myth? Presentation 
and treatment of 2 patients 
Andreas G. Moraitis 
AACE Clinical Case Reports, 2017 

Andreas Moraitis, MD July 18, 2012 Page 5 of 9 



569

3. The role of glucocorticoid receptors in metabolic syndrome 
and psychiatric illness. 
Andreas G. Moraitis MD, Thaddeus Block MD, Oat Nguyen, Joseph K. 
Belanoff MD 
The Journal of Steroid Biochemistry and Molecular Biology 2016 

4. Mifepristone Improves Octreotide Efficacy in 
ResistantEctopicCushing's Syndrome 
Andreas G. Moraitis, MD and Richard J. Auchus, MD, PhD, FACE 
Case Rep Endocrinol 2016 
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5. Adrenal Lymphangioma Masquerading as a Catecholamine Producing 
Tumor. 

Hodish I, Schmidt L, Moraitis AG. 
Case Rep Endocrinol. 2015;2015:380151. Epub 2015 Nov 5. 

G. Clinical and genetic characterization of pituitary gigantism:an 
international study in 208patients. 

Rostomyan L, Daly AF, Petrossians P, Natchev E, Lila AR, Lecoq AL, 
Lecumberri Santamaria B, Trivellin G, Salvatori R, Moraitis A, Holdaway I, 
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7. Profiles of 21-Carbon Steroids in 21-hydroxylase Deficiency. 
Turcu AF, Rege J, Chemic R, Liu J, Nishimoto HK, Else T, Moraitis AG. 
Palapattu GS, Rainey WE, Auchus RJ. 
J Clin Endocrinol Metab. 2015 Apr 7 

8. Clinical and Hormonal Response to Mifepristone therapy intwo 
patients with ACTH- independent Cushing's syndrome._ 
Andreas G. Moraitis. MD and Richard J. Auchus, MD, PhD, FACE 
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9. Elevated interleukin-1 0: A new cause of dyslipidemia leadingto 
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Andreas Moraitis and Constantine Stratakis 
International Journal of Hypertension. March2011 

18. Micro RNA signature in massive macro nodularadrenocortical 
disease and implications for adrenaltumorigenesis. 
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19. Ectopic thymus presenting as a thyroid nodule in a patient with the Carney 
complex. 

Courcoutsakis N, Patronas N, Filie AC, Carney JA, Moraitis A, Stratakis CA. 
Thyroid. March 2009 

Book Chapters 

1. The Role of Genetics in the Development 
of Familial non-medullary thyroid cancer. 
Andreas Moraitis and Constantine Stratakis. 
A Comprehensive Guide to Clinical Management of Thyroid Cancer. 
Third Edition, June 2016 
Chief Editor, Leonard Wartofsky 

2. Monogenic Forms ofHypertension 
Andreas G Moraitis, Charalampos Lyssikatos and Constantine Stratakis. 

Selected Abstracts. 
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1. IMPROVED RESPONSE TO OCTREOTIDE LAR FOR ECTOPIC CUSHING'S 
SYNDROME DURING MIFEPRISTONE THERAPY: A CASE STUDY_ 
Andreas G. Moraitis. MD,* and Richard J. Auchus, MD, PhD, FACE 
AACE meeting 2015 

2. HDL disappearance syndrome associated with intravascular lymphoma._ 
Andreas G. Moraitis, Lita A. Freeman, Alan Remaley, Marcelo Oliveira, Cliona Grant, 
Wyndham Wilson, John DiGiovanna, Stefania Pittaluga, Smita Abraham, Sarah K. 
Browne, Steven M. Holland, Alexandra F. Freeman, RobertShamburek. 
Endocrine society meeting, June 2012 

3. Is primary hyperaldosteronism due to unilateral hyperplasia actuallyearly 
evidence of bilateralhyperplasia? 
Mitra Rauschecker, Andreas G Moraitis, Constantine Stratakis, Abraham SB 
Endocrine society meeting, June 2012 

4. Aldosterone and cortisol co-secreting adenomas: a retrospective study 
Andreas G Moraitis, Rauschecker ML, Abraham SB, Constantine A. Stratakis 
Endocrine society meeting6/2012 

5. lnterleukin-10 Decreases HDL: A Novel Cause of Disappearing HDL Syndrome 
Uta A Freeman; Andreas G Moraitis; Robert Shamburek; Wyndham Wilson; Cliona M 
Grant; Koneti Rao; Susan Price; Ronald L Hornung; Thomas Fleisher; Frank Pucino; 
Gabor G lllei; Alan TRemaley 
Arteriosclerosis, Thrombosis and vascular biology 

6. A Modified Saline Suppression Test to Confirm the Diagnosis of Primary 
Aldosteronism 
Mitra Lynn Rauschecker, MD, Andreas Moraitis, MD, Charalampos Lyssikatos, MD, 
Elena Belyavskaya, MD, Smita Baid Abraham, MD and Constantine A Stratakis, MD 
Endocrine Society meeting 6/2013 

7. Bleeding Adrenal: Adrenal Hemorrhage as a Complication of Adrenal Venous 
Sampling 
Jalaja Joseph, Charalampos Lyssikatos, Andreas Moraitis, Mitra Lynn Rauschecker, 
Smita Baid Abraham and Constantine A Stratakis 
Endocrine Society meeting 6/2013 

8. Gigantism: Results of an International Clinical and Genetic Study 
Liliya Rostomyan, MD1, Adrian F Daly, MB,BCh,PhD1, Anurag Lila, MD2, Anne-Lise 
Lecoq, MD3, Emil Nachev, MD4, Andreas Moraitis, MD5, Luciana Ansaneli Naves, MD 
PhD6, Dianne Kranenburg, MD?, lan MacMurray Holdaway, FRAC,MBCB,MD8, Silvia 
Filipponi, MD9, Caroline Jung-Sievers, MD1 0, Mona Sahnoun-Fathallah, MD11, Marja 
Ojaniemi, MD PhD12, Ekaterina Sorkina, MD13, Maria Tichomirowa, MD1, Irena 
llovaiskaya, MD PhD14, Margaret Zacharin, MD15, Jerome Yves Bertherat, MDPhD16, 
Elena Malchiodi, MD17, Roberto Salvatori, MD18, Sandrine Laboureau-Soares 
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Barbosa, MD19, Dominique M Maiter, MDPhD20, Ann I McCormack, MD21, Klaus Von 
Werder, MDFRCP22, Jacob Dal, MD23, Elena Nazzari, MD24, Renata Simona 
Auriemma, MD25, DanielL Metzger, MD26, Jens Otto Jorgensen, MDPhD23, Tapani 
Ebeling, MDPhD12, Diego Ferone, MDPhD24, Gunter Karl Stalla, MD10, Paolo Beck
Peccoz, MD17, Lauri Aaltonen, MD PhD27, Annamaria Colao, MD PhD25, Vyacheslav 
Pronin, MD PhD13, Anne Barlier, MDPhD28, Thierry Brue, MD PhD11, Vincent 
Rohmer, MD19, Satinath Mukhopadhyay, MDDM29, Francoise Borson-Chazot, 
MDPhD30, Sebastian JCMM Neggers, MD PhD?, Marie-Lise Jaffrain-Rea, MD PhD31, 
Constantine A Stratakis, MD D(MDSc32, Philippe Chanson3, Sabina Zacharieva, MD4, 
Patrick Petrossians, MD1, Nalini Shah, DM2 and Albert Beckers, MDPhD1 
Endocr Rev, Vol. 34 (03_MeetingAbstracts): OR20-6 

Selected Presentations 

1. Endocrine Society meeting, Chicago 2018. Introduction to the 
Pharmaceutical Industry 

2. Endocrine Nurses Society, Twenty-Seventh Annual Symposium 
Orlando. April 2017: Update on Adrenal Insufficiency and "Adrenal 
Fatigue" 

3. Barrow Pituitary Symposium Focus: Management of Pituitary Tumors 
11-5-2016 Phoenix Arizona : Treating Patients with Hypercortisolism: 
Mild to Overt Cushing's Syndrome 

4. Endocrine Grand rounds, University of South California 4-26-2016: 
Adrenal Cushing's syndrome 

5. 11th Annual Contemporary Issues in Pituitary Disease: Cleveland Clinic 
March 11, 2016: Treating Patients with ACTH Dependent Cushing's 
syndrome 

6. Endocrine Grand Rounds, Yale University 2-12-2016: Adrenal 
Cushing's syndrome 

7. Endocrine Grand Rounds, Emory University 12-8-2015: "Adrenal 
Cushing's Syndrome" 
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ll'lre Application of: 

Joseph K. Belanoff 

Application No.: 15/627,359 
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Technology Center/Art Unit: 1629 

SECO:r-..TO RULE 132 DECLARATION 
BY DR. ANDREAS MORAITIS 

---·--------------------'c.___ ____________________________ ~ 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

L Dt•. Andreas Moraitis, being duly \vkirned: fhat w:H!fu! false statements and the 

like are punishable by tine or imprisonment or both, under 18 U.S.C. § lOOL and may jeDpardize 

the validity ofthe patent application or anypatentissuingthereon, state and declare as follows: 

1, AU statements herein made of my ovm knowledge are true and statements made on 

inJon:nation or belief are believed to he true. T11e Exhibits ( 1-8) attached to my earlier Rule 132 

Declaration dated June 19,2018 are incorporated herein by reference. 

2. r received a medical doctorate from the National a.Tld Kapodistrian University of 

Athens, Greece, in 2002, and received teHo..,vship training in adult and reproductive 
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Rn!e 132 Declaration ofDr. Andrea;; J\.·foraitis 
USSN 15/627"359 

endocrinology at the 05. National Institutes ofHea!th (2010-2012). I am a board certified in 

internal tnedidne by the American Board of:lntemal Medicine and am board certified in 

endocrinology by the American Board of Endocrinology and 1v1et'3.bolis:m. I held the academic 

appointment of Assistant Professor, Endocrine Oncology, at the University onviichigan Medical 

School (2012-2014). I am presently employed Corcept Therapeutics, lnc. vvhere I run Director of 

Clinical Development I have treated Cushing~;;; syndrome patients and I am farni!iar w·ith 

modem m.edical treatments for patients ;,vith Cushing's syndrome. My curriculum ·vitae is 

attached as Exhibit L 

3. I have read the subject application USSN 15/627,359, the outstanding final Ofi'ic.e 

Action dated June 12.2018 and the prior art references cited hy the Examiner (Kor!ym@ 2012 

Package Insert, WO 2009/050136 Ulmann and Kaeser (2009))- I understand that the Exatniner 

believes the p-ending claims to be obvious over the Package Insert as a primary reference with 

lJlmann as a secondary reference. 

4. f>,~Iy first declaration dated June 19. 2018, first submitted to the USPTO on June 29~ 

2018 for USSN 15/627 ,368~ is submitted along vvitb this second declaration to provide evidence 

of surprising advantages sufficient to traverse the outstanding rejection. This stx:ond declaration 

is intended to provide evidence of how a practici.ng physkia.:n \VDuld read and tmderstand the 

2012 Package rnse:rt with knm~.lledge oflJimann and Kaeser. In brief, it appears that the 

Examiner has interpreted the Package Insert in a manner that c(mtradicts the plain meaning ofthe 

language, His rea.o;;oning conflates tbe general instructions for optirflizing mifepristone closes in 

the absence of CYP3A inhibitors vvith express instmctions not to excea1 300 mg/day of 

mifepristone \\'hen combining r:nifepristone with CYP3A inhibitors. In addition, the Exar:niner 

urges that Ulmann is motivation for an a_rtjsan to act contr-.:n-y to the express instructions of the 

Package Jnsert. Ulmann teaches that mifepristone can be combined with co:rtisoi synthesis 

inhibitors induding ketoconazole to prevent spikes in cortisol levels attr1butecl to rnifepristone. 

Uhnann does not address the effect of co-administration ofketoconazole on mifepristone levels. 

Kaeser is addressed in my first Rule 132 Dedaration at section 7a, page 8. 
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5. As I read the outstanding Office Action. the Examiner repeatedly states that an artisan, 

a d\Jctor treating patients with Koriym, reading the 2012 Package Insert and the 2009 Ulmann 

patent application wuuld have understood or have been motivated to dose mifepristone in 300 

mg iJJCrements up to 1200 mg/day when combined '1-vith Cl:'"P3A inhibitor. This statement is 

repeated at pages 6 - 8 ofthe final Oflice Action: 

CJnA <">f ordinary s ki1l i_n thG ct.t'"·L would hav0 found :;_ t: ob·vio·,;:ts ~:o 

t~-c~at hyper.g.}.yciS:m.i 2 secondary to h_ypercort isol i3m in acii..tl t patients ;...(i th 
endog~~nou~"3 c~J.::31-~i-:::-9< s s:yndrGme ~~~itJ1 a cornpvsiti"..)£1- currtair:in9 mi fepr.i:st.GIH::': 
and kt.::·t.or.:onazcle" The artisan 11lGUld ht3v~:: ur~dtrstood that both 
mifepristone and ket:oconazo1.e are taught to be ~se~ for treating Cushing} 
.s disea::1s,;;3 a·nci mety be co1r~bined ·f·=n~ t __ h..:~t purpoe~~ \{_Ll.mann) ~ 'i.{ho:;;\T~ C'-OJI~hinE!<:.i., 

t.he ctl·tj.san v;onl d ~lav~ fu_r t1:er recoqnized tr$at 2 ~{ r.ed·j;ct~j. en of 
:;:::_ifepr~:Lst:one may be .:requirE!d:~ ~ T~1us, if the Cush:i.ngi s pat~i-er:t is t·rE:a.ted 
wi·th 1.200 mg ox- 900 rnq ~1;% disclo.se·::i l--;,y t~he pacl-·:aqe inso._~;: :_~ a.nd it ts :f.-ound 
t.G be beneficial to combiri.:.:"':: ·v.:i.tb ketoconazGler tJH:n th:Q artisan WQUld 
hava understood that the co.ncentrat.i<:.>n of ll!ifc;:;:pxist.on.e lli«y be adjU$t~d by 
300 mg increments and as tolerat~ {Be~ pac~age insert}_ 

While tl1e prior art does not specifically lower mlfepristone dosage 
to 300 T(:q and tit:ca.::,J_ng ::.t. r:.p t:.-c) 600 rag{' one of c)r:-din.:~ry ski:11 in Lhe art 
:..;t").u_1d. h~~v-e undEt:.stood t.hat. while lowering !.i.":. tc; 300 .mg ts .t.h0 mo.-:-:e prE:fe..r.r.ed 
cio-c'3e of' n:ifeprist.on\::": ~..rhen ccmlbine ~lit.f1 !::<.~t".oconazt~1e.~ the arti.san wou~cl h.a'\1-.... e 
:r:ecogni.zeci that t:he dos~<> shoul.d oo adjl~tltE>d alS t.olQratGd while co.vtsi.dQring 
ths ~nefi t:s and CO$t:S :for 1.using the oombinati.ox~ of d:r:\~>gs £or txeatment. 

l~ .. s ou~~1ined above~ the pac.ka.~]e insr~:_\..·-t teaGhEs tha.t t:t~.e adjustment 
<:~f dose of" r::-:Lf.sp.-r.-.1-st.(::rJE based on c.l . .i.r:::.cal tolex-~nce and c_l_1n:Lca".i. 

respn_r:.se- _ Th ~..:;.!"~ .- .one •.::J-.· o.r_-d_~_-r_:.a -r:y s_k.ill in t.he .c--.:.r t:. i.-<c:-:__;_J.d ha \r·e ;,;o-derstood 

;-~-.hat ~-ihile 1o'l!1?erinq ~~t t.G 300 1ng is ttJ-E": mote p.re.t~:rred d_os~: of 
nti£epr i.s t.on~~ ~~~hen {..:ombin·~ Yl:-i.t.h ket:oconazole_.. thG. artisan W(.:}uld ha.1..r~ 
rec;:ogt~.i.zed that the dose should b<oa: <;l;etjustad as tolsratcoad while 
con.si.dering the benefits a.."l.d costs for using b'"le t-::=binat.ion of drugs .f<:n: 
t~.,_~tment .. 

In the above text, the Examiner has cont1ated the 2012 Package insert • s generai instructions 

concerning dose titration with the express statement-;; in the Labd not to exceed 300 mg/da.y 

\Vhen mifepristone is combined with a CYP3A h1hibitor. In doing so, the Exarn.iner supports his 

rejection on a mhreadi.ng of the Package lnsert directly contradicting its plain meani.n.g. 

6. \\'nen combined "\-vith CYP3A inhibitors, the label expressly states that the dose of 

mifepristone should not exceed 300 mg/mL See page 1 of Exhibit 2 -.Package Insert: 

• CY"P3A. inhibitor~: Ci!utlo:n should be n.-s.od. \Vhen Koriym is 
<tsed with strong CYP3A inh-ibitm:s. Li:n.<it mifeprisiolie do;:;e to 
300 mg per d.;>.y w·hen used with S<tn•ng C''iT'3 :'\. liihihitors (5 Ji, 

7c2). 

3 
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The above text is expressly informing _physicians not to exceed 300 mg/day of mifepristone when 

combined vvith CYP3A inhibitors. This express directive dearly supplants the general directions 

to up-titrate dosing of mift'J}tistone from 300 to 1100 mg/day to optimize patient From Page 1 of 

the Package Insert 

----·--·-----DOSAGE. A.l"D ADi\UNISTRts.TION-·--·------
" Admiuist<;I Otl\:!e dsily orally V'iith a mea1 (2} 
" The recommended shtrtiug duse is 300 mg <..~n~·e d~;ily 

(2). 
~ R_e·n~l ~n:tp~ir:tnen:~ do ·n:..)t exceed 600 :tng .on~.e dai!y. 
$ 1·Eld··ti:Hllodet.~te hepatic inlj_CJ<~lrment: do mit >:X<.'N':d 

60(1 mg once ;:biiy. Do llOt use m seven· herx;tie 
irnp:lirtnf'n~-

Based Gn clli:l:ic~~l re~po.~!se at~d ioh:rability~ th~ dos-s 1uay be 
iat"'l:e-Hr:.·~d ·in 300 mg ~1l<::l"'eUi,•:ent~ to B lilaxirnuu~ of 1200 x_ng ent::c 
d<~ily c i)o ·not ~~",!2eed 20 !ngfkg 1~E~T day {2). 

FDA appt~.'1vecl Package Inserts are recommendations for good medical practice. 

Practicing physicians such as myself v-iew Package Insert as import&'11 guideHnes for treating 

their patients. While physicians are lega.Hy permitted to go .riff label, they do so at their O\VTI risk 

of legal liability. In my experience, this is a rare event and most commonly occurs for 

alternative, non-approved medical indications. It is one thing to prescribe a drug for an off-label 

use at generally accepted safe doses. It is quite another to treat a patient with drug doses that are 

counter to the express warnings of the labeL This is especially true when those \Vamings are 

presenting dear and obvious concerns over toxicity. 

While the U!marm {2009) reference suggests a reason to combine mifepristcme with 

inhibitors of cortisol synthesis including ketoconazole, the 2012 FDA Package Insert is a legaHy 

mandated and FDA approved document Its primary purpose is patient sa.fety, When the 

Package Insert is read in combination 'l.Vith the teachings ofUlmann (2009), the con1bination 

would not mnt1vate a competent physician of ordinary skill to combine more than 300 mg/day of 

miteprist·Qne vvith a C1?3A inhibitor including ketoconazole in an attempt to optimize the 

benefits of mifepristone. 

7. As a clinician \:Vho has treated patients \\'ith Cushing's d1seas.e with mifepristone and 

fix the reasons stated above, I respectfuHy suhmit that the Examiner's reasoning for rejecting the 

4 
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pending claims goes weH beyond the plain rneaning of the 2012 Package Insert and is not ho\V an 

artisan of ordinary skiH wouid interpret the tex't of the Package lnsert even vlith knowledge of 

Ulmann. 

The Declarant has nothing further to say. 

?~25 __ _ 
-,.·····'·--~----

i ' } ! 

&, 1){,~,1 L20 ~ 
Dr. Andreas Momitis Date 

Referenced Attachments: Exhibit 1- Dr. Moraitis' CV 
.Exhibit 3 - 2012 FDA Korlym Label 

KILPATRICK TOWNSEND & STOCKTON LLP 
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Kli.I'ATRICK TOWNSEND & STOCKTON LLP 
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Commissioner: 

Confinnation No.: 3411 

Examiner: Barbara P. Badio 

Technology Center/ Art Unit: 1628 

RULE 132 DECLARATION BY DR. 
HANFORD K.S. Y AU 

I, Dr. Hanford K.S. Yau, being duly warned that willful t~llse staterncnts and the 

like are punishable by fine or imprisonment or both, under 18 U.S.C. § 1001, and may jeopardize 

the validity of the patent application or any patent issuing thereon, state and declare as follows: 

l. All statements herein made of my own knowledge are true and statements made on 

information or belief arc believed to be true. The Exhibits (1-8) attached hereto arc incorporated 

herein by reference. 

2. I received a medical doctorate from the New York Medical College in 2005, and 

received fellowship training in endocrinology, diabetes and metabolism at the University of 

Florida, Gainsvi lie College of Medicine from 2012-2014. I am a board certified in internal 
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medicine by the American Board oflnternal Medicine and am board certified in endocrinology 

by the American Board of Endocrinology and Metabolism. I am a fellow of the American 

College of Endocrinology and I hold f~lculty positions at both the University of Central Plorida 

and at the University of Calif()rnia San francisco (Fresno Division) I have a clinical practice 

where I routinely treat Cushing's syndrome patients. I am familiar with modem medical 

treatments for patients with Cushing's syndrome. My curriculum vitae is attached as Exhibit 1. 

3. I serve as a paid consultant to Corcept Therapeutics, Inc. and I am f~nniliar with the 

medical usc of mifepristone for treating patients with Cushing's syndrome based on my clinical 

experience. I have read the subject application USSN 15/627,368, the outstanding non-final 

OCfice Action dated March 16, 2018 and the prior art reference cited by the Examiner (WO 

2009/050136 (Uimann). I understand that the Examiner believes the pending claims to be 

obvious over Ulmann. 

The purpose of this declaration is to provide objective evidence of surprising advantages 

sufficient to traverse the outstanding rejection. 

4. THE INVENTION 

The pending claims recite a closing regimen for treating Cushing's syndrome with a 

combination of mifepristone and a CYP3A inhibitor. The specifics of the claimed invention 

require that original amount of mifepristonc in the absence of the CYP3A inhibitor be reduced 

by at least 25% to a close that is greater than 800 mg/day when combined with the CYP3A 

inhibitor. This claim stands in contrast to the FDA original maximum dose of no greater than 

300 mg/day when combined with ketoconazole, which is a strong CYP3A inhibitor that is often 

used to treat patients with Cushing's syndrome. Pending claim 1 reads: 

1.. A method of: treating Cushing's syndrome in 2 patient vJho is taking 
a once dai.ly (OD) dose of mi stone compris.i.nq reducinq the once-
daily dose amount of said mi stone administered to said patient 
from an original OD mifepristonc dose amount to an adjusted OD 
rnifepristone dose amount that is greater than 800 mg and is at least 
?5% less than said original OD mifepristone dose amount: when the 
patient is receiving concomit,unt: administration of u CYPJA inhibitor 
selected from ketoconazole, itraconazole, fluconazole, cimeLidine, 
nefazodone, ritonavir, nelfinavir, indinavir, aLazanavir, amprenavir, 
fosamprenavir, boceprevir, clarithromycin, conivaptan, lopinavir, 
po.saconazole, saquinav:i r, tc.:laprcvLr, te.l :i thromycin, voriconazole, 
cobicislat, danoprevir, elviteqrav.i.r indinavir, paritaprevir 
ombitasvir c!asabuvir and Lroleandomycin. 

2 
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The outstanding obviousness rejection is over Ulmann (WO 2009/050 1136). Ulmmm 

teaches the combination of glucocorticoid receptor antagonists (eg. mifepristone) and cortisol 

synthesis inhibitors (eg. ketoconazole) to treat patients with Cushing's syndrome. The Examiner 

finds the claimed invention to be prima facie obvious. 

As discussed below, based on my clinical training and experience, J find the claimed 

invention to be unexpected and to provide advantages to patients with Cushing's syndrome and 

doctors treating them. 

5. BACKGROUND 

Cushing's syndrome is defined by the overproduction of cortisol. It is a life-threatening 

disorder typically caused by a tumor. The tumor either produces cortisol or adrenocorticotropic 

hormone (ACTH). ACTH causes the adrenal glands to produce cortisol. By binding to the 

glucocorticoid receptor (GR), cortisol performs many essential physiological functions. Cortisol 

also binds to the mineralocorticoid receptor (MR). Significant cortisol binding at MR occurs 

when cortisol levels arc very high. 

The abnormally high levels of cortisol in patients with Cushing's syndrome result in 

excessive activity at the GR, which causes the symptoms of Cushing's syndrome. These 

symptoms include hyperglycemia, hypertension, persistent infections, hypokalemia, bone loss, 

hirsutism, psychosis, depression, hirsutism and other adverse effects. The median life 

expectancy of untreated patients with severe Cushing's syndrome is approximately five years. 

Treating patients with Cushing's syndrome presents complex clinical challenges. 

Surgery to remove the tumor that is secreting excess cortisol or ACTH is the preferred treatment, 

but is successful in only 50 percent of patients. In the remaining 50 percent of patients, 

physicians use drugs to reduce cortisol activity. 

Before the FDA's approval ofmifepristone to treat Cushing's syndrome in 2012, the 

standard of care was to administer cortisol synthesis inhibitors such as ketoconazolc. An 

undesired side effect of kctoconazole is to strongly inhibit CYP3A. CYP3A is a t~unily of 

enzymes responsible 1~)r the metabolism (i.e., breakdown ancl clearance) ofmifcpristone. 
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Modernly, physicians can usc mifcpristone (Korlym('li) to treat patients with Cushing's 

syndrome. Mifepristone works by a different mechanism than ketoconazole. Rather than 

lowering cortisol levels, mifepristone reduces the level of cortisol activity by competing for 

cortisol at cortisol's primary binding site- GR. As the level of cortisol activity at the GR drops, 

the symptoms ofpatients with Cushing's syndrome improve. 

In animal models, cardiotoxicity and hepatoxicity were observed with high doses of 

mifepristone. Following oral intake in humans, mifepristone is extensively metabolized by 

demethylation and hydroxylation, the initial metabolic steps are catalyzed by the cytochrome 

P450 (CYP) enzyme CYP3A4. The three most proximal metabolites of mifepristone, namely the 

monodemethylated, didemethylated and hydroxylated metabolites of mifepristone, all retain 

considerable affinity toward glucocorticoid receptors. Mifepristone excretion is mainly fecal 

with less than 10% of the close recovered in the urine . Based on the available evidence, the 

FDA did not approve mifepristone in doses higher than 1200 mg/day. 

As explained in detail below, patients with Cushing's syndrome are susceptible to fungal, 

viral, and bacterial infections. They often suffer from depression. Among the drugs used to treat 

these secondary medical conditions are those that selectively inhibit CYP3i\. Until the subject 

invention was discovered, good medical practice did not recommend combining drugs that 

inhibit CYP3A with mifcpristone. This was because of concern that co-administration would 

raise mifepristone to toxic levels. 

In addition to combining drugs to treat secondary medical disorders associated with 

Cushing's syndrome, there is motivation to combine ketoconazole with mifepristone to treat the 

primary condition of Cushing's syndrome··· overproduction of cortisol. By antagonizing the GR, 

mifepristone inhibits the normal feedback loop for cortisol and causes cortisol levels to increase 

further in many patients. As cortisol levels rise, cortisol binding at MR becomes more frequent 

and this can result in dangerously low potassium levels- a serious adverse event known as 

hypokalemia. Hypokalemia is a side effect experienced by approximately 40 percent of the 

patients taking mifcpristone to treat Cushing's syndrome. 

Concerned that CYP3A inhibition would lead to dangerously high levels of mifepristone, 

the FDA limited the recommended dose of mifepristone f(w patients also receiving strong 

CYP3A inhibitors such as ketoconazole to 300 mg/day. This is in contrast to the FDA allovving 

mi Cepristone doses of up to 1200 mg/day in patients not receiving a strong CYP3A inhibitor. As 
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explained below, doses ofmifepristonc at or below 300 mg/day give rise to serious questions of 

therapeutic effectiveness. In the clinical trials presented in the subject application, it was 

surprisingly clctcrminccl that mifepristone can be safely combined with CYP3A inhibitors at 

doses recognized by the medical community as e1fective. This discovery has significant 

advantages to patients. 

6. COMBINING CYP3A INHIBITORS AND MIFEPRISTONE 

Patients with Cushing's syndrome patients arc immune suppressed. They benefit from 

the co-administration ofmifepristone and with drugs that arc strong CYP3A inhibitors. For 

example, doctors may wish to administer antibiotics that are strong CYP3A inhibitors to treat 

bacterial infections. Examples include clarithromycin and telithromycin. Other strong CYP3A 

inhibitors such as ketoconazole and intraconazole are commonly prescribed to treat fungal, viral, 

and yeast infections. ·rhe CYP3A inhibitor, cimetidinc is prescribed to treat heartburn and 

ulcers. 

Despite various motivations to combine drugs with mifepristone and prior to the 

surprising clinical findings that support the subject patent application, physicians would have 

been unlikely to treat Cushing's syndrome with combinations of drugs having CYP3A inhibition 

with miJcpristonc because they assumed (wrongly, as it turns out), that inhibition of CYP3A 

would cause mifepristone levels to become dangerously high. 

The fears of the FDA and persons of skill were understandable. When an inhibitor of the 

CYP3A enzyme (such as ketoconazole) is combined with a drug selectively metabolized by that 

enzyme (such as mifepristone), toxic levels of the second drug can quickly develop. It is an 

unpredictable phenomenon because some drugs are metabolized by only CYP3A and others are 

mctaboli;(,cd by multiple members ofthe P450 CYP family. If selectively metabolized by 

CYP3A, drug levels can increase to between 7 and 20 times the levels that would be observed if 

in the absence of the CYP3A inhibitor. We can call this dramatic spike in drug levels, the 

Greenblatt effect, named after one of the investigators who has studied the phenomenon with 

diflerent drugs (Exhibit 2, Greenblatt and Harmatz, 20 15). 

To ensure that the Greenblatt effect as it relates to combining CYP3A inhibitors and 

mifepristonc did not endanger patients, the FDA instructed doctors to limit mifcpristonc to doses 

of no more than 300 mg/day vvhen combined with ketoconazole or other strong CYP3A 
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inhibitors (See Exhibit 3, 2012 Korlym FDA label). The FDA also required Corcept to test for 

the Greenblatt effect in healthy adults using a combination of mifcpristone and ketoconazole. 

The FDA stated that "only a clinical trial (i-ather than a nonclinical or observational study) will 

be sunicicnt to characterize the effect of co-administration of strong CYP3A inhibitors on 

increasing mifcpristonc drug levels and to assess the potential for the known serious risks of 

severe hypokalemia and adrenal insufficiency." See Exhibit 4, 2012 FDA Approval I,etter for 

NDA 202107 (signed February 17, 2012). 

7. SURPRISING ADVANTAGES 

Surprisingly, the FDA-mandated clinical study showed that the combination of 

mi fepristone and ketoconazole did not result in dangerously high levels of mifepristone. The 

Greenblatt effect was not observed. Mifepristonc levels increased by only about 25%. The 

clinical data is presented in the subject patent application. 

The failure to observe the Greenblatt eflect was surprising, unpredictable and very 

advantageous to the Cushing's patient population. These results allowed Corcept to devise a 

method for administering the drugs in combination with the clinical benefits described above 

without risking the toxicity associated with excessive mifepristone levels. 

Had the Greenblatt effect occurred (increasing mifepristone levels between 7 and 20 

times), physicians could only have prescribed the drugs together by greatly reducing the close of 

mifepristone to about 100 mg/day or less- to well below even the FDA's permitted maximum of 

300 mg. At such low mifcpristone closes, it is extremely unlikely that patients would have 

experienced any benefit. 

7(a). The Greenblatt effect is unpredictable 

The impact of ketoconazole on the AUC and Cmax of a co-administered drug varies with 

the drug being studied. It ranges from inconsequential changes to increases that are so toxic that 

the FDA docs not recommend combining the drugs under any conditions. 

The label for Nizarol (ketoconazole) includes a table of drugs that are known to have 

toxicity issues when combined with ketoconazole. Sec Exhibit 5. 
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Table 1: Selected Drugs That Have Been Shown To or Are Predicted To Have Their Plasma Concentrations Altered By NIZORAL®' 

In the text below, there is objective evidence of the unpredictability of the Greenblatt effect. 

Midazolam, an anti-anxiolytic benzodiazcpine demonstrated an 11.5 fold increase. (Sec Exhibits 2 and 4) 

Co-administration ofNIZORAL@ Tablets with alprazolam, midazolam, or triazolam has 
resulted in elevated plasma concentrations of these drugs. This may potentiate and 
prolong hypnotic and sedative effects, especially with repeated or chronic administration 
of these agents. Concomitant administration ofNIZORAL@ Tablets with alprazolam, 
oralmidazolam, and oral triazolam is contraindicated. (See CONTRAINDJCATIONS 
and \V 1\RNINCIS sections.) Special precaution and patient monitoring arc required with 
concomitant parcnteralmidazolam, because the sedative effect may be prolonged. 

Exhibit 2, Greenblatt and Harmalz (2015) reported that co-administration with ketoeonazole 
increased midazolam plasma levels by over 11 fold. Sec Figure 1 on page 344: 
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In the text below, there is objective evidence of the unpredictability of the Greenblatt effect.

Midazolam, an antimnxiolytic benzodiaxepinc demonstrated an 11.5 fold increase. (See Exhibits 2 and 4)

Co—administration of‘NlZORALQfi Tablets with alprazolam, n'iidazolan'i. or triazolam has

resulted in elevated plasma concentrations of these drugs. 'l‘hisgmay potentiate and

prolong hypnotic and sedative effects, especially with repeated or chronic administration

of these agents. Concomitant administration ofNIZORAL® Tablets with alprazolam,
oral midazolam, and oral triazolam is contraindicated. (See CONTRAINDICATIONS

and WARNINGS sections.) Special precaution and patient: monitoring are required with

concomitant parenteral midazolam, because the sedative effect may be prolonged.

Exhibit 2, Greenblatt and Harmatz (2015) reported that co~administration with ketoconazole

increased rnidazolam plasma levels by over 11 fold. See Figure l on page 344:
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Not all drugs exhibit the Greenblatt effect. Sec exhibit 6, Kaeser et a!. (2009) ·where the 
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figure '5
Ratios of total area under the curve (AUC) for oral midazolam during co~

administration of each of four inhibitors divided by AUC in the control
condition with no inhibitor. Each bar is the mean (iSE) value across
studies for the indicated inhibitor, as described in Table 1 i KETO ketoco—

nazoie, lTRA itraconazole, CLAR clarithromycin, RlT ritonavir. Numbers
in parentheses are the total number of subjects participating in studies
of the indicated inhibitor

Not all drugs exhibit the Greenblati effect. 860 exhibit 6, Kaescr er a]. (2009) where the

antivirala saquinavir and i‘itonavii‘ were not excessively elevated when combined with

ketoconazolc. From page 612 oiiKacscr:
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Other drugs exhibiting the Greenblatt effect arc: 

Nisoldipine, a calcium ion blocker with a 24 fold increase (See Exhibit 5) 

Pre-treatment with and concomitant administration of kctoconazolc resulted in a 
24-f()ld and ll-folcl increase in mean AUC and Cmax ofnisoldipine, respectively, 
compared with treatment with nisoldipinc 5 mg alone. Concomitant 
administration of ketoconazolc with nisoldipinc is contraindicated. 

Cisapridc, a serotonin 5-HT receptor agonist had an 8 fold increase (See Exhibit 5): 

Oral ketoconazole potently inhibits the metabolism of cisapridc resulting in a 
mean eight-fold increase in AUC ofcisapride, which can lead to prolongation of 
QT interval. Therefore concomitant administration ofNIZOR/\L® Tablets with 
cisapricle is contraindicated 

The effect of ketoconazolc is not predictable as between different steroids. 

Eplcrcnonc, a steroidal, antimincralocorticoid is reported to increase by 5 fold (See Exhibit 5) 

Kctoconazole increases the eplcrcnonc AUC by roughly 5-fold, thereby 
increasing the risk for hyperkalemia. Co-administration ofNI70RAL® and 
cplcrcnonc is contraindicated 

Methylprednisolone is increased by 134'!/o Sec abstract of Glynn et al. 1986: 
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Effects of ketoconazole on methylprednisolone 
pharmacokinetics and cortisol secretion 

Abstract 

Thf diSJJOH!O!I of nh?thylp!t·cin:$o!or.e w~is e>·arnined m St>: nom' a! subj12cts afto:r thf 
Injection of 20 mg lV mf?thy!predrdsolone W(l!um succmclte. DlspoS!tjon studies we~e 
pr:rfor-med both 'nithovt ,1-nd v.,rith k~:t(K01~21IOI<:, 200 rrgh:ia;·. for 6 days K~J.toconaz.ole 

inCt€dSed the rnt:thy:ptt>(;::iSOfor.{! AU( .and meJn 1 B~Jd~nc;: tnntt (by l J~~~ a~:(l 6-Q';-,;, 

f.;;;pe;:;tJVt:iy) .1nd deu~aso;d ch:,;r,inC<.;> (60·~:), the lt:rmi!';Jl phdse s!opE, ar.d tbe Vt.llur:.~ of 
distnb;.aion. '"fht>sl? fi1~d1ng5 .are typlc,ll of mauoi!de J"rH;biOIIC alter'.H.on of 

merhyipn?dnisoione <l15pO:>ltiCH1 ,1nd conSlSt~nt Viith r.z:potts o( ir'.h!b;r1cn of drug 

rn12tabvl1s:n by keto(cn:azo!e f,Aethy!pn:dn1so!onE: reduced the 24-hour cottisol AUC by 
.:!4·~':, but morning cortisol cnnct"ntr,;tlons returr.ed to nofrnaL K;:t(,conawie 'Aith 

m':thylprednisolone funiler reduced the .?Lhour (I)Jt:sol AUC ,;;nd suppress~Jd morr:!ng 

cvrt150l concemr,:nJons. Thus ke-~ocona.zole inhlbits methyiprednfsolone d15po~it;on and 

B:<tcnds the ,Kiren.i! suppre-sslon -r:ffects of this conicost>:rGid. 

Clin:<:o! Pharmacology ond Theropcvf:C5 (1981.)} 39. 654-659; do!:1 0.1Ci3S/Ciptl~·-%-.ll4 

7(b). The tl}erapeuti_c bc!]efit ofmifepristone <~Uow doses is_!:D:!m~<;:dictablc and would 

require addi1ionai...Qlinic<1Lstt.\.Qi£§ 

The discovery that the Greenblatt eiiect did not occur when mifcpristonc is combined 

with ketoconazole allows Cushing's syndrome patients to use mifepristone at proven therapeutic 

levels when combined with strong CYPJA inhibitors. 

1-lad the Greenblatt effect applied, and mifcpristonc levels risen by 7-20 times when 

combined with a strong CYP3A4 inhibitor, physicians could not have adapted by simply 

reducing the dose of mifcpristone proportionally-- from 300 mg per day, for example, to 15-40 

mg per day. Achieving therapeutically beneficial plasma levels ofmifepristone depends on the 

amount ofmifepristonc available to bind GR. When it enters the blood stream, mifepristone is 

strongly bound by u.-1-acicl glycoprotein (AAG, also known as orosomucoid). High-affinity 

binding by AAG removes much of the fi·ee mifepristone in plasma, rendering it unavailable to 

bind GR. An appropriate dose of mifepristone must provide enough drug to overcome AAG 

binding and provide free drug to bind at GR. Because AAG binding absorbs a significant and 
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The discovery that thc Groonblatt cl‘l’oct did not occur when mil‘bpristonc is combined

with kctoconazole allows Cushing’s syndrome patients to use mifepristone at proven therapeutic

levels when combined with strong CYP3A inhibitors.

Had the (irccnblatt effect applied, and mifopristone levels risen by 7~20 times when

combined with a strong CYP3A4 inhibitor, physicians could not have adapted by simply

reducing the dose ofmiibpristonc proportionally from 300 mg per day, for example, to 15—40

mg per day. Achieving therapeutically beneficial plasma levels of mil‘cpristono depends on the

amount of milbpristonc available to bind GR. When it enters the blood stream, mifcpristone is

strongly bound by a—l-aoid glycoprotcin (AAG, also known as orosomucoid). High-affinity

binding by AAG removes much ol’thc free mifcpristono in plasma, rendering it unavailable to

bind GR. An appropriate dose ofmil'epristons must provide enough drug to overcome AAG

binding and provide free drug to bind at GR. Because AAG binding absorbs a significant and
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unpredictable portion of a 300 mg mifepristone dose, it is unlikely that a lower dose would have 

any benefit to patients. 

In the seminal clinical study, Exhibit 7- Flcscriu eta!. (201 2) that led to the 

approval ofmifepristone 1(lr the treatment of Cushing's syndrome. The authors wrote on page 

2042, column l: 

Tlw most conunon dose):> among responder·s iJ 1: wk 2tl /E:T ;.,rere 600 
mg (40%) and 1200 mq (40 ), followed by 300 mg (13.3%) and 
900 mg (6. '/ ) . 

In real world clinical practice, the arithmetic average dose of mifepristone to 

effectively control Cushing's syndrome is just over 800 mg/day. 

If the Greenblatt effect had been observed causing mifcpristone blood levels to 

dramatically increase, the FDA's original recommendation of no more than 300 mg/clay would 

have had to be lowered by another 3-fold to l 00 mg/day or less. At those low doses, the capacity 

of a patient's AAG to bind mifepristone would have been controlling of therapeutic effect 

because at low doses, the milepristone would have been mostly bound by the AAG and 

unavailable to antagonize at its target, GR. 

In summary, low doses ofmifepristone are therapeutically inefTcctive due to AAG 

binding. The binding ofmifepristone to AAG means that physicians could not have simply 

reduced the dose of mifepristone and have expected a therapeutic response by patients with 

Cushing's syndrome. Even at the FDA's originally required maximum dose of300 mg/day, it is 

unclear that the therapeutic benefits of mifepristone \Vould be observed in a mnjority of patients 

when co-administered with a strong CYP3A inhibitor. 

At a minimum, additional clinical studies would have had to be conducted to determine 

\vhether low doses of mifepristone in the presence of ketoeonazole or other CYP3A inhibitor 

were clinically effective and safe. Because low levels of mifepristone of :::_300 mg/day were 

known to be ineffective for the majority of patients \Vith Cushing's syndrome, the therapeutic 

profile ofmifepristone in patients would have had to be established for those patients in need of 

combination therapy. To do otherwise would have been medically unethical. Such studies 

11 
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would have cost tens of millions of dollars and delayed the availability of mifepristonc for this 

patient group for 3-5 years. 

Fortunately and surprisingly, the results presented by Applicants in the subject 

application demonstrate that mifepristone is not subject to the Greenblatt effect. There is only 

about a 25% increase in blood levels ofmifepristone in the presence ofketoconazole. This 

means that the claimed methods, requiring a 25% reduction in the original mifepristonc dose 

when administered in the presence of CYP3A inhibitors like ketoconazole, provide safe and 

therapeutically effective levels ofmif:epristone. The claimed invention allows for immediate 

relieffor patients with Cushing's syndrome \Vho would benefit hom taking both drugs. 

The FDA recognized the importance of the study presented in the subject application; 

based on this new data, in 2017 the FDA revised the 2012 label to allow a dose of mitepristone 

in the presence of a strong CYP3A inhibitor that is double the originally recommended close 

(Exhibit 8). 

• Use ofStrollg CYP3A Inhibitors: Concomitant use can increase 
mifepristone plasmale\'eb. Use only \\'hen necessary and limit 
mitepristone dose to 600 mg (5.6). 

A fl1rther increase in the recommended dose is anticipated by Corcept, based on the new 

research findings described in the instant patent application. 

8. The present methods allow for tt·eatment of other conditions while treating 
Cushing's syndrome 

As stated above, patients suf1hing tl'om Cushing's syndrome often suffer from other 

diseases or conditions as well. The suppression of the immune system caused by excess cortisol 

make patients susceptible to infections. Por example, fungal infections (for which ketoconazole, 

itraconazolc, voriconazolc, and posaconazolc arc typically prescribed) are common in Cushing's 

syndrome patients. Cushing's syndrome patients often suffer from ulcers or other gastrointestinal 

disorders (for which cimeticline, a CYP3A inhibitor, may be prescribed). Doctors may wish to 

prescribe strong CYP3A inhibiting antibiotics such as clarithromycin and telithromycin to treat 

bacterial infections. Cushing's syndrome patients often suf'ler depression, which appears to be 
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causally related to their high cortisol levels. The antidepressant nefazodone is a strong CYP3A 

inhibitor. Prior to the applicant's work and per the warnings and precautions in the PDA label, 

Cushing's syndrome patients requiring more than 300 mg/day mifepristone could not safCly be 

prescribed any of the strong CYP3A inhibitors commonly prescribed to treat secondary 

conditions often observed in patients with Cushing's syndrome. 

The novel methods of the claims, based on the smvrising results disclosed in this 

application, allow for the concomitant use of CYP3A inhibitors with up to 900 mg/day 

mifepristone. Thus, the methods of the pending claims provide surprising advantages to the 

patient with Cushing's syndrome, by providing additional treatment options previously 

unavailable to those patients requiring more than 300 mg mifcpristone per day. Finally, the 

discovery embodied in the subject claims pennits patients to safely combine drugs without the 

years of delay that would have been required had the Greenblatt effect been observed and low 

dose clinical trials mandated to assure the clinical clfectiveness of!O\v doses of mifepristone 

when combined with CYP3A inhibiting drugs. 

The Declarant has nothing further to say. 

Dr. Hanford K.S. Yau 

Attachments: Exhibit I Dr. Moraitis' CV 
Exhibit 2 - Greenblatt and Harmatz (20 15) 
Exhibit 3 -- 2012 FDA Korlym Label 
Exhibit 4- 2012 FDA Approval Letter 
Exhibit 5 Nizoral Label 
Exhibit 6 ·~ Kaeser ct al., (2009) 
Exhibit 7 Peseriu eta!. (20 I 2) 
Exhibit 8- 2017 Revised FDA Korlym Label 

KILPATRICK TOWNSEND & STOCKTON LLP 
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Hanford K.S. Yau, MD, CCD, FACP, FACE 

E'ersonal ln_tgrmation 

Professional addresses: 13800 Veterans Way, Clinic 1 D, Orlando, FL, 32827 
2335 East Kashian Lane, Suite 280, Fresno, CA 93701 

Contact: hanfordyau@grnail.com, 914-329-8494 
ORCID: http:/lorcid.org/0000-0003-3143-2407 

Education 

Undergraduate: The University of California, San Diego, La Jolla, CA 
Bachelor of Science in Bioengineering, July 1996- June 2000 

Medical School: New York Medical College, Valhalla, NY 
Doctor of Medicine, June 2001 - May 2005 

Internship: Naval Medical Center Portsmouth, Portsmouth, VA 
Categorical Internal Medicine, June 2005- July 2006 

Residency: Naval Medical Center San Diego, San Diego, CA 
Categorical Internal Medicine, July 2008- June 2010 

Fellowship: The University of Florida, Gainesville, FL 
Endocrinology, Diabetes, & Metabolism, July 2012- June 2014 

Board Certification 

• Board Certified in Endocrinology, Diabetes, & Metabolism, American Board of Internal 
Medicine, November 2014- December 2024 

• Board Certified in Internal Medicine, American Board of Internal Medicine, August 2010-
December 2020 

• Certified Clinical Densitometrist (CCD), International Society of Clinical Densitometry, May 
2014- May 2019 

Medical Licensure 

California: A96501, original issuance 2006 
Florida: ME112651, original issuance 2012 
Indiana: 01 066483A, original issuance 2009 

Honors and Awards 

• Fellow of the American College of Physicians (November 20 17) 
• Fellow of the American College of Endocrinology (November 2017) 
• Diplomate of the American Board of Internal Medicine (March 2015) 
• American Association of Clinical Endocrinologists 22nd Annual Scientific & Clinical Congress 

Poster Presentation Awards, Third Place (May 2013) 
• Summer Research Fellowship by the New York Medical College Center for Primary Care 

Education and Research (July 2002) 
• The Armed Forces Health Professional Scholarship by the Department of the U.S. Navy 

(April 2001) 
• Certificate of Excellence for Outstanding Research from the Department of Bioengineering, 

University of California, San Diego (2000) 
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• Certificate of Recognition for Outstanding Research from the Department of Bioengineering, 
University of California, San Diego (2000) 

• Senior Honors for Academic Excellence from the University of California, San Diego (2000) 
• Exemplary Teaching Assistant Award from the Department of Chemistry and Biochemistry, 

University of California, San Diego (2000) 
• Provost Honors (7 awards) for Academic Excellence from the University of California, San 

Diego (1996- 2000) 
• Lifeline Foundation Student Research Fellowship on Vascular Disease, Manchester, MA 

(1998) 
• Golden Key International Honor Society (induction 1997) 

Military Service 

United States Navy, Lieutenant Commander, Medical Corp, May 2005- July 2012, 
Honorably Discharged 

• Navy & Marine Corps Achievement Medal (2 awards) 
• National Defense Service Medal 
• Armed Forces Expeditionary Medal 
• Global War on Terrorism Expeditionary Medal 
• Global War on Terrorism Service Medal 
• Military Outstanding Volunteer Service Medal 
• Navy & Marine Corps Public Health Center Health Promotion & Wellness Award 

Professional Positions and Appointments 

Staff Endocrinologist, Orlando Veterans Affairs Medical Center, Orlando, FL, September 2015-
Present 

• Serving as staff consulting endocrinologist 
• Site director of fellowship training in Endocrinology, Diabetes, and Metabolism 

Assistant Professor of Internal Medicine, The University of Central Florida, Orlando, FL, April 
2016- Present 

• Serving as assistant clinical professor in medicine and endocrinology 

Assistant Clinical Professor in Health Sciences, The University of California San Francisco 
(Fresno Division), Fresno, CA, August 2014- Present 

• Serving as assistant clinical professor in medicine and endocrinology 
• Consulting endocrinologist at Community Regional Medical Center, Fresno, CA 

Staff Physician, North Florida South Georgia Veterans Health System, Gainesville, FL 
Fee Basis Consultant, Department of Internal Medicine, January 2013- July 2014 

Department Head/Staff Physician, Naval Hospital Oak Harbor, WA 
Department of Internal Medicine, July 2010- June 2012 

• Appointed as department head from August 2010- June 2012 
• Championed hospital diabetes program and advanced the hospital HEDIS index for 
cardiovascular, diabetes, and mental health indicators to overall second place in all of Navy 
Medicine 
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• Served as the convening authority for medical boards and disability evaluation 

Staff Physician, USS BATAAN (LHD 5), Norfolk, VA 
Junior Staff Physician, August 2006- June 2008 

• Deployed as primary care physician for 1,500 Naval personnel in support of Operation 
Iraqi Freedom and Operation Enduring Freedom 
• Served as first assistant surgeon to staff general surgeon of Fleet Surgical Team 5 
• Provided backup medical logistics and support to the 261

h Marine Expeditionary Unit 
• Participated in medical civic assistance program in Djibouti, Africa 

Institutional, Depa_rtmental, and Divisional Administrative Responsibilities 

• Appointed and serving as member of ethics consultative committee at Orlando Veterans 
Affairs Medical Center (May 2016 - Present) 

• Appointed and serving as alternate member of the institutional review board (IRB) at 
Orlando Veterans Medical Center (December 2015- February 2018) 

• Appointed and served as advisor and committee member for pharmacy & therapeutics 
committee at Community Regional Medical Center (December 2014- July 2015) 

• Appointed and served as advisor for education and evaluation committee at UCSF-Fresno 
and Community Regional Medical Center (December 2014- July 2015) 

• Appointed and served as subspecialty fellow advisor for housestaff quality and patient safety 
committee at UF Health System (January 2013- July 2014) 

• Served as subspecialty assistant for diabetes taskforce and inpatient glycemic control work 
team at UF Health System (September 2013- July 2014) 

• Appointed and served as the public health emergency officer at Naval Hospital Oak Harbor, 
WA (2011 - 2012) 

• Appointed and served as the chairman of the pharmacy & therapeutics committee at Naval 
Hospital Oak Harbor, WA (2011- 2012) 

• Appointed and served as the chief clinical laboratory officer at Naval Hospital Oak Harbor, 
WA (2011 - 2012) 

• Appointed and served as the physician advisor to the allergy and immunization clinic at 
Naval Hospital Oak Harbor, WA (2010- 2012) 

• Appointed and served as the resident representative to the Navy Chapter of the American 
College Physician's Volunteerism Committee (2008- 201 0) 

professional Memberships 

• American Thyroid Association, 2012- Present 
• The Endocrine Society, 2012- Present 
• The International Society for Clinical Densitometry, 2011 -Present 

• Serving as clinical osteoporosis joint symposium abstract & clinical case reviewer 
(2016- 2017) 
Serving as a member of the Online CME/Education Committee (2016- Present) 

• Served as a member of the Certified Clinical Densitometrist Item Writing and 
Standard Setting Committee (2015- Present) 

• American Association of Clinical Endocrinologists, 2008- Present 
• Council for the Advancement of Diabetes Research and Education, 2006- Present 
• American College of Physician, 2005- Present 

For Official Use Only (FOUO) 3 Privileged & Confidential 



597

Hanford K.S. Yau, MD, CCD, FACP, FACE 

Presentations at N(;ltional Meeting~ 

American Association of Clinical Endocrinologists 27th Annual Scientific and Clinical Congress, 
Boston, MA, May 17th, 2018 

• Clinical Consequences and Treatment of Hypercortisolism 

Piper Jaffray & Co. Biotechnology Equity Research, New York, NY, September ih, 2017 
• Perspective on Hypercortisolism and Development of Medical Therapies 

Stifel Financial Corp. Biotechnology Equity Research, Boston, MA, August 1 ih, 2017 
• Perspective on Cushing's Syndrome Treatments 

The Florida Endocrine Society, Inc. & AACE- Florida State Chapter, Inc. "Best of the Best: 
2017", Orlando, FL, August 5111

, 2017 
• Clinical Consequences of Hypercortisolism 

American Association of Clinical Endocrinologists 261
h Annual Scientific and Clinical Congress, 

Austin, TX, May 51
h, 2017 

Speaker for Plenary Session, F51: Practical Issues for Nurse Practitioners/Physician 
Assistants in an Endocrine Practice, "The Spectrum of Autoimmune Endocrinopathies" 

Taking Control of Your Diabetes (TCOYD), Del Mar, CA, November 191
h, 2016 

• Speaker at the 2016 Orlando Regional Conference on Diabetes, Cardiovascular, and 
Renal Effects 

American Association of Clinical Endocrinologists 251
h Annual Scientific and Clinical Congress, 

Orlando, FL, May 2016 
• Covert Cushing's Syndrome- Treating the Deleterious Effects of Cortisol Excess 

Through Receptor Antagonism 

2014 Association of American Medical Colleges Integrating Quality: Improving Value through 
Clinical Transformation, Education, and Science Meeting, Rosemont, IL, June 2014 

• Why Aren't We Reporting? Attitudes and Perceptions of Training Housestaff to Patient 
Safety Reporting 

83rd Annual Meeting of the American Thyroid Association, San Juan, Puerto Rico, October 2013 
• Cribriform-Morular Variant of Papillary Thyroid Carcinoma (CMVPTC): Revisiting a 17 

Year Old Case with a New Histopathological Diagnosis 

The Endocrine Society's 95th Annual Meeting & Expo, San Francisco, CA, June 2013 
• Denosumab (Xgeva®) Induced Severe Hypocalcemia in a Metastatic Castration 

Resistant Prostate Cancer (CRPC) Patient 

American Association of Clinical Endocrinologists 22nd Annual Scientific and Clinical Congress, 
Phoenix, AZ, May 2013 

• PEG-Asparaginase (PEG-ASP) Induced Hyperglycemia in a Patient with Acute 
Lymphoblastic Leukemia (ALL) 
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Navy Chapter of The American College of Physician Poster Presentation, October 2008 
• Hypersensitivity Pneumonitis after Exposure to DOT 5 Silicone Brake Fluids 

Grand Rounds and University Invited Presentations 

Division of Endocrinology, Diabetes, & Metabolism at The University of California, Davis, 
Sacramento, CA 

• Clinical Consequences of Hypercortisolism - May 3rct, 2018 

Division of Endocrinology, Diabetes, & Metabolism at University of Michigan, Ann Arbor, Ml 
• Medical Therapy for the Treatment of Hypercortisolism- March 22nct, 2018 

Division of Endocrinology, Diabetes, & Metabolism at University of California, San Francisco, 
Fresno, CA 

• Internal Medicine Board Review (Endocrinology)- January 2015 
• Bone Health and Osteoporosis (Endocrinology)- May 2015 

Division of Endocrinology, Diabetes, & Metabolism Grand Rounds at University of Florida 
• Endocrine Management of Prader-Willi Syndrome- April 2014 
• Internal Medicine Board Review (Endocrinology), Adrenal Disorders- April 2014 
• Internal Medicine Board Review (Endocrinology), Thyroid Disorders- April 2014 
• Use of Exendin 9-39 to Correct Post-Gastric Bypass Hypoglycemia- March, 2014 
• Quarterly Morbidity & Mortality Report- September 2013 
• Endocrine Emergencies: Thyroid Storm -August 2013 
• Endocrine Emergencies: Hypercalcemia -July 2013 
• Amiodarone Thyroid Disorders- July 2013 
• Basics of Insulin Pump Therapy- July 2013 
• Update on Testosterone Replacement Therapy- June 2013 
• Diabetes Spectrum: Maturity Onset Diabetes of the Young- May 2013 
• Genetic Connection Between Colorectal and Thyroid Cancer- March 2013 
• Familial Heterozygous Hyperlipidemia- February 2013 
• Molecular Approach to Thyroid Cancer- October 2012 
• Diabetes Spectrum: Latent Autoimmune Diabetes in Adults- September 2012 
• Antithyroid Medication Induced Agranulocytosis- August 2012 

Grants Awarded 

• Kaiser Permanente/lnstitute for Healthcare Improvement Scholarship, December 2013 
• The American Thyroid Association Trainees' Grant Program, July 2013 
• American Association of Clinical Endocrinologist Travel Grant, April 2013 
• The Endocrine Society's 95th Annual Meeting Early Career Forum Award, February 2013 

Honorarium & Consultant Role 

Corcept Therapeutics Inc., Menlo Park, CA 
• Serving on the content development steering committee on Cushing Syndrome 
• Serving on National Medical Advisory Board on Adrenal Adenoma, Cushing Syndrome, 

and Cushing's Disease 
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• Serving as a consultant and speaker on treatment of Cushing Syndrome with 
mifepristone (Korlym®) 

Genzyme Corp., Cambridge, MA 
• Served as advisor on treatment for homozygous familial hypercholesterolemia (HoFH) 

with mipomersen sodium 

Endo Pharmaceuticals (Endo International Pic), Malvern, PA 
• Served as advisor on treatment for male hypogonadism with testosterone undecanoate 

Bibliography and Reviewership 

• Yau, H, Kinaan M, Quinn SL, Moriatis AG. Octreotide long-acting repeatable in the 
treatment of neuroendocrine tumors: patient selection and perspectives. Biologics: Targets 
& Therapy. 2017 Dec6; 11:115-122. 

• Medina Encarnacion D, Vieira D, Kinaan M, Yau H, Quinn Martinez S. Familial 
Hypercholesterolemia (FH) due to an Uncommon LDL Receptor Mutation. Integrative 
Clinical Cardiology. 2017; 1(1) 

• Kinaan M, Yau H, Martinez S, KarP. Concepts in Diabetic Nephropathy: From 
Pathophysiology to Treatment. Journal of Renal and Hepatic Disorders. 2017; 1 (2): 10-24. 

• Yau H, Stacpoole P. "The pathophysiology of hypoglycemia and tactic acidosis in malaria." 
Encyclopedia of Malaria, Ed. Marcel Hommel, Ed. Peter Kremsner. New York: Springer, 
2014. 

• Yau H, Rivera K, Lomonaco R, Cusi K. The future of thiazolidinedione therapy in the 
management of type 2 diabetes mellitus. Curr Diab Rep. 2013 Jun; 13(3): 329-41. 

• Editorial Reviewer for book chapter titled "Partial Remission (honeymoon phase) in Type 1 
Diabetes Mellitus: What Clinicians Need to Know" in Frontiers in Clinical Drug Research -
Diabetes and Obesity, Bentham Science Publishers, UAE. Expected publication 2017. 

Civic Activities 

The MAVEN Project, 2015- Present 
• Volunteer endocrinology consultant through telemedicine for California clinics devoted to 

underserved populations 
Canine Companion for Independence, 2008- Present 

• Work to increase outreach and placement of exceptional functional canine for the 
disabled 

Habitat for Humanity, 2005- Present 
• Work as part of building teams to construct new homes to eliminate poverty housing 

nationally 

Prior Work Experiences 

Senior Quality Control Analyst (June 2000- July 2001) 
Genentech, Inc., South San Francisco, CA 

Senior Staff Research Associate (September 1997- June 2000) 
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Veterans Affairs Medical Research Foundation in conjunction with the Department of Surgery, 
University of California, San Diego, CA 

Others 

Additional training: 
• AACE Fundamentals and Advanced Coding - September 2012 
• AACE Thyroid FNA and Diagnostic Cytology for Endocrinologist and Advances in 

Thyroid Cancer Diagnosis and Therapy- January 2012 
• AACE Nuclear Medicine Course- August 2011 
• Certified insulin pump trainer and prescriber- Medtronics Inc., 2010 
• AACE Diagnostic Neck Ultrasound and UGFNA Course- September 2009 

FDA REMS Registered Prescriber: 
• Parathyroid hormone (Natpara)- primary hypoparathyroidism 
• Testosterone Undecanoate (Aveed)- male hypogonadism 
• Metreleptin (Myalept)- leptin deficiency in generalized lipodystrophy 
• Vandetanib (Caprelsa)- advanced medullary thyroid cancer 
• Phenterime/Topiramate (Qsymia)- weight loss 
• Mipomersen (Kynamro)- familial hypercholesterolemia 
• Lomitapide (Juxtapid)- familial hypercholesterolemia 
• Dofetilide (Tikosyn)- highly symptomatic atrial fibrillation/atrial flutter 
• I soretinoin (Accutane) - severe recalcitrant nodular acne 
• Etonogestrel (Nexplanon/lmplanon)- fertility prevention 
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l hereby certify that this correspondence is being filed via 
EFS·Web -with the United States Patent and Trademark Office 
on -~~~~Jul 18 2018 

KILPATRICK TOWNSEND & STOCKTON LLP 

By: /To Ann Honcik Dallara/ 
JoAnn Honcik Dallara 

PATENT 
Attorney Docket No.: 085178~ l053027-011410US 

Client Ref No.: 

IN THE UNJTEJ) STATES PATENT AND 1JlAllli:~'lARK O~FFICE 

In re Application of: 

Joseph K. Belanoff 

Application No.: 15/627,359 

Filed: June 19, 2017 

For: CONCOMITANT ADMINISTRATION 

OF GLUCOCORTICOID RECEPTOR 

MODULATORS AND CYP3A OR 

STEROIDOGENESIS INHIBITORS 

Customer No,: 144579 

Commissioner tor TJatents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

ConfllTilation No.: 2957 

Examiner: Chris E. Sinm10ns 

Technology Center/Art Unit: 1629 

SECOND RULE 132 DECLARATION 
BY DR. HANFORD KS. YAU 

I, Dr. Hanford K. S. Y au, being duly vvarned that willful false statements and the 

like are punishable by fine or imprisonment or both, under 18 U.S.C. § 1001, and may jeopardize 

the validity of the patent application or any patent issuing thereon, state and declare as follows: 

1. All statements herein made of my D\v11 knowledge are true and statements made on 

information or belief are believed to be true.. The Exhibits ( 1-8) attached to my earlier Rule 13 2 

Declaration dated June 19, 2018 are incorporated herein by reference. 

2. I received a medical doctorate from the New York Medical College in 2005, and 

received fellovvship training in Endocrinology, Diabetes and Metabolism at the University of 

Florida, College of Medicine from 2012-2014. I am board certified in Internal Medicine and in 

1 
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Rule 132 Declaration ofDr. HanfordKS. Yau 
USSN !5/()27,359 

Endocrinology, Diabetes, and Metabolism by the American Board of Internal Medicine. I am a 

fellow of the American College of Endocrinology and the American College of Physicians and I 

hold faculty positions at both the University of Central Florida and at the University of 

Califomia San Francisco (Fresno Division). I have a clinical pradice where I routinely treat 

Cushing's syndrome patients. I am tanuliar with modem medical treatments for patients with 

Cushing's syndrome. My curriculum vitae is attached as Exhibit 1. 

3. I have read the subject application USSN 15/627,359, the outstanding final Office 

Action dated June 12, 2018 and the prior art references cited by the Examiner (Korlym<ID 2012 

Package Insert~ \VO 2009/050136 Ulm<mn and Kaeser (2009)). I understand that the Examiner 

believes the pending claims to be obvious over the Package Insert as a primary reference with 

Ulmann as a secondary reference. 

4. My first declaration submitted to the USPTO on June 28,2018 for USSN 15/627,368, 

is submitted along \:vith this second declaration to provide evidence of surprising advantages 

suHicient to traverse the outstanding rejection. This second declaration is intended to provide 

evidence of how a practicing physician would read and understand the 2012 Package Insert with 

knowledge of Ulmann and Kaeser. In brief, it appears that the Exaruiner has interpreted the 

Package Insert in a manner that contradicts the plain meaning of the language. His reasoning 

cont1ates the general instructions for optimizing mifepristone doses in the absence of C)'P3A 

inhibitors with express instructions not to exceed 300 mg/day of mifeprlstone when combining 

mifepristone ·with CYP3A inhibitors. In addition, the Examiner urges that Ulmann is motivation 

for an artisan to act contrary to the express instructions of the Package Insert. Ulmann teaches 

that mifepristone can be combined with cortisol synthesis inhibitors including ketoconazole to 

prevent spikes in cortisol levels attributed to mifepristone. Uhmmn does not address the effect of 

co-administration of ketoconazole on mifepristone levels. Kaeser is addressed in my first R11le 

132 Declaration at section 7a, page 8. 

5. As I read the outstanding Office Action, the Examiner repeatedly states that an artisan, 

a doctor treating patients with Korlym.'ID, reading the 2012 Package Inseti and the 2009 Ulmann 

patent application \vou.ld have understood or have been motivated to dose mifepristone in 300 
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mg increments up to 1200 mg/day when combined with CYP3A inhibitor. This statement is 

repeated at pages 6 - 8 ofthe final Office Action: 

One of ordinary skill in t:he art: \Hould have found it obvious. to 
treat hyperglycemia secondary to typercortisolism in adult patients wi.th 
~ndogenou.s Ct:.sh.inq ~ s s.yndrorrte with a_ corrrpositi.on conta:i.ning mifepri~stonE~ 
a:nd ke·toconaz·o1e. The a:ctisan 1'\{ould have understood thcrt both 
l~~ifepristone and ketoconazole are ·t.au.ght to be -u.sed. fOr treating Cus.hing' 
.s di.sea.ses a.nd may be combix1.ed for tJ1at purpose {TJl:rrtann),.. When combined}' 
the artisan would have furU1<2r reccgnized that a "red1.1ction of· 
rnifeprist.one may be. reql1iredu .. Thl).s, if the Cushing¥ s patie.nt is treat·ed 
with 1~?00 r:ng en: 900 rn9 as ci.isclc.::~ed by the package in::rert and it is found 
to be beneficial to combine '''ith ke·toconazole, then the arti.san would 
have understood that the concentration of mifepristone n-.ay be adjusted by 
300 mg increments and as t.olerated (see package insert}. 

While the _px:ic.or art does no·t specif"ically lower mifepristone dosa::,te 
to 300 mg a.nd titrating it up to 600 :mg, one of ordinary skill in the a:ct 
would have understood tha·t vlhile lowering it to 300 n1g i.s the rnore pr:efer.'red 
dose of IllifepristonB \'-'hen coiiLbine with ketocon<>.zole, the artisar. would have 
recognized that the dose should be adjusted as tolerab~d while considering 
the benefits and costs for using the combination of drugs for t.reatmen.t. 

As outlined above, the_ packc~g~e i nse:rt te-a.ches. tJJat the a.dj ustrrtE~nt 
of dose of mifepristorw based on clinical ·tolerance and clir:.ical 
re;:sponse. Thu;:;:, vne of ordinary skill in the a,rt \.'JOuld have understood 
tho_t t,.,rhile· lo~,;er:i.ng it to .300 mg is the more preferrE~d dose of 
m:Lfepxi::rtone when combine l¥ith ketoconazcle, the ar·t.:.isan wou.ld have 
recognized that the dose should. be adjusted as tolerated while 
considering the benefits and costs for using the combination of drugs f<:>r 
treatment. 

In the above text, the Examiner has conflated the 2012 PaC:kage Insert's general instructions 

concerning dose titration with the express statements in the Label not to exceed 300 mg/day 

when mifepristone is combined 'vith a CYP3A inhibitor. In doing so, the Examiner supports his 

rejection on a misreading of the Package Jnsert directly contradicting its plain meaning. 

6. \Vhen combined with CYP3A inhibitors, the label expressly states that the dose of 

mitepristone should not exceed 300 mg/ml. See page 1 ofExhibit 2- Package Insert: 

,. C"\:'P3A inhibitors: Caution shm.dd he used \Vhen Korlym is 
used \Vifh strong C\"P3A inhibitors. Lilni1 mifepristnne dose tn 
300 m.g per day when use,;:l with sti\":l11£ CYJ·'3A inhibitors (5.6, 
7.2). 

The above text is expressly informing physicians not to exceed 300 mg/day of mitepristone -vvhen 

combined vvith CYP3A inhibitors. This express directive clearly suppla11ts the geneml directions 
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to up-titrate dosing of.mifepristone from 300 to 1200 mg/day to optimize patient. From Page 1 of 

the Package Insert; 

----------DOSAGE A.l"\D AU:MINThTRATION~------
~ Administer o:m;e- daily mall}' '"'.it:h a rueal {2J. 
• The recouu:nen<led starting dose is 3(}0 mg once daily 

(2). 
• Renal imp<1im:-eut: do not exceed 600 mg <:mce daily. 
* :Mild-to-moder{lfe hepatic impairment do uot exceed 

600 mg !)HCe dai1y. Do not use in severe hepntic 
impainnent. 

Based <.1H clinical :;respo:l:tSe and toie:mhil:ily, the do-se n:my he 
increased:itl 300 mg:mcrements to a maximum of 1200 mg once 
daily. Do not exceed 2H mgikg per day (2). 

FDA approved Package Inserts are recommendations for good medical practice. 

Practicing physicians, such as mysett: \riew Package Inserts as important guidelines for treating 

their patie:nts. While physicians are legally permitted to go off label, they do so at their own risk 

of legal liability. In my experience, this is a rare event and most commonly occurs for 

alternative, non-approved medical indications. It is one thing to prescribe a drug for an off-label 

use at generally accepted safe doses. It is quite another to treat a patient with drug doses that are 

counter to the express warnings of the label. This is especially true when those warnings are 

presenting clear ami obvious <.~oncems over toxicity. 

While the Ulmann (2009) reference suggests a reason to combine mifepristone with 

inhibitors of cortisol synthesis including ketoconazole, the 2012 FDA Package Insert is a legally 

mandated and FDA approved document. Its primary purpose is patient safety. When the 

Package Inse1t is read in combination with the teachings of Ulmmm (2009\ the combination 

would not motivate a competent physician of ordinary skill to combine more than 300 mg/day of 

mifepristone with a CYP3A inhibitor inCluding ketoconazole in an attempt to optimize the 

benefits of mifepristone. 

7. As a clinician who has treated patients with Cushing's disease with mifepristone and 

for the reasons stated above, I respectfully submit that the Examiner's reasoning for rejecting the 

pending clairns goes well beyond the plain meaning of the 2012 Package Insert and is not how an 

4 
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artisa..'1 of ordinary skill would interpret the text ofthe Package Insert even with knowledge of 

Uhmmn. 

The Declarant has nothing further to say. 

,./ . .. ~,~· 

<> ---:~~ ... /· ./6 /./ Zc l'\'S····' 
---------------··----------·-····-·---------------------

Dr. Hanford K.S. Y au Date 

Referenced Attachments: Exhibit 1- Dr. Yau's CV 
Exhibit 3- 2012 FDA Korlym Label 

KILPATRICK TO\VNSEND & STOCKTON LLP 
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RULE 132 DECLARATION BY DR. 
PAUL G. PEARSON 

I, Dr. Paul G Pearson, being duly warned that willful false statements and the like 

are punishable by fine or imprisonment or both, under 18 U.S. C. § 100 l, and may jeopardize the 

validity of the patent application or any patent issuing thereon, state and declare as follows: 

l. All statements herein made ofmy own knowledge are true and statements made on 

information or belief are believed to be true. The Exhibits (1-8) attached hereto are incorporated 

herein by reference. 

2. 1 received a doctorate in Pharmacology from the Aston University, Birmingham, 

England in 1986, held a post-doctoral position at the University of Washington and have held 

supervisorial positions in the pharmaceutical industry where I focused on drug metabolism. I am 

presently president and CEO of Pearson Pharma Partners which is a drug discovery and 

development organization specializing in pharmacokinetics and dmg metabolism and 
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translational medicine strategic and technical guidance for biotechnology and "Pharma" 

companies. The subject patent owner, Corcept Therapeutics, Inc is a current client of Pearson 

Phanna Partners. My curriculum vifae is attached as Exhibit l. 

3. In the course of my work for Corcept, I have become familiar with their mifepristone 

product Korlynl' , its pharmacokinetics and pharmacodynamics. I have read the subject 

application USSN 15/627,368, the outstanding non-final Office Action dated March 16, 2018 

and the prior ali reference cited by the Examiner (WO 2009/050136 (Ulmann). I understand that 

the Examiner believes the pending claims to be obvious over Ulmann. 

The purpose of this declaration is to provide objective evidence of surprising advantages 

sufficient to traverse the outstanding rejection. 

4. THE INVENTION 

The pending claims recite a dosing regimen for treating Cushing's syndrome with a 

combination of mifepristone and a CYP3A inhibitor. The specifics of the claimed invention 

require that original amount of mifepristone in the absence of the CYP3A inhibitor be reduced 

by at least 25% to a dose that is greater than 800 mg/day when combined with the CYP3A 

inhibitor. This claim stands in contrast to the FDA original maximum dose of no greater than 

300 mg/day when combined with ketoconazole, which is a strong CYP3A inhibitor that is often 

used to treat patients with Cushing's syndrome. Pending claim l reads: 

1. A method of treating Cushing's syndrome in a patient who is taking 
a once daily (OD) dose of mifepristone comprising reducing the once
daily dose amount of said mifepristone administered to said patient 
from an original OD mifepristone dose amount to an adjusted OD 
mifepristone dose amount that is greater than BOO mg and is at least 
25 less than said original OD mifepristone dose amount when the 
patient is receiving concomitant administration of a CYP3A inhibitor 
selected from ketoconazole, itraconazole, fluconazole, cimetidine, 
nefazodone, ritonavir, nelfinavir, indinavir, atazanavir, amprenavir, 
fosamprenavir, boceprevir, clarithromycin, conivaptan, lopinavir, 
posaconazole, saquinavir, telaprevir, telithromycin, voriconazole, 
cobicistat, danoprevir, elvitegravir indinavir, paritaprevir 
ombitasvir dasabuvir and troleandomycin. 

The outstanding obviousness rejection is over Ulmann (WO 2009/050 1136). Ulmann 

teaches the combination of glucocOJiicoid receptor antagonists (eg. mifepristone) and cortisol 

2 
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synthesis inhibitors (eg. ketoconazole) to treat patients with Cushing's syndrome. The Examiner 

finds the claimed invention to be primafi:tcie obvious. 

As discussed below, based on my professional experience, I find the claimed invention to 

be unexpected and to provide advantages to patients with Cushing's syndrome and doctors 

treating them. 

5. BACKGROUND 

Cushing's syndrome is defined by the overproduction of cortisol. It is a life-threatening 

disorder typically caused by a tumor. The tumor either produces cortisol or adrenocorticotropic 

hormone (ACTH). ACTH causes the adrenal glands to produce cortisol. By binding to the 

glucocorticoid receptor (GR), cortisol performs many essential physiological functions. Cortisol 

also binds to the mineralocorticoid receptor (MR). Significant cortisol binding at MR occurs 

when cortisol levels are very high. 

The abnormally high levels of cortisol in patients with Cushing's syndrome result in 

excessive activity at the GR, which causes the symptoms of Cushing's syndrome. These 

symptoms include hyperglycemia, hypertension, persistent infections, hypokalemia, bone loss, 

hirsutism, psychosis, depression, hirsutism and other adverse effects. The median life 

expectancy of untreated patients with severe Cushing's syndrome is approximately five years. 

Treating patients with Cushing's syndrome presents complex clinical challenges. 

Surgery to remove the tumor that is secreting excess cortisol or ACTH is the preferred treatment, 

but is successful in only 50 percent of patients. In the remaining 50 percent of patients, 

physicians use dmgs to reduce cortisol activity. 

Before the FDA's approval ofmifepristone to treat Cushing's syndrome in 2012, the 

standard of care was to administer cmiisol synthesis inhibitors such as ketoconazole. An 

undesired side effect of ketoconazole is to strongly inhibit CYP3A. CYP3A is a family of 

enzymes responsible for the metabolism (i.e., breakdown and clearance) ofmifepristone. 

Modernly, physicians can use mifepristone (Korlymw) to treat patients with Cushing's 

syndrome. Mifepristone works by a different mechanism than ketoconazole. Rather than 

lowering cortisol levels, mifepristone reduces the level of cortisol activity by competing for 

cortisol at cortisol's primary binding site - GR. As the level of cortisol activity at the GR drops, 

the symptoms of patients with Cushing's syndrome improve. 

3 
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In animal models, cardiotoxicity and hepatoxicity were observed with high doses of 

mifepristone. Following oral intake in humans, mifepristone is extensively metabolized by 

demethylation and hydroxylation, the initial metabolic steps are catalyzed by the cytochrome 

P450 (CYP) enzyme CYP3A4. The three most proximal metabolites of mifepristone, namely the 

monodemethylated, didemethylated and hydroxylated metabolites of mifepristone, all retain 

considerable affinity toward glucoc011icoid receptors. Mifepristone excretion is mainly fecal 

with less than l 0% of the dose recovered in the urine. Based on the available evidence, the 

FDA did not approve mifepristone in doses higher than 1200 mg/day. 

As explained in detail below, patients with Cushing's syndrome are susceptible to fungal, 

viral, and bacterial infections. They often suffer from depression. Among the drugs used to treat 

these secondary medical conditions are those that selectively inhibit CYP3A. Until the subject 

invention was discovered, good medical practice did not recommend combining drugs that 

inhibit CYP3A with mifepristone. This was because of concern that co-administration would 

raise mifepristone blood concentrations to toxic levels. 

Jn addition to combining drugs to treat secondary medical disorders associated with 

Cushing's syndrome, there is motivation to combine ketoconazole with mifepristone to treat the 

primary condition of Cushing's syndrome- overproduction of cortisol. By antagonizing the GR, 

mifepristone inhibits the normal feedback loop for cortisol and causes cortisol levels to increase 

further in many patients. As cortisol levels rise, cortisol binding at MR becomes more frequent 

and this can result in dangerously low potassium levels- a serious adverse event known as 

hypokalemia. Hypokalemia is a side effect experienced by approximately 40 percent of the 

patients taking mifepristone to treat Cushing's syndrome. 

Concerned that CYP3A inhibition would lead to dangerously high levels ofmifepristone, 

the FDA limited the recommended dose of mifepristone to 300 mg/day for patients also 

receiving strong CYP3A inhibitors such as ketoconazole. This is in contrast to the FDA 

allowing mifepristone doses of up to 1200 mg/day in patients not receiving a strong CYP3A 

inhibitor. As explained below, closes of mifepristone at or below 300 mg/clay give rise to serious 

questions of therapeutic effectiveness. In the clinical trials presented in the subject application, it 

was surprisingly determined that mifepristone can be safely combined with CYP3A inhibitors at 

closes recognized by the medical community as effective. This discovery has significant 

advantages to patients. 

4 
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6. COMBINING CYP3A INHIBITORS AND MIFEPRISTONE 

Patients with Cushing's syndrome patients are itmmme suppressed. They benefit from 

the co-administration of mifepristone and with drugs that are strong CYP3A inhibitors. For 

example, doctors may wish to administer antibiotics that are strong CYP3A inhibitors to treat 

bacterial infections. Examples include clarithromycin and telithromycin. Other strong CYP3A 

inhibitors such as ketoconazole and itraconazole are commonly prescribed to treat fungal, viral, 

and yeast infections. The CYP3A inhibitor, cimetidine is prescribed to treat heatiburn and 

ulcers. Notably, the combination ofketoconazole, a drug that inhibits cortisol production and 

mifepristone, a drug that both blocks cortisol action at the GRand elevates cortisol levels can 

alleviate a patient's symptoms of Cushing's syndrome via two different mechanisms of action. 

Ketoconazole reduces levels of cotiisol and mifepristone reduce the impact of cortisol on the 

GR. Normalizing cortisol activity at the GR while preventing cortisol levels from spiking has 

the advantage of reducing the probability of adverse events stemming from cortisol binding at 

MR, ie. hypokalemia. 

Despite the various motivations to combine drugs with mifepristone and prior to the 

surprising clinical findings that support the subject patent application, physicians would have 

been unlikely to treat Cushing's syndrome with combinations of drugs having CYP3A inhibition 

with mifepristone because they assumed (wrongly, as it turns out), that inhibition of CYP3A 

would cause mifepristone levels to become dangerously high. 

The fears of the FDA and persons of skill were understandable. When an inhibitor of the 

CYP3A enzyme (such as ketoconazole) is combined with a drug selectively metabolized by that 

enzyme (such as mifepristone ), toxic levels of the second drug can quickly develop. It is an 

unpredictable phenomenon because some drugs are metabolized by only CYP3A and others are 

metabolized by multiple members of the P450 CYP family, or have other compensatory 

elimination mechanisms. If selectively metabolized by CYP3A, drug levels can increase to 

between 7 and 20 times the levels that would be observed if in the absence of the CYP3A 

inhibitor. We can call this dramatic spike in drug levels, the Greenblatt effect, named after one 

of the investigators who has studied the phenomenon with different drugs (Exhibit 2, Greenblatt 

and Harmatz, 20 15). 

5 
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To ensure that the Greenblatt effect as it relates to combining CYP3A inhibitors and 

mifepristone did not endanger patients, the FDA instructed doctors to limit mifepristone to doses 

of no more than 300 mg/day when combined with ketoconazole or other strong CYP3A 

inhibitors (See Exhibit 3, 2012 Korlym FDA label). A strong CYP3A inhibitor is defined by the 

FDA to cause a greater than five-fold increase in exposure of the victim drug. The FDA also 

required Corcept to test for the Greenblatt effect in healthy adults using a combination of 

mifepristone and ketoconazole. The FDA stated that "only a clinical trial (rather than a 

nonclinical or observational study) will be sufficient to characterize the effect of co

administration of strong CYP3A inhibitors on increasing mifepristone drug levels and to assess 

the potential for the known serious risks of severe hypokalemia and adrenal insufficiency." See 

Exhibit 4, 2012 FDA Approval Letter forNDA 202107 (signed February 17, 2012). 

7. SURPRISING ADVANTAGES 

Surprisingly, the FDA-mandated clinical study showed that the combination of 

mifepristone and ketoconazole did not result in dangerously high levels ofmifepristone. The 

Greenblatt effect was not observed. Mifepristone levels increased by only about 25%. The 

clinical data is presented in the subject patent application. 

The failure to observe the Greenblatt effect was surprising, unpredictable and very 

advantageous to the Cushing's patient population. These results allowed Corcept to devise a 

method for administering the drugs in combination- with the clinical benefits described above

without risking the toxicity associated with excessive mifepristone levels. 

Had the Greenblatt effect occurred (increasing mifepristone levels between 7 and 20 

times), physicians could only have prescribed the drugs together by greatly reducing the dose of 

mifepristone to about 100 mg/day or less- to well below even the FDA's permitted maximum of 

300 mg. At such low mifepristone doses, it is extremely unlikely that patients would have 

experienced any benefit. 

7(a). The Greenblatt effect is unpredictable 

The impact of ketoconazole on the AUC and Cmax of a co-administered drug varies with 

the drug being studied,some drugs are sensitive substrates for CYP3A inhibition (>5-fold 

increase in exposure in the presence of a strong CYP3A inhibitor) some are not. It ranges from 

6 
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inconsequential changes to increases that are so toxic that the FDA does not recommend 

combining the drugs under any conditions. 

The label for Nizarol (ketoconazole) includes a table of drugs that are known to have 

toxicity issues when combined with ketoconazole. See Exhibit 5. 

Table 1: Selected Drugs That Have Been Shown To or Are Predicted To Have Their Plasma Concentrations Altered By NIZORAL®' 

Al:l1JlC-'_\'ll 

In the text below, there is objective evidence of the unpredictability of the Greenblatt effect. 

Midazolam, an anti-anxiolytic benzodiazepine demonstrated an 11.5 fold increase. (See Exhibits 2 and 4) 

Co-administration ofNIZORAUgJ Tablets with alprazolam, miclazolam, or triazolam has 
resulted in elevated plasma concentrations of these drugs. This may potentiate and 
prolong hypnotic and sedative effects, especially with repeated or chronic administration 
of these agents. Concomitant administration of NlZORALQ<) Tablets with alprazolam. 
oral miclazolam, and oral triazolam is contraindicated. (Sec CONTRAINDICA TIONS 
and WARNINGS sections.) Special precaution and patient monitoring arc required with 
concomitant parenteral midazolam, because the sedative etiect may be prolonged. 

Exhibit 2, Greenblatt and Harmatz (20 15) reported that co-administration with ketoconazole 
increased midazolam plasma levels by over II fold. See Figure 1 on page 344: 
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1\atios of total area under the curve (AUC) for oral midazolam during co
administration of each of four inhibitors divided by AUC in the control 
condition with no inhibitor. Each bar is the mean (±SE) value across 
studies for the indicated inhibitor, as described in Table 1. I<ETO ketoco· 
nilzole, ITHA itrilconazole, CLAn clarithrornycin, lilT ritonavir. Numbers 
in parentheses are the total number of subjects participating in studies 
of the indicated inhibitor 

Not all drugs exhibit the Greenblatt effect. See exhibit 6, Kaeser et al. (2009) where the 
antivirals, saquinavir and ritonavir were not excessively elevated when combined with 
ketoconazole. From page 612 of Kaeser: 
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Other drugs exhibiting the Greenblatt effect are: 

Nisoldipinc, a calcium ion blocker with a 24 fold increase (Sec l~xhibit 5) 

Pre-treatment with and concomitant administration ofketoconazole resulted in a 
24-fold and ll-fold increase in mean AUC and Cmax of nisolclipine, respectively, 
compared with treatment with nisolclipine 5 mg alone. Concomitant 
administration of ketoconazole with nisoldipine is contraindicated. 

Cisapridc, a serotonin 5-HT receptor agonist had an R fold increase (See Exhibit 5): 

Oral ketoconazole potently inhibits the metabolism of cisapride resulting in a 
mean eight-fold increase in AUC of cisapride, which can lead to prolongation of 
QT intervaL Therefore concomitant administration ofNIZORAL@ Tablets with 
cisapride is contraindicated 

The effect of ketoconazole is not predictable as between different steroids. 

Eplercnone, a steroidal, antimineralocorticoid is reported to increase by 5 fold (Sec Exhibit 5) 

Ketoconazole increases the eplerenone AUC by roughly 5-fold, thereby 
increasing the risk for hyperkalemia. Co-administration ofNJZORAL@ and 
eplerenone is contraindicated 

Methylprednisolone is increased by 134'!1(, Sec abstract of Glynn ct al. 19R6: 

9 
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Effects of ketoconazole on methylprednisolone 
pharmacokinetics and cortisol secretion 
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7(b ). The therapeutic benefit of mifepristone at low doses is unpredictable and would 

~uire additional clinical studies 

The discovery that the Greenblatt effect did not occur when mifepristone is combined 

with ketoconazole allows Cushing's syndrome patients to use mifepristone at proven therapeutic 

levels when combined with strong CYP3A inhibitors. 

Had the Greenblatt effect applied, and mifepristone levels risen by 7-20 times when 

combined with a strong CYP3A4 inhibitor, physicians could not have adapted by simply 

reducing the dose of mifepristone proportionally-- from 300 mg per day, for example, to 15-40 

mg per day. Achieving therapeutically beneficial plasma levels of mifepristone depends on the 

amount of mifepristone available to bind GR. When it enters the blood stream, mifepristone is 

strongly bound by a-1-acid glycoprotein (AAG, also known as orosomucoid). High-affinity 

binding by AAG removes much of the free mifepristone in plasma, rendering it unavailable to 

bind GR. An appropriate dose of mifepristone must provide enough drug to overcome AAG 

binding and provide free drug to bind at GR. Because AAG binding absorbs a significant and 
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7(b). The therapeutic benefit of mifepristone at low doses is unpredictable and would
 

require additional clinical studies
 

The discovery that the Greenblatt effect did not occur when mifepristone is combined

with ketoconazole allows Cushing’s syndrome patients to use mifepristone at proven therapeutic

levels when combined with strong CYP3A inhibitors.

Had the Greenblatt effect applied, and mifepristone levels risen by 7-20 times when

combined with a strong CYP3A4 inhibitor, physicians could not have adapted by simply

reducing the dose of mifepristone proportionally —~ from 300 mg per day, for example, to l5—40

mg per day. Achieving therapeutically beneficial plasma levels of mifepristone depends on the

amount of mifepristone available to bind GR. When it enters the blood stream, mifepristone is

strongly bound by a—l-acid glycoprotein (AAG, also known as orosomucoid). High—affinity

binding by AAG removes much ofthe free mifepristone in plasma, rendering it unavailable to

bind GR. An appropriate dose of mifepristone must provide enough drug to overcome AAG

binding and provide free drug to bind at GR. Because AAG binding absorbs a significant and
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unpredictable portion of a 300 mg mifepristone dose, it is unlikely that a lower dose would have 

any benefit to patients. 

In the seminal clinical study, Exhibit 7- Fleseriu e/ a/. (2012) that led to the approval of 

mifepristone for the treatment of Cushing's syndrome. The authors wrote on page 2042, column 

1: 

The most common doses among responders at wk 24/ET were 600 
mg (40) and 1200 mg (40 ), followed by 300 mg (13.3%) and 
900 mg (6.7 ). 

In real world clinical practice, the arithmetic average dose of mifepristone to 

effectively control Cushing's syndrome is just over 800 mg/day. 

If the Greenblatt effect had been observed causing mifepristone blood levels to 

dramatically increase, the FDA's original recommendation of no more than 300 mg/day would 

have had to be lowered by another 3-fold to 100 mg/day or less. At those low doses, the capacity 

of a patient's AAG to bind mifepristone would have been controlling of therapeutic effect 

because at low doses, the mifepristone would have been mostly bound by the AAG and 

unavailable to antagonize at its target, GR. 

In summary, low doses of mifepristone are therapeutically ineffective due to AAG 

binding. The binding of mifepristone to AAG means that physicians could not have simply 

reduced the dose of mifepristone and have expected a therapeutic response by patients with 

Cushing's syndrome. Even at the FDA's originally required maximum dose of300 mg/day, it is 

unclear that the therapeutic benefits of mifepristone would be observed in a majority of patients 

when co-administered with a strong CYP3A inhibitor. 

At a minimum, additional clinical studies would have had to be conducted to determine 

whether low doses of mifepristone in the presence of ketoconazole or other CYP3A inhibitor 

were clinically effective and safe. Because low levels of mifepristone of s._300 mg/day were 

known to be ineffective for the majority of patients with Cushing's syndrome, the therapeutic 

profile of mifepristone in patients would have had to be established for those patients in need of 

combination therapy. To do otherwise would have been medically unethical. Such studies 
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would have cost tens of millions of dollars and delayed the availability of mifepristone for this 

patient group for 3-5 years. 

Fortunately and surprisingly, the results presented by Applicants in the subject 

application demonstrate that mifepristone is not subject to the Greenblatt effect. There is only 

about a 25% increase in blood levels ofmifepristone in the presence ofketoconazole. This 

means that the claimed methods, requiring a 25% reduction in the originalmifepristone dose 

when administered in the presence of CYP3A inhibitors like ketoconazole, provide safe and 

therapeutically effective levels of mifepristone. The claimed invention allows for immediate 

relief for patients with Cushing's syndrome who would benefit from taking both drugs. 

The FDA recognized the importance of the study presented in the subject application; 

based on this new data, in 2017 the FDA revised the 2012 label to allow a dose of mifepristone 

in the presence of a strong CYP3A inhibitor that is double the originally recommended dose 

(Exhibit 9). 

• [Js-e ofStrong CYP3A Inhibirors: Concomitant use can increase 
mifepristone plasma lewis. Cse only when necessary and limit 
mifepristone dose to 600 mg (5.6). 

A further increase in the recommended dose is anticipated by Corcept, based on the new 

research findings described in the instant patent application. 

8. The present methods allow for treatment of other conditions while treating 
Cushing~s syndrome 

As stated above, patients suffering from Cushing's syndrome often suffer from other 

diseases or conditions as well. The suppression of the immune system caused by excess cortisol 

make patients susceptible to infections. For example, fungal infections (for which ketoconazole, 

itraconazole, voriconazole, and posaconazole are typically prescribed) are common in Cushing's 

syndrome patients. Cushing's syndrome patients often suffer from ulcers or other gastrointestinal 

disorders (for which cimetidine, a CYP3A inhibitor, may be prescribed). Doctors may wish to 

prescribe strong CYP3A inhibiting antibiotics such as clarithromycin and telithromycin to treat 

bacterial infections. Cushing's syndrome patients often suffer depression, which appears to be 

causally related to their high cortisol levels. The antidepressant nefazodone is a strong CYP3A 

12 
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Ruk l 1:' Dccliiration or DL l'aull'ear:>Orl 
LSSN I S(J27, 1M! 

inhibitor. l'riur to !hv applicant's work cmd per the w:..1mings and prccautitms in the FDA lalx:L 

Cushing's synJrorm: p:nicuts requiring more than 300 rng/day milcpristonc could nllt sakly hL· 

prescribed any of' the strong CYPJA inhibitors commonly prescribed to treat sccombry 

conditions olkn ob~;crvcd in patients with Cushing's syndnmK\ 

Thl' novl'l mctltmb of the claims. based on the surprising n:sults disclosed in this 

applica1ion. ~til ow for the concomitanl usc of CYPJ:\ inhibitors vv·ith up to 900 rngiday 

m i kpristonc. Thus. tiK· methods or the pcncl ing claims provide surprising advantages to the 

patient with Cushing's by providing additiunalln.':ttm:nt options previously 

un:1\'ailabk to those patients r~.'quirinu more than JOO rng mili:pristont: JH:r day. Finally, the 

discovery embodied in the subject claims permits patients to sakly combine drugs without the 

yc~us ur ck~lay tint would ltaH· b(T!l required had llw ()recnblatt cfii:ct been observed and low 

dus~_: clinical trials m;md;ncd to ;1ssmc tht: l:li11icnl efti:ctivcncss of low doses of miti::pristonc 

\\h,:n combim;d with CY P3A inhibiting drugs. 

!he lkclaraul hits nothin~'. further to say. 

Paul Pearson. Ph.D. 

/\ttadlmL·nts: 1 :xhibit J 
Exhibit 2 
l :xhibit 3 
l ,:;hi bit -1 
Lxhibit 5 
F:;hibit () 
L.\hibit 7 

Dr. Pearson· s CV 
CJrecnblatt and I !nnrw11. (20 15) 
2012 FD/\ Korlym Label 
2012 FD/\ :\ppro\'all ~.·tter 
01 i /\));\ l r .:!lxd 
K:leser d d L. (2009) 
l k;,criu cr ul (2012) 
:~017 !< . ..:vised J·l)i\ Korlym Label 

Kll Y:\lRICK TO\VNSI·:ND & STOCKTO'~ Ll P 

i'V‘
Ruii': L1,; Dcdzn‘mim‘l m UL Pam? Pearson

N {55633388 

iz'khihilmz him 10 {int zipplicmfl‘x wmk and per {Em mailings um? precaution}; in that. FDA labck

("klxlaing‘s szyrldn‘um panicms rcqlzérmg 11'me them 308 rug/day mil‘bpyésmnc {mum mm szatbly be

prescribcci {my (AWN: strong CYPEA inhibimm commonly pi‘CSCl‘iE’iUéi m {rem wwmizuy

canditimzs ol‘tcn obsgcwcc'! in patients: with Cushing‘s gym‘irmnc.

The, novel mmmdg ofthc daima based on the surprising resulia disclosed in this

zippiicaiitm ‘aHaw far the concomitant use of C‘“:"Y’3x’\ inhihimm with up 10 WW Irigi'day

miiirprismm. ‘i‘hns. the mctlmdé; ul‘éhc [wndmg Ciuims provide surprising a ivzxmagcs it.) the

{Valiant with Cfusi‘aing'x S}~*I”u§a‘m:fiu. by pnwiding additions}! 1112:1131”;ng omiom previmmly

unm'nilabéc to {hose patients; z‘cquiring nmrc lémn 300 mg: mif‘cpréawnc per day. Finally, lhc

dixcovcr)‘ cmbodird in the subject cinéma put‘z’nilts pulicms to mid)“ combine drugs without the.

yum-s which) 1113: would have {mm rcquiml had :hc (,jrccnhlatz ci‘i‘cd bccn obs‘cn‘cd and 30w

amt diniml trials; mmdm‘cd to (135mm the dinical cti‘f‘cciivcncgs; of low times GHEHC;)I”iE§§OHC

whcn combined with C3\"J¢’35\ inhibiting; drugs,

{he Drcizu‘mn Ems nothing, furlhur to 5215'.
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z‘\11;‘1rhmcms: lixhibii 1 ~ Dr. Pcarsonfi {IV

imbifiii’ '3 (h‘mrnhkltl and i‘Ianm‘ttx (2015')

iixhibik 3 2013 E~'il}f\ Koriyx‘n Labci

Iixhibit <1 , 2012 FDA Appmmi 1mm“
iixhibit S v- Nimreil Labs]

3‘ $1i§2it6~ Knexcr m 31L {"3009}

3 §' m '/ I’luscz'iu c! m‘. (1103 2')
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E

Jihii 8 EU] 1? {vicviscd FDA Ka‘srlym Labci
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Pharmacokinetics & Drug Metabolism 
PAUL G. PEARSON, Ph.D.- President & CEO 

Paul G Pearson, Ph.D. 
President & CEO 
Pearson Pharma Partners, 
:3ll9tl La Baya Drive, Suite 101 
Westlake Village, 
California ~) 13G2 

Ofl'ico Phone: 
Mohilu 
E-mail: 

PROFESSIONAL PROFILE 

G00-B08-4G2G 
806-217-8857 
pPa rson@lpBpharma .com 

Established loader in Pharmacokinetics and Drug Metabolism (PKDJ\il) with a track record of 
successfully building and leading industry-recognized PKDJ\11 organizations nt top pharmaceutical 
(Merck & Co.) and biotechnology (Amgen) companies. 

Coq>orate-ll:vd review board ovursight for research and d(wulopmen1 pfforts in discovery and 
dl~VldopmenL of small molecule and large moluculu human t.hnrapeutics. 

Twenty-seven years of preclinical and elinical experience in the discovery and development of small 
molecule and large molecule human therapeutics. Highly experienced in early development. activities 
and strategies to establish proof of biological eoncept in humans with efficient use of resources. 

PHARMA AND BIOTECHNOLOGY LEADERSHIP POSITIONS 

President & CEO, Pearson Pharma Partners (May 2008 to present) 

A drug discovory and development organization specializing in Pharmacokinetics and Drug 
Metabolism and Translntional Medicine strategic and technical guidance for biotechnology and 
"Pharma" companies, and venturl~ Capital f'irms. Current biotnehnology clients ineludc eompanius 
and VC firms in Boston, Soattk, San Diogo and San Francisco bay area. Additional pnrtners includo 
NTH Blueprint Nourosciuncl: Drug (NITI) drug discovery pmgram. 

Vice President and Global Head, Pharm.acokinetics and Drug Metabolism, Amgen Inc., 
Thousand Oaks, CA. (Oct 2003- April 2008). 
Programmatic responsibility for Pharmacokinetics and Drug Metabolism activities in support of 
Amgen Inc.'s drug discovery and drug development programs in Thousand Oaks, CA, San Francisco, 
CA, Boston, MA and Seattle, WA. Direction of 270 scientific personnel engaged in the discovery and 
development of small molecule and protein therapeutics with an $ 85 MM annual operating budget. 

Updated: ,Juno 20Hl 
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Pharmacokine’rics & Drug Metabolism

PA UL G. PEARSON, Ph.D. — President & CEO 

Paul G Pearson, PhD.
President & CEO

Pearson Pharma l.’artners,

81194 La Bay-a Drive, Suite 101

Westlake Village,
California 91362

Office Phone: 650-808—4528

Mobile 805—217—8857

E - mail: pea rson@p 3pharm a .com

PROFESSIONAL PROFILE

Established leader in l’harmacokinetics and Drug, Metabolism (13’Kl.)l\/.l) with a track record of

Successfully building and leading,r industry-rccognized PKDM organizations at top pharmaceutical
(Merck & Co.) and biotechnology (Amgen) companies.

Corporate-level review board oversight for research and devc-slolinncisnt efforts in discovery and

(levehipment of small molecule and la rge molecule human therapeutics.

Twenty-seven years of preclinical and clinical experience in the discovery and development of small

molecule and large molecule human therapeutics. llighly experienced in early development activities

and strategies to establish proof of biological concept in humans with efficient use of resources.

PHARMA AND BIOTECHNOLOGY LEADERSHIP POSITIONS 

President & CEO, Pearson Pharrna Partners (May 2008 to present)

A drug discovery and development organization specializing in Pb a‘rmacokinetics and Drug
Metabolism and 'l‘ranslatirmal Medicine strate ric and technical wuidance for biotechnolo r and. P3

“Pharma” com :ianies and venture 3a. vital l’irms. Current biotechnolo T * clients include com James7 ..

and VC ti rms in Boston, Seattle, San Diego and San li‘rancisco bay area. Additional. partners include

Nll'l Blueprint Neuroscinmce Drug (Nlll) d rug discovery progrziun.

Vice President and Global Head, Pharmacokinetics and Drug Metabolism, Amgen 1110.,

Thousand Oaks, CA. (Oct 2003— April 2008).

Programmatic responsibility for Pharmacokinetics and Drug Metabolism activities in support. of
Amgen Inc’s drug discovery and drug development programs in Thousand Oaks, CA, San Francisco,

CA, Boston, MA and Seattle, WA. Direction of' 270 scientific personnel engaged in the discovery and

development of small molecule and protein tlmrapeutics With an 51% 85 MM annual operating budget.

Updated: June 2018
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CURRICULUM VITAE- PAUL G. PEARSON, Ph.D. Page 2 

PHARMA AND BIOTECHNOLOGY LEADERSHIP POSITIONS (cont.) 

Executive Director, Preclinical Drug Metabolism, Merck Research Laboratories, Merck & 
Co, Inc., West Point, PA. (Jan 1998- Sept 2003). 

Programmatic responsibility for Preclinical Drug Metabolism activities in support of Merck 
Ree><)Hrch Laboratoriuc; drug dic;covery an(l drug development programc; in West Point, PA and 
Hahway, N,J. Thns<) acLivit.ies ineludu support to drug diseovery efforts at tho t.wo largest Merck 
Hites and all Preclinieul Drug M<)tabolism activities in support of Mm·ck development 1wogmms. 
Direction of 1 GO e>cinntifie porsonnd. 

Director, Drug Metabolism, Pharmacia and Upjohn, Kalam.azoo, MI. 

Held positions of' incrnac;ing responsibility for Drug Mdabolism activities at Upjohn/Pharmacia and 
U pjohn from 1 DD0-1 BD8. Din)dion of 40 scinntifi<) p()n-;onnel. 

CAREER HIGHLIGHTS 

Vice President and Global Head, Pharmacokinetics and Drug Metabolism, Amgen Inc., 
Thousand Oaks, CA. (Oct 2003- April 2008). Hesponsihile for Pharmacokinetics and Drug 
Metabolism ac:tivitios in support of Amgen Inc.'s drug discovery and drug development programs in 
Thousand Oaks, CA, San Francisco. CA, Boston, MA and Seattle, W/\. These aetivities include 
support to small molecule and large molecule drug discovery efforts and all Clinical PK and 
Preclinieal Drug Metabolism activities in support of Amgen's development programs. Between 200:3 
and 2007, I built the PKDM organization from a group of 185 staff in Thousand Oaks, CA to a global 
organization of 270 personnel with fully functional PKDM groups at Amgen's research sites in 
Seattle, Boston, San Francisco and Thousand Oaks. During this period, new laboratory funetions 
were established, high quality leaders and key personnel were hired. New lab space was designed 
and eonsLructed aL all sites and new lab equipment. (approx $ 50MM in value) was purchased and 
installed. Strategic plans were established to successfully build a fully functional, highly integrated 
global organization with Centers of Excellence in Structural Elucidation, Transporter Technologies, 
Protein MS analysis and PharmacometricB. During my tenure, PKDM also managed the integration 
of perc;onnel and projeets from the acquistion of five companies (Tularik, Abgenix, Avidia, Alant.os 
and Ilypsa). My responsibilities included, direetion of up to 270 scientific personnel ineluding 70 
Ph.D., and numerous MS/BS level scientists in support. of Amgen discovery and development. 
programs in hematology, oncology, neuroscience, metabolic disease and bone biology. During my 
tenure, numerous new drug candidates were introduced into development, ineluding monoclonal 
antibodies, ;,;mall molecules, fusion proteins, pepLibodies, therapeutic proteins, pegylated pepLides 
eli rected at a broad range of molecular targets in the therapeutic: areas li;,;ted above. Sueeessful 
product approvalc; inelude c:inaealeet (Sensipar/Mimpara), palifermin (Kepivance), panitumumab 
(Ved.ibix- US and EU), and pending US approval ofromiplost.in (Nplate). 

Executive Director, Preclinical Drug Metabolism., Merck Research Laboratories, Merck & 
Co, Inc., West Point, PA. (.Jan 1998- Sept 2003) Programmatic responsibility for Preclinical 
Drug Metabolism activities in support of Merck Research Laboratories drug discovery and drug 
development. programs in West Point., PA and Rahway, N.J. These aetivit.ies inc:lude support to drug 
discovery efiiwts at. the l.wo large;,;t. Merck sites and all Preelinical Drug Metabolism aetivities in 
support of Merck duvulopm<ml. programs. Di1·ection of 1 GO seiontifie personnel ineluding f)() Ph.D., 
and num(~rous MS nnd BS level scicmtists; spuc:ific L<)chnology platformc; ineludu, qualitative and 
quantitative masc; sp<)dromcLry, NMR spnetroscopy, in vitro metabolism systems, extensive range of 
molecular tools. Pal'Licipation in Morek Drug Metabolism Council to harmoni:~:c~ global ADME 
pnwt.iees at.l\!Tnrck sitns in North /\nwric:a, Europe and ,Japan. 

Updated: ,June 2018 
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CAREER HIGHLIGHTS (cont.) 

Personal accomplishments include: introduction of contemporary LC-MS-MS techniques; acquisition 
of sLate-of-the-art NMR technology; leader of ADME subLeams to support high priority discovery 
efforts: coauthor of numerous lND and NDA applications; numerous interactions with global 
regulaLm·y authorities to support product registration and active participation in FDA Advisory 
Committee mudings- including approval of easpofungin (Cancidas). T Sl)rvod as the Co-chair of the 
first Merc)k Early Development Team (EDT) as part of a l1l)W paradigm in acceleratud drug 
deVl)lopmunL at Merck and also se1·ved as co-<:haif' of the clinical Produd DPvelopment Team (PDT) 
for this progrnm. The goal of Lbu Cirst EDT was the acculnratud dlwelopnwnt of THV integrase 
inhibitors, at that time a new mechanism for treating IIIV infections; during my t,(murn, the team 
introducod three compounds into dnvelopmnnt, Lhu first was introclueod into clinical trials and 
established proof of coneept in TITV patients with a recluetion of viral load to undl,tec:table level;; in G 
clays. Thl) team also condudod extonsivn mcehan1stic: toxicology studies to resolve issues assoeiated 
with coppm· a<~eumulation and hepatotoxi<:1Ly .in dogs with the C)arly elinical candidates. Thn results 
of these' c)fforts esLablishud th<) path for the identification and development of raltogravir (Tsentross) 
as a safl) and highly efficacious TTTV intc)grase inhibitor. 

Corporate Leadership: Ml)mbc)r Mc)rek SafeLy Assessment Review Committee (1 DD8-200B); 
member Morek Preclinical Development Rc)vic)W Committee (PRDC; 2008); Preclinical eo-dwir of 
first Merck Early Develop mont Tc)iHn; Co-chair of Product Development Tmtm for a high profile fast
moving devdopmc~nt program; 111l)mbut· Early DnvelopmenL Team Tmplnmontation Committee; 
nwmlHlr PDHC design U)am; ()Stablishod stratogy and optimal organiJ,ational alignment or 
Preclini<:al Drug Metabolism organization Lo meet nuecls ofMRL; conducted long range planning, 
including facility and succession planning to mnet growth needs of Drug Metabolism and Prnclinieal 
Development. Member Amgen Discovery RnviPw Board, i\mgen Early Development Rnview Board 
and Amgen Developnwnt Review Board. 

RESEARCH EXPERIENCE AND INTERESTS 

• Applications of liquid chromatography-mass spectrometry (LC-MS) and tandem mass 
spectrometry (MS-MS) techniques for the rapid quantitative and qualitative analysis of drugs 
and drug metabolites. 

• Application of in vitro metabolism techniques to elucidate the enzymatic basis for metabolic 
clem·ance of drugs in preelinical animal models and humans. Prospeetive application of in vitro 
metabolism dat.a to predict clinically-relevant pharmacokinetic based drug-drug interactions. 

• i\ppliea tion of drug metabolism to facilitate the discovery of drug candidates with 
pharmacokinet.ic properties consistent with their intended therapeutic use. Alteration of 
metabolism by informed structural modification to optimize pharmacokinetic characteristics. 

• Elueidation of the role of chemically-reactive drug metabolites in drug-induced toxicities. 
lnLerrweLation of metabolism data to provide insights into the mechanism by which xenobiotics 
exert. their potential toxic: or carcinogenic effects. Alteration of metabolism/bioact.ivat.ion by 
informed structural modification designed to circumvent reactive metabolite formation. 
Application of stable isotopes (2H, 1 ~1 C, 15N and JS()) as mechanistic probes to elucidate t.he nature 
of transient intermediates in metabolic pathways. 

• Application of PharmaeomeLrics (PK/PD Modeling) for optimization of Clinieal Development 
Programs and establishing therapeutic proof of concept in humans. 

Updated: ,June 2018 
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PROFESSIONAL EXPERIENCE 

Oet 2003- April 2008 Vice President. and Global Head 
Pharmacokinetics and Drug Metabolism 
Amgen Inc., MS :lOE-2-C 

.Jan 1 DB8- Sept. 200:1 

,Jutw lDD7-,Jan lDDH 

,Jan 1!>96-May lfl87 

,June lD~)2-Dec: HHH 

Mny 1 DDO-May HH12 

Aug Hlt\2-0ct 1 H82 

Aug lDHl-Aug 1~JH2 

Aug HJ80-0ct 1980 

One Amgc)n Contor Drivo 
Thousand Oaks, CA, !.J1 :120 

Executive Direetor 
Preclinical Drug Metabolism, 
Department of Drug Meta holism, 
Mt)t•c:k Research Laboratories, 
M()rc:k & Co. Inc:., WP7GA-20G 
Wnst Point, PA, 1D48G, U.S.A. 

Director 
Drug Metabolism and Disposition Research, 
Pharmac:in and Upjohn, Inc. 
Kalamazoo, MI 4DOOl, U.S.A. 

Associate Diredor 
Drug Metabolism n.()SOarch, 
Tho Upjohn Company, 
Kalamazoo, MI 1WOO 1, U.S.A. 

Senior Research Scientist 
Drug Metabolism Hesearch, 
The Upjohn Company, 
Kalamazoo, Ml tiDOOl, U.S.A. 

Research Scientist Jl 
Drug Metabolism Research, 
The Upjohn Company, 
Kalamazoo, Ml4~)001, U.S.A. 

Resident Pharmacist, 
Westminster Hospital. 
I-lorseferry l~.oa cl, 
London SWl 2AP. 

Pre-registration Pharmacist, 
Westminster Hospital, 
llorsel'erry Road, 
London SWl 2AP. 

Synthetic Chemist, Department. of Pharmac:eul.ical Seienc:es, Aston 
University, Birmingham B4 7E'l', England. 
Synthesis of novel pyrimidines as potential antitumour agents. 

Page 1 
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EDUCATION 

1B78-l!:l81 Department of Pharmaceutical Sciences, 
Aston University, Birmingham B1 7E'l', England. 
B.Sc:. Pharmacy (2nd Class Honors, upper division) 

D..J. Rushton Prize for undergraduate honors project: 

Page 5 

"A photoaffinity lahnl Cor the dinitrophenol binding site of' bovine serum albumin". 

1 D82·1 D8fi MHC Meehan isms of Drug Toxi<~ity Ros<~areh and Cancer Research Campaign Groups 
Dupartnwnt o[ Phat·maeeutieal S<:inneus, 
Aston Univorsity, Aston Triangle, Birmingham, TI4 7ET, England. 

Ph.D. Scholarship from the Royal Phannaenutieal Society of Great Britain 
Ph.D. Tlwsis title: The Metabolism and Hepatotoxi<:ity of N-Methylf~Jrmamide; awarded 
8th ,January l DSG. Ph.D. sup<~rvisors: Professor A. G<~seher and Dr. E.S. Harpur. 

1 ~)8()-lDDO Post-doctoral Hes<~rm:h Associate, 
Department of Medicinal Chemistry, BG-20, 
School of Pharmney, 
Univ<~rsity of Washington, 
S()attle, Washington D8H)fi, U.S./\. 

Prineipal Investigator -Prof. S.D. N<~lson 

MEMBERSHIP OF PROFESSIONAL BODIES 

1982 H.oyal Pharmaceutical Society of Great Britain 
1D8G British Association for Caneer Hesean:h 
Hl88 American Society for Mass Spectrometry 
lmJO American Chemical Society 
1 D~J:3 International Society for the Study of Xenobiotics 
2002 International Society for the Study of Xenobiotics, Scientific Affairs Committee 
2007 American Society ftH' Clinical Pharmacology and Therapeutics 

ACADEMIC AND PROFESSIONAL HONORS 

D .• J. Hush ton Prize for uncl<~rgraduate honors project, 1 D81 
Ph.D Scholar»hip from the Hoynl Pharmaceutical Socidy ofGr<~at Britain. 1D8G 

SUPERVISION OF POSTDOCTORAL FELLOWS 

Gregory L. Wubnr, Ph.D., ,Jutw lDH1 -April lDB:'3 
Mohamed El Mouelhi, M.D., Ph.D., SupL<~mhur 1 BD2- ,July 1 HD4 
Larry C. Wuinkcrs, Ph.D., Septemhnr 1 Dm3 -,July l HDfi 
Rolwrt T. Strenper, Ph.D., March I DD:3- November 1DD4 

Updatocl: ,June 2018 
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INVITED LECTURES: 

"The Biliary tree: A target for chemically-induced injury and proliferation", The Toxicologist, 14, 12, 
rmJ,1 

Anwriean Asso<:iation of Phm·nHteeu1ieal Scir:ntists, Midwest Regional Meeting, Chicago, Il, 19BG. 

Ninth Lalw Louise Workshop on Tandem Mass Srwctrometry. Lake Louise, Alberta, Canada, 19DG. 

International Isotop<) Sociuty, T<mth Central US Meeting, Indianapolis, IN, 1HD7 

The Gth International Symposia on the Synthesis and Applications of Isotopically Labeled 
Compounds. Philadelphia, PA, 1997. 

Inaugural Land of Lakes Bioanalytieal Conference. Devils Head, Merrimac, WI, ,June 2000 

PhHJVIA/FDA workshop, Washington, DC, A Case Study on the Metabolism of Tirilazad m 
Preclinical Safety Assessment Species and Humans, November I 1-15, 2000 

Drew University, Princeton, N,J Chemically-reactive drug metabolites: Implications for drug Design 
"Designing Safe Drugs: Integration of Disposition Studies in Drug Discovery" June 28-29, 2001. 

Gordon Research Conference, Holderness, NH, "Evaluation of Heactive Metabolites in Drug 
Candidate Seleetion" ,July D-1 :3, 200 I 

University of Michigan, D<~partment of Pharmacology, School of Medicine. "Evaluation of Heaetive 
Metabolites in Drug Candidate Selection". November 2002 

Drew University, Madison, N.J Chemically-reactive drug· metabolites:Implicntions f'or Drug Design 
''DPsigning Safe Drug·s: Integration of Disposition Studies in Drug Discovery" ,June Hl-20, 2008. 

ISSX North American Meeting, Short-Course: Structural Elueidation of Drug Metabolites, Nov 2003, 
Providence Rhode lslancl (eourse organizer). 

lSSX North American Meeting, ''Reactive Drug Metabolites in Drug Discovery", Nov 200i3, 
Providence, Rhode Island. 

ISSX North American Meeting, Short Course on Metabolite Identification, Nov 2003, Providence, 
Rhode Island. 

University of Washington, School of Pharmacology, "Biotechnology Course". "Denosumab: Potential 
Lo Remodel Lhe Future of Bone Therapy". August 200G 

University of Washington, School of Pharmacology, "Biotechnology Course". "Denosumab in 
Osteoporosis and Oncology: Discovery to Development". August 2007 

University of California, San Francisco, University of Calif(wnia, School of Pharmacy,The Impact of 
Pharmacokinetics in Modern Drug Devnlopnwnt-10 Years Later. "Blood, Bone und Biology: 
Plw.m1 ucohi netics in Develop m enJ of llnman Thel'apeu/.ic Agents. November, 1 7-18, 2007. 

Updntecl: .Jmw 2018 
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INVITED LECTURES (Cont.): 

Page 7 

ISSX N(Jl'th American Meeting, Short-Course: ADME Properties of Protein Therapeutics, Oct.ober 
2008. San Diego, California (course organizer). 

ISSX North American Meeting, Symposium: Successful Development of Biotherapeutics: Scientific 
and Regulatory Strategies and Hurdles for Toxieology and ADME/PK. October 2008, San Diego, 
Calif(wnia (symposium eo-chair). 

/\leon Laboratori<)s: PKDM Biothorapeutics Coursn. J\pril :30-May], 20m!, Fort Worth, Texas (2 day 
(~ourse on prnelinical and clinical development oC biological-bas<)d therapeutics). 

/\scent Therapeutics: PKDM Course. October G, 2009, Cambridge, MJ\ (l day course on 
PhnrmacokinoLics Drug Metabolism and Preclinical Duvelopmnnt). 

J\lknrnws: Bioth()rapeutics Coursn. May 17, 2010, Cambridge, MJ\ (1 day course on preel.inicnl and 
clinical clovdopment oCbiologieal-hasnd therapeutics). 

J\lknrnws: Small Molecule PKDM Course. May 1D, 2010, Cambridge, (1 day course on 
Pharma<~okin<)ties Dt·ug M<)tabolism and Preelinieal Development). 

BOOKS 

P.G. Pearson and L.C. Wienkers, eds. Handbook of Drug Metabolism. 2nd Edition. lnforma 
1-lealthcare, New York, NY. 2008. 

P.G. Pearson and L.C. Wienkers, ods. Handbook of Drug Metabolism. :Jrd Edition. lnforma 
1-lcwlthcare, New York, NY. 2018- in press. 

Updated: ,June• 2018 
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The regulatory prohibition of ketoconazole as a CYP3A index inhibitor in drug-drug interaction (DDI) studies has compelled consid
eration of alternative inhibitors. 

METHODS 
The biomedical literature was searched to identify DDI studies in which oralmidazolam (MDZ) was the victim, and the inhibitory 
perpetrator was either ketoconazole, itraconazole, clarithromycin, or ritonavir. The ratios (RAucl of total area under the curve (AUC) for 
MDZ with inhibitor divided by MDZ AUC in the control condition were aggregated across individual studies for each inhibitor. 

RESULTS 
Mean (± SE) RAuc values were: ketoconazole (1 5 studies, 131 subjects), 1 1.5 (±1 .2); itraconazole (five studies, 48 subjects), 7.3 (±1 .0); 
clarithromycin (five studies, 73 subjects), 6.5 (±10.9); and ritonavir (13 studies, 159 subjects), 14.5 (±2.0). Differences among inhibitors 
were significant (F 5.31, P < 0.005). RAuc values were not significantly related to inhibitor dosage or to duration of inhibitor pre
exposure prior to administration of MDZ. 

CONCLUSIONS 
Ritonavir produces CYP3A inhibition equivalent to or greater than ketoconazole, and is the best index CYP3A inhibitor alternative to 
ketoconazole. Cobicistat closely resembles ritonavir in structure and function, and can also be considered. ltraconazole and 
clarithromycin are not suitable alternatives since they do not produce inhibition comparable with ketoconazole or ritonavir, and have 
other significant disadvantages as well. 

The Drug Safety Communication issued by the United 
States Food and Drug Administration (FDA) in July 2013, 
warned against and limited the use of oral ketoconazole 
for systemic antifungal treatment, based on what was 
stated to be a risk of severe liver injury which could poten
tially lead to liver transplantation or death [1]. The 
European Medicines Agency Committee on Medicinal 
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Products for Human Use issued a similar statement at the 
same time [2]. In October 2013, the FDA followed with a 
statement recommending against the use of ketoconazole 
as an index inhibitor of human cytochrome P450-3A 
(CYP3A) isoforms in clinical drug-drug interaction (DDI) 
studies [3]. 

The FDA has not provided the outcome of what they 
term a comprehensive benefit-risk assessment of the 
safety and efficacy of oral ketoconazole. Also unavailable 
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The regulatory prohibition of ketoconazole as a CYP3A index inhibitor in drug—drug interaction (DDl) studies has compelled consid—
eration of alternative inhibitors.

METHODS

The biomedical literature was searched to identify DDI studies in which oral midazolam (MDZ) was the victim, and the inhibitory
perpetrator was either ketoconazole, itraconazole, clarithromycin, or ritonavir. The ratios (RAUC) of total area under the curve (AUC) for
MDZ with inhibitor divided by MDZ AUC in the control condition were aggregated across individual studies for each inhibitor.

RESULTS

Mean (:t SE) RAUC values were: ketoconazole (15 studies, 131 subjects), 11.5 (11.2); itraconazole (five studies, 48 subjects), 7.3 ($1.0);
clarithromycin (five studies, 73 subjects), 6.5 ($10.9); and ritonavir (13 studies, 159 subjects), 14.5 ($2.0). Differences among inhibitors
were significant (F: 5.31, P < 0.005). RAUC values were not significantly related to inhibitor dosage or to duration of inhibitor pre—
exposure prior to administration of MDZ.

CONCLUSIONS

Ritonavir produces CYP3A inhibition equivalent to or greater than ketoconazole, and is the best index CYP3A inhibitor alternative to
ketoconazole. Cobicistat closely resembles ritonavir in structure and function, and can also be considered. ltraconazole and
clarithromycin are not suitable alternatives since they do not produce inhibition comparable with ketoconazole or ritonavir, and have
other significant disadvantages as well.
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are the results of an independent evaluation of data 
from the FDA Adverse Event Reporting System (FAERS) 
by a hepatology expert at the FDA. A review of pub
lished literature on ketoconazole-associated liver injury 
[4), and an external analysis of FAERS reports [5], led to 
the following conclusions: 1) liver injury associated 
with ketoconazole is uncommon, 2) when it happens, 
liver injury is nearly always evident as asymptomatic 
and reversible alterations in liverfunction tests, 3) serious 
liver injury is rare, 4) there is no substantive or consistent 
evidence that ketoconazole carries a risk of liver injury 
different from other azole antifungals, and 5) There is 
negligible evidence of a liver injury risk from ketocona
zole used as an index CYP3A inhibitor in DDI studies of 
healthy volunteers. 

Notwithstanding a lack of scientific support, the 
regulatory decisions still impose a liability burden on clini
cians who prescribe ketoconazole for systemic antifungal 
treatment, and on investigators who use ketoconazole in 
DDI studies of CYP3A-mediated drug clearance [6]. Reason
able antifungal treatment options are available as alterna
tives to ketoconazole, but CYP3A inhibitor alternatives 
for DDI studies in the course of drug development are 
not so clear. 

For a drug candidate suspected of being a CYP3A 
inhibitor ('perpetrator'), a DDI study using a sensitive 
CYP3A substrate drug as 'victim' can be performed to 
determine the candidate's quantitative inhibition po
tency [7]. Such studies often include a trial arm using a 
strong CYP3A inhibitor - usually ketoconazole - as a 
positive control, to compare the inhibitory effect of the 
candidate drug with the 'worst case scenario'. If the can
didate drug itself is a CYP3A substrate, a DDI study using 
ketoconazole as the inhibitor would map the worst case 
for the substrate under conditions of maximal CYP3A 
inhibition. 

An appropriate alternative to ketoconazole as a strong 
index CYP3A inhibitor for DDI studies should produce 
maximal inhibition of CYP3A activity. ltraconazole, 
clarithromycin, and ritonavir have been proposed as alter
natives [3, 4, 6, 8), but their quantitative inhibitory potency 
in vivo relative to that of ketoconazole has not been 
established. The present review evaluates published 

Summary of oral midazolam drug-drug interaction studies of each inhibitor 

clinical DDI studies in which ketoconazole, itraconazole, 
clarithromycin, or ritonavir have been used as an index 
CYP3A inhibitor in clinical DDI studies with oral midazo
lam as the index substrate. 

A total of 38 studies, involving 411 subjects, were identi
fied through standard procedures for search of published 
biomedical literature (Table 1 ). We elected to consider 
studies of orally administered midazolam, since clear
ance will reflect activity of both hepatic and enteric 
CYP3A [1 0). The majority of studies evaluated were single 
dose crossover trials, in which oral midazolam was given 
in the control state, and again with co-administration of 
the index inhibitor. The principal outcome variable for 
this review was the ratio (RAucl of total area under the 
plasma concentration curve (AUC) for oral midazolam 
during co-administration of inhibitor (AUC1) divided by 
the AUC in the control condition with no inhibitor 
(AUC0 ), as follows [7]: 

For each study, we recorded the overall mean of indi
vidual RAuc values, as provided by the authors in 66 o/o of 
the studies. This was not available in 34 o/o of the studies, 
in which case we used the mean value of AUC; divided by 
mean AUC0 . Also recorded were the daily doses of the in
hibitor, the dosage schedule (single or divided daily 
doses), and the duration of pre-exposure to the inhibitor 
prior to administration of midazolam. 

RAuc values were aggregated as the arithmetic mean 
across all studies of each inhibitor. Analysis of variance 
(ANOVA) for independent groups using rank-transformed 
data was performed to determine the overall significance 
of differences in RAuc among the four inhibitor catego
ries. For each inhibitor, the relation of RAuc to daily dose 
of inhibitor and to the duration of inhibitor pre-exposure 
was evaluated by multiple regression analysis. 

, , , , ' ' Median (with range) ' ' 

' Pre-exposure Dose schedule: single 
Inhibitor Number of studies Number of subjects References Daily dose (mg) duration (days) (S) or divided (D) daily doses 

Ketoconazole 

ltraconazole 

Clarithromycin 

Ritonavir 

15 

13 

131 

48 

73 

159 

[9--19] 

191. 120 23] 

124 28] 

[31-40] 

400 (200-400) 3 (0--14) 125, 3D 

200 (100 400) 3 (0.17-5) SS, OD 

1000 (500 1 000) 4 (3-7) OS, SD 

200 (100- 600) 13 (0 >30) 55, 12D 
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For the purpose of this study we did not consider 
maximum plasma concentration (Cmaxl as an outcome 
variable, since Cmax depends on the rate of absorption 
as well as AUC. 

The median duration of pre-exposure to inhibitors ranged 
from 3 to 13 days (Table 1), with variation of individual 
values from 0 (the inhibitor given as a single dose concur
rently with midazolam) to more than 30 days. Median 
daily doses were 200 mg for itraconazole and ritonavir, 
400 mg for ketoconazole and 1000 mg for clarithromycin. 
Multiple regression analysis indicated no apparent rela
tionship of RAuc to daily dosage or duration of pre
exposure for any of the inhibitors. 

Figure 1 shows overall mean RAuc values for the 
four inhibitor groups, without weighting of individual 
mean values for the number of subjects in each study. 
If means are weighted for sample size, the outcome is 
essentially identical. 

The overall difference among inhibitors was signifi
cant (F = 5.31, P < 0.005). RAuc values for ketoconazole 
and ritonavir ( 11.5 and 14.5, respectively) were not signif
icantly different from each other (Student-Newman
Keuls test). Both were significantly larger than values for 
itraconazole and clarithromycin (7.3 and 6.5), which in 
turn were not different from each other. 

In none of the 15 studies involving ketoconazole as 
inhibitor were liver function abnormalities reported. 

18 

15 

1t5 

KETO 
(131) 

ITRA 

(48) 

65 

CLAR 
(73) 

14.5 

RIT 
(159) 

Ratios of total area under the curve (AUC) for oral midazolam during co
administration of c=ach of four inhibitors divided by AUC in the control 
condition with no inhibitor. Each bar is the mean (±SE) value across 
studies for the indicated inhibitor, as described in Table 1. KETO ketoco
nazole, ITRA itraconazole, CLAR clarithromycin, RIT ritonavir. Numbers 
in parentheses are the total number of subjects participating in studies 
of the indicated inhibitor 
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The findings indicate that ritonavir produces in vivo 
inhibition of CYP3A metabolic activity that is comparable 
with or greater than that of ketoconazole. Inhibition by 
itraconazole and clarithromycin were similar to each 
other, and both were less than the extent of inhibition 
produced by ketoconazole or ritonavir. Regulatory 
guidance classifies inhibitors as 'strong' if they produce 
RAuc values exceeding 5.0. This qualifies itraconazole 
and clarithromycin as 'strong' inhibitors, but they do 
not produce maximal in vivo CYP3A inhibition compara
ble to ketoconazole or ritonavir. As such, itraconazole 
and clarithromycin are not reasonable alternatives to 
ketoconazole. 

Ketoconazole is well recognized as a CYP3A inhibitor 
having high inhibitory potency [4, 6, 7, 41-47]. Ketocona
zole produces reversible inhibition, with a mechanism 
that is mixed competitive and non-competitive [46]. 
Variable in vitro inhibition constant (K;) values for ketoco
nazole have been reported among a large number of 
studies, but K; typically is in the range of 0.05-0.1 pM 
[42, 47]. This is considerably below the usual range of 
plasma ketoconazole concentrations during therapeutic 
use (1-5 pM) [9, 48, 49], and is consistent with the high de
gree of inhibition observed in vivo. Because ketoconazole 
has a short elimination half-life, steady-state is reached 
rapidly after initiation of exposure, and no more than 
24 h of pre-treatment is needed to produce maximal 
CYP3A inhibition [17, SO]. The time course of reversibility 
of ketoconazole inhibition after discontinuation is likely 
to be rapid as well [51]. 

ltraconazole also is a reversible CYP3A inhibitor. 
Usual in vitro K; values are in the range of 0.1-0.5 ~tM, 

compared to in vivo plasma concentrations of 0.05-1.0 pM 

[4, 9, 23, 41, 42, 49, 52-55]. ltraconazole has metabolic 
products with CYP3A inhibitory activity that are likely to 
contribute to in vivo inhibition [23, 53, 54, 56, 57]. Because 
of the long elimination half-life of itraconazole and its 
metabolites, there is accumulation with repeated dosage 
[49, 57-61]. As such, the onset and offset of in vivo CYP3A 
inhibition is slower than what is established for ketocona
zole [20, 22]. 

Clarithromycin is a macrolide derivative that pro
duces time-dependent (mechanism-based) inhibition of 
CYP3A [62-66]. The inhibitory potency of clarithromycin 
is considerably less than ketoconazole or ritonavir. 
Values of the half-maximal inactivation constant or 50% 
inhibitory concentration (IC50) for clarithromycin in vitro 
are in the range of 2-30 ~tM [64, 67], compared to plasma 
concentrations in the range of 2-6 pM [27, 68-70]. As such, 
the extent of in vivo CYP3A inhibition with clarithromycin 
does not approach what could be considered maximal 
[4, 8, 67]. As a time-dependent inhibitor [62-66, 71-74], 
the onset and offset of CYP3A inhibition is likely to 
be delayed [75]. In a study of erythromycin - also a 
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as well as AUC.

 

The median duration of pre—exposure to inhibitors ranged

from 3 to 13 days (Tabie 1), with variation of individual
values from 0 (the inhibitor given as a single dose concur-

rently with midazolam) to more than 30 days. Median

daily doses were 200 mg for itraconazole and ritonavir,

400 mg for ketoconazole and 1000 mg for clarithromycin.

Multiple regression analysis indicated no apparent rela—

tionship of RAUC to daily dosage or duration of pre-

exposure for any of the inhibitors.

Figure 1 shows overall mean RAUC values for the
four inhibitor groups, without weighting of individual
mean values for the number of subjects in each study.

If means are weighted for sample size, the outcome is

essentially identical.

The overall difference among inhibitors was signifi—
cant (F : 5.31, P < 0.005). RAUC values for ketoconazole

and ritonavir(11.5 and 14.5, respectively) were not signif—

icantly different from each other (Student—Newman—

Keuls test). Both were significantly larger than values for

itraconazole and clarithromycin (7.3 and 6.5), which in
turn were not different from each other.

in none of the 15 studies involving ketoconazole as

inhibitor were liver function abnormalities reported.

18 '5

  

Ei
.9 :

E g 111;:

i l l lE i i
S 9 ; a ' 73 '*
g i E _ .. as _
m l i . Wl, .2 _3 i ‘ 1 Mi... _ ‘

e ‘ ' i
O i E l i _

l
2 i

KET rm cum RH
(131) (48) (73) (159)

 
Ratios of total area under the curve (AUC) for oral midazolam during co—
administration of each of four inhibitors divided by AUC in the control
condition with no inhibitor. Each bar is the mean (:SE) value across
studies for the indicated inhibitor, as described in Table 1. KETO ketoco-
nazole, lTRA itraconazole, CLAR clarithromycin, RIT ritonavir. Numbers
in parentheses are the total number of subjects participating in studies
of the indicated inhibitor

344 / 80:3 / BrJClin Pharmacol

646

 

The findings indicate that ritonavir produces in vivo

inhibition of CYP3A metabolic activity that is comparable

with or greater than that of ketoconazole. Inhibition by

itraconazole and clarithromycin were similar to each
other, and both were less than the extent of inhibition

produced by ketoconazole or ritonavir. Regulatory

guidance classifies inhibitors as ’strong’ if they produce

RAUC values exceeding 5.0. This qualifies itraconazole

and clarithromycin as ’strong’ inhibitors, but they do

not produce maximal in vivo CYP3A inhibition compara—
ble to ketoconazole or ritonavir. As such, itraconazole

and clarithromycin are not reasonable alternatives to
ketoconazole.

Ketoconazole is well recognized as a CYP3A inhibitor
having high inhibitory potency [4, 6, 7, 41—47]. Ketocona-

zoie produces reversible inhibition, with a mechanism
that is mixed competitive and non—competitive [46].
Variable in vitro inhibition constant (K,) values for ketoco—

nazole have been reported among a large number of

studies, but Ki typically is in the range of 0.05—O.1 pM

[42, 47]. This is considerably below the usual range of

piasma ketoconazole concentrations during therapeutic

use (1—5 pm) [9, 48, 49], and is consistent with the high de-

gree of inhibition observed in vivo. Because ketoconazole

has a short elimination half—life, steady—state is reached

rapidiy after initiation of exposure, and no more than
24 h of pre—treatment is needed to produce maximal

CYP3A inhibition [17, 50]. The time course of reversibility
of ketoconazole inhibition after discontinuation is likely

to be rapid as well [51].
ltraconazole also is a reversible CYP3A inhibitor.

Usual in vitro Ki values are in the range of 0.1—0.5 itM,

compared to in vivo plasma concentrations of ODS—1.0 ilM
[4, 9, 23, 41, 42, 49, 52—55]. ltraconazole has metabolic

products with CYP3A inhibitory activity that are likely to
contribute to in vivo inhibition [23, 53, 54, 56, 57]. Because

of the long elimination half—life of itraconazole and its
metabolites, there is accumulation with repeated dosage
[49, 57—61]. As such, the onset and offset of in vivo CYP3A
inhibition is slower than what is established for ketocona—

zole [20,22].

Clarithromycin is a macrolide derivative that pro—

duces time—dependent (mechanism—based) inhibition of
CYP3A [62—66]. The inhibitory potency of clarithromycin

is considerably less than ketoconazole or ritonavir.
Values of the half—maximal inactivation constant or 50%

inhibitory concentration (ICSO) for clarithromycin in vitro

are in the range of 2—30 uM [64, 67], compared to plasma

concentrations in the range of 2—6 uM [27, 68—70]. As such,
the extent of in vivo CYP3A inhibition with clarithromycin

does not approach what could be considered maximal
[4, 8, 67]. As a time—dependent inhibitor [62—66, 71—74],
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macrolide derivative producing time-dependent CYP3A 
inhibition - the apparent half-life of onset of inhibition 
following initiation of treatment was calculated to be 
22.5 h [76]. 

Ritonavir is a highly potent CYP3A inhibitor in vitro, 
with a combination of reversible and time-dependent 
mechanisms [54, 77-80]. Values of K; or IC50 generally 
are less that 0.2 ftM, compared to plasma concentrations 
in the range of 1.0-10 ftM [31, 32, 35, 36, 38, 81]. In clinical 
studies, the inhibitory potency of ritonavir is at least as 
great as that of ketoconazole (Fig. 1 ). CYP3A inhibition 
by ritonavir is dose- and exposure-dependent [35, 38], 
but in the majority of studies, daily doses in the typical 
'boosting' range of 100 to 200 mg produce maximal or 
near-maximal inhibition [35, 38, 81-83]. The onset of 
CYP3A inhibition is rapid following initiation of ritonavir 
treatment, with maximal inhibition after 2 to 3 days of 
exposure [31, 35, 82, 83]. In one study of the reversal of 
inhibition, CYP3A activity reverted to baseline by 4 days 
after discontinuation of ritonavir dosage at 400 mg day 1 

[82]. In another study, recovery from CYP3A inhibition was 
incomplete at 3 days after termination of ritonavir exposure 
at doses of 300-600 mg daily [35]. 

Ketoconazole, itraconazole, and ritonavir have inhibi
tory actions against other human CYP isoforms in addition 
to CYP3A [41, 42, 77, 78, 84-88]. However the values of K; or 
IC50 vs. isoforms other than CYP3A are at least one order of 
magnitude higher (lower inhibitory potency) than for 
CYP3A [42, 77, 78, 88]. In clinical DDI studies, ketoconazole 
co-administration had minimal effects on the pharmacoki
netics of antipyrine, caffeine, theophylline, and chlordiaz
epoxide [6]. Co-administration of itraconazole with the 
CYP2D6 substrate drugs aripiprazole [89] and tramadol 
[90] increased AUC values by factors of 1.48 and 1.11, re
spectively. In DDI studies involving ritonavir as a CYP inhib
itor, short term exposure to boosting doses of ritonavir 
produced only small or negligible inhibition of clearance 
of dextromethorphan (CYP2D6) [30], desipramine (CYP2D6) 
[91], bupropion (CYP2B6) [92], omeprazole (CYP2C19) [37], 
5-warfarin (CYP2C9) [39] and flurbiprofen (CYP2C9) [37]. In 
cell culture models, ritonavir produces transcriptional acti
vation and increased expression of a number of CYP iso
forms and transport proteins [34, 93-95]. In clinical studies, 
induction of clearance of substrate drugs such as caffeine 
(CYP1 A2) [95], olanzapine (CYP1 A2) [96] and tolbutamide 
(CYP2C9) [95] has been demonstrated with extended expo
sure to relatively high doses of ritonavir. However the lower 
'boosting' doses produce only small or modest degrees of 
induction [29]. Taken together, the data suggest that keto
conazole, itraconazole, and ritonavir all have high relative 
specificity as CYP3A inhibitors. The low dosage range for 
ritonavir, along with the short exposure durations typical 
of DDI studies, minimizes concerns about induction effects. 

The candidate CYP3A inhibitors all produce some degree 
of inhibition of transport mediated by P-glycoprotein 
(ABCB 1 ). This is evident from in vitro and experimental 

studies, as well as clinical DDI studies evaluating enteric up
take, partitioning across the blood-brain barrier, or renal 
clearance of P-glycoprotein substrates [30, 36, 97-11 0]. 
For victim drugs that are potential substrates both for me
tabolism by CYP3A and transport by P-glycoprotein, the 
outcome of DDI studies using these candidate inhibitors 
is likely to reflect concurrent inhibition of both CYP3A and 
P-glycoprotein. 

Cobicistat is closely related to ritonavir in structure 
and pharmacologic properties [111-113]. Cobicistat has 
been approved as a single entity agent for pharmacoki
netic boosting in antiretroviral therapy. In a DDI study 
directly comparing the inhibitory effect of 200 mg 
cobicistat and 100 mg ritonavir on clearance of oral 
midazolam, the mean RAuc values for midazolam were 
19.0 for cobicistat and 23.9 for ritonavir [40]. Like ritona
vir, cobicistat is an inhibitor of P-glycoprotein activity 
[114], and is a relatively, but not completely, specific 
inhibitor of CYP3A. Both ritonavir and cobistat inhibit 
CYP2D6 activity in vitro, with IC50 or K; values in the range 
of 3-14 ftM [78, 84, 112]. In a clinical DDI study of 
cobicistat with the CYP2D6 substrate desipramine (as re
ported in the product label, but not published), 
cobocistat increased desipramine AUC by a factor of 
1.65. Ritonavir increased desipramine AUC by a factor of 
1.26 in a similarly-designed DDI trial [91]. The available 
data on cobicistat suggest that it could serve as an in
dex CYP3A inhibitor for DDI studies. The product label 
for cobistat indicates that the drug can decrease creati
nine clearance due to inhibition of tubular secretion of 
creatinine without affecting glomerular function. The 
ritonavir label describes elevations in serum transami
nases in patients receiving ritonavir alone, or in combi
nation with other antiretroviral drugs. However there 
is no evidence that either of these issues is of concern 
for DDI studies in healthy volunteers with no renal or 
hepatic disease. 

There is no established risk of liver injury when keto
conazole is used as an index CYP3A inhibitor for DDI 
studies in healthy volunteers. Still, the regulatory action 
against ketoconazole forces consideration of alternatives. 
ltraconazole and clarithromycin have been proposed, but 
neither produces in vivo CYP3A inhibition approaching 
that of ketoconazole. ltraconazole has a long half-life and 
active metabolites, such that the onset and offset of 
CYP3A inhibitory activity are delayed. Clarithromycin is a 
time-dependent (mechanism-based) inhibitor, and its 
onset and offset of activity also are likely to be delayed. 
Ritonavir produces rapid onset CYP3A inhibition of magni
tude at least as great as ketoconazole, and is the most rea
sonable alternative. Cobicistat closely resembles ritonavir, 
and also warrants consideration. 

Br J Clin Pharmacal I 80:3 I 345 
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IIIGHLIGIITS OF PRESCRIBING Ii'\FOR\IATION 
Tlwsc highlights do nut include all tlw information 
m•Nicd to usc Korlymn• safely and effectively. See full 
presaibing information for Korlym. 

Korlym'~" (mifcpl'istone) 300 mg Tahlets 

Initinl U.S Approval 2000 

WARNii'\G: TERMINATIO:\ OF PREG:\A:\CY 

See .filii prescribing information for complete boxed ll'arning. 

l\Iifepristone has potent antiprogestational effects and will 
n•sult in the tennination of pregnancy. Pregnancy ntust 
therefore be excluded before the initiation of treatment with 
Korlym, or if treatment is interrupted for more than 14 days 
in femalt•s of reproductiw• potential. 

--------------------I:\DI CATI 0 NS AND USAGE------------------
Korlym (mifepristone) is a cmiisol receptor blocker indicated to 
cotltrol hypcrglyccn1ia secondary to hypcrcortisolism in adult 
patients with endogenous Cushing 1s syndrmnc who have type 2 
diabetes n1ellitus or glucose intolcranc~ nnd have failed surgery 
or are not candidnk's for surgery. 

lmport:ont Limit:otions of list' (I. I) 

Do not US!.: for the treatment or type 2 diabetes 
mellitus unrelated to endogenous Cushing's 
syndronu.::. 

----------------DOSAGE AND ADl\liNISTRA TION-------------
Administer once daily orully with a men! (2). 
Th~ rcconn11cndcd starting dose is 300 mg once daily 
(2). 

Renal impairment: do not exceecl600 mg once daily. 
Mild-to-n1oderate hepatic impairment: do not exceed 
600 mg once daily. Do not usc in severe hepatic 
itnpairn1cnt. 

Based on clinical response and tolerability, the dose n1ay be 
increased in 300 mg incrcn1cnts to a maxin1um of 1200 1ng once 
daily. Do not exceed 20 mgikg per day (2). 

---------------DOSAGE FORMS AND STRENGTHS-----------
• 300 mg tablet 

------------------------CONTRA INDICATIONS--------------------
Pregnancy (4.1. 8.1) 
Use of si1nvastatin or loYastatin and CYP 3A substrates with 
narrow therapeutic range (4.2) 
Concuncnt long-tcnn corticosteroid usc (4.3) 

Reference 10: 3089791 

Women with history of unexplained vaginal bleeding (4.4) 
Women with endometrial hyperplasia with atypia or 
endometrial carcinoma ( 4.4) 

-----------------WARNINGS AND PRECAUTIONS-------------
,.Jdrena1 inSI({/iciencv: Patients should be closely monitored 
l(>r signs and symptoms of adrcnnl insuflicicncy (5.1 ). 
Ifrpokalemia: Hypokalemia should be corrected prior to 
treatment nnd monitored for during treatment (5.2). 
Vaginal bleeding and endometrial changes: \Vomcn may 
expericnce endometrial thickening or unexpected vaginal 
bleeding. Usc with caution if patient also has a hemorrhagic 
disorder or is on anti-coagulant therapy (5.3). 
QT intmval pro/ongalion: Avoid usc with QT interval
prolonging drugs) or in patients with potassiutn channel 
variants resulting in a long QT interval (5.4). 
Use '?fStmng CYP3A Jnhihitors: Concomitant usc can 
increase mifcpristonc plasma levels significantly. Usc only 
when necessary and limit mifepristone dose to 300 mg (5.6). 

----------------------ADVERSE REA CTI 0 N S----------------------
Most ~;onunon ;;u.lYerse reactions in Cushing's synJ.rotne 
(:::=: 20%): nausea, t:1tiguc, bcndache, decreased hlood potassium, 
arthralgia, vmniting, peripheral edctna, hypertension, dizziness. 
decreased appetite, endometrial hypertrophy 

To report suspected Hdversc re~H·tions, eonhtct Curccpt 
Therapeutics at 1-S:"S-844-3270 or FDA at J-800-l<'DA-
1 088 or H'H'w.fda.govlmedwateh. 

----------------------DR T 'G INTER<\ CTI ONS--------------------
• Drugs metabolized by CYP3A: Administer drugs that arc 
metabolized by CYP3A at the lowest dose when used with 
Korlym(7.1). 
• CYP3A inhibitors: Caution should he used when Korlym is 
used with strong CYP3A inhibitors. Limitmifcpristonc close to 
300 mg per day when used with strong CYP3A inhibitors (5.6, 
7.2). 
• CYP3A inducers: Do not use Korlym with CYPJA inducers 
(7.3). 
• Dmgs metabolized by CYP2C8/2C9: Use the lowest dose of 
CYP2C8/2C9 substrates when used with Korlym (7.4). 
• Dmgs metabolized by CYP2B6: Use of Korlym should be 
done with caution with bupropion and cfavircnz (7.5). 
• Hormonal contraceptives: Do not usc with Korlym (7.6). 

-----------------liSE ll\; SPECIFIC POPUI,A TIO!\'S-------------
' Nursing tnothers: Discontinue drug or discontinu~ nursing 

(~.3). 

St•c St•t•tiun 17 for PATIENT COllNSELING 

INFORl\IATIO:'\ and FDA-approved l\lcdicntion Guide 
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Korlymnl (mifepristone) 300 mg tablets for oral use 

FULL PRESCRIBING INFORMATION 

WARNING: TERMINATION OF PREGNANCY 

Mifepristone is a potent antagonist of progesterone and cortisol via the progesterone and 
glucocorticoid (GR-Il) receptors, respectively. The antiprogestational effects will result in the 
termination of pregnancy. Pregnancy must therefore be excluded before the initiation of treatment 
with Korlym and prevented during treatment and for one month after stopping treatment by the 
usc of a non-hormonal medically acceptable method of contraception unless the patient has had a 
surgical sterilization, in which case no additional contraception is needed. Pregnancy must also be 
excluded if treatment is interrupted for more than 14 days in females of reproductive potential. 

1 INDICA TJONS AND USAGE 

Korlym (mifcpristonc) is a cortisol receptor blocker indicated to control hyperglycemia secondary to 
hypcrcortisolism in adult patients with endogenous Cushing's syndrome who have type 2 diabetes 
mellitus or glucose intolerance and have failed surgery or arc not candidates for surgc1y. 

LIMITATIONS OF USE: 
• Korlym should not be used in the treatment of patients with type 2 diabetes unless it is secondary 

to Cushing's syndrome. 

2 DOSAGE AND ADMINISTRA TlON 

2.1 Adult Dosage 

The recommended starting dose is 300 mg orally once daily. Korlym must be given as a single daily dose. 
Korlym should always be taken with a meal. Patients should swallow the tablet whole. Do not split, crush, 
or chew tablets. 

nosing and fifrct/ion 

The daily dose of Korlym may be increased in 300 mg increments. The dose of Korlym may be increased 
to a maximum of 1200 mg once daily but should not exceed 20 mg/kg per clay. Increases in close should 
not occur more fi-cqucntly than once every 2-4 weeks. Decisions about dose increases should be based on 
a clinical assessment of tolerability and degree of improvement in Cushing's syndrome manifestations. 
Changes in glucose control, anti-diabetic medication requirements, insulin levels, and psychiatric 

symptoms may provide an early assessment of response (within 6 weeks) and may help guide early dose 
titration. Improvements in cushingoid appearance, acne, hirsutism, striae, and body weight occur over a 
longer period of time and, along with measures of glucose control, may be used to determine dose 

changes beyond the first 2 months of therapy. Careful and gradual titration ofKorlym accompanied by 
monitoring for recognized adverse reactions (See Warnings and Precautions 5.1 and 5.2) may reduce the 

risk of severe adverse reactions. Dose reduction or even dose discontinuation may be needed in some 

3 

Reference ID: 3089791 



657

clinical situations. If Korlym treatment is interrupted, it should be reinitiatcd at the lowest dose (300 mg). 
If treatment was interrupted because of adverse reactions, the titration should aim for a dose lower than 
the one that resulted in treatment interruption. 

2.2 Dosing in Renal Impairment 

No change in initial dose ofKorlym is required in renal impairment. The maximum dose should be 
limited to 600 mg. {See Renal Impairment (8.6) and Clinical Pharmacology (12.3)/ 

2.3 Dosing in Hepatic Impairment 

No change in the initial dose of Korlym is required in mild to moderate hepatic impairment. The 
maximum close should be limited to 600 mg. Korlym should not be used in severe hepatic impairment. 
(See Hepatic Impairment (8. 7) and Clinical Pharmacology (12.3)/ 

3 DOSAGE FORMS AND STRENGTHS 

Korlym is supplied as a light yellow to yellow oval-shaped tablet debossecl with "Corcept" on one side 
and "300" on the other. Each tablet contains 300 mg of mifepristone. The tablets are not scored. 

4 CONTRAINDICATIONS 

4.1 Pregnancy 

Korlym is contraindicated in women who arc pregnant. Pregnancy must be excluded before the initiation 
of treatment with Korlym or if treatment is interrupted for more than 14 days in females of reproductive 
potential. Nonhormonal contraceptives should be used during and one month after stopping treatment in 
all women of reproductive potential. f.','ee U1·e in .S)Jectfic Populations 8.8/ 

4.2 Drugs Metabolized by CYP3A 

Korlym is contraindicated in patients taking simvastatin, lovastatin, and CYP3A substrates with narrow 
therapeutic ranges, such as cyclosporinc, dihydroergotamine, ergotamine, fentanyl, pimozide, 
quinidine, sirolimus, and taerolimus, due to an increased risk of adverse events. jSee Drug Interactions 
(7.1) and Clinical Pharmacology (12.3)/ 

4.3 Corticosteroid Therapy Required for Lifesaving Purposes 

Korlym is contraindicated in patients who require concomitant treatment with systemic corticosteroids for 
serious medical conditions or illnesses (e.g., immunosuppression after organ transplantation) because 
Korlym antagonizes the effect of glucocorticoids. 

4.4 Women with Risk of Vaginal Bleeding or Endometrial Changes 

Korlym is contraindicated in the following: 

• Women with a history of unexplained vaginal bleeding 

• Women with endometrial hyperplasia with atypia or endometrial carcinoma 

4.5 Known Hypersensitivity to Mifepristone 

Korlym is contraindicated in patients with prior hypersensitivity reactions to mifepristone or to any of the 
product components. 
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5 W ARNJNGS AND PRECAUTIONS 

5.1 Adrenal Insufficiency 

Patients receiving mifcpristonc may experience adrenal insufficiency. Because serum cortisol levels 
remain elevated and may even increase during treatment with Korlym, serum cortisol levels do not 

provide an accurate assessment of hypoadrenalism in patients receiving Korlym. Patients should be 
closely monitored for signs and symptoms of adrenal insufficiency, including weakness, nausea, 
increased fatigue, hypotension, and hypoglycemia. If adrenal insufficiency is suspected, discontinue 

treatment with Korlym immediately and administer glucocorticoids without delay. High doses of 

supplemental glucocorticoids may be needed to overcome the glucocorticoid receptor blockade produced 
by mifcpristonc. Factors considered in deciding on the duration of glucocorticoid treatment should 
include the long half-life ofmifepristone (85 hours). 

Treatment with Korlym at a lower dose can be resumed after resolution of adrenal insufficiency. Patients 
should also be evaluated for precipitating causes of hypoadrenalism (infection, trauma, etc.). 

5.2 Hypokalemia 

In a study ofpatients with Cushing's syndrome, hypokalemia was observed in 44% of subjects during 
treatment with Korlym. Hypokalemia should be corrected prior to initiating Korlym. During Korlym 
administration, serum potassium should be measured I to 2 weeks after starting or increasing the dose of 
Korlym and periodically thereafter. Hypokalemia can occur at any time during Korlym treatment. 
Mifepristone-induccd hypokalemia should be treated with intravenous or oral potassium supplementation 
based on event severity. If hypokalemia persists in spite of potassium supplementation, consider adding 
mineralocorticoid antagonists. 

5.3 Vaginal Bleeding and Endometrial Changes 

Being an antagonist of the progesterone receptor, mifcpristone promotes unopposed endometrial 
proliferation that may result in endometrium thickening, cystic dilatation of endometrial glands, and 
vaginal bleeding. Korlym should be used with caution in women who have hemorrhagic disorders or are 
receiving concurrent anticoagulant therapy. Women who experience vaginal bleeding during Korlym 
treatment should be referred to a gynecologist for further evaluation. 

5.4 QT Interval Prolongation 

Mifcpristonc and its metabolites block IKr. Korlym prolongs the QTc interval in a dose-related manner. 
There is little or no experience with high exposure, concomitant dosing with other QT-prolonging 

drugs, or potassium channel variants resulting in a long QT interval. /See Warnings & Precautions 
(5.6)/ To minimize risk, the lowest effective dose should always be used. 

5.5 Exacerbation/Deterioration of Conditions Treated with Corticosteroids 

Usc of Korlym in patients who receive corticosteroids for other conditions (e.g., autoimmune disorders) 
may lead to exacerbation or deterioration of such conditions, as Korlym antagonizes the desired effects of 
glucocorticoid in these clinical settings. For medical conditions in which chronic corticosteroid therapy is 
life-saving (e.g., immunosuppression in organ transplantation), Korlym is contraindicated. [See 
Contraindicatiom· (4.3)/ 
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5.6 lJ se of Strong CYP3A Inhibitors 

Korlym should be used with extreme caution in patients taking ketoconazole and other strong inhibitors 
of CYP3A, such as itraconazole, ncfazoclonc, ritonavir, nclfinavir, inclinavir, atazanavir, amprcnavir, 

fosamprcnavir, boccprcvir, clarithromycin, conivaptan, lopinavir, ncfazoclonc, posaconazolc, ritonavir, 

saquinavir, telaprevir, telithromycin, or voriconazole, as these could substantially increase the 

concentration of mifcpristonc in the blood. The benefit of concomitant usc of these agents should be 

carefully weighed against the potential risks. Mifcpristonc should be used in combination with strong 
CYP3A inhibitors only when necessary, and in such cases the close should be limited to 300 mg per clay. 

{See Warnings & Precautions (5.4), Drztg Interactions (7.2), and Clinical Pharmaco!o,s'Y (12.3)/ 

5.7 Pneumocystisjiroveci Infection 

Patients with endogenous Cushing's syndrome are at risk for opportunistic infections such as 

Pneumocystisjiroveci pneumonia during Korlym treatment. Patients may present with respiratory distress 

shortly after initiation of Korlym. Appropriate diagnostic tests should be undertaken and treatment for 

Pnewnocystis jiroveci should be considered. 

5.8 Potential Effects of Hypercortisolemia 

Korlym does not reduce serum co11isollevels. Elevated cot1isollevels may activate mineralcorticoid 

receptors which arc also expressed in cardiac tissues. Caution should be used in patients with underlying 

heart conditions including heart failure and coronary vascular disease. 

6 ADVERSE REACTIONS 

6.1 Clinical Trials Experience 

Because clinical trials are conducted under widely varying conditions, the adverse reaction rates observed 

cannot be directly compared to rates in other clinical trials and may not reflect the rates observed in 

clinical practice. 

Safety data on the use ofKorlym are available from 50 patients with Cushing's syndrome enrolled in an 
uncontrolled, open-label, multi-center trial (Study 400). Forty-three patients had Cushing's disease and all 

except one had previously undergone pituitmy surgery. Four patients had ectopic ACTH secretion, and 

three had adrenal carcinoma. Patients were treated for up to 24 weeks. A close of300 mg per clay was 
administered for the initiall4 clays; thereafter, the close could be escalated in increments of300 mg per 

clay based on assessments of tolerability and clinical response. Doses \VCre escalated up to 900 mg per clay 

for patients <60 kg, or 1200 mg per day for patients >60 kg. 

The most frequently reported adverse reactions (reported in ::=:20% of patients, regardless of relationship to 
Korlym) were nausea, fatigue, headache, decreased blood potassium, arthralgia, vomiting, peripheral 

edema, hypertension, dizziness, decreased appetite, and endometrial hypertrophy. Drug-related adverse 

events resulted in close interruption or reduction in study drug in 40°;() of patients. 

The adverse reactions that occurred in ::=:1 0% of the Cushing's syndrome patients receiving Korlym, 

regardless of relationship to Korlym, arc shown in Table 1. 
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Table l. Treatment Emergent Adverse Events Occurring in ~10% of Cushing's Syndrome Patients 
Receiving Korlym 

Body System/ Adverse Reaction Percent (0
/.)) of 

Patients Reporting 
Event 

(n =50) 
Gastrointesti nat disorders 
Nausea 48 
Vomiting 26 
Dry mouth 18 
DiaJThea 12 
Constipation 10 
General disorders and administration/site conditions 
Fatigue 48 
Edemaperipheral 26 
Pain 14 
Nervous system disorders 
Headache 44 
Dizziness 22 
Somnolence 10 
Musculoskeletal and connective tissue disorders 
Arthralgia 30 
Back pain 16 
Myalgia 14 
Pain in extremity 12 
Investigations 
Blood potassium decreased 34 
Thyroid function test abnormal 18 
Infections and infestations 
Sinusitis 14 
Nasopharyngitis 12 
Metabolism and nutrition disorders 
Decreased appetite 20 
Anorexia 10 
Vascular disorders 
Hypertension 24 
Reproductive system and breast disorders 
Endometrial hypertrophy 38* 
Respiratory, thoracic, and mediastinal disorders 
Dyspnea 16 
Psychiatric disorders 
Anxiety 10 

*The denominator was 26 females who had baseline and end-of-trial transvaginal ultrasound 
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6.2 Laboratory Tests 

Reductions in high density lipoprotein-cholesterol (HDL-C) levels have been observed following 

treatment with Korlym. In study subjects that experienced declines in HDL-C, levels returned to baseline 

following discontinuation of drug. The clinical significance of the treatment-related reduction in HDL-C 

levels in patients vvith Cushing's syndrome is not known. 

In a study of patients with Cushing's syndrome, hypokalemia was observed in 441!/o of subjects during 

treatment with Korlym. In these cases, hypokalemia responded to treatment with potassium 

supplementation and/or mineralocorticoid antagonist therapy (e.g., spironolactone or eplerenone ). 
Hypokalemia should be corrected prior to initiating Korlym. [S'ee Warnings and Precautions (5.2)} 

Elevations of thyroid-stimulating hormone (TSH) were seen in su~jccts treated with Korlym. Of the 

42 subjects with detectable TSH at baseline, eight (19%)) had increases in TSH above the normal range, 

·while remaining asymptomatic. The TSH levels returned to normal in most patients without intervention 

when Korlym was discontinued at the end of the study. 

6.3 Vaginal Bleeding and Endometrial Changes 

In Study 400, the thickness of the endometrium increased from a mean of 6.14 mm at baseline (n=23) to 

15.7 mm at end-of-trial (n= l R) in premenopausal women; in postmenopausal women the increase was 

from 2.75 mm (n=6) to 7.35 mm (n=8). Endometrial thickness above the upper limit of nonnal was 

reported in 10/26 females who had baseline and end-of-trial transvaginal ultrasound (3R%). The 
endometrial thickness returned to the normal range in 3 out of I 0 patients 6 weeks after treatment 

cessation at the end of the study. Vaginal bleeding occurred in 5 out of35 females (14%). Two of five 

subjects with vaginal bleeding had normal endometrial thickness. Endometrial biopsies were performed in 

six patients; five of these patients had endometrial thickening. No endometrial carcinoma was detected in 

the sampled cases. 

6.4 Additional Data from Clinical Trials 

The following arc adverse events that were reported in Study 400 at frequencies of=_:: 5% to 10%, and may 

be related to Korlym's mechanism of action: 

Gastrnintestina/ disorders: gastroesophageal rcOux, abdominal pain 

General disorders and administration site conditions: asthenia, malaise, edema, pitting edema, thirst 

Investigations: blood triglycerides increased 

Metabolism and nutrition disorders: hypoglycemia 

Musculoskeletal and conneclive tissue disorders: muscular weakness, flank pain, musculoskeletal chest 

pam 

Psychiatric disorders: insomnia 

Reproduc(jve .system and breast disorders: vaginal hemorrhage, metrorrhagia [See Warnings and 

Precautions (5.3)} 

6.4.1 Adrenal Insufficiency 

Adrenal insufficiency was reported in two subjects (41%) in Study 400. The most typical symptoms of 

adrenal insufficiency were nausea and decreased appetite. No hypotension or hypoglycemia was reported 
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during the events. Adrenal insufficiency resolved in both cases with Korlym interruption and /or 
dexamethasone administration. 

6.4.2 Rash 

Generalized, maculo-papular rash was reported in 2 subjects (4<Ya) in Study 400. Two additional subjects 

developed pruritus (4%). None resulted in discontinuation ofKorlym, and all the events resolved by the 

end of the study. 

7 DRUG INTERACTIONS 

Based on the long terminal half-life of mifepristone after reaching steady state, at least 2 weeks should 

elapse after cessation ofKorlym before initiating or increasing the dose of any interacting concomitant 
medication. 

7.1 Drugs Metabolized by CYP3A 

Because Korlym is an inhibitor of CYP3A, concurrent usc of Korlym with a drug whose metabolism is 

largely or solely mediated by CYP3A is likely to result in increased plasma concentrations of the drug. 

Discontinuation or dose reduction of such medications may be necessary with Korlym co-administration. 

Korlym increased the exposure to simvastatin and simvastatin acid significantly in healthy subjects. 

Concomitant use of simvastatin or lovastatin is contraindicated because of the increased risk of myopathy 
and rhabdomyolysis. {S'ee Contraindication.\· (4.2), Clinical Pharmacologv 1 2.3J 

The exposure of other substrates of CYP3A with narrow therapeutic ranges, such as cyclosporinc, 

dihydroergotamine, ergotamine, fentanyl, pimozide, quinidine, sirolimus, and tacrolimus, may be 

increased by concomitant administration with Korlym. Therefore, the concomitant use of such CYP3A 

substrates with Korlym is contraindicated. [See Contra indications ( 4.2)1 

Other drugs with similar high first pass metabolism in which CYP3A is the primary route of metabolism 

should be used with extreme caution if co-administered with Korlym. The lowest possible dose and/or a 
decreased frequency of dosing must be used with therapeutic drug monitoring when possible. Usc of 

alternative drugs without these metabolic characteristics is advised when possible with concomitant 

Korlym. 

If drugs that undergo low first pass metabolism by CYP3A or drugs in which CYP3A is not the major 

metabolic route arc co-administered with Korlym, usc the lowest dose of concomitant medication 

necessary, with appropriate monitoring and follow-up. fSee Clinical Pharmacology (12.3)} 

7.2 CYP3A Inhibitors 

Medications that inhibit CYP3A could increase plasma mifepristonc concentrations and dose reduction of 
Korlym may be required. 

Kctoconazolc and other strong inhibitors of CYP3A, such as itraconazolc, ncfazodonc, ritonavir, 

nelfinavir, indinavir, atazanavir, amprenavir and fosamprenavir, boceprevir, clarithromycin, conivaptan, 

lopinavir, mibcfradil, ncfazodone, posaconazole, ritonavir, saquinavir, tclaprevir, tclithromycin, or 

voriconazole may increase exposure to mifepristonc significantly. The clinical impact of this interaction 
has not been studied. Therefore, extreme caution should be used when these drugs are prescribed in 
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combination with Korlym. The benefit of concomitant usc of these agents should be carefully weighed 
against the potential risks. The dose of Korlym should be limited to 300 mg and used only when 
necessary. [See Warnings & Precmi!ions (5.6)] 

Moderate inhibitors of CYP3A, such as amprcnavir, aprcpitant, atazanavir, ciprofloxacin, 
darunavirlritonavir, diltiazem, erythromycin, fluconazole, fosamprcnavir, grapefruitjuice, imatinib, or 
verapamil, should be used with caution when administered in combination with Korlym. 

7.3 CYP3A Inducers 

No medications that induce CYP3A have been studied when co-administered with Korlym. Avoid co

administration ofKorlym and CYP3A inducers such as rifampin, rifabutin, rifapentin, phenobarbital, 
phenytoin, carbamazcpinc, and St. John's wort. 

7.4 Drugs Metabolized by CYP2C8/2C9 

Because Korlym is an inhibitor ofCYP2C8/2C9, concurrent usc ofKorlym with a drug whose 
metabolism is largely or solely mediated by CYP2C8/2C9 is likely to result in increased plasma 

concentrations of the drug. 

Korlym significantly increased exposure of fluvastatin, a typical CYP2C8/2C9 substrate, in healthy 
subjects. When given concomitantly with Korlym, drugs that arc substrates ofCYP2C8/2C9 (including 
non-steroidal anti-inflammatory drugs, warfarin, and repaglinide) should be used at the smallest 
recommended doses, and patients should be closely monitored for adverse effects. {See Clinical 

Pharmacology (12.3)/ 

7.5 Drugs Metabolized by CYP2B6 

Mi fcpristonc is an inhibitor of CYP2B6 and may cause significant increases in exposure of drugs that arc 
metabolized by CYP2B6 such as bupropion and efavircnz. Since no study has been conducted to evaluate 
the effect of mifepristone on substrates of CYP2B6, the concomitant use ofbupropion and efavirenz 
should be undertaken with caution. {5'ee Clinical Pharmacology (1 2.3)] 

7.6 Usc of Hormonal Contraceptives 

Mifcpristonc is a progesterone-receptor antagonist and will interfere with the effectiveness of hormonal 
contraceptives. Therefore, non-hormonal contraceptive methods should be used. 

8 USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 

Category X 
Korlym is contraindicated in pregnancy. Korlym can cause fetal harm when administered to a pregnant 
woman because the usc of Korlym results in pregnancy loss. The inhibition of both endogenous and 
exogenous progesterone by mifepristone at the progesterone receptor results in pregnancy loss. If Korlym 
is used during pregnancy or if the patient becomes pregnant while taking this drug, the patient should be 
apprised of the potential hazard to a fetus. [See Conrrainchcafions (4.1)/ 
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Human Data 

In a report of thirteen live births after single dose mifepristonc exposure, no fetal abnormalities were 
noted. 

Animal Data 

Teratology studies in mice, rats and rabbits at doses of0.25 to 4.0 mg/kg (less than human exposure at the 
maximum clinical dose, based on body surface area) were carried out. Because of the anti-progestational 
activity of mifepristone, fetal losses were much higher than in control animals. Skull deformities were 

detected in rabbit studies at less than human exposure, although no teratogenic effects of mifepristone 
have been observed to date in rats or mice. These deformities were most likely due to the mechanical 
effects of uterine contractions resulting from antagonism of the progesterone receptor. 

8.3 Nursing Mothers 

Mifepristonc is present in human milk of women taking the drug. Because of the potential for serious 
adverse reactions in nursing infants from Korlym, a decision should be made whether to discontinue 
nursing or to discontinue the drug, taking into account the importance of the drug to the mother. 

8.4 Pediatric Use 

Safety and effectiveness of Korlym in pediatric patients have not been established. 

8.5 Geriatric Use 

Clinical studies with Korlym did not include sufficient numbers of patients aged 65 and over to determine 
whether they respond differently than younger people. 

8.6 Renal lmpainnent 

The maximum dose should not exceed 600 mg per day in renally impaired patients. fS'ec Clinical 

Pharmacology (J 2.3)/ 

8.7 Hepatic Impairment 

In patients with mild to moderate hepatic impainnent, the maximum dose should not exceed 600 mg per 
day. The pharmacokinetics of mifepristone in patients with severe hepatic impairment has not been 
studied, and Korlym should not be used in these patients. fSee Clinical PharmacolO,l,'Y (12.3)} 

8.8 Females of Reproductive Potential 

Due to its anti-progestational activity, Korlym causes pregnancy loss. Exclude pregnancy before the 
initiation of treatment with Korlym or if treatment is interrupted for more than 14 clays in females of 
reproductive potential. Recommend contraception for the duration of treatment and for one month after 
stopping treatment using a non-hormonal medically acceptable method of contraception. If the patient has 
had surgical sterilization, no additional contraception is needed. 

10 OVERDOSAGE 

There is no experience with overdosage of Korlym. 
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11 DESCRIPTION 

Korlym (mifepristone) is a cortisol receptor blocker for oral administration. The chemical name of 

mi fcpristonc is 11 D-C 4-dimcthylaminophcnyl)-17B-hydroxy-17a.-( l-propynyl)-cstra-4, 9-dicn-3-onc. The 

chemical formula is C29Hy,N02; the molecular weight is 429.60; and the structural formula is: 

OH 

,l.'C···C- ·CH 
1Ta 17b 17c 

3 

Mifcpristonc demonstrates a pH-related solubility profile. The greatest solubility is achieved in acidic 
media(·~ 25 mg/mL at pH 1.5) and solubility declines rapidly as the pH is increased. At pH values above 

2.5 the solubility of mifcpristonc is less than I mg/mL. 

Each Korlym tablet for oral usc contains 300 mg of mifcpristonc. The inactive ingredients of Korlym 

tablets are silicified microcrystalline cellulose, sodium starch glycolate, hydroxypropylcellulose, sodium 

lauryl sui fate, magnesium stearate, hypromcllosc, titanium dioxide, triacetin, D&C yellow I 0 aluminum 
lake, polysorbate go, and FD&C yellow 6 aluminum lake. 

12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 

Mi fcpristonc is a selective antagonist of the progesterone receptor at low doses and blocks the 
glucocorticoid receptor (GR-!I) at higher doses. Mifcpristone has high affinity for the GR-li receptor but 

little affinity for the GR-I (MR, mineralocorticoid) receptor. In addition, mifepristonc appears to have 
little or no affinity for estrogen, muscarinic, histaminic, or monoamine receptors. 

12.2 Pharmacodynamics 

Because mifepristone acts at the receptor level to block the effects of cortisol, its antagonistic actions 

affect the hypothalamic-pituitary-adrenal (HPA) axis in such a way as to further increase circulating 

cortisol levels while, at the same time, blocking their effects. 

Mifepristonc and the three active metabolites have greater affinity for the glucocorticoid receptor ( 100%, 
61 (Yo, 48%, and 45%, respectively) than either dexamethasone (23(%) or cortisol (9(%). 

12.3 Pharmacokinetics 

Absorption 

Following oral administration, time to peak plasma concentrations of mifepristone occurred between 1 
and 2 hours following single dose, and between I and 4 hours following multiple doses of 600 mg of 
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Korlym in healthy volunteers. Mean plasma concentrations of three active metabolites of mifcpristonc 
peak between 2 and 8 hours after multiple doses of600 mg/day, and the combined concentrations of the 

metabolites exceed that of the parent mifcpristone. Exposure to mifepristone is substantially less than 

dose proportional. Time to steady state is within 2 weeks, and the mean (SD) half-life of the parent 
mifcpristonc was 85 (61) hours following multiple doses of600 mg/day ofKorlym. 

Studies evaluating the effects of food on the pharmacokinetics of Korlym demonstrate a significant 

increase in plasma levels ofmifcpristonc when dosed with food. To achieve consistent plasma drug 

concentrations, patients should be instmctcd to always take their medication with meals. 

Distribution 

M i fcpristonc is highly bound to alpha-1-acid glycoprotein (AAG) and approaches saturation at doses of 

100 mg (2.5 ~lM) or more. Mifepristone and its metabolites also bind to albumin and are distributed to 

other tissues, including the central nervous system (CNS). As determined in vitro by equilibrium dialysis, 

binding of mifcpristonc and its three active metabolites to human plasma proteins was concentration
dependent. Binding was approximately 99.2(% for mifcpristonc, and ranged from 96.1 to 98.9(% for the 

three active metabolites at clinically relevant concentrations. 

i'v!etabo!ism 

Cytochrome P450 3A4 (CYP3A4) has been shown to be involved in mifepristone metabolism in human 

li vcr microsomcs. Two of the known active metabolites arc the product of dcmcthylation (one 
monodcmcthylatcd and one di-dcmcthylatcd), while a third active metabolite results from hydroxylation 

(monohydroxy lated). 

Diminution and Fxcretion 

Excretion is primarily (approximately 90<%) via the fecal route. 

Specific Populations 
Renal Impairment 

The pharmacokinetics of mifepristone in subjects with severe renal impairment (creatinine clearance 

[CrCL] < 30 mL!min, but not on dialysis) was evaluated following multiple doses of 1200 mg Korlym for 

7 days. Mean exposure to mifcpristone increased 31%, with similar or smaller increases in metabolite 

exposure as compared to subjects with normal renal function (CrCL 2': 90 mL!min). There was large 
variability in the exposure of mifepristone and its metabolites in subjects with severe renal impairment as 
compared to subjects with normal renal function (geometric least square mean ratio [CI] for AUC of 

mi fcpristonc: 1.21 I 0. 71-2.0() I; metabolite 1: 1.43 [0.84-2.44]; metabolite 2: 1.18 I 0.64-2.171 and 

metabolite 3: l.l910.71-l.99J). No change in the initial dose ofKorlym is needed for renal impairment; 
the maximum dose should not exceed 600 mg per day. 

Hepatic Jmpairmenf 

The pharmacokinetics ofmifcpristonc in subjects with moderate hepatic impairment (Child-Pugh Class 
B) was evaluated in a single- and multiple-dose study (600 mg for 7 days). The pharmacokinetics in 

subjects with moderate hepatic impairment was similar to those with normal hepatic function. There was 

large variability in the exposure of mifcpristonc and its metabolites in subjects with moderate hepatic 
impairment as compared to subjects with normal hepatic function (geometric least square mean ratio [CI] 
for AUC of mifepristone: 1.02 10 .59-1.76]; metabolite l: 0. 95 [0.52-1. 71 ]; metabolite 2: 1.37 l 0. 71-2.62] 
and metabolite 3: 0.62 [0.33-1.16]). Due to limited information on safety in patients with mild-to-
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moderate hepatic impairment, the maximum dose should not exceed 600 mg per day. The 
pharmacokinetics of mifcpristonc in patients with severe hepatic disease has not been studied. Korlym is 
not recommcnclecl in patients with severe hepatic disease. 

Drug-Drug Interactions 

In Vitro Assessment ofDrug Interachons 

In vitro studies indicate a potential for CYP-mcdiatcd drug interactions by mifcpristonc and/or its 
metabolites with substrates ofCYP2A6, CYP2C8/2C9, CYP2CI9, CYP3A4, CYP1A2, CYP2B6, 

CYP2D6, and CYP2El. In vitro studies also inclicatecl an interaction potential for drug transport mediated 
by P-glycoprotcin (P-gp) and breast cancer resistance protein (BCRP). In vitro studies indicate 
mifcpristonc metabolism is mediated by CYP3A, and that mifcpristonc also inhibits and induces CYP3A. 

In Vivo Assessment o/Drug Interactions (see Table 2) 

Table 2. Summary Table of Korlym Drug-Drug Interaction Effects 

Geometric Mean Ratio 

Dosing of Coadministcrcd 
Dosing of ( analytc ratio with/without 

Coadministcred drug coadministration) 
Mifcpristone Dt·ug 

Drug 

Analyte AUC Cmax 

Effect of Korlym on Coadministcred Drug 

Contraindicated with mifepristone fSee Con!raindications (4)] 

simvastatin 15.70 18.20 
1200 mg once daily for I 0 . . I 

80 mg single close acid sunvastatm 
days 

simvastatin 10.40 7.02 

Usc lowest dose of coadministcrcd drug, based on clinical experience and/or else of therapeutic dmg monitoring 

1200 mg once daily for 10 
alprazolam 

1.80 0.81 
alprazolam2 l mg single close 4-hyclroxy-

clays 
a lpnvo lam 

0.76 0.~9 

1200 mg once daily for 7 clays f1uvastatin3 40 mg single dose tluvastatin ~.57 1.76 

1200 mg once daily f<Jr I 0 
cligoxin·1 0.125 mg once 

digoxin 1.40 1.64 
days daily 

Effect of Coadministered Drug on Korlym 

No dosing adjustment required 

~00 mg once daily for 14 days cim~tidine5 800 mg once daily mifl:pristone 0.85* 0. 75 
" ''No effect = 90% CI w1tlun range 0.80- 1.25 

1 Simvastatin 40 mg close used as reference for the comparison. Result could be representative of other 

oral drugs with CYP3A metabolism and high first pass effect: cyclosporinc, midazolam, triazolam, 

pimozidc, sildenafil, sirolimus, and tacrolimus 
2 Result could be representative of other oral drugs with CYP3A metabolism and low first pass effect. 

Clinical significance of any interaction will depend on the therapeutic margin of the drug. 
3 Result could be representative of other oral drugs with CYP2C8/C9 metabolism 

·I Plasma digoxin concentration should be measured after 1 to 2 weeks of concomitant usc and following 

usual clinical practice at appropriate intervals thereafter. 

'Result could be representative of other mild inhibitors of CY P3A 

14 

Reference 10: 3089791 



668

13 NONCLINICAL TOXICOLOGY 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

M i fcpristonc was evaluated for carcinogenicity potential in rats and mice. Rats were dosed for up to two 
years at doses of 5, 25, and 125 mg/kg of mifepristone. The high close was the maximum tolerated close, 

but exposure at all doses was below exposure at the maximum clinical dose based on AUC comparison. 

Female rats had a statistically significant increase in follicular cell adenomas/carcinomas and liver 
adenomas. It is plausible that these tumors are due to drug-induced enzyme metabolism, a mechanism not 

considered clinically relevant, but studies confirming this mechanism were not concluctecl with 

mifcpristone. Mice were also tested for up to 2 years at mifepristone closes up to the maximum tolerated 

dose of 125 mg/kg, which provided exposure below the maximum clinical dose based on AUC. No drug
related tumors were seen in mice. 

Mifcpristonc was not gcnotoxic in a battery ofbactcria1, yeast, and mammalian in vitro assays, and an in 

vivo micronucleus study in mice. 

The pharmacological activity of mifepristone disrupts the estrus cycle of adult rats at a close of 0.3 mg/kg 

(less than human exposure at the maximum clinical dose, based on body surface area). However, 

following withdrawal of treatment and subsequent resumption ofthe estrus cycle, there was no effect on 
reproductive function when mated. 

A single subcutaneous dose of mifcpristonc (up to 100 mg/kg) to rats on the first clay after birth did not 

adversely affect future reproductive function in males or females, although the onset of puberty was 

slightly premature in dosed females. Repeated closes of mifepristone (l mg every other clay) to neonatal 

rats resulted in potentially adverse fertility effects, including oviduct and ovary malformations in females, 

delayed male puberty, deficient male sexual behavior, reduced testicular size, and lowered ejaculation 

frequency. 

14 CLINICAL STlJDIES 

14.1 Cushing's Syndrome 

An uncontrolled, open-label, 24-wcck, multicenter clinical study was conducted to evaluate the safety and 
efficacy ofKorlym in the treatment of endogenous Cushing's syndrome. The study enrolled 50 subjects 

\Vith clinical and biochemical evidence of hypercortisolemia despite prior surgical treatment and 

radiotherapy. The reasons for medical treatment were failed surgery, recurrence of disease, and poor 

medical candidate for surgery. Forty-three patients (~6'Yo) had Cushing's disease, four patients (W%) had 

ectopic ACTH secretion, and three ( 6'%) had adrenal carcinoma. Baseline characteristics included: mean 
age of45 years (range 26to 71), mean BMI of36 kg/m:> (range 24to 66), mean weight 100 kg (range 61 

to 19<J), and mean waist circumference was 11 <)em (range ~9 to 17R); 70°i<> were female; 84% were white 
and 16% were black or African American. Baseline mean urinary free cortisol level was 365 J..lg per 24 hr. 

Patients belonged to one of two cohorts: a "diabetes" cohort (29 patients, 26 with type 2 diabetes ancl3 
with glucose intolerance), and a "hypertension" cohort (21 patients). Efficacy was evaluated separately in 

the two cohorts. Korlym treatment was started in all patients at a close of 300 mg once a day. The study 

protocol allowed an increase in close to 600 mg after 2 weeks, and then by additional 300 mg increments 

15 

Reference ID: 3089791 



669

every 4 weeks to a maximum of 900 mg per day for patients <60 kg, or 1200 mg per day for patients 
>60 kg, based on clinical tolerance and clinical response. 

Res11!1s in the diabetes cohort 

Patients in the diabetes cohort underwent standard oral glucose tolerance tests at baseline and periodically 
during the clinical study. Anti-diabetic medications were allowed but had to be kept stable during the trial 
and patients had to be on stable anti-diabetic regimens prior to enrollment. The primary efficacy analysis 
for the diabetes cohort was an analysis of responders. A responder was defined as a patient who had a 2: 
2s<Yu reduction from baseline in glucose AUC. The primary efficacy analysis was conducted in the 
modified intent-to-treat- population (n=25) defined as all patients who received a minimum of 30 days on 
Korlym. Fifteen of25 patients (60%) were treatment responders (95% Cl: 39%,n%). 

Mean HbAl C was 7.4% in the 24 patients with HbA I c values at baseline and Week 24. For these 24 
patients mean reduction in HbA I c was 1.1% (95% CJ -1.6, -0.7) from baseline to the end of the trial. 
Fourteen of24 patients had above normal HbAlc levels at baseline, ranging between6.7% andl0.4%; all 
of these patients had reductions in HbA I c by the end of the study (range -0.4 to -4.4%) and eight of 14 
patients (57%) normalized HbA I c levels at trial end. Antidiabetic medications were reduced in 7 of the 
15 DM subjects taking antidiabetic medication and remained constant in the others. 

Results in the hypertension cohort 

There were no changes in mean systolic and diastolic blood pressures at the end of the trial relative to 

baseline in the modi ficd intent-to-treat population (n=21 ). 

Signs and symptoms ()/Cushing's syndrome in both cohorts 

Individual patients showed vmying degrees of improvement in Cushing's syndrome manifestations such 
as cushingoid appearance, acne, hirsutism, striae, psychiatric symptoms, and excess total body weight. 
Because of the variability in clinical presentation and variability of response in this open label trial, it is 
uncertain whether these changes could be ascribed to the effects of Korlym. 

16 HOW SUPPLIED/STORAGE AND HANDLING 

Korlym is supplied as a light yellow to yellow, film-coated, oval-shaped tablet debossed with "Corcept" 
on one side and "300" on the other. Each tablet contains 300 mg of mifepristonc. Korlym tablets arc 
available in bottles of2S tablets (NDC 7634(J-073-0 1) and bottles of 2SO tablets (NDC 76346-073-02). 

Store at controlled room temperature, 25 °C (77 °F); excursions permitted to 15 to 30 ° C (59- 86 °F). 

[See USP Conlro!!ed Room Temperature! 

17 PATIENT COUNSELING INFORMATION 

As a part of patient counseling, doctors must review the Korlym Medication Guide with every patient. 
f,')'ee FDA-Approved Medica lion Guide (17. 3 )J 

17.1 Impo1·tance of Preventing Pregnancy 

• Advise patients that Korlym will cause termination of pregnancy. Korlym is contraindicated in 
pregnant patients. 
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• Counsel females of reproductive potential regarding pregnancy prevention and planning with a 
non-hormonal contraceptive prior to use of Korlym and up to one month after the end of 
treatment. 

• Instruct patients to contact their physician immediately if they suspect or confirm they arc 
pregnant. 
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Medication Guide 
Korlym™ {KOR-Iim) 

{mifepristone) 
tablets 

Read this Medication Guide before you start taking Korlym and each time you get a 
refill. There may be new information. This information does not take the place of 
talking with your doctor about your medical condition or treatment. 

What is the most important information I should know about Korlym? 

Korlym can cause serious side effects, including: 

• Loss of a pregnancy. Women who can become pregnant must: 

• have a negative pregnancy test before starting Korlym 

• have a negative pregnancy test before restarting Korlym if you stop 
taking it for more than 14 days 

• use a non-hormonal form of birth control while taking Korlym and for 
1 month after stopping Korlym. Talk to your doctor about how to prevent 
pregnancy. Tell your doctor right away if you think you may be pregnant. 

What is Korlym? 

Korlym is a prescription medicine used to treat high blood sugar (hyperglycemia) 
caused by high cortisol levels in the blood (hypercortisolism) in adults with 
endogenous Cushing's syndrome who have type 2 diabetes mellitus or glucose 
intolerance and have failed surgery or cannot have surgery. 

Korlym is not for people who have type 2 diabetes mellitus not caused by Cushing's 
syndrome. 

It is not known if Korlym is safe and effective in children. 

Who should not take Korlym? 

Do not take Korlym if you: 

• are pregnant. See "What is the most important information I should know 
about Korlym?" 

• are taking: 
o simvastatin (Zocor®, Vytorin®, Juvisync®, Simcor®) 
o lovastatin (Mevacor®, Altoprev®, Advicor®) 
o cyclosporine (Gengraf®, Neoral®, Restais®, Sandimmune®) 
o dihydroergotamine (Migranal®) 
o ergotamine (Ergomar®, Migerot®) 
o fentanyl (Abstral®, Actiq®, Duragesic®, Fentora®, Lazanda®, Onsolis®, 

Sublimaze Preservative Free®, Sunsys®) 
o pimozide (Orap®) 
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o quinidine (Neudexta®) 
o sirolimum (Rapamune®, Torisel®) 
o tacrolimus (Prograf®, Protopic®) 

• must take corticosteroid medicines for other serious medical problems 

• are a woman who still has her uterus (womb) and have: 
o unexplained bleeding from your vagina 
o changes in the cells lining your uterus (endometrial hyperplasia) or cancer 

of the lining of your uterus (endometrial cancer) 

• are allergic to mifepristone or any of the ingredients in Korlym. See the end of 
this Medication Guide for a complete list of ingredients in Korlym. 

Talk to your doctor before taking Korlym if you have any of these conditions. 

What should I tell my doctor before taking Korlym? 
Before taking Korlym, tell your doctor if you: 

• have low potassium in your blood (hypokalemia) 
• have or have had a bleeding problem or are taking medicines to thin your 

blood 
• have or have had heart problems 
• have had an organ transplant 
• have been taking medicines called corticosteroids (cortisone, 

dexamethasone, methylprednisolone, prednisolone, prednisone) 
• are breastfeeding or plan to breastfeed. Korlym passes into your breast milk 

and may harm your baby. You and your doctor should decide if you will take 
Korlym or breastfeed. You should not do both. 

Tell your doctor about all of the medicines you take, including prescription 
and nonprescription medicines, vitamins and herbal supplements. 

Using Korlym with certain other medicines can affect each other. Using Korlym 
with other medicines can cause serious side effects. 

Especially tell your doctor if you take: 
• medicines to treat: 

o fungal infections (such as ketoconazole) 
o depression 
o HIV infection 
o Hepatitis C infection 
o certain bacterial infections 

• steroid medicines such as prednisone 
• thyroid hormones 

Ask your doctor or pharmacist for a list of these medicines if you are not sure. 
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Know the medicines you take. Keep a list of them to show to your doctor and 
pharmacist. 

How should I take Korlym? 

• Take Korlym exactly as your doctor tells you. 
• Your doctor may change your dose if needed. 
• Korlym is usually taken 1 time each day. 
• Take Korlym with food. 
• Swallow Korlym whole. Do not split, crush or chew Korlym tablets. If you 

cannot swallow Korlym tablets whole, tell your doctor. 

What should I avoid while taking Korlym? 

You should not drink grapefruit juice while you take Korlym. Grapefruit juice may 
increase the amount of Korlym in your blood and increase your chance of having 
side effects. 

What are the possible side effects of Korlym? 

Korlym can cause serious side effects including: 

• See "What is the most important information I should know about 
Korlym?" 

• reduced effects of adrenal hormones (adrenal insufficiency). Korlym 
stops an adrenal hormone in your body called cortisol from working. Tell your 
doctor right away if you have any symptoms of adrenal insufficiency. Symptoms 
may include: 

o unusual tiredness or weakness 
o nausea 
o fatigue 
o low blood pressure (hypotension) 
o low blood sugar (hypoglycemia) 

• low blood potassium (hypokalemia). Your doctor should check the level of 
potassium in your blood before you start taking Korlym and while you take it. 
Tell your doctor if you have any signs of low potassium. Signs may include: 

o muscle weakness, aches, or cramps 
o abnormal or irregular heartbeats (palpitations) 

• bleeding from the vagina. Korlym may cause the lining of your uterus to 
become thick and may cause your uterus to bleed. Tell your doctor right away 
about any bleeding from your vagina that is not normal for you. 

• problems with the electrical system of your heart (QT interval 
prolongation). 

• worsening of symptoms of other medical problems that are treated with 
corticosteroids when you take corticosteroids and Korlym at the same 
time. 

3 
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The most common side effects of Korlym include: 
• nausea 
• fatigue 
• headache 
• low potassium in your blood 
• pain in your arms and legs (arthralgia) 
• vomiting 
• swelling of your arms and legs (peripheral edema) 
• high blood pressure 
• dizziness 
• decreased appetite 
• thickening of the lining of the uterus (endometrial hypertrophy) 

Tell your doctor if you have any side effect that bothers you or that does not go 
away. 

These are not all the possible side effects of Korlym. For more information, ask 
your doctor or pharmacist. 

Call your doctor for medical advice about side effects. You may report side effects 
to FDA at 1-800-FDA-1088. 

How should I store Korlym? 

Store Korlym at room temperature, between 68°F to 77°F (20°C to 25°C). 

Keep Korlym and all medicines out of the reach of children. 

General information about the safe and effective use of Korlym 
Medicines are sometimes prescribed for purposes other than those listed in a 
Medication Guide. 

Do not use Korlym for a condition for which it was not prescribed. Do not give 
Korlym to other people, even if they have the same symptoms you have. It may 
harm them. 

This Medication Guide summarizes the most important information about Korlym. 
If you would like more information, talk with your doctor. You can ask your doctor 
or pharmacist for information about Korlym that is written for healthcare 
professionals. 

For more information, call 1-855-4Korlym (1-855-456-7596) or visit 
www.korlym.com or www.corcept.com. 

What are the ingredients in Korlym? 
Active ingredient: mifepristone 
Inactive ingredients: silicified microcrystalline cellulose, sodium starch glycolate, 
hydroxypropylcellulose, sodium Iaury! sulfate, magnesium stearate, hypromellose, 
titanium dioxide, triacetin, D&C yellow 10 aluminum lake, polysorbate 80, and 
FD&C yellow 6 aluminum lake. 

4 
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This Medication Guide has been approved by the US Food and Drug Administration. 

Distributed by: 
Corcept Therapeutics Incorporated 
149 Commonwealth Avenue 
Menlo Park, CA 94025 
Issued: 02/2012 
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Each yellow oval-shaped tablet contains NDC 76346-073-02 
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This is a representation of an electronic record that was signed 
electronically and this page is the manifestation of the electronic 
signature. 

Is! 

MARY H PARKS 
02/17/2012 
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---------·---------·-~-------------------------------------------:::::---c------::---------· 

Food and Drug Administration 

NDA 202107 

Corcept Therapeutics 
Attention: Luana Staiger 
Regulatory Affairs 
149 Commonwealth Drive 
Menlo Park, C A 94025 

Dear Ms. Staiger: 

Silver Spring MD 20993 

NDA APPROVAL 

Please refer to your New Drug Application (NDA) dated April 15, 2011, received 
April 18, 20 II, submitted pursuant to section 505(b )(2) of the Federal Food, Drug, and Cosmetic 
Act (FDCA) for Korlym (mifepristone) tablets, 300 mg. 

We acknowledge receipt ofyour amendments dated April19, 22, and 25, June 9 and 30, 
July 11, 12, 13 (2), 20, and 27, August 4 (2) and 12, September 21 (2), October 4, 17, and 19, 
November 10, 18, and 21, and December 7 and 14,2011, January 19 and 23, and February 6, 9, 
and 15,2012. We also acknowledge receipt ofyour e-mails dated February 17,2012, which 
includes the agreed-upon labeling. 

This new drug application provides for the use of Korlym (mifepristone) for the control of 
hyperglycemia secondary to hypercortisolism in adult patients with endogenous Cushing's 
syndrome who have type 2 diabetes mellitus or glucose intolerance and have failed surgery or 
are not candidates for surgery. 

We have completed our review of this application, as amended. lt is approved, effective on the 
date of this letter, for use as recommended in the enclosed agreed-upon labeling text. 

We are waiving the requirements of21 CFR 20l.57(d)(8) regarding the length ofHighlights of 
prescribing information. This waiver applies to all future supplements containing revised 
labeling unless we notify you otherwise. 

CONTENT OF LABELING 

As soon as possible, but no later than 14 days from the date of this letter, submit the content of 
labeling [21 CFR 314.50(1)] in structured product labeling (SPL) format using the FDA 
automated drug registration and listing system ( eLIST), as described at 
ht~p:/ /www. fda. uov/Fori ndustrv/DataStandards/StructuredProductLabelimddefau lt. htm. Content 
of labeling must be identical to the enclosed labeling (text for the package insert and Medication 
Guide). 
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Silver Spring MD 20993

NDA 202107

NDA APPROVAL

Corcept Therapeutics

Attention: Luana Staiger

Regulatory Affairs
149 Commonwealth Drive

Menlo Park, CA 94025

Dear Ms. Staiger:

Please refer to your New Drug Application (NDA) dated April 15, 201 1., received

April 18, 201 1, submitted pursuant to section 505(b)(2) of the Federal Food, Drug, and Cosmetic

Act (FDCA) for Korlym (mifepristone) tablets, 300 mg.

We acknowledge receipt ofyour amendments dated April 19, 22, and 25, June 9 and 30,

July 1 l, l2, l3 (2), 20, and 27, August 4 (2) and 12, September 21 (2), October 4, 17, and 19,

November 10, 18, and 21, and December 7 and 14, 201 1, January 19 and 23, and February 6, 9,

and 15, 2012. We also acknowledge receipt ofyour e—mails dated February 17, 2012, which

includes the agreed~upon labeling.

This new drug application provides for the use of Korlym (mifepristone) for the control of

hyperglycemia secondary to hypercortisolism in adult patients with endogenous Cushing's

syndrome who have type 2 diabetes 'mellitus or glucose intolerance and have failed surgery or

are not candidates for surgery.

We have completed our review of this application, as amended. It is approved, effective on the

date of this letter, for use as recommended in the enclosed agreed-upon labeling text.

We are waiving the requirements of 21 CFR 201 .57(d)(8) regarding the length of Highlights of

prescribing information. This waiver applies to all future supplements containing revised

labeling unless we notify you otherwise.

CONTENT OF LABELING

As soon as possible, but no later than 14 days from the date of this letter, submit the content of

labeling [21 CFR 3 1450(1)] in structured product labeling (SPL) format using the FDA

automated drug registration and listing system (eLlST), as described at

la. aov/Forl nd‘tismData Sta ndards/Structured ProductLabelin tridefau lt. htm. Content131;_t 3 y’Avww. ft MW

of labeling must be identical to the enclosed labeling (text for the package insert and Medication

 

Guide).
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NDA 202107 
Page 2 

Information on submitting SPL files using eLIST may be found in the guidance for industry 
titled "SPL Standard for Content of Labeling Technical Qs and As" at 
httl) ://':!'!'WW. f'Q.<!, u.ov/ clownlgacls/Drugs/Gui danceComplianr,:eRegulatorv In forma tion/Guidances/U 
CM 0 723 21.J2Qf. 

The SPL will be accessible via publicly available labeling repositories. 

CONTAINER LABELS 

We acknowledge your February 12, 2012, submission containing final printed container labels. 

Submit final printed container labels that are identical to the enclosed container labels as soon as 
they are available, but no more than 30 days after they are printed. Please submit these labels 
electronically according to the guidance for industry titled "Providing Regulatory Submissions in 
Electronic Format- Human Pharmaceutical Product Applications and Related Submissions 
Using the eCTD Specifications (June 2008)." Alternatively, you may submit 12 paper copies, 
with 6 of the copies individually mounted on heavy-weight paper or similar material. For 
administrative purposes, designate this submission "Final Printed Carton and Container 
Labels for approved NDA 202107." Approval of this submission by FDA is not required 
before the labeling is used. 

Marketing the product with FPL that is not identical to the approved labeling text may render the 
product misbranded and an unapproved new drug. 

POSTMARKETING REQUIREMENTS UNDER 505(o) 

Section 505(o)(3) ofthe FDCA authorizes FDA to require holders of approved drug and 
biological product applications to conduct postmarketing studies and clinical trials for ce1iain 
purposes, if FDA makes certain findings required by the statute. 

We have determined that an analysis of spontaneous postmarketing adverse events reported 
under subsection 505(k)(l) of the FDCA will not be sufficient to assess a known serious risk of 
endometrial hyperplasia and retinopathy associated with long-tenn exposure to Korlym 
( mifepristone) therapy, and to assess a signal of a serious risk of major adverse cardiovascular 
events due to reductions in HDL-cholesterol associated with the use ofKorlym (mifepristone). 

Furthermore, the new pharmacovigilance system that FDA is required to establish under section 
505(k)(3) of the FDCA will not be sufficient to assess this serious risk. 
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NDA 202107 
Page 3 

Therefore, based on appropriate scientific data, FDA has determined that you are required to 
conduct the following: 

1875-1 A drug utilization study to better characterize the reporting rates of adverse events 
associated with the long-term use of Korlym (mifepristone). These data will 
provide a denominator for the adverse events of special interest (endometrial 
hyperplasia and/or vaginal bleeding, retinopathy, and major adverse 
cardiovascular events) reported through enhanced pharmacovigilance and 
associated with long-term exposure to Korlym (mifepristone) therapy. 

The timetable you submitted on F ebmary 12, 20 12, states that you will conduct this study 
according to the following schedule: 

Final Protocol Submission: 06/2012 
Interim Report Submissions: 08/2012 

02/2013 
02/2014 
02/2015 
02/2016 

Final Report Submission: 02/2017 

Finally, increased exposure to mifepristone is associated with serious risks for severe 
hypokalemia and adrenal insufficiency. Mifepristone is a CYP3A4 substrate and it is anticipated 
that co-administration with strong CYP3A4 inhibitors may be necessary. We have determined 
that only a clinical trial (rather than a nonclinical or observational study) will be sufficient to 
characterize the effect of co-administration of strong CYP3A4 inhibitors on increasing 
mifepristone drug levels and to assess the potential for the known serious risks of severe 
hypokalemia and adrenal insufficiency. 

Therefore, based on appropriate scientific data, FDA has determined that you are required to 
conduct the following: 

1875-2 A dmg-drug interaction clinical trial to determine a quantitative estimate of the 
change in exposure ofmifepristone following co-administration ofketoconazole 
(a strong CYP3A4 inhibitor). 

The timetable you submitted on Febmary 12, 2012, states that you will conduct this trial 
according to the following schedule: 

Final Protocol Submission: 
Trial Completion: 
Final Report Submission: 

08/2012 
05/2013 
08/2013 

Submit the protocols to your IND 076480, with a cross-reference letter to this NDA. Submit all 
final reports to your NDA. 
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NDA 202107 
Page 4 

Prominently identify the submission with the following wording in bold capital letters at the top 
of the first page of the submission, as appropriate: "Required Postmarketing Protocol Under 
505(o)'\ "Required Postmarketing Final Report Under 505(o)", "Required Postmarketing 
Correspondence Under 505(o)". 

Section 505( o )(3)(E)(ii) of the FDCA requires you to report periodically on the status of any 
study or clinical trial required under this section. This section also requires you to periodically 
report to FDA on the status of any study or clinical trial otherwise undertaken to investigate a 
safety issue. Section 506B ofthe FDCA, as well as 21 CFR 314.8l(b)(2)(vii) requires you to 
report annually on the status of any postmarketing commitments or required studies or clinical 
trials. 

FDA will consider the submission of your annual report under section 506B and 21 
CFR 314.81 (b )(2)(vii) to satisfy the periodic reporting requirement under section 
505( o )(3 )(E)(i i) provided that you include the elements listed in 505(o) and 21 CFR 
314.81(b)(2)(vii). We remind you that to comply with 505(o), your annual report must also 
include a report on the status of any study or clinical trial otherwise undertaken to investigate a 
safety issue. Failure to submit an annual report for studies or clinical trials required under 505( o) 
on the date required will be considered a violation ofFDCA section 505(o)(3)(E)(ii) and could 
result in enforcement action. 

RISK EVALUATION AND MITIGATION STRATEGY REQUIREMENTS 

We acknowledge receipt of your submission dated April 15,2011, of a proposed risk evaluation 
and mitigation strategy (REMS). We have determined that, at this time, a REMS is not 
necessary for Korlym (mifepristone) to ensure that its benefits outweigh its risks. We will notify 
you if we become aware of new safety information and make a determination that a REMS is 
necessary. 

PROMOTIONAL MATERIALS 

You may request advisory comments on proposed introductory advertising and promotional 
labeling. To do so, submit, in triplicate, a cover letter requesting advisory comments, the 
proposed materials in draft or mock-up form with annotated references, and the package inse1i 
to: 

Food and Drug Administration 
Center for Drug Evaluation and Research 
Office of Prescription Drug Promotion 
590 1-B Ammendale Road 
Beltsville, MD 20705-1266 

As required under 21 CFR 314.8l(b)(3)(i), you must submit final promotional materials, and the 
package insert, at the time of initial dissemination or publication, accompanied by a Form FDA 
2253. For instruction on completing the Form FDA 2253, see page 2 of the Form. 
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For more information about submission of promotional materials to the Office of Prescription 
Drug Promotion (OPDP), see 
http:! IWY{~V. fda. L':ov//\boutFDA/CentersOffices/CD ER/ucm090 142.htm. 

REPORTING REQUIREMENTS 

We remind you that you must comply with reporting requirements for an approved NDA 
(21 CFR 314.80 and 314.81). 

We request that for a period of 5 years, you submit reports of all cases of endometrial 
hyperplasia and/or vaginal bleeding, retinopathy, and major adverse cardiovascular events as 15-
day alert reports, and that you provide analyses of clinical trial and post-marketing cases of these 
adverse events of special interest in your periodic safety update reports. 

If you have any questions, please call Ms. Jena Weber, Regulatory Project Manager, at 
301-796-1306. 

ENCLOSURES: 

Sincerely, 

o;;zJended electronic si,>;nmure pa,f!,e} 

Mary H. Parks, M.D. 
Director 
Division of Metabolism and Endocrinology Products 
Office of Dmg Evaluation II 
Center for Drug Evaluation and Research 

Content of Labeling (package insert and Medication Guide) 
Container Labels 

Reference ID: 3089791 



685

IIIGIILIGHTS OF PRESCRIBING INFORl\IATION 
Tlwsc highlights do not include all the information 
m•Nled to use Korlym1 " safely and effectively. See full 
prcseribing information for Korlym. 

Kodymn1 (mifepl'istone) 300 mg Tablets 

Initial U.S Approval 2000 

WARNI:'\G: TER!VIINATIO:'\ OF PREGNA:'\CY 

See full prescribinr: information for complete boxed "'m·ninr:. 

Mifepl'istone has potent antiprogestational effects and will 
result in tht• termination of pregnancy. Pregnancy rnust 
thl'l'cforc be excluded bd'ore tht• initiation of trt•atmcut with 
Korlym, or if treatment is interrupted for more than 14 days 
in females of r<'JH'oductivc potential. 

--------------------I:'\DICATIO:'\S A:'\D VSAGE------------------
Korlym (mikpristone) is a cortisol receptor blocker indicated to 
cotltrol hypcrglycctnia secondary to hypcrcortisolis1n in adult 
patients with endogenous Cushing 1s syndrotnc who have type 2 
diahdt:s tnellitus or glucose intolerance and have failed surgery 
or are not candidates for surgery. 

Important Limitations of Usc (1.1) 
Do not usc f()r the treatment of type 2 diabetes 
mc11itus unrelated to endogenous Cushing's 
syndron1c. 

----------------DOSAGE AND AD \IINISTRATI 0 N-------------
Administer once daily oru!ly with a meal (2). 
The reconnncndccl starting dose is 300 1ng once daily 
(2). 
Renal impairment: do not exceed 600 mg once daily. 
Mild-to-nKH.krate hepatic in1painnent: do not exceed 
600 mg once daily. Do not usc in severe hepatic 
itnpait·mcnt. 

Based on clinical response and tolerability, the dost: tnay be 
increased in 300 mg increments to a maxlnnun of 1200 n1g one(; 
daily. Do not exceed 20 mg/kg per day (2). 

---------------DOSAGE FORl\IS AND STRENGTHS-----------
• 300 mg tablet 

------------------------CONTRAINDICATJONS--------------------
Prcgnancy (4.1. 8.1) 
Use of simYastatin or lovastatin and CYP 3A substrates \vith 
narrnw therapeutic range (4.2) 
Concunc:nt long-tcnn corticosteroid usc (4.3) 
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\Vomcn with histmy of unexplained vaginal bleeding (4.4) 
Women with endometrial hype~vlasia with atypia or 
endometrial carcinoma (4.4) 

-----------------WARNINGS AND PRECAUTIONS-------------
,.1drenal insu[!iciencv: Patients should be closely monitored 
for signs and symptoms of adrenal insufficiency (5 .I). 
I!ypoka/emia: Hypokalemia should be corrected prior to 
treatment and monitored fOr during trcahncnt (5.2). 
Vaginal bleeding all(/ endometrial changes: Women may 
expt:rience endotnetrial thickening or unexpeckd vaginal 
bleeding. Use with caution if patient also has a hemorrhagic 
disorder or is on anti-coagulant therapy (5.3). 
QTinterval prolongation: Avoid use with QT interval
prolonging drugs~ or in patients with potassium (:hannel 
variants resulting in a long QT intetYal (5.4). 
Use 1!{Stmng C.'YP3A Inhibitors: Concomitant use can 
increase 1nifepristonc plasrna levels significantly. Usc only 
when necessary and limit mifepristonc dose to 300 mg (5.6). 

----------------------ADVERSE REACTIONS----------------------
Most con1n1on adverse reactions in Cushing's syndrome 
(~ 20%1): nausea, fatigue, headache, decrea5;cd blood pota5.siu1n, 
arthralgia. vmnitlng. peripheral edetna. hypertension, dizzincs~, 
decreased appetite, endometrial hypertrophy 

To report susp(•t·tt•d adverse reaetiuns, (.'onta<.·t Corccpt 
Therapeutics at l-855-844-3270 or FDA at 1-800-FDA-
1088 or www.fda.gov/merlwatch. 

----------------------DReG INTERACTIONS--------------------
• Drugs metabolized by CYPJA: Administer drugs that arc 
metaboli~ed by CYPJA at the lowest dose when used with 
Korlym (7.1). 
• C:YPJA inhibitors: Caution should be used when Korlym is 
used with strong CYP3A inhibitors. Limit mifepristone dose to 
300 mg per day when used with strong CYP3A inhibitors (5.6, 
7 2). 
• CYPJA inducers: Do not use Korlym with C:YP3A inducers 
(7.3). 
• Drugs metabolized by CYP2C8i2C9: Use the lowest dose of 
CYP2CX/2C9 substrates when used with Korlym (7.4). 
• Drugs metabolized by CYP2l36: Use of Korlym should be 
done with caution with bupropion and elavirenz (7 .5). 
• Hormonal contraceptives: Do not use with Korlym (7.6). 

-----------------VSE I'\ SPECIFIC PO PULA TIOXS-------------
Nursing n1uthers: Discontinue drug or discontinue nursing 
(8.3). 

St•e St•ction 17 for PATIENT COliNSELING 

INFOR\IATIO:'\ and FDA-approved Medication Guide 



686

FULL PRESCRIBING INFORMATION: Contents* 

1 INDICATIONS AND USAGE 
LIMITATIONS OF USE: 
2 DOSAGE AND ADMINISTRATION 

2.1 Adult Dosage 

2.2 Dosing in Renal Impairment 

2.3 Dosing in Hepatic impairment 

3 DOSAGE FORMS AND STRENGTHS 
4 CONTRAINDICA TIONS 

4.1 Pregnancy 

4.2 Drugs Metabolized by CYP3A 

4.3 C01ticosteroid Therapy Required for 

Lifesaving Purposes 

4.4 Women with Risk of Vaginal Bleeding or 

Endometrial Changes 

4.5 Known Hypersensitivity to Mifepristonc 

5 WARNINGS AND PRECAUTIONS 
5 .I Adrenal Insufficiency 

5.2 Hypokalemia 

5.3 Vaginal Bleeding and Endometrial 

Changes 

5.4 QT Interval Prolongation 

5. 5 Exacerbation/Deterioration of Con eli tions 

Treated with Corticosteroids 
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7.5 Drugs Metabolized by CYP2B6 

7.6 Usc of Hormonal Contraceptives 

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 

8.3 Nursing Mothers 

8.4 Pediatric Usc 

8.5 Geriatric Usc 

8.6 Renal Impairment 

8.7 Hepatic Impairment 

8.8 Females of Reproductive Potential 

10 OVERDOSAGE 
11 DESCRIPTION 
12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 

12.2 Pharmacodynamics 

12.3 Pharmacokinetics 

13 NONCLINICAL TOXICOLOGY 
13 .l Carcinogenesis, Mutagenesis, 

Impairment ofF crtility 

14 CLINICAL STUDIES 
14.1 Cushing's Syndrome 

16 HOW SUPPLIED/STORAGE AND 
HANDLING 
17 PATIENT COUNSELING 
INFORMATION 

17.1 Imp01tance of Preventing Pregnancy 

*Sections or subsections omit ted from the full prescribing information are not listed 
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Korlym
01 

(mifepristone) 300 mg tablets for oral use 

FULL PRESCRIBING INFORMATION 

WARNING: TERMINATION OF PREGNANCY 

Mifcpristone is a potent antagonist of progesterone and cortisol via the progesterone and 
glucocorticoid (GR-II) receptors, respectively. The antiprogestational effects will result in the 
termination of pregnancy. Pregnancy must therefore he excluded before the initiation of treatment 
with Korlym and prevented during tt·eatment and for one month after stopping treatment by the 
usc of a non-hormonal medically acceptable method of contraception unless the patient has had a 
surgical sterilization, in which case no additional contraception is needed. Pregnancy must also be 
excluded if treatment is interrupted for more than 14 days in females of reproductive potential. 

1 INDICATIONS AND USAGE 

Korlym (mifcpristonc) is a cortisol receptor blocker indicated to control hyperglycemia secondary to 
hypcrcortisolism in adult patients with endogenous Cushing's syndrome who have type 2 diabetes 
mellitus or glucose intolerance and have failed surgery or are not candidates for surge1y. 

LIMITATIONS OF USE: 
• Korlym should not be used in the treatment of patients with type 2 diabetes unless it is secondary 

to Cushing's syndrome. 

2 DOSAGE AND ADMINISTRATION 

2.1 Adult Dosage 

The recommended starting dose is 300 mg orally once daily. Korlym must be given as a single daily dose. 
Korlym should always be taken with a meal. Patients should swallow the tablet whole. Do not split, crush, 
or chew tablets. 

Dosing and fifralion 

The daily dose of Korlym may be increased in 300 mg increments. The dose ofKorlym may be increased 
to a maximum of 1200 mg once daily but should not exceed 20 mg/kg per day. Increases in dose should 
not occur more fi·cquently than once cvc1y 2-4 weeks. Decisions about dose increases should be based on 
a clinical assessment of tolerability and degree of improvement in Cushing's syndrome manifestations. 
Changes in glucose control, anti-diabetic medication requirements, insulin levels, and psychiatric 

symptoms may provide an early assessment of response (within 6 weeks) and may help guide early dose 
titration. Improvements in cushingoid appearance, acne, hirsutism, striae, and body weight occur over a 
longer period of time and, along with measures of glucose control, may be used to determine dose 
changes beyond the first 2 months of therapy. Careful and gradual titration ofKorlym accompanied by 
monitoring for recognized adverse reactions (See Warnings and Precautions 5.1 and 5.2) may reduce the 
risk of severe adverse reactions. Dose reduction or even dose discontinuation may be needed in some 
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clinical situations. If Korlym treatment is interrupted, it should be rcinitiatcd at the lowest dose (300 mg). 
If treatment was interrupted because of adverse reactions, the titration should aim for a dose lower than 
the one that resulted in treatment interruption. 

2.2 Dosing in Renal Impairment 

No change in initial dose of Korlym is required in renal impairment. The maximum dose should be 
limited to 600 mg. {See Renal Impairment (8. 6) and Clinical Pharmacology (12.3)/ 

2.3 Dosing in Hepatic Impairment 

No change in the initial dose of Korlym is required in mild to moderate hepatic impairment. The 

maximum dose should be limited to 600 mg. Korlym should not be used in severe hepatic impairment. 
fS'ee Hepatic Jmpairment (8. 7) and Clinical Pharmacologv (12.3)1 

3 DOSAGE FORMS AND STRENGTHS 

Korlym is supplied as a light yellow to yellow oval-shaped tablet dcbosscd with "Corcept" on one side 
and "300" on the other. Each tablet contains 300 mg of mifepristone. The tablets are not scored. 

4 CONTRAINDICA TIONS 

4.1 Pregnancy 

Korlym is contraindicated in women who are pregnant. Pregnancy must be excluded before the initiation 
of treatment with Korlym or if treatment is interrupted for more than 14 days in females of reproductive 
potential. Nonhormonal contraceptives should be used during and one month after stopping treatment in 
all women of reproductive potential. {S'ee U1·e in 5}Jecijic Populalions 8. 8J 

4.2 Drugs Metabolized by CYP3A 

Korlym is contraindicated in patients taking simvastatin, lovastatin, and CYP3A substrates with narrow 
therapeutic ranges, such as cyclosporine, dihydroergotamine, ergotamine, fentanyl, pimozide, 
quinidine, sirolimus, and taerolimus, due to an increased risk of adverse events. fSee Orug Jnteractions 
(7. 1) and Clinical Pharmacology (12.3)/ 

4.3 Corticosteroid Therapy Required for Lifesaving Purposes 

Korlym is contraindicated in patients who require concomitant treatment with systemic corticosteroids for 
serious medical conditions or illnesses (e.g., immunosuppression after organ transplantation) because 
Korlym antagonizes the effect of glucocorticoids. 

4.4 Women with Risk of Vaginal Bleeding or Endometrial Changes 

Korlym is contraindicated in the following: 

• Women with a history of unexplained vaginal bleeding 

• Women with endometrial hyperplasia with atypia or endometrial carcinoma 

4.5 Known Hypersensitivity to Mifepristone 

Korlym is contraindicated in patients with prior hypersensitivity reactions to mifepristone or to any of the 
product components. 
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5 WARNINGS AND PRECAUTIONS 

5.1 Adrenal Insufficiency 

Patients receiving mifcpristonc may experience adrenal insufficiency. Because serum cortisol levels 
remain elevated and may even increase during treatment with Korlym, serum cortisol levels do not 

provide an accurate assessment of hypoadrenalism in patients receiving Korlym. Patients should be 
closely monitored for signs and symptoms of adrenal insufficiency, including weakness, nausea, 
increased fatigue, hypotension, and hypoglycemia. If adrenal insufficiency is suspected, discontinue 

treatment with Korlym immediately and administer glucocorticoicls without delay. High closes of 
supplemental glucocorticoicls may be needed to overcome the glucocorticoid receptor blockade procluccd 
by mifcpristonc. Factors consiclcrccl in deciding on the duration of glucocorticoid treatment should 
include the long half-life ofmifepristone (85 hours). 

Treatment with Korlym at a lower close can be resumed after resolution of adrenal insufficiency. Patients 
shou lei also be evaluated for precipitating causes of hypoadrcnal ism (infection, trauma, etc.). 

5.2 Hypokalemia 

In a study ofpaticnts with Cushing's syndrome, hypokalemia was observed in 44% of subjects during 
treatment with Korlym. Hypokalemia should be corrected prior to initiating Korlym. During Korlym 
administration, serum potassium should be measured I to 2 weeks after starting or increasing the close of 
Korlym and periodically thereafter. Hypokalemia can occur at any time during Korlym treatment. 
Mifepristone-induced hypokalemia should be treated with intravenous or oral potassium supplementation 
based on event severity. If hypokalemia persists in spite of potassium supplementation, consider adding 

mineralocorticoid antagonists. 

5.3 Vaginal Bleeding and Endometrial Changes 

Being an antagonist of the progesterone receptor, mifcpristone promotes unopposed endometrial 
proliferation that may result in endometrium thickening, cystic dilatation of endometrial glands, and 
vaginal bleeding. Korlym should be used with caution in women who have hemorrhagic disorders or are 
receiving concurrent anticoagulant therapy. Women who experience vaginal bleeding during Korlym 
treatment should be referred to a gynecologist for further evaluation. 

5.4 QT Interval Prolongation 

Mi fcpristone and its metabolites block IKr. Korlym prolongs the QTc interval in a dose-related manner. 
There is little or no experience with high exposure, concomitant dosing with other QT-prolonging 
drugs, or potassium channel variants resulting in a long QT interval. fSee Warnings & Precau!ions 
(5. 6)j To minimize risk, the lowest effective dose should always be used. 

5.5 Exacerbation/Deterioration of Conditions Treated with Corticosteroids 

Usc of Korlym in patients who receive corticosteroids for other conditions (e.g., autoimmune disorders) 
may lead to exacerbation or deterioration of such conditions, as Korlym antagonizes the desired effects of 
glucoc01ticoid in these clinical settings. For medical conditions in which chronic corticosteroid therapy is 
life-saving (e.g., immunosuppression in organ transplantation), Korlym is contraindicated. [See 

Controindications (4.3)J 
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5.6 Usc of Strong CYP3A Inhibitors 

Korlym should be used with extreme caution in patients taking ketoconazole and other strong inhibitors 
ofCYP3A, such as itraconazolc, ncfazodone, ritonavir, nclfinavir, indinavir, atazanavir, amprcnavir, 
fosamprcnavir, boccprevir, clarithromycin, conivaptan, lopinavir, ncfazodonc, posaconazolc, ritonavir, 
saquinavir, telaprevir, telithromycin, or voriconazole, as these could substantially increase the 
concentration of mifcpristonc in the blood. The benefit of concomitant usc of these agents should be 
carefully weighed against the potential risks. Mifcpristonc should be used in combination with strong 
CYP3A inhibitors only when necessary, and in such cases the dose should be limited to 300 mg per day. 
[See Warnings & Precautions (5.4), Dmg Interactions (7.2). and Clinical PharmacoloJ-,ry (12.3)] 

5.7 Pneumocystis}iroveci Infection 

Patients with endogenous Cushing's syndrome are at risk for opportunistic infections such as 
Pneumocystisjiroveci pneumonia during Korlym treatment. Patients may present with respiratory distress 
shortly after initiation of Korlym. Appropriate diagnostic tests should be undertaken and treatment for 
Pneumocystisjiroveci should be considered. 

5.8 Potential Effects of Hypcrcortisolcmia 

Korlym does not reduce serum cortisol levels. Elevated COttisollevels may activate mineraleortieoid 
receptors which arc also expressed in cardiae tissues. Caution should be used in patients with underlying 
heart conditions including heart failure and coronary vascular disease. 

6 ADVERSE REACTIONS 

6.1 Clinical Trials Experience 

Because clinical trials are conducted under widely varying conditions, the adverse reaction rates observed 
cannot be directly compared to rates in other clinical trials and may not reflect the rates observed in 
clinical practice. 

Safety data on the use of Korlym are available from 50 patients with Cushing's syndrome enrolled in an 
uncontrolled, open-label, multi-center trial (Study 400). Forty-three patients had Cushing's disease and all 

except one had previously undergone pituitary surgery. Four patients had ectopic ACTH secretion, and 
three had adrenal carcinoma. Patients were treated for up to 24 'vVeeks. A close of 300 mg per clay was 
administered for the initial 14 days; thereafter, the dose could be escalated in increments of 300 mg per 
clay based on assessments of tolerability and clinical response. Doses were escalated up to 900 mg per clay 
for patients <60 kg, or 1200 mg per day for patients >60 kg. 

The most frequently reported adverse reactions (reported in 2:20% of patients, regardless of relationship to 
Korlym) were nausea, fatigue, headache, decreased blood potassium, arthralgia, vomiting, peripheral 
edema, hypertension, dizziness, decreased appetite, and endometrial hypertrophy. Drug-related adverse 

events resulted in close interruption or reduction in study drug in 40% of patients. 

The adverse reactions that occurred in 2: l 0% of the Cushing's syndrome patients receiving Korlym, 
regardless of relationship to Korlym, are shown in Table l. 
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Table 1. Treatment Emergent Adverse Events Occurring in :::10% of Cushing's Syndrome Patients 
Receiving Korlym 

Body System/ Adverse Reaction Percent (0/.>) of 
Patients Reporting 

Event 
(n = 50) 

Gastrointestinal disorders 
Nausea 48 
Vomiting 26 
Dry mouth 18 
Diarrhea 12 
Constipation 10 
General disorders and administration/site conditions 
Fatigue 48 
Edema peripheral 26 
Pain 14 
Nervous svstem disorders 
Headache 44 
Di:uincss 22 
Somnolence 10 
Musculoskeletal and connective tissue disorders 
Arthralgia 30 
Back pain 16 
Myalgia 14 
Pain in extremity 12 
Investigations 
Blood potassium decreased 34 
Thyroid function test abnormal 18 
Infections and infestations 
Sinusitis 14 
Nasopharyngitis 12 
Metabolism and nutrition disorders 
Decreased appetite 20 
Anorexia 10 
Vascular disorders 
Hypertension 24 
Reproductive system and breast disorders 
Endometrial hypertrophy 38* 
Respiratory, thoracic, and mediastinal disorders 
Dyspnea ](j 

Psychiatric disorde1·s 
Anxiety 10 

*The denominator was 26 females who had baseline and end-of-trial transvaginal ultrasound 
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6.2 Laboratory Tests 

Reductions in high density lipoprotein-cholesterol (HDL-C) levels have been observed following 

treatment with Korlym. In study subjects that experienced declines in HDL-C, levels returned to baseline 

following discontinuation of drug. The clinical significance ofthe treatment-related reduction in HDL-C 

levels in patients with Cushing's syndrome is not known. 

In a study of patients with Cushing's syndrome, hypokalemia was observed in 44<Yo of subjects during 

treatment with Korlym. In these cases, hypokalemia responded to treatment with potassium 
supplementation and/or mineralocorticoid antagonist therapy (e.g., spironolactone or eplerenone). 

Hypokalemia should be corrected prior to initiating Korlym. (See VVarnings and Precautions (5.2)1 

Elevations of thyroid-stimulating hormone (TSH) were seen in subjects treated with Korlym. Of the 

42 subjects with detectable TSH at baseline, eight (19%) had increases in TSH above the normal range, 

while remaining asymptomatic. The TSH levels returned to normal in most patients without intervention 

when Korlym was discontinued at the end ofthc study. 

6.3 Vaginal Bleeding and Endometrial Changes 

In Study 400, the thickness of the endometrium increased from a mean of 6.14 mm at baseline (n=23) to 

15.7 mm at end-of-trial (n= 18) in premenopausal women; in postmenopausal women the increase was 
from 2.75 mm (n=6) to 7.35 mm (n=8). Endometrial thickness above the upper limit of normal was 

reported in 10/26 females who had baseline and end-of-trial transvaginal ultrasound (38%). The 
endometrial thickness returned to the normal range in 3 out of l 0 patients 6 weeks after treatment 

cessation at the end of the st11dy. Vaginal bleeding occurred in 5 out of35 females (14%). Two offive 

subjects with vaginal bleeding had normal endometrial thickness. Endometrial biopsies were performed in 

six patients; five of these patients had endometrial thickening. No endometrial carcinoma was detected in 

the sampled cases. 

6.4 Additional Data from Clinical Trials 

The following are adverse events that were reported in Study 400 at frequencies of:::: 5% to 10%, and may 

be related to Korlym' s mechanism of action: 

Gastrointestinal disorders: gastroesophageal reflux, abdominal pain 

General disorders and administration site conditions: asthenia, malaise, edema, pitting edema, thirst 

Investigations: blood triglycerides increased 

lv!etabolism and nutrition disorders: hypoglycemia 

lvfusculoskeletal and connective tissue disorders: muscular weakness, flank pain, musculoskeletal chest 

pam 

Psychiatric disorders: insomnia 

Reproductive system and breast chsorders: vaginal hemorrhage, metrorrhagia fSee Warnings and 

Precautions (5. 3)] 

6.4.1 Adrenal Insufficiency 

Adrenal insufficiency was reported in two subjects ( 4%) in Study 400. The most typical symptoms of 
adrenal insufficiency were nausea and decreased appetite. No hypotension or hypoglycemia was reported 
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during the events. Adrenal insufficiency resolved in both cases with Korlym interruption and /or 
dexamethasone administration. 

6.4.2 Rash 

Gcncrali;.cd, maculo-papular rash was reported in 2 subjects (4<%) in Study 400. Two additional subjects 

developed pruritus (4%). None resulted in discontinuation ofKorlym, and all the events resolved by the 
end of the study. 

7 DRUG INTERACTIONS 

Based on the long terminal half-life ofmifepristonc after reaching steady state, at least 2 weeks should 
elapse after cessation of Korlym before initiating or increasing the close of any interacting concomitant 
medication. 

7.1 Drugs Metabolized by CYP3A 

Because Korlym is an inhibitor ofCYP3A, concurrent usc ofKorlym with a drug whose metabolism is 
largely or solely mediated by CYP3A is likely to result in increased plasma concentrations of the drug. 
Discontinuation or dose reduction of such medications may be necessary with Korlym co-administration. 

Korlym increased the exposure to simvastatin and simvastatin acid significantly in healthy subjects. 
Concomitant use of simvastatin or lovastatin is contraindicated because of the increased risk of myopathy 
and rhabdomyolysis./5'ee Contraindications (4.2), Clinical Pharmacology 12.3} 

The exposure of other substrates of CYP3A with narrow therapeutic ranges, such as cyclosporinc, 
dihydroergotamine, ergotamine, fentanyl, pimozide, quinidine, sirolimus, and tacrolimus, may be 
increased by concomitant administration with Korlym. Therefore, the concomitant use of such CYP3A 
substrates with Korlym is contraindicated. [See Conlraindications (4.2)} 

Other drugs with similar high first pass metabolism in which CYP3A is the primary route of metabolism 
should be used with extreme caution if co-administered with Korlym. The lowest possible dose and/or a 
decreased frequency of dosing must be used with therapeutic drug monitoring when possible. Use of 
alternative drugs without these metabolic characteristics is advised when possible with concomitant 

Korlym. 

If drugs that undergo low first pass metabolism by CYP3A or drugs in which CYP3A is not the major 
metabolic route arc co-administered with Korlym, usc the lowest dose of concomitant medication 
necessary, with appropriate monitoring and follow-up. fSee Clinical Pharmacology (12.3)} 

7.2 CYP3A Inhibitors 

Medications that inhibit CYP3A could increase plasma mifcpristonc concentrations and dose reduction of 
Korlym may be required. 

Ketoconazolc and other strong inhibitors of CYP3A, such as itraconazole, ncfazodone, ritonavir, 
nelfinavir, inclinavir, atazanavir, amprenavir and fosamprenavir, boceprevir, clarithromycin, conivaptan, 

lopinavir, mibefraclil, nefazodone, posaconazole, ritonavir, saquinavir, tclaprevir, telithromycin, or 
voriconazolc may increase exposure to mi fepristonc significantly. The clinical impact of this interaction 
has not been studied. Therefore, extreme caution should be used when these drugs are prescribed in 
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combination with Korlym. The benefit of concomitant usc of these agents should be carefully weighed 
against the potential risks. The dose of Korlym should be limited to 300 mg and used only when 
necessary./See Warnings & Precmtlions (5.6)} 

Moderate inhibitors of CYP3A, such as amprcnavir, aprepitant, atazanavir, ciprofloxacin, 
darunavir/ritonavir, diltiazem, erythromycin, fluconazole, fosamprcnavir, grapefruit juice, imatinib, or 
verapamil, should be used with caution when administered in combination with Korlym. 

7.3 CYP3A Inducers 

No medications that induce CYP3A have been studied when co-administered with Korlym. Avoid co

administration of Korlym and CYP3A inducers such as rifampin, rifabutin, rifapentin, phenobarbital, 
phenytoin, carbamazcpinc, and St. John's wort. 

7.4 Drugs Metabolized by CYP2C8/2C9 

Because Korlym is an inhibitor of CYP2C8/2C9, concurrent usc ofKorlym with a drug whose 
metabolism is largely or solely mediated by CYP201/2C9 is likely to result in increased plasma 
concentrations of the drug. 

Korlym significantly increased exposure of fluvastatin, a typical CYP2C8/2C9 substrate, in healthy 
subjects. When given concomitantly with Korlym, drugs that arc substrates ofCYP20V2C9 (including 
non-steroidal anti-inflammatory drugs, warfarin, and repaglinide) should be used at the smallest 
recommended doses, and patients should be closely monitored for adverse effects. [See Clinical 
Pharmacology (12.3)/ 

7.5 Drugs Metabolized by CYP2B6 

Mifcpristonc is an inhibitor of CYP2B6 and may cause significant increases in exposure of drugs that arc 
metabolized by CYP2B6 such as bupropion and cfavircnz. Since no study has been conducted to evaluate 
the effect of mifepristone on substrates of CYP2B6, the concomitant use of bupropion and efavirenz 
should be undertaken with caution. {S'ee Clinical Pharmacolo,>,ry ( 12. 3)/ 

7.6 Use of Hormonal Contntceptives 

Mifcpristone is a progesterone-receptor antagonist and will interfere with the effectiveness of hormonal 
contraceptives. Therefore, non-hormonal contraceptive methods should be used. 

8 USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 

Category X 
Korlym is contraindicated in pregnancy. Korlym can cause fetal harm when administered to a pregnant 
woman because the usc of Korlym results in pregnancy loss. The inhibition of both endogenous and 
exogenous progesterone by mifepristone at the progesterone receptor results in pregnancy loss. If Korlym 
is used during pregnancy or if the patient becomes pregnant while taking this drug, the patient should be 
apprised of the potential hazard to a fetus. fSee Contraindicalions (4.1)} 
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Humcm Data 

In a report of thirteen live births after single dose mifepristone exposure, no fetal abnormalities were 
noted. 

Animal Data 

Teratology studies in mice, rats and rabbits at closes of0.25 to 4.0 mg/kg (less than human exposure at the 
maximum clinical dose, based on body surface area) were carried out. Because of the anti-progestational 
activity of mifepristone, fetal losses were much higher than in control animals. Skull deformities were 

detected in rabbit studies at less than human exposure, although no teratogenic effects of mifepristone 
have been observed to elate in rats or mice. These deformities were most likely due to the mechanical 
effects of uterine contractions resulting from antagonism of the progesterone receptor. 

8.3 Nursing Mothers 

Mifepristone is present in human milk of women taking the drug. Because of the potential for serious 
adverse reactions in nursing infants from Korlym, a decision should be made whether to discontinue 
nursing or to discontinue the drug, taking into account the importance of the drug to the mother. 

8.4 Pediatric Usc 

Safety and effectiveness of Korlym in pediatric patients have not been established. 

8.5 Geriatric Usc 

Clinical studies with Korlym did not include sufficient numbers of patients aged 65 and over to determine 
whether they respond differently than younger people. 

8.6 Renal Impairment 

The maximum dose should not exceed 600 mg per day in renally impaired patients. (/'>'ee Clinical 
Pharmacolog:y (12.3)/ 

8.7 Hepatic Impairment 

In patients with mild to moderate hepatic impainncnt, the maximum dose should not exceed 600 mg per 

day. The pharmacokinetics of mifepristonc in patients with severe hepatic impairment has not been 
studied, and Korlym should not be used in these patients. [See Clinical Pharmacolo&ry (12.3)} 

8.8 Females of Reproductive Potential 

Due to its anti-progestational activity, Korlym causes pregnancy loss. Exclude pregnancy before the 
initiation of treatment with Korlym or if treatment is interrupted for more than 14 days in females of 
reproductive potential. Recommend contraception for the duration of treatment and for one month after 
stopping treatment using a non-hormonal medically acceptable method of contraception. If the patient has 
had surgical sterilization, no additional contraception is needed. 

10 OVERDOSAGE 

There is no experience with overdosage of Korlym. 
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11 DESCRIPTION 

Korlym (mifepristone) is a cortisol receptor blocker for oral administration. The chemical name of 
mi fcpristone is ll B-( 4-dimethylaminophenyl)-17B-hydroxy-17 a-( 1-propyny l)-estra-4, 9-dien-3-one. The 
chemical fm111ula is C2,JH1)N02; the molecular weight is 429.60; and the structural formula is: 

Mifepristonc demonstrates a pH-related solubility profile. The greatest solubility is achieved in acidic 
media ( ~ 25 mg/mL at pH I. 5) and solubility declines rapidly as the pH is increased. At pH values above 
2.5 the solubility of mifepristonc is less than I mg/mL. 

Each Korlym tablet for oral usc contains 300 mg of mifcpristonc. The inactive ingredients of Korlym 
tablets are silicified microcrystalline cellulose, sodium starch glycolate, hydroxypropylcellulose, sodium 
Iaury! sui fate, magnesium stearate, hypromcllosc, titanium dioxide, triacetin, D&C yellow 10 aluminum 
lake, polysorbate 1SO, and FD&C yellow 6 aluminum lake. 

12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 

Mi fcpristonc is a selective antagonist of the progesterone receptor at low doses and blocks the 
glucocorticoid receptor (GR-JI) at higher doses. Mifcpristonc has high affinity for the GR-JI receptor but 

little affinity for the GR-1 (MR, mineralocorticoid) receptor. In addition, mifcpristonc appears to have 
little or no affinity for estrogen, muscarinic, histaminic, or monoamine receptors. 

12.2 Pharmacodynamics 

Because mifepristone acts at the receptor level to block the effects of cortisol, its antagonistic actions 
affect the hypothalamic-pituitary-adrenal (HPA) axis in such a way as to further increase circulating 
cortisol levels while, at the same time, blocking their effects. 

Mifepristone and the three active metabolites have greater affinity for the glucocorticoid receptor (l 00%, 
61 <Yo, 48%, and 45%, respectively) than either dexamethasone (23%) or cottisol (9<%). 

12.3 Pharmacokinetics 

Absorption 

Following oral administration, time to peak plasma concentrations of mifepristone occurred between 1 

and 2 hours following single dose, and between 1 and 4 hours following multiple doses of 600 mg of 
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Korlym in healthy volunteers. Mean plasma concentrations of three active metabolites of mifcpristonc 
peak between 2 and S hours after multiple doses of600 mg/day, and the combined concentrations of the 
metabolites exceed that of the parent mifcpristone. Exposure to mifepristone is substantially less than 
dose proportional. Time to steady state is within 2 weeks, and the mean (SD) half-life of the parent 
mifcpristonc was 85 (61) hours following multiple doses of 600 mg/day of Korlym. 

Studies evaluating the efiects of food on the pharmacokinetics of Korlym demonstrate a significant 
increase in plasma levels ofmifcpristonc when dosed with food. To achieve consistent plasma drug 
concentrations, patients should be instructed to always take their medication with meals. 

Distribution 

Mifcpristonc is highly bound to alpha-1-acid glycoprotein (AAG) and approaches saturation at doses of 
100 mg (2.5 ~dVl) or more. Mifepristone and its metabolites also bind to albumin and arc distributed to 

other tissues, including the central nervous system (CNS). As determined in vitro by equilibrium dialysis, 
binding of mifcpristonc and its three active metabolites to human plasma proteins was concentration
dependent. Binding was approximately 99.2<% for mifcpristonc, and ranged from 96.1 to 9S.9<% for the 
three active metabolites at clinically relevant concentrations. 

Metabolism 

Cytochrome P450 3A4 (CYP3A4) has been shown to be involved in mifcpristonc metabolism in human 
li vcr microsomcs. Two of the known active metabolites arc the product of demcthylation (one 
monodcmcthylatcd and one di-dcmcthylatcd), while a third active metabolite results from hydroxylation 
(monohydroxylatcd). 

Uimination and E\cretion 
Excretion is primarily (approximately 90<%) via the fecal route. 

Specific Populations 
Rena/Impairment 

The pharmacokinetics ofmifepristonc in subjects with severe renal impairment (creatinine clearance 
fCrCL] < 30 mL!min, but not on dialysis) was evaluated following multiple doses of 1200 mg Korlym for 
7 days. Mean exposure to mifcpristonc increased 31 <YtJ, with similar or smaller increases in metabolite 

exposure as compared to subjects with normal renal function (CrCL ~ 90 mL!min). There was large 
variability in the exposure of mifepristone and its metabolites in subjects with severe renal impairment as 
compared to subjects with normal renal function (geometric least square mean ratio [ CIJ for AUC of 
mifcpristonc: 1.21[0.71-2.06[; metabolite 1: 1.43[0.S4-2.441; metabolite 2: !.IS [O.M-2.17[ and 
metabolite 3: l.l9[0.71-1.99J). No change in the initial dose ofKorlym is needed for renal impairment; 
the maximum dose should not exceed 600 mg per day. 

Hepatic Impairment 

The pharmacokinetics ofmifepristone in subjects with moderate hepatic impairment (Child-Pugh Class 
B) was evaluated in a single- and multiple-dose study (600 mg for 7 days). The pharmacokinetics in 
subjects with moderate hepatic impairment was similar to those with normal hepatic fcmction. There was 
large variability in the exposure of mifcpristonc and its metabolites in subjects with moderate hepatic 
impairment as compared to subjects with normal hepatic fcmetion (geometric least square mean ratio [CI[ 
for AUC of mifcpristone: 1.02 l 0 .59-l. 76]; metabolite 1: 0.95 l 0.52-1.71 ]; metabolite 2: 1.3 7 l 0. 71-2.62] 
and metabolite 3: 0.62 f0.33-l.l6]). Due to limited information on safety in patients with mild-to-
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moderate hepatic impairment, the maximum dose should not exceed 600 mg per day. The 
pharmacokinetics of mi fcpristonc in patients with severe hepatic disease has not been studied. Korlym is 
not recommended in patients with severe hepatic disease. 

Drug-Drug Interactions 
In Vitro Assessment ofDrug Interactions 

In vitro studies indicate a potential for CYP-mcdiatcd drug interactions by mifcpristone and/or its 
metabolites with substrates ofCYP2A6, CYP2C8/2C9, CYP2Cl9, CYP3A4, CYP1A2, CYP2B6, 

CYP2D6, and CYP2El. In vitro studies also indicated an interaction potential for dmg transport mediated 
by P-glycoprotcin (P-gp) and breast cancer resistance protein (BCRP). In vitro studies indicate 
mifcpristonc metabolism is mediated by CYP3A, and that mifcpristone also inhibits and induces CYP3A. 

In Vivo Assessment of Drug Interactions (vee Table 2) 

Table 2. Summary Table of Korlym Drug-Drug Interaction Effects 

Geometric Mean Ratio 

Dosing of Coadministcred 
Dosing of (analyte ratio with/without 

Coadministet·cd drug eoadministration) 
Mifcpristonc Drug 

Drug 

Analytc AUC Cmax 

Effect of Korlym on Coadministcred Drug 

Contraindicated with mifcpristone fSec Confraindicafions (4)] 

1200 mg once daily t(w 10 
simvastatin 15.70 18.20 

simvastatin 1 80 mg. single close acid 
days 

simvastatin 10.40 7.02 

Usc lowest dose of coadministered drug, based on clinical experience and/or use of therapeutic dmg monitoring 

1200 mg once daily for I 0 
alprazolam 

!80 0.81 
alprazo1am2 I mg single close 4-hydroxy-

days 
alprazolam 

0.76 0.39 

1200 mg once daily for 7 days f1uvastatin3 40 mg single dose fluvastatin 3.57 1.76 

1200 mg once daily for I 0 
cligoxin'1 0.125 mg once 

digoxin 140 1.64 
days daily 

Effect of Coadministered Drug on Korlym 

No dosing adjustment required -- -
300 mg once daily for 14 days cimdidine5 goo mg once daily mifcpristone O.t\5* 0.75 

"' ''No effect = 90'~1(, CI w1thm range 0.80- 1.25 

1 Simvastatin 40 mg close used as reference for the comparison. Result could be representative of other 

oral drugs with CYP3A metabolism and high first pass effect: cyclosporinc, midazolam, triazolam, 

pimozide, sildenafil, sirolimus, and tacrolimus 
2 Result could be representative of other oral drugs with CYP3A mctabol ism and low first pass effect. 

Clinical significance of any interaction will depend on the therapeutic margin of the drug. 
3 Result could be representative of other oral drugs with CYP2C8/C9 metabolism 

•
1 Plasma digoxin concentration should be measured after I to 2 weeks of concomitant usc and following 

usual clinical practice at appropriate intervals thereafter. 

~Result could be representative of other mild inhibitors of CYP3A 

14 

Reference 10: 3089791 



699

13 NONCLINICAL TOXICOLOGY 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

Mi fcpristonc was evaluated for carcinogenicity potential in rats and mice. Rats were dosed for up to two 
years at doses of 5, 25, and 125 mg/kg of mifepristone. The high dose was the maximum tolerated dose, 

but exposure at all doses was below exposure at the maximum clinical dose based on AUC comparison. 
Female rats had a statistically significant increase in follicular cell adenomas/carcinomas and liver 
adenomas. It is plausible that these tumors are due to drug-induced enzyme metabolism, a mechanism not 

considered clinically relevant, but studies confirming this mechanism were not conducted with 
mifcpristonc. Mice were also tested for up to 2 years at mifcpristonc doses up to the maximum tolerated 
dose of 125 mg/kg, which provided exposure below the maximum clinical dose based on AUC. No drug
related tumors were seen in mice. 

Mifcpristonc was not gcnotoxic in a battery of bacterial, yeast, and mammalian in vitro assays, and an in 
vivo micronucleus study in mice. 

The pharmacological activity of mifepristone disrupts the estrus cycle of adult rats at a dose of 0.3 mg/kg 
(less than human exposure at the maximum clinical dose, based on body surface area). However, 
following withdrawal of treatment and subsequent resumption ofthc estrus cycle, there was no effect on 
reproductive function when mated. 

A single subcutaneous dose of mifepristone (up to l 00 mg/kg) to rats on the first day after birth did not 
adversely affect future reproductive function in males or females, although the onset of puberty was 
slightly premature in closed females. Repeated doses of mifepristone (l mg every other day) to neonatal 
rats resulted in potentially adverse fertility effects, including oviduct and ovary malformations in females, 
delayed male puberty, deficient male sexual behavior, reduced testicular size, and lowered ejaculation 
frequency. 

14 CLINICAL STUDIES 

14.1 Cushing's Syndnnne 

An uncontrolled, open-label, 24-wcek, multicenter clinical study was conducted to evaluate the safety and 
efficacy ofKorlym in the treatment of endogenous Cushing's syndrome. The study enrolled 50 subjects 
with clinical and biochemical evidence of hypercortisolemia despite prior surgical treatment and 
radiotherapy. The reasons for medical treatment were failed surgery, recurrence of disease, and poor 
medical candidate for surgery. Forty-three patients (86%) had Cushing's disease, four patients (8%,) had 
ectopic ACTH secretion, and three (6%) had adrenal carcinoma. Baseline characteristics included: mean 
age of 45 years (range 26 to 71 ), mean BMI of 36 kg/m2 (range 24 to 66), mean weight l 00 kg (range 61 
to 199), and mean waist circumference was 119 em (range 89 to 178); 70% were female; lWYo were white 
and 1 6% were black or African American. Baseline mean urinary free cortisol level was 365 ~tg per 24 hr. 

Patients belonged to one of two cohorts: a "diabetes" cohort (29 patients, 26 with type 2 diabetes and 3 
with glucose intolerance), and a "hypertension" cohort (21 patients). Efficacy was evaluated separately in 
the two cohorts. Korlym treatment was started in all patients at a dose of 300 mg once a day. The study 
protocol allowed an increase in dose to 600 mg after 2 weeks, and then by additional 300 mg increments 
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every 4 weeks to a maximum of 900 mg per day for patients <60 kg, or 1200 mg per day for patients 
>60 kg, based on clinical tolerance and clinical response. 

Results in the diabetes cohort 

Patients in the diabetes cohort underwent standard oral glucose tolerance tests at baseline and periodically 
during the clinical study. Anti-diabetic medications were allowed but had to be kept stable during the trial 
and patients had to be on stable anti-diabetic regimens prior to enrollment. The primary efficacy analysis 
for the diabetes cohort was an analysis of responders. A responder was defined as a patient who had a 2: 
25'% reduction from baseline in gl ucosc A UC. The primary efficacy analysis was conducted in the 
modified intent-to-treat- population (n=25) defined as all patients who received a minimum of 30 days on 
Korlym. Fifteen of 25 patients (60%) were treatment responders (95°1<> Cl: 39%,78%). 

Mean HbAlC was 7.4% in the 24 patients with HbAic values at baseline and Week 24. For these 24 
patients mean reduction in HbA I c was l.l cyo (95% CJ -1.6, -0. 7) from baseline to the end of the trial. 
FoUtieen of24 patients had above normal HbAlc levels at baseline, ranging between6.7% and 10.4%; all 
of these patients had reductions in HbA I c by the end of the study (range -0.4 to -4.4%) and eight of 14 
patients (57cYt)) normalized HbAlc levels at trial end. Antidiabetic medications were reduced in 7 of the 
15 DM subjects taking antidiabetic medication and remained constant in the others. 

Results in the hypertension cohort 

There were no changes in mean systolic and diastolic blood pressures at the end of the trial relative to 
baseline in the modified intent-to-treat population (n=21 ). 

Signs and .symptoms c!l Cushing's syndrome in both cohorts 

Individual patients showed varying degrees of improvement in Cushing's syndrome manifestations such 
as cushingoid appearance, acne, hirsutism, striae, psychiatric symptoms, and excess total body weight. 
Because of the variability in clinical presentation and variability of response in this open label trial, it is 
uncertain whether these changes could be ascribed to the effects of Korlym. 

16 HOW SUPPLIED/STORAGE AND HANDLING 

Korlym is supplied as a light yellow to yellow, film-coated, oval-shaped tablet debossed with "Corccpt" 
on one side and "300" on the other. Each tablet contains 300 mg of mifcpristone. Korlym tablets arc 
available in bottles of n tablets (NDC 7(J346-073-0 1) and bottles of 280 tablets (NDC 76346-073-02). 

Store at controlled room temperah1re, 25 oc (77 °F); excursions permitted to 15 to 30 ° C (59- 86 °F). 

{See US'P Controlled Room Temperature! 

17 PATIENT COUNSELING INFORMATION 

As a part of patient counseling, doctors must review the Korlym Medication Guide with every patient. 
;::·;ee FDA-Approved i\1edication Guide (17. 3)/ 

17.1 Importance of Preventing Pregnancy 

• Advise patients that Korlym will cause termination of pregnancy. Korlym is contraindicated in 
pregnant patients. 

16 
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• Counsel females of reproductive potential regarding pregnancy prevention and planning with a 
non-hormonal contraceptive prior to use of Korlym and up to one month after the end of 
treatment. 

• lnstmct patients to contact their physician immediately if they suspect or confirm they are 
pregnant. 

17 
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Medication Guide 
Korlym™ (KOR-Iim) 

(mifepristone) 
tablets 

Read this Medication Guide before you start taking Korlym and each time you get a 
refill. There may be new information. This information does not take the place of 
talking with your doctor about your medical condition or treatment. 

What is the most important information I should know about Korlym? 

Korlym can cause serious side effects, including: 

• Loss of a pregnancy. Women who can become pregnant must: 

• have a negative pregnancy test before starting Korlym 

• have a negative pregnancy test before restarting Korlym if you stop 
taking it for more than 14 days 

• use a non-hormonal form of birth control while taking Korlym and for 
1 month after stopping Korlym. Talk to your doctor about how to prevent 
pregnancy. Tell your doctor right away if you think you may be pregnant. 

What is Korlym? 

Korlym is a prescription medicine used to treat high blood sugar (hyperglycemia) 
caused by high cortisol levels in the blood (hypercortisolism) in adults with 
endogenous Cushing's syndrome who have type 2 diabetes mellitus or glucose 
intolerance and have failed surgery or cannot have surgery. 

Korlym is not for people who have type 2 diabetes mellitus not caused by Cushing's 
syndrome. 

It is not known if Korlym is safe and effective in children. 

Who should not take Korlym? 

Do not take Korlym if you: 

• are pregnant. See "What is the most important information I should know 
about Korlym?" 

• are taking: 
o simvastatin (Zocor®, Vytorin®, Juvisync®, Simcor®) 
o lovastatin (Mevacor®, Altoprev®, Advicor®) 
o cyclosporine (Gengraf®, Neoral®, Restais®, Sandimmune®) 
o dihydroergotamine (Migranal®) 
o ergotamine (Ergomar®, Migerot®) 
o fentanyl (Abstral®, Actiq®, Duragesic®, Fentora®, Lazanda®, Onsolis®, 

Sublimaze Preservative Free®, Sunsys®) 
o pimozide (Orap®) 
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o quinidine (Neudexta®) 
o sirolimum (Rapamune®, Torisel®) 
o tacrolimus (Prograf®, Protopic®) 

• must take corticosteroid medicines for other serious medical problems 

• are a woman who still has her uterus (womb) and have: 
o unexplained bleeding from your vagina 
o changes in the cells lining your uterus (endometrial hyperplasia) or cancer 

of the lining of your uterus (endometrial cancer) 

• are allergic to mifepristone or any of the ingredients in Korlym. See the end of 
this Medication Guide for a complete list of ingredients in Korlym. 

Talk to your doctor before taking Korlym if you have any of these conditions. 

What should I tell my doctor before taking Korlym? 
Before taking Korlym, tell your doctor if you: 

• have low potassium in your blood (hypokalemia) 
• have or have had a bleeding problem or are taking medicines to thin your 

blood 
• have or have had heart problems 
• have had an organ transplant 
• have been taking medicines called corticosteroids (cortisone, 

dexamethasone, methylprednisolone, prednisolone, prednisone) 
• are breastfeeding or plan to breastfeed. Korlym passes into your breast milk 

and may harm your baby. You and your doctor should decide if you will take 
Korlym or breastfeed. You should not do both. 

Tell your doctor about all of the medicines you take, including prescription 
and nonprescription medicines, vitamins and herbal supplements. 

Using Korlym with certain other medicines can affect each other. Using Korlym 
with other medicines can cause serious side effects. 

Especially tell your doctor if you take: 
• medicines to treat: 

o fungal infections (such as ketoconazole) 
o depression 
o HIV infection 
o Hepatitis C infection 
o certain bacterial infections 

• steroid medicines such as prednisone 
• thyroid hormones 

Ask your doctor or pharmacist for a list of these medicines if you are not sure. 

2 
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Know the medicines you take. Keep a list of them to show to your doctor ahd 
pharmacist. 

How should I take Korlym? 

• Take Korlym exactly as your doctor tells you. 
• Your doctor may change your dose if needed. 
• Korlym is usually taken 1 time each day. 
• Take Korlym with food. 
• Swallow Korlym whole. Do not split, crush or chew Korlym tablets. If you 

cannot swallow Korlym tablets whole, tell your doctor. 

What should I avoid while taking Korlym? 

You should not drink grapefruit juice while you take Korlym. Grapefruit juice may 
increase the amount of Korlym in your blood and increase your chance of having 
side effects. 

What are the possible side effects of Korlym? 

Korlym can cause serious side effects including: 

• See "What is the most important information I should know about 
Korlym?" 

• reduced effects of adrenal hormones (adrenal insufficiency). Korlym 
stops an adrenal hormone in your body called cortisol from working. Tell your 
doctor right away if you have any symptoms of adrenal insufficiency. Symptoms 
may include: 

o unusual tiredness or weakness 
o nausea 
o fatigue 
o low blood pressure (hypotension) 
o low blood sugar (hypoglycemia) 

• low blood potassium (hypokalemia). Your doctor should check the level of 
potassium in your blood before you start taking Korlym and while you take it. 
Tell your doctor if you have any signs of low potassium. Signs may include: 

o muscle weakness, aches, or cramps 
o abnormal or irregular heartbeats (palpitations) 

• bleeding from the vagina. Korlym may cause the lining of your uterus to 
become thick and may cause your uterus to bleed. Tell your doctor right away 
about any bleeding from your vagina that is not normal for you. 

• problems with the electrical system of your heart (QT interval 
prolongation). 

• worsening of symptoms of other medical problems that are treated with 
corticosteroids when you take corticosteroids and Korlym at the same 
time. 

3 
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The most common side effects of Korlym include: 
• nausea 
• fatigue 
• headache 
• low potassium in your blood 
• pain in your arms and legs (arthralgia) 
• vomiting 
• swelling of your arms and legs (peripheral edema) 
• high blood pressure 
• dizziness 
• decreased appetite 
• thickening of the lining of the uterus (endometrial hypertrophy) 

Tell your doctor if you have any side effect that bothers you or that does not go 
away. 

These are not all the possible side effects of Korlym. For more information, ask 
your doctor or pharmacist. 

Call your doctor for medical advice about side effects. You may report side effects 
to FDA at 1-800-FDA-1088. 

How should I store Korlym? 

Store Korlym at room temperature, between 68°F to 77°F (20°C to 25°C). 

Keep Korlym and all medicines out of the reach of children. 

General information about the safe and effective use of Korlym 
Medicines are sometimes prescribed for purposes other than those listed in a 
Medication Guide. 

Do not use Korlym for a condition for which it was not prescribed. Do not give 
Korlym to other people, even if they have the same symptoms you have. It may 
harm them. 

This Medication Guide summarizes the most important information about Korlym. 
If you would like more information, talk with your doctor. You can ask your doctor 
or pharmacist for information about Korlym that is written for healthcare 
professionals. 

For more information, call 1-855-4Korlym (1-855-456-7596) or visit 
www.korlym.com or www.corcept.com. 

What are the ingredients in Korlym? 
Active ingredient: mifepristone 
Inactive ingredients: silicified microcrystalline cellulose, sodium starch glycolate, 
hydroxypropylcellulose, sodium lauryl sulfate, magnesium stearate, hypromellose, 
titanium dioxide, triacetin, D&C yellow 10 aluminum lake, polysorbate 80, and 
FD&C yellow 6 aluminum lake. 

4 

Reference 10: 3089791 



706

This Medication Guide has been approved by the US Food and Drug Administration. 

Distributed by: 
Corcept Therapeutics Incorporated 
149 Commonwealth Avenue 
Menlo Park, CA 94025 
Issued: 02/2012 

Reference 10: 3089791 
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WARNING: 

JANSSEN 
PHARMACEUTICALS 

NIZORAL® 
(KETOCONAZOLE) 

TABLETS 

NIZORAL'1" Tablets should be used only when other effective antifungal therapy is not 

available or tolerated and the potential benefits are considered to outweigh the potential 

risks. 

Hepatotoxicity 

Serious hepatotoxicity, including cases with a fatal outcome or requmng liver 

transplantation has occurred with the use of oral ketoconazole. Some patients had no 

obvious risk factors for liver disease. Patients receiving this drug should be informed by 

the physician of the risk and should be closely monitored. See WARNINGS section. 

QT Prolongation and Drug Interactions Leading to QT Prolongation 

Co-administration of the following drugs with ketoconazole is contraindicated: dofetilide, 

quinidine, pimozide, cisapride. Ketoconazole can cause elevated plasma concentrations 

of these drugs and may prolong QT intervals, sometimes resulting in life-threatening 

ventricular dysrhythmias such as torsades de pointes. See CONTRAINDICA TIONS, 

WARNINGS, and PRECAUTIONS: Drug Interactions sections. 

DESCRIPTION 

NIZORALCf') is a synthetic broad-spectrum antifungal agent available in scored white 

tablets, each containing 200 mg ketoconazole base for oral administration. Inactive 

ingredients are colloidal silicon dioxide, corn starch, lactose, magnesium stearate, 

microcrystalline cellulose, and povidone. Ketoconazole is cis- I- acetyl-4-[ 4-[[2-(2,4-

dichlorophenyl)-2-( I H-imidazol-1-ylmethyl)-1 ,3-dioxolan-4-yl]methoxyl]phenyl] 

piperazine and has the following structural formula: 
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Ketoconazole is a white to slightly beige, odorless powder, soluble m acids, with a 

molecular weight of 531.44. 

CLINICAL PHARMACOLOGY 
Pharmacokinetics 
Mean peak plasma levels of approximately 3.5 ~tg/mL are reached within I to 2 hours, 

following oral administration of a single 200 mg dose taken with a meal. Subsequent 

plasma elimination is biphasic with a half-life of 2 hours during the first 10 hours and 

8 hours thereafter. Following absorption from the gastrointestinal tract, NIZORAL@ is 

converted into several inactive metabolites. The major identified metabolic pathways are 

oxidation and degradation of the imidazole and piperazine rings, oxidative 0-

dealkylation and aromatic hydroxylation. About 13% of the dose is excreted in the urine, 

of which 2 to 4% is unchanged drug. The major route of excretion is through the bile into 

the intestinal tract. In vitro, the plasma protein binding is about 99% mainly to the 

albumin fraction. Only a negligible proportion of ketoconazole reaches the cerebrospinal 

fluid. Ketoconazole is a weak dibasic agent and thus requires acidity for dissolution and 

absorption. 

Electrocardiogram 
Pre-clinical electrophysiological studies have shown that ketoconazole inhibits the 

rapidly activating component of the cardiac delayed rectifier potassium current, 

prolongs the action potential duration, and may prolong the QT" interval. Data from some 

clinical PK/PD studies and drug interaction studies suggest that oral dosing with 

ketoconazole at 200 mg twice daily for 3-7 days can result in an increase of the QTc 

interval: a mean maximum increase of about 6 to 12 msec was seen at ketoconazole peak 

plasma concentrations about 1-4 hours after ketoconazole administration. 

MICROBIOLOGY 
Mechanism of Action 
Ketoconazole blocks the synthesis of ergosterol, a key component of the fungal cell 

membrane, through the inhibition of cytochrome P-450 dependent enzyme lanosterol 

14a-demethylase responsible for the conversion of lanosterol to ergosterol in the fungal 

cell membrane. This results in an accumulation of methylated sterol precursors and a 

depletion of ergosterol within the cell membrane thus weakening the structure and 

function of the fungal cell membrane. 

Activity In Vitro & In Vivo 

NIZORAL@ Tablets are active against clinical infections with Rlastomyces dermatitidis, 

Coccidioides itnmitis, Histoplmmw capsu!atum, Paracoccidioides brasiliensis. 
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INDICATIONS AND USAGE 
NlZORAL'"' Tablets should be used only when other effective antifungal therapy is not 

available or tolerated and the potential benefits are considered to outweigh the potential 

risks. 

NTZORALCf9 (ketoconazole) Tablets are indicated for the treatment of the following 

systemic fungal infections in patients who have failed or who are intolerant to other 

therapies: blastomycosis, coccidioidomycosis, histoplasmosis, chromomycosis, and 

paracoccidioidomycosis. NIZORAL@ Tablets should not be used for fungal meningitis 

because it penetrates poorly into the cerebrospinal fluid. 

CONTRAINDICATIONS 
Drug Interactions 

Coadministration of a number of CYP3A4 substrates is contraindicated with NlZORALCRJ 

Tablets. Coadministration with ketoconazole can cause elevated plasma concentrations of 

these drugs and may increase or prolong both therapeutic and adverse effects. For 

example, increased plasma concentrations of some of these drugs can lead to QT 

prolongation and ventricular tachyarrhythmias including occurrences of torsacles de 

pointes, a potentially fatal arrhythmia. See WARNINGS section, and PRECAUTIONS: 

Drug Interactions section for specific examples. 

Liver Disease 
The use of NIZORAL@ Tablets is contraindicated in patients with acute or chronic liver 

disease. 

Hypersensitivity 

NIZORAL@ is contraindicated in patients who have shown hypersensitivity to the drug. 

WARNINGS 
NlZORAL'K Tablets should be used only when other effective antifungal therapy is not 

available or tolerated and the potential benefits are considered to outweigh the potential 

risks. 

Hepatotoxicity 
Serious hepatotoxicity, including cases with a fatal outcome or requmng liver 

transplantation, has occurred with the use of oral ketoconazole. Some patients had no 

obvious risk factors for liver disease. Serious hepatotoxicity was reported both by 

patients receiving high closes for short treatment durations and by patients receiving low 

doses for long durations. 
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The hepatic injury has usually, but not always, been reversible upon discontinuation of 

NIZORAL's' Tablets treatment. Cases of hepatitis have been reported in children. 

At baseline, obtain laboratory tests (such as SGGT, alkaline phosphatase, ALT, AST, 

total bilirubin (TBL), Prothrombin Time (PT), International Normalization Ratio (INR), 

and testing for viral hepatitides). Patients should be advised against alcohol consumption 

while on treatment. If possible, use of other potentially hepatotoxic drugs should be 

avoided in patients receiving NIZORAL<i< Tablets. 

Prompt recognition of liver injury is essential. During the course of treatment, serum 

ALT should be monitored weekly for the duration of treatment. If AL T values increase to 

a level above the upper limit of normal or 30 percent above baseline, or if the patient 

develops symptoms, ketoconazole treatment should be interrupted and a full set of liver 

tests should be obtained. Liver tests should be repeated to ensure normalization of values. 

Hepatotoxicity has been reported with restarting oral ketoconazole (rechallenge ). If it is 

decided to restart oral ketoconazole, monitor the patient frequently to detect any recuning 

liver injury fl·om the drug. 

QT Prolongation and Drug Interactions Leading to QT Prolongation 
Ketoconazole can prolong the QT interval. Co-administration of the following drugs with 

ketoconazole is contraindicated: dofetilide, quinidine, pimozide, and cisapride. 

Ketoconazole can cause elevated plasma concentrations of these drugs which may 

prolong the QT interval, sometimes resulting in life-threatening ventricular dysrhythmias 

such as torsades de pointes. 

Adrenal Insufficiency 
NlZORALK Tablets decrease adrenal corticosteroid secretion at doses of 400 mg and 

higher. This effect is not shared with other azoles. The recommended dose of 200 mg -

400 mg daily should not be exceeded. 

Adrenal function should be monitored m patients with adrenal insufficiency or with 

borderline adrenal function and in patients under prolonged periods of stress (major 

surgery, intensive care, etc.). 

Adverse Reactions Associated with Unapproved Uses 
Ketoconazole has been used in high doses for the treatment of advanced prostate cancer 

and for Cushing's syndrome when other treatment options have failed. The safety and 

effectiveness of ketoconazole have not been established in these settings and the use of 

ketoconazole for these indications is not approved by FDA. 

In a clinical trial involving 350 patients with metastatic prostatic cancer, eleven deaths 

were reported within two weeks of starting treatment with high doses of ketoconazole 
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tablets ( 1200 mg/day). It is not possible to ascertain from the information available 

whether death was related to ketoconazole therapy or adrenal insufficiency in these 

patients with serious underlying disease. 

Hypersensitivity 
Anaphylaxis has been reported after the first dose. Several cases of hypersensitivity 

reactions including urticaria have also been reported. 

Enhanced Sedation 
Co-administration of NIZORAL0

l' Tablets with oral midazolam, oral triazolam or 

alprazolam has resulted in elevated plasma concentrations of these drugs. This may 

potentiate and prolong hypnotic and sedative effects, especially with repeated dosing or 

chronic administration of these agents. Concomitant administration of NIZORAL@ 

Tablets with oral triazolam, oral midazolam, or alprazolam is contraindicated. (See 

CONTRAINDICA TIONS and PRECAUTIONS: Dmg Interactions sections.) 

Myopathy 
Co-administration of CYP3A4 metabolized HMG-CoA reductase inhibitors such as 

simvastatin, and lovastatin is contraindicated with NIZORALct: Tablets. (See 

CONTRAINDICATIONS and PRECAUTIONS: Dmg Interactions sections.) 

PRECAUTIONS 
General 

·c~ 

NIZORAL'' Tablets have been demonstrated to lower serum testosterone. Once therapy 

with NIZORAL@ Tablets has been discontinued, serum testosterone levels return to 

baseline values. Testosterone levels are impaired with doses of 800 mg per day and 

abolished by 1600 mg per day. Clinical manifestations of decreased testosterone 

concentrations may include gynecomastia, impotence and oligospermia. 

Information for Patients 
Patients should be instructed to report any signs and symptoms which may suggest liver 

dysfunction so that appropriate biochemical testing can be done. Such signs and 

symptoms may include unusual fatigue, anorexia, nausea and/or vomiting, abdominal 

pain, jaundice, clark urine or pale stools (see WARNINGS section). 

Drug Interactions 
Drugs that affect the absorption, distribution, metabolism, and excretion of ketoconazole 

may alter the plasma concentrations of ketoconazole. For example, gastric acid 

suppressants (e.g., antacids, histamine H2-blockers, proton pump inhibitors) have been 

shown to reduce plasma concentrations of ketoconazole. 

Reference 10: 3347210 
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Ketoconazole is a substrate and potent inhibitor of CYP3A4. Therefore, the following 

drug interactions may occur when NIZORAL@ is co-administered with other drugs that 

interact with CYP3A4. (See Table I and Table 2 for an overview of these drug 

interactions; details are provided in the text that follows these tables.) 

l. NIZORAL@ may decrease the elimination of drugs metabolized by CYP3A4, 

thereby increasing their plasma concentrations. Increased exposure to these 

drugs may cause an increase or prolongation of their therapeutic and/or 

adverse effects. Concomitant use with NIZORAL(I~ Tablets is contraindicated 

for drugs known to present a risk of serious side effects with increased 

exposure (see BOXED WARNING, CONTRAINDICATIONS section, and 

PRECAUTIONS: Drug Interactions, Table 1). For others, monitoring of 

plasma concentrations is advised when possible. Clinical signs and symptoms 

associated with these drugs should be monitored, with dosage adjusted as 

needed. 

2. Inducers of CYP3A4 may decrease the plasma concentrations ofketoconazole 

(see Table 2). NIZORAL'it' may not be effective in patients concomitantly 

taking one of these drugs. Therefore, administration of these drugs with 

NIZORAL'K is not recommended. 

3. Other inhibitors of CYP3A4 may increase the plasma concentrations of 

ketoconazole (see Table 2). Patients who must take NIZORAL Oi' 

concomitantly with one of these drugs should be monitored closely for signs 

or symptoms of increased or prolonged pharmacologic effects ofNIZORALR'. 

Table 1. Selected Drugs That Have Been Shown To or Are Predicted To Have 

Their Plasma Concentrations Altered By NIZORAL(~)* 

Systemic exposure to these drugs is increased significantly by the addition of 

ketoconazole: 

Concomitant use with ketoconazole is contraindicated. 

Alprazolam, midazolam, triazolam HMG-CoA reductase inhibitors 

(lovastatin, simvastatin) 

Cisapride Nisoldipine 

Dofetilide Pimozide 
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Eplerenone Quinidine 

Ergot alkaloids (ergotamine, 

dihydroergotamine) 

Systemic exposure to these drugs is increased by ketoconazole: 

Careful monitoring, with possible adjustment in dosage, is recommended. 

Alfentanil, fentanyl, sulfentanil Indinavir, saquinavir 

Amlodipine, felodipine, nicardipine, Methylprednisolone 

nifedipine 

Bosentan Rifabutin 

Buspirone S ildenafil 

Busulfan Sirolimus (co-administration not 

recommended) 

Carbamazepine Tacrolimus 

Cilostazol Tel i thromycin 

Cyclosporine Tolterodine 

Digoxin Trimetrexate 

Docetaxel, paclitaxel V erapamil 

Oral anti-coagulants Vinca alkaloids (vincristine,-

vinblastine, vinorelbine) 

* This hst IS not all-mclusive. 
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Table 2. Selected Drugs That Have Been Shown To or Are Predicted 

To Alter The Plasma Concentration OfNIZORAL'li' 

Systemic exposure to ketoconazole is reduced significantly by these drugs: 

Concomitant use with ketoconazole is not recommended. 

Carbamazepine Phenytoin 

Gastric Acid Suppressants (antacids, Rifampin, rifabutin, isoniazid 

antimuscarinics, histamine H2.blockers, 

proton pump inhibitors, sucralfate) 

Nevi rapine 

Systemic exposure to ketoconazole is increased significantly by this drug: 

Dose reduction of ketoconazole should be considered 

Ritonavir 

* Th1s list IS not all-mclustve. 

1. Effects of ketoconazole on other drugs 

1.1 ,))stemic exposure to the fbi/owing drugs is .Yign(ficantly increa.<,·ed b}' co

administration ol ketoconceole. Concomitant use of these drugs with 

NlZORAL@ Tablets is contraindicated: 

Reference 10: 3347210 

Alprazolam, midazolam, triazolam 

Co-administration of NIZORAL~; Tablets with alprazolam, midazolam, or 

triazolam has resulted in elevated plasma concentrations of these drugs. This may 

potentiate and prolong hypnotic and sedative effects, especially with repeated or 

chronic administration of these agents. Concomitant administration of 

NIZORAL 111 Tablets with alprazolam, oral midazolam, and oral triazolam is 

contraindicated. (See CONTRAINDICA TIONS and WARNINGS sections.) 

Special precaution and patient monitoring are required with concomitant 

parenteral midazolam, because the sedative effect may be prolonged. 

Cisapride 

Oral ketoconazole potently inhibits the metabolism of cisapride resulting in a 

mean eight-fold increase in AUC of cisapride, which can lead to prolongation of 

QT interval. Therefore concomitant administration of NIZORAL@ Tablets with 
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cisapride IS contraindicated. (See BOXED WARNING, 

CONTRAlNDICATIONS, and WARNINGS sections.) 

Dofetilide 

The class Ill antiarrhythmic dofetilide is known to prolong the QT interval. The 

potential increase in dofetilide plasma concentrations when administered 

concomitantly with ketoconazole could result in serious cardiovascular events 

including QTc prolongation and rare occurrences of torsades de pointes. 

Therefore, concomitant administration of NIZORAL@ Tablets with dofetilide is 

contraindicated. (See BOXED WARNING, CONTRAINDICATIONS, and 

WARNINGS sections.) 

Eplerenone 

Ketoconazole mcreases the eplerenone AUC by roughly 5-fold, thereby 

increasing the risk for hyperkalemia and hypotension. Co-administration of 

NIZORAL(" and eplerenone is contraindicated. (See CONTRAINDICATIONS 

section.) 

Ergot Alkaloids 

Elevated concentrations of ergot alkaloids can cause ergotism, I.e., a risk for 

vasospasm potentially leading to cerebral ischemia and/or ischemia of the 

extremities. Concomitant administration of ergot alkaloids such as 

dihydroergotamine and ergotamine with NIZORALA Tablets is contraindicated. 

(See CONTRAINDICATIONS section.) 

HMG-CoA Enzyme Inhibitors (lovastatin, simvastatin) 

Co-administration of ketoconazole with CYP3A4-metabolized HMG-CoA 

reductase inhibitors such as simvastatin, and lovastatin, may increase the risk of 

skeletal muscle toxicity, including rhabdomyolysis. Concomitant administration 

of NIZORAL:g; Tablets with these HMG-CoA reductase inhibitors IS 

contraindicated. (See CONTRAINDICA TIONS and WARNINGS sections.) 

Nisoldipine 

Pre-treatment with and concomitant administration of ketoconazole resulted in a 

24-fold and 11-fold increase in mean AUC and Cnax of nisoldipine, respectively, 

compared with treatment with nisoldipine 5 mg alone. Concomitant 

administration of ketoconazole with nisoldipine is contraindicated. (See 

CONTRAINDICATIONS section.) 
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Pimozide 

Pimozide is known to prolong the QT interval and is partially metabolized by 

CYP3A4. Co-administration of NIZORAL@ and pimozide could result in serious 

cardiovascular events including QTc prolongation and rare occurrences of 

torsades de pointes, and is therefore contraindicated. (See BOXED WARNING, 

CONTRAINDICATIONS, and WARNINGS sections.) 

Quinidine 

The class IA antiarhythmic quinidine is known to prolong the QT interval. The 

potential increase in quinidine plasma concentrations when administered 

concomitantly with ketoconazole could result in serious cardiovascular events 

including QT" prolongation and rare occurrences of torsades de pointes. 

Therefore, concomitant administration of NIZORAL if<• Tablets with quinidine is 

contraindicated. (See BOXED WARNING, CONTRAINDICATIONS, and 

WARNINGS sections.) 

1.2. Co-administration ol ketocona::.o/e with the j(JI/owing agents was shown or is 

expected to result in increased exposure to these drugs. Therefore, carejid 

monitoring qf plasma concentrations or adverse events of these drugs is 

recommended. Adjustment ofdosage ofthese drugs may be needed. 

Reference 10: 3347210 

Alfentanil, sufentanil, fentanyl 

In vitro data suggest that alfentanil, sufentanil and fentanyl are metabolized by 

CYP3A4. Concomitant administration of NIZORAL (!\) Tablets and alfentanil, 

sufentanil, or fentanyl may increase plasma concentrations of the latter drugs. 

Amlodipine, felodipine, nicat·dipine, nifedipine 

CYP3A4 metabolized calcium channel blockers such as amlodipine, felodipine, 

nicardipine, and nifedipine should be used cautiously with NIZORAL@ Tablets as 

ketoconazole may cause several-fold increases in plasma concentrations of these 

calcium channel blockers. 

Bosentan 

Concomitant administration of ketoconazole increased the Cnax and AUC of 

bosentan 2.1- and 2.3 - fold, respectively. No dosage adjustment of bosentan is 

needed but close monitoring for increased bosentan-associatecl adverse effects is 

recommended. 

Buspirone 

Concomitant administration of buspirone with ketoconazole may result in 

significant increases in plasma concentrations of buspirone. When administered 

10 
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with NIZORAL'w Tablets, a low initial dose of buspirone with subsequent dosage 

adjustment based on clinical assessment is recommended. 

Busulfan 

NIZORAL'"' Tablets may decrease the clearance and thus increase the systemic 

exposure to busulfan. 

Carbamazepine 

Tn vivo studies have demonstrated an increase in plasma carbamazepine 

concentrations m subjects concomitantly rece1vmg ketoconazole. Close 

monitoring of plasma carbamazepine concentrations is recommended whenever 

ketoconazole is given to patients stabilized on carbamazepine therapy. 

Cilostazol 

Ketoconazole had been shown to increase both cilostazol AUC and Cnax by about 

two-fold when administered concurrently. Co-administration ofketoconazole with 

cilostazol resulted in increased incidences of adverse effects, such as headache. 

When NIZORAL<R Tablets is administered concomitantly with cilostazol, the 

prescriber should consider up to a 50% reduction in cilostazol dosage. 

Cyclosporine 

Ketoconazole tablets may alter the metabolism of cyclosporine, thereby resulting 

in elevated cyclosporine plasma concentrations. Dosage adjustment may be 

required if cyclosporine or tacrolimus is given concomitantly with NIZORAL'B: 

Tablets. 

Digoxin 

Rare cases of elevated plasma concentrations of digoxin have been reported. It is 

not clear whether this was due to the combination of therapy. It is, therefore, 

advisable to monitor digoxin concentrations in patients receiving ketoconazole. 

Docetaxel 

In the presence of ketoconazole, the clearance of docetaxel in cancer patients was 

shown to decrease by 50%. When docetaxel and NIZORAL@ are administered 

together, dosage reduction in docetaxel may be necessary in order to minimize the 

incidence of toxicities associated with docetaxel. 

Indinavir, saquinavir 

Concomitant administration of NIZORAL@ and protease inhibitors metabolized 

by CYP3A4, such as indinavir and saquinavir, may increase plasma 

concentrations of these protease inhibitors. Dosage reduction of indinavir is 

recommended when administering ketoconazole concomitantly. No dosage 

ll 
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adjustments are recommended when saqumavrr and ketoconazole are co

administered for a shmi period of time. 

Methylprednisolone 

NIZORAC" Tablets may alter the metabolism of methylprednisolone, resulting in 

elevated plasma concentrations of methylprednisolone. Dose adjustments may be 

required if methylprednisolone is given concomitantly with NIZORAL'i\' Tablets. 

Oral anti-coagulants 

Oral imidazole compounds such as ketoconazole may enhance the anticoagulant 

effect of coumarin-like drugs, thus the anticoagulant effect should be carefully 

titrated and monitored. 

Oral hypoglycemic agents 

Because severe hypoglycemia has been reported in patients concomitantly 

receiving oral miconazole (an imidazole) and oral hypoglycemic agents, such a 

potential interaction involving the latter agents when used concomitantly with 

ketoconazole tablets (an imidazole) cannot be ruled out. 

Rifabutin 

Ketoconazole was shown to inhibit the CYP-mediated metabolism of rifabutin in 

vitro. Co-administration with NIZORAL'l' Tablets may result in elevated plasma 

concentrations of rifabutin. 

Sildenafil 

Ketoconazole had been shown to increase sildenafil plasma concentrations. When 

used concomitantly with NlZORAL@ Tablets, a 50% reduction in silclenafil 

starting close should be considered. 

Sirolimus 

Multiple-dose ketoconazole had been shown to increase sirolimus Cnax and AUC 

by 4.3-fold and 10.9-fold, respectively. The concomitant use of NIZORAL® 

Tablets and sirolimus is not recommended. 

Tacrolimus 

Ketoconazole had been shown to decrease the oral clearance of tacrolimus 

thereby leading to a 2-fold increase in tacrolimus oral bioavailability. Adjustment 

in tacrolimus dosage may be required if tacrolimus is given concomitantly with 

NIZORALg Tablets. 

12 
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Telithromycin 

Ketoconazole increased the AUC of telithromycin by 1.5 to 2-fold. Use caution 

when administering telithromycin concurrently with NIZORALO:\' Tablets since 

this may result in an increased risk for telithromycin associated adverse events. 

Tolterodine 

In the presence of ketoconazole, the apparent oral clearance of tolterodine 

decreased resulting in at least a two-fold increase in tolterodine. For patients 

receiving ketoconazole, a 50% reduction in the initial tolterodine dosage is 

recommended. 

Trimetrexate 

In vitro data suggest that trimetrexate is extensively metabolized by CYP3A4. In 

vitro animal models have demonstrated that ketoconazole potently inhibits the 

metabolism of trimetrexate. Patients treated concomitantly with trimetrexate and 

NIZORAL ;g, Tablets should be carefully monitored for trimetrexate-associated 

toxicities. 

Verapamil 

Findings of in vitro metabolic studies indicate that verapamil is metabolized by 

enzymes including CYP3A4. Ketoconazole may increase verapamil senun 

concentrations. Caution should be taken when co-administering verapamil with 

NIZORAL~~,~ Tablets. 

Vinca Alkaloids (vincristine, vinblastine, vinorelbine) 

NTZORAL;® may inhibit the metabolism of vinca alkaloids metabolized by 

CYP3A4. Close monitoring for toxicities associated with vincristine, vinblastine, 

or vinorelbine is recommended when co-administered with NTZORAL'K Tablets. 

2. Effects of other drugs on ketoconazole 

2.1 Dmgs affecting the absorption ofketocona::.o!e 

Reference 10: 3347210 

Gastric Acid Suppressors/Neutralizers 

Studies have shown that absorption of ketoconazole is impaired when gastric acid 

production is decreased. Reduced plasma concentrations of ketoconazole were 

reported when NIZORALc1
i• Tablets were administered with antacids, 

antimuscarinics, histamine H2.blockers, proton pump inhibitors ( omeprazole, 

lansoprazole) and sucralfate. (See PRECAUTIONS, Drug Interactions (General) 

section.) 

l3 
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2.2 Drug.'> that were shown or are expected to ,..,·ign{ficantly reduce the systemic 

exposure to ketocona:::ole 

Co-administration of ketoconazole with potent CYP3A4 enzyme inducers is not 

recommended. 

Carbamazepine 

Concomitant administration of ketoconazole tablets with carbamazepine may alter 

the metabolism of one or both of the drugs. Close monitoring for both plasma 

concentrations of carbamazepine and reduced ketoconazole efficacy is 

recommended. 

Nevirapine 

Ketoconazole AUC and Cnax decreased by a median of 63% and 40%, 

respectively, in HIV -infected patients who were given nevirapine 200 mg once 

daily for two weeks along with ketoconazole 400 mg daily. Concomitant 

administration ofNIZORAL't' Tablets and nevirapine is not recommended. 

Phenytoin 

Concomitant administration of ketoconazole with phenytoin may alter the 

metabolism of one or both of the drugs. Close monitoring for both plasma 

concentrations of phenytoin and reduced efficacy of NIZORALOlJ Tablets is 

recommended. 

Rifampin, rifabutin, isoniazid 

Concomitant administration of rifampin and rifabutin with ketoconazole tablets 

reduces the blood concentrations of the latter. TNH (Isoniazid) was also reported 

to affect ketoconazole concentrations adversely. These antitubercular dmgs 

should not be given concomitantly with NIZORAL@ Tablets. 

2.3 Drngs that significantly increase the systemic exposure to ketocona:::ole 

Reference ID: 3347210 

Ritonavir 

Concomitant administration of ritonavir with ketoconazole tablets increases was 

shown to increase the oral bioavailability of ketoconazole. Therefore, when 

ritonavir is to be given concomitantly, higher doses (>200 mg/day) of 

NTZORAL1
£' Tablets should not be used. 

1·1 
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3. Other drug interactions 

Alcohol 

Rare cases of a disulfiram-like reaction to alcohol have been reported. These 

experiences have been characterized by flushing, rash, peripheral edema, nausea, 

and headache. Symptoms resolved within a few hours. 

Loratadine 

After the co-administration of 200 mg oral ketoconazole twice daily and one 20 

mg dose of loratadine to II subjects, the AUC and Cmax of loratadine averaged 

302% (± 142 S.D.) and 251% (± 68 S.D.), respectively, of those obtained after co

treatment with placebo. The AUC and Cum: of descarboethoxyloratadine, an 

active metabolite, averaged 155% (± 27 S.D.) and 141% (± 35 S.D.), respectively. 

However, no related changes were noted in the QTc on ECG taken at 2, 6, and 24 

hours after the coadministration. Also, there were no clinically significant 

differences in adverse events when loratadine was administered with or without 

ketoconazole. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 
Ketoconazole did not show any signs of mutagenic potential when evaluated using the 

dominant lethal mutation test or the Ames Salmonella microsomal activator assay. 

Ketoconazole was not carcinogenic in an 18-month, oral study in Swiss albino mice or a 

24-month oral carcinogenicity study in Wistar rats at dose levels of 5, 20 and 80 

mg/kg/day. The high dose in these studies was approximately lx (mouse) or 2x (rat) the 

clinical dose in humans based on a mg/m2 comparison. 

Pregnancy 
Teratogenic effects: Pregnancy Category C: Ketoconazole has been shown to be 

teratogenic (syndactylia and oligodactylia) in the rat when given in the diet at 

80 mg/kg/day (2 times the maximum recommended human dose, based on body surface 

area comparisons). However, these effects may be related to maternal toxicity, evidence 

of which also was seen at this and higher dose levels. 

There are no adequate and well controlled studies m pregnant women. NIZORALC") 

Tablets should be used during pregnancy only if the potential benefit justifies the 

potential risk to the fetus. 

Nonteratogenic Effects 
Ketoconazole has also been found to be embryotoxic in the rat when given in the diet at 

doses higher than 80 mg/kg during the first trimester of gestation. 

15 
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In addition, dystocia (difficult labor) was noted in rats administered oral ketoconazole 

during the third trimester of gestation. This occurred when ketoconazole was 

administered at doses higher than I 0 mg/kg (about one fourth the maximum human dose, 

based on body surface area comparison). 

Nursing Mothers 

Ketoconazole has been shown to be excreted in the mill<. Mothers who are under 

treatment with NlZORAL'"' Tablets should not breast feed. 

Pediatric Use 

NIZORAL@ Tablets have not been systematically studied in children of any age, and 

essentially no information is available on children under 2 years. NIZORAL("J Tablets 

should not be used in pediatric patients unless the potential benefit outweighs the risks. 

ADVERSE REACTIONS 
Because clinical trials are conducted under widely varying conditions, adverse reaction 

rates observed in the clinical trials of a drug cannot be directly compared to rates in the 

clinical trials of another drug and may not reflect the rates observed in practice. 

The following adverse reactions were reported in clinical trials: 

Immune S)1stem Disorders: anaphylactoid reaction 

L'ndocrine Disorders: gynecomastia 

Metabolism and Nutrition Di.•;orders: alcohol intolerance, anorexia, hyperlipidemia, 

increased appetite 

P.,)/chiarric Disorders: insomnia, nervousness 

Nervous S)wtem Disorders: headache, dizziness, paresthesia, somnolence 

J;;ye Disorders: photophobia 

Vascular Disorders: orthostatic hypotension 

Respira/O!J', Thoracic and Mediastinal Disorders: epistaxis 

Gastrointestinal Disorders: vomiting, diarrhea, nausea, constipation, abdominal pain, 

abdominal pain upper, dry mouth, dysgeusia, dyspepsia, flatulence, tongue discoloration 

Hepatohiliary Disorders: hepatitis, jaundice, hepatic function abnormal 

,')'kin and Subcutaneous Tissues Disorders: erythema multiforme, rash, dermatitis, 

erythema, urticaria, pruritus, alopecia, xeroderma 

!(, 
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Musculoskeletal and Connective Tissue Disorders: myalgia 

Reproductive s:vstem and Breast Disorders: menstrual disorder 

General Disorders and Administration Site Conditions: asthenia, fatigue, hot flush, 

malaise, edema peripheral, pyrexia, chills 

Investigations: platelet count decreased. 

Post-Marketing Experience 
The following adverse reactions have been identified during postapproval use ofNizoral 

tablets. Because these reactions are reported voluntarily from a population of uncertain 

size, it is not always possible to reliably estimate their frequency or establish a causal 

relationship to drug exposure. 

The following adverse reactions were reponed during post-marketing experience: 

Blood and Lymphatic .));stem Disorders: thrombocytopenia 

Tmmune S)1stem Disorders: allergic conditions including anaphylactic shock, anaphylactic 

reaction, angioneurotic edema 

T:'ndocrine Disorders: adrenocortical insufficiency 

Nervous .):vstem TJisorders: reversible intracranial pressure increased (e.g. papilloedema, 

fontanelle bulging in infants) 

Hepatobilim:v Disorders: serious hepatotoxicity including hepatitis cholestatic, biopsy

confirmed hepatic necrosis, cirrhosis, hepatic failure including . cases resulting in 

transplantation or death 

Skin and Subcutaneous 1¥ssue Disorders: acute generalized exanthematous pustulosis, 

photosensitivity 

Musculoskeletal and C'onnective Tissue Disorders: arthralgia 

Reproductive 5)1stem and Breast Disorders: erectile dysfunction; with doses higher than 

the recommended therapeutic dose of 200 or 400mg daily, azoospermia. 

OVERDOSAGE 
In the event of acute accidental overdose, treatment consists of supportive and 

symptomatic measures. Within the first hour after ingestion, activated charcoal may be 

administered. 
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DOSAGE AND ADMINISTRATION 
There should be laboratory as well as clinical documentation of infection prior to starting 

ketoconazole therapy. The usual duration of therapy for systemic infection is 6 months. 

Treatment should be continued until active fungal infection has subsided. 

Adults 

The recommended starting dose of NIZORAL@ (ketoconazole) Tablets is a single daily 

administration of 200 mg (one tablet). If clinical responsiveness is insufficient within the 

expected time, the dose of NIZORAL@ Tablets may be increased to 400 mg (two tablets) 

once daily. 

Children 
In small numbers of children over 2 years of age, a single daily dose of 3.3 to 6.6 mg/kg 

has been used. NIZORAL@ Tablets have not been studied in children under 2 years of 

age. 

HOW SUPPLIED 

NTZORAL@ (ketoconazole) is available as white, scored tablets containing 200 mg of 

ketoconazole debossed "JANSSEN" and on the reverse side debossed "NIZORAL". 

They are supplied in bottles of l 00 tablets (NDC 50458-220-l 0). 

Store at controlled room temperature l5°-25°C (59°-77°F). 

Protect from moisture. 

Keep out of reach of children. 

Rev. 
Janssen Pharmaceuticals, Inc, 
Titusville, New Jersey 08560 

©Janssen Pharmaceuticals, Inc, 2013 

Janssen Pharmaceuticals, Inc. 

Titusville, New Jersey 08560 

©Janssen Pharmaceuticals, Inc. 2013 
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MEDICATION GUIDE 
NIZORAL® 

(ketoconazole) 

Tablets 

What is the most important information I should know about NIZORAL(g) Tablets? 

NIZORAL<i!' Tablets is not the only medicine available to treat fungal infections and 

should only be used when other medicines are not right for you. Talk to your healthcare 

provider to find out ifNIZORAL'& Tablets are right for you. 

NIZORAL@ Tablets can cause serious side effects, including: 

• liver problems (hepatotoxicity). Some people who were treated with 

ketoconazole the active ingredient in NIZORAL@ Tablets, had serious liver 

problems that led to death or the need for a liver transplant. Call your bealthcare 

provider right away if you have any of the following symptoms: 

o loss of appetite or start losing weight (anorexia) 

o nausea or vomiting 

o feel tired 

o stomach pain or tenderness 

o clark urine or light colored stools 

o yellowing of your skin or the whites of your eyes 

o fever or rash 

• changes in the electrical activity of your heart called QT prolongation. QT 

prolongation can cause irregular heart beats that can be life threatening. This 

can happen when NIZORAL rt' Tablets are taken with certain medicines, such as 

dofetilide, quinidine, pimozide, and cisapride. Talk to your healthcare provider about 

other medicines you are taking before you start taking NIZORAL@ Tablets. Tell your 

healthcare provider right away if you feel faint, lightheacled, dizzy, or feel your heart 

beating irregularly or fast. These may be symptoms related to QT prolongation. 

!9 
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What are NIZORAL@ Tablets? 

• NIZORAL
1
R' Tablets are prescription medicine used to treat serious fungal infections 

including: blastomycosis, coccidioidomycosis, histoplasmosis, chromomycosis, and 

paracoccidioidomycosis. 

• NIZORAL<G> Tablets are not for people with fungal nail infections. 

• NIZORAL
1
K Tablets have not been approved for the treatment of advanced prostate 

cancer or Cushing's syndrome. The safety and efficacy have not been established. 

• NIZORAL'L( Tablets should only be used in children if prescribed by the healthcare 

provider who has determined that the benefits outweigh the risks. 

Who should not take NIZORAL@ Tablets? 

• Do not take NIZORAL@ Tablets if you: 

o have liver problems 

o take simvastatin, and lovastatin. NJZORAL!(\· Tablets when taken with these 

medicines may cause muscle problems. 

o take eplerenone, dihydroergotamine, ergotamine, and nisoldipine. 

o take triazolam, midazolam, or alprazolam. Taking NIZORAL "1' Tablets with these 

medicines may make you very drowsy and make your drowsiness last longer. 

o are allergic to ketoconazole or any of the ingredients in NIZORALr!\' Tablets. See 

the end of this Medication Guide for a complete list of ingredients in NlZORALrJ\' 

Tablets. 

Before you take NIZORAL(~J Tablets, tell your healthcare provider if you: 

• have had an abnormal heart rhythm tracing (ECG) or anyone in your family have or 

have had a heart problem called "congenital long QT syndrome". 

• have adrenal insufficiency. 

• are pregnant or plan to become pregnant. It is not known if NJZORAL'i'! Tablets will 

harm your unborn baby. 

• are breastfeeding or plan to breastfeed. NIZORAL'~;,' Tablets can pass into your breast 

mille You and your healthcare provider should decide if you will take NIZORAL
1

~'" 

20 
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Tablets or breastfeed. You should NOT do both. 

Tell your healthcare provider about all the medicines you take, including prescription and 

over-the-counter medicines, vitamins, and herbal supplements. 

Using NIZORAL'!\1 Tablets with certain other medicines may affect each other. Using 

NIZORAL'r< Tablets with other medicines can cause serious side effects. 

How should I take NIZORAL (R) Tablets? 

• Take NTZORAV' I time each clay. 

• Do not stop taking NIZORAL'i<' Tablets without first talking to your healthcare 

provider. 

What should I avoid while taking NIZORALc~J Tablets? 

• Do not drink alcohol while taking NIZORAL@ Tablets. 

What are the possible side effects of NIZORAL cR) Tablets? 

NIZORAL@ Tablets may cause serious side effects, including: 

• See "What is the most important information I should know about NIZORALcil' 

Tablets?" 

• adrenal insufficiency. Adrenal insufficiency is a condition in which the adrenal 

glands do not make enough steroid hormones. NIZORAC'" Tablets may cause adrenal 

insufficiency if you take a high close. Your healthcare provider will follow you 

closely if you have adrenal insufficiency or if you are taking prednisone or other 

similar medicines for long periods of time. Call your healthcare provider right away if 

you have symptoms of adrenal insufficiency such as tiredness, weakness, dizziness, 

nausea, and vomiting. 

• serious allergic reactions. Some people can have a senous allergic reaction to 

NTZORALli' Tablets. Stop taking NTZORALE Tablets and go to the nearest hospital 

emergency room right away if you get a rash, itching, hives, fever, swelling of the 

lips or tongue, chest pain, or have trouble breathing. These could be signs of a serious 

allergic reaction. 

• muscle problems. Taking certain medicines with NIZORAL(jz, Tablets may cause 

muscle problems. See "Who should not take NIZORAL@ Tablets?" 

The most common side effects of NIZORAL@ Tablets include nausea, headache, 

cl 
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diarrhea, stomach pain, and abnormal liver function tests. 

These are not all the possible side effects of NIZORAL'iil Tablets. For more information, 

ask your healthcare provider or pharmacist. 

Call your doctor for medical advice about side effects. You may rep011 side effects to 

FDA at 1-800-FDA-1088. 

How should I store NIZORALc~~ Tablets? 

• Store NIZORAL@ Tablets at room temperature between 59°F to 77°F (l5°C to 25°C). 

• Keep NIZORAL'l\' Tablets dty. 

General information about the safe and effective use of NIZORALc~' Tablets. 

Medications are sometimes prescribed for purposes other than those listed m a 

Medication Guide. Do not use NJZORAL lll> Tablets for a condition for which it was not 

prescribed. Do not give NJZORAeT· Tablets to other people, even if they have the same 

symptoms that you have. It may harm them. 

This Medication Guide summarizes the most important information about NIZORAL<K 

Tablets. 

If you would like more information, talk to your healthcare provider. You can ask your 

pharmacist or healthcare provider for information about NIZORAL'!\' Tablets that is 

written for health professionals. 

What are the ingredients in NlZORAL@ Tablets? 

Active ingredient: ketoconazole. 

Inactive ingredients: colloidal silicon dioxide, corn starch, lactose, magnesium stearate, 

microcrystalline cellulose, and povidone. 

Janssen Pharmaceuticals, Inc., Tit1Jsville, New Jersey 08560, Ci:)Janssen Pharmaceuticals, Inc. 2013 

Issued : (07 /20 13) 

Tl11s Mechcatwn Omde has been approved by the U.S. hxlC! and Drug Adnm11stratwn 
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:\'·.ii\{IC!UH~L\1 :'\\d·.>.!·.; .\:·~!) ("!11.\:0!I:l·I~·\PY\ Ft:h -~q()q, p. fli)l..)_.hf-1 
U! /!;(;. ~(;\i,~:i.i·.l ... :~o:·;.oo d {,!ni: 1 n. : J .~.\..(-·:\ i\( ··.nd 7d ~. t'lr; 
( dpyri!!ht i> .-~001../~ :\mz.Tic:!n :-..ocl'-:ty (nr ~:!itTI)hiu!llf'Y .'\II Rlgln~ R.l·~c:\··:.i.l 

Drug-·Drug Interaction Study of Keroconazole and 
Ritonavir--Boostcd Saquinavir7 

tk:noitc l<ac~cr, 1 H:\gcn Zandt. 1 F<1hri(:c Bonr,:' IJkc_Zwanzigcr, 1 

C'llri:,tophc SchmitL' <Hod Xi:wping Zlwnr:'.:,,, 

l/(~l!inanu··.(o J(ochc. J.rd. !Jdst:l. ,)'::·it.::d-ldn·:t: !!oJ/inanhLo Noch(', In<., /\'ul!ey . . Vev~· .l<'t'S()':::: and 
ltnli!tU de Ffennnnc-ologi{· ('fitti(filt', Nnc!:c_ S!ro:J:~Olfi;~?. Fruru·c·-., 

Saqtdn;l\·ir. l\ poknt imm<m immHH<iddh:icncy Yiru> protease inhibitor. is extensivdy melalwiiled b) 
( 'Y!'3A·I. Saquiuavir is ro:Hhnini~tcn:d with rilnuavir, >: s!nmg CYP.:I..\-1 inhibitor, tn hoo~;l ifc; e\.pnsure. 
~~-~:IIH'HHll!.Ok is H P<>f.ent CVP3A i.nhlhHnr. Th<.' (Jbjeeil\'15 nr !his study \1'<.'1'1.' to lnve~Hga!e !be d!lct'l of 
kel<lCfHlilzote t\H the pharmat<>hiueli<':i nl' saquin;n·ir/rhmwvif' :l!td vi('e vers:l u~in!~ !ht' apprm·ed l!o~agl' 
reginwns of :;nquinnvir!riionmir nt ! ,000!! HH mg !I' in• 1htily and kelm:onmt\l;~ a! 20!i tng ma·;~ dnil;t. T!li~ mh 
;JH open-label, mndnmi1cd iii'!Hlnn, onc·,<'quenc<', l\Hl-per!nd trrls"·'n'r study In lle:JH!!y suhjo.'ds. In ,;tud) 
ann l. 20 suh.i•:ds ren•in·d saquinavir/rilonavir !n•atm•:ni :1lnn•: l<>r l:! dap;, ti1Hm\(~d in combination with 
kd•xun;lt.nie tn~a!ment !'or l4 ;Ja~·s. !n arm l, J:: 'nhj<:ds rcn,hed I>.<'!H<.:<HJ<tlok tn~atment for <i days, l'nll<nH!d 
in roll!hi;w!ion wii!t saqnioal·k!d!tHlit>'ir !n,atnwni f<w lei d;l!"· T!Hc pharm;wokin<·tk~ v1ere n~s<·s,ed nn the 
hsi day Hl' ea.rll ln!nlmeal Hht1s l~ and 2S in ann I and t!;~;s (,and ::Win nrm ::1. Tiw <~xpnsures (' . and t!w 
;Jn:n n;tdt'r the conccntl'atinn-tinte curve !'rom U to l2 ll {Al.~iC0_ 11 ) nf .\aquinm lr ami ritMt:wit· wit!:'~;; '>itlwtH 

kt~inconHio{<? \Vt~n: nnt suhs!nntinliy alit~n:d ~d'ter 2 \vt;d's or <.·nn<.·nsniiant dnsing with k~~{HCtHlaznh~~ Th~~ t·~~~·~~ 

and At 'Cu_ 11 t>f he!G<'<>Il!1Wk. dtls<:d at ,~00 mg onec daily. lr<?rt' lncn:ased by -45'i;; (WI% <:nnliden~e interval "' 
32 !o :0:'}';,) and J(;l}'.; ('lO'i{· cmlfi<.lenre int<,n·a! '" H6 tn J ').l'-·i.), rc~perlivdy, a!kr 2 ne<~ks or ('Hnwmitanl dnsin1~ 
with ritnnavir-bu\\St('<:l >nquinavir! LOOU mg of ~'"'luinal'ir/lHO rng or rif.nnavir given twice daliyl. Th<~ greater 
expusme !H k\'lotmtal.<t!e ll'tl<'!l gh·~n in (·omhiH;ltiml \>ilh ,aquitwvirll'itonmir Wilo Hot ilo>Odaif.'l! with tm>H:
('('plt!hle SJ)f\'t;< nr lolenthi!ity. No dose mljustnH·ni fnr :mquinnl'iriritnnadr ( !,IHlOilOH mg twil'e daily I is 
refjain~d when ('H;Hlministen•ll nil h 200 mg of heiorona;.oie (H\I.'t' <laity. and high llnscs or k<oloconazok: ( >200 
tn~:/dtiy} an~ nnt r~crHntneruit~d. 

S:ltplln:J\'ir. <:1 pt)l·.:ni hutn:1n inununodcf"io.:it.'nt:y vinh ( J I! V) 

P~'')kct,;c: inhibitor. is ·~xtc:nsivciy mdahoiizcd hy c:ytnchrt)lilt: 
p .. ~ ~u { ( ·yp_t\,k sc.;_: the prnducl in f< n·nl;lt ion fur t nv·ir:i:~~: :.:tip 

suks and rc:\1kr;.; [ll(,f!man -L:t RtH:hc, !nc.J). F"r the "rllirct
!t•vir:tt comhin:ttiun \rc:rtmcnr uf ll!V infcc·t.:d p:rticnb, 
,..;~:qu~IiH\·ir i') nl:Jdn:ini:-a;.~rcd with riton~tvir~ ~n1uthcr J.Il'v' pn)~ 
l:.::h~ inhibitnt ;n1d .-...trong (_'\ P."),\:.\ inhibitor z~,('C the p:-oducr 

inft)nnalion fur the \Jorvir IOU-n1g t:.npsut~ !,:\hhott Lnhor;Jlu 
): to !)nos! th(: c:-:pn-;urc of :;~:quio;lvir. The !1L.\\. dn;;ngc 

i':.).::nl pf :~tHjUinavir (lnvjra:-;~~), a 5(ll) .. lng tiin1·~\)Jtcd labk·L V•.:J:~ 
:Lppn>\'i.~d in 200-l in the l)nitcJ St~ttcs ~1nd 2005 in Europe· Hnd 
nJiov,,:; ;·1 ln\vcr pili htJrdcn u:~lug till· do:~ing rcgi1ncn of :--.aquin:i"' 
\'ir,·ri toua\·i !"~a [ ,fHH)/! ()() rn;.~~ tv .. ic·c d(Ji!~·~ which \Vi:lS :-!ppru\'Ld in 
)\i(H. S:tquin~l\'ir \.1xhihlh ;,t pnnHHnh:·.~d food t:lf,__~('t! ;1od p;l 

ticn1s :n·c ~1(1\-"!st:d tn t;,tkc saquin:l\·ir \\'ith riknLJ\"if ~dways \Vith 

a fidlnh~~d (:.t('.~~wding t•.) 11i1.: pl<idU~.'l i:d{!nHHiinn ft)f ]nvir;: .... l' 
,nd t:d,kis! I inll'!u;;n L; R\H.'ll<:, IrK.!}. The Jl'lidai:l>k 

;tolil'un.~~~ll t.'Olnpound kcfnt.:nni.lzolc i~ cil'cC!i\'t: in t't;c tn~:ttincnt 
of ornph;.tryngt::ll z:andidi:t·~i'. i fK; rno:-;t cornn1u11 infection 
ctnto!!g pcr~;un~; inl\~t:h:d wlth I I[\/ ( i ). Kc!ucnll:Jlo]c is Hlsn 

kn~)\\·n ii;-:, a prntniypi<: and strong (~\'P.~~\~t inhibitor (:2) Hnd is 
:: ll'COPHlh.'ndc:d dru.~'. of chuiu.: fur invL:st lg:lf in.~~ i he intcr:h:tlnn 

( "o!r:: . ..:.pu(H.\in.;; :·~tJr.huf ~idll;~·~g <o.d\!r{.';.,:-\'. rkp:~rtnH_'\H t"li' ClinH'Hl 
Pktrrll;t('q)ug~-, I iP1.il1Ltnn--L:~ J{.,~\'ht;. Inc., _qu kin.~~.bn;i :-;!'. 1 Nttrky. N.f 

071\U, Ph\Hh.'.: (~n'3) .?._;.:;.(J5~·q, F::.x: (q?_'~} ~~-;::,.)(1.~:\. E"mail: xi~htl';Ht! 

with CY!'3Al :<uhsfralt''-' sud1 :t' s:rquin:1vir ("·). it h:;s :.tlrt:ady 
ht:cn sh~">\Vf1 th~:t cowJrninl:\tration of b.::tocunaZ(Jic at ~00 or 

40f1Ln,g tllit:,: d:;ily v.·ith '<:tqr:!rJavir/ntnli:lYir ;;! 4!JOJ,ifll) ntg twice 
daily n .. ·:-:uJtcd in incre-ased Hn.:-;.t under tilL'· drug pias1n~t con
C<.'iil t ;; tion·! imc nnv,; (i\l:C) :11ld pen!-: phsnu conccntnti< If iS 

\ C for :-:Jqtdn~:y)r ~1nd ritonnvir. \vhcn.;;:s tlh: (,~11\;ct of 
~:1quinavir/: itnn;lvir un (l;c ph;,!'Ulaco~inctic~ of b.:rucnll~llok~ 
\\'it' nut cv:iltwtL·d (4). The pr(:-;cnt :;tudy wa> performed u,;ing 
d:c :lppro\·cd dusing n:girrH.:n~; of :--:1quinavir/ritnH:lvi;- llt 1 JlOO/ 
l UO me; twice dail~· :;nd !zctumnazolc nt 200 mt! om·;; daily ;md 
ducurncnh the dru!~:-dJ ug lntcr,tctiun aft('t".? \Vccks nf conL,orn~ 
iL:n! du:-;ing in bntit direction:~~ i.t..· .. the cil'vci ~)r kt~tol'ona?ok 

011 the pharrnaLok!nctic:-. pf ~;aquiuc.rvic'ritnnavir ;H1d th~tt of 

':tqtlinavir:'ritnll:Jvir on kt:locnnHt::ult'. The ohjccti\'1.' ni" 1hc 

:-;tudy w:::-:. tn provide '1ppropl'i~1tc do~ing gaidL·Iincs tn clin:cinns 
who lrc'<tl H!\/ p~!l it.'nb wifh ~;:!quini1Vir~'rilonavir :1nd ).:ctoCd· 

llii/OJc. 

Slndy di..'sign awl pJi{)Hhlliou. 1 !:i;.; \\",l~; ;m ~~fWil·hb,·i. t;~!H!P:!~!:".•:d i\\.1>--ltm, 

n;,,_:. ~~t:-qt::.: :w\·:, 1 wu ·!Wl n 'd ~·rn:-.~·n\·~ !" :-!!Ht~· t"• !:!dL .. -1 ~:d in ht•.!! ~ h~- nwic ,1' l'.l f\: )-~ ::d;: 

~cl:Jc~!:-.. \t;bJc~.h il."Hi 1..;•g!'-'L- \\ri::.:::o inf\'rJI!cd t·~·lb~.·;·!l. ,'1Jtd The :1:wJ_, p!'c!;.)..._"tJ! 

\\·;:-. :•[•pw·.-··.11 bv :h:.: ll{H !:;~:in!lio:1;1l :..:c·:;,,_.\\" n~~;11·d (t ·~,;·~•t; ( '.-.;·l',t::t:!lif de 

Plotc•.t\t•~h du. 1\:r.-,n!lJk:--. dan·, la Rcdu.::-~·:~c BltlJJH\lic.!!l:, ;.;n;!~.btH::t:· i·r::~h'c). 

T:;,~ .-.,!::d; 'X::..;, ,'i;iidw::cd i:~ f11:: ... ·~•!lljlli::!IC ... : with :h~· jHi:Kipk~ u!' :ih· D....:d;ll·.: 

den o[ l i'-:l:·!iiki 111 ,l!fd p~·tftlJ::~t.:d ;IC>:ordin:;: !I• :.lh. .suid::linc:-. (•f (,,,_, .. ~ { Jinil:;\: 

iD ~H.J.::; lu ~.'~);lhk ',;::hk ph.\!:~~;h'\ikiilt"!i\; ('I;;;J]·;;(,ilh fPI ~:lqt:i:);p,':;,rffi<H<I\ir, 

.il~<:: ~.nmh!n;::ion nf :;n'.'c !\~<' dru~;:-, '•'•-'.!:-. .!d!,-!!~·~:~:crz:d f<•r -~ \\t'eL~ .. l\.cit>c• •:u;nk" 
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,t;t·:·n.' \\·,•:~ d,v,cd fn: (Ida>~- .md 1!w ._-p;::h:;~;llinn 1•f r~:•.l!l,!\il :-,Jqu\n.!\·ir w~lh 

~;..._·:o,:\nJ.!/.<~k· \\,I', ,tdmilli-..lucd i11 hr1h :·Jud; ,\:111." t~n ,mntht·l ;; \\·,,·,·\~. h1 ·)~\:d~ 

(:r;·· I :-, ... :1_,;,-,(,\-i:.!i\nr:;p, ir \V,,., ,ith1ili1S\l'F:d f;r:-:. ( j'·. ric\ I l L fc·lh•\'..,_ ~~ hy hi. 

.:dd::i!l!l \•f .:,..:;tiC\l1W/,Ilh· l!wriud .:;_:. ,:nd :u :-:t~dy .=fill~. \•::o,'t>n.=;Ph: '.\,h dll:--cd 
tir:-.:. (p::r:nd ! j, i"tlli\)\'n.d by t:ii; :!ddil:n;·, nf ~<:i;\!i:1.\\'iLriln>1;n·ir (period;:).'! :w 

~.-~!vni,·i: :~: 11:" \.n~:lli\~:~ tCV) uf t.:p :n .11(·; r(11 \)g: :-,:;<~\:i:;,j\·ir /\{;(' .nid <.,. 1,\. 

whid1 \'< ·'·' h;l:--:d •lll \JF: , !t'~.t'J';._ .J .,.,!:.hin· ·.uhj;:\.:; ~ '\' of ~·.·; £1!1d .,~.:··~ !~n· <.h .. ·,l· 

p:n.nlH'i,·:...,, 1 .. ·:,p,·~·1io.-c;~. fr~;:·:·: .1 prt.;\-~t'l:' :·\hiy (l~l'J·;~_c;r; (Rt~,·:;c d:!ln t;tJ :;k·Jj. 
h): -.:11d: :;r:~; .·:. dw '-.;tt11pL.· ~i:ti· v:o~-, :·.t:! :on J' ;:.-..:-.umi:\~; ;1 \\illlin-:-.\d:jc'! ( ·v 
111 up ill i·~·' fu1 til;: !<t'lo;_;u<~,i;n;l. '\\:('.~lid ( "·'- b:t·-•:d on lilc rL·:·JKT~i\\' \'>~;~!'.:" 

df j( 11:1d ! r·; P!""·,\:f\"t'd in .I pn·'.;,);_;., :-.Jcdy (\\'J-\ J;f~1.~.~ if..:.\!l'h,· d:tU \!!"1 Jiii:jj 

r~-.... _..,(" :~.t:npk ,'-.(/...-.. ?,'•li,;i.J rn··\ll·. th:u. n·ilh ;1 pnlh:d~illly nf .. 1 k.nl ;')tf 

1\h•-:'itkd ·w·; v~HHid,:::~_-._· iHll.'l\'d~ tJ.'i l (t"•l :h• .. : t':•:n:::1:!i !~· P<"pULt:{t.H1 ~:·:,;,H\ pj" 

>rf !!H: ~:.·,·p,~·~-.·:ri~: l"'''\'!'·1i.H:•.1:'! ill'. .lt) t·.Jr :-: ... ;\:!'!.n:r .111d wi:hin ~n lq i "'s~·.: ni 
~'.f'i. 'llh': 1: ; p.;pt:~.~~ id<l llH:.l;"~ ft)f kc;\)l'dt):<J.u!c. '-,:,;h\•:c;.:-. \~rn: t.\!H.lnmili;d ~( 1 :-,:,;_;,_1) 

.1!"::;·. l .11hJ -~ \\i:h d l'<;t•;.,·:.; :~lzc oi ('i~·.:l:. (tn··-~ ~\~ .n:~~ J, U:(c:c tn ;nm -~l-

Snhj•:~ t" \!thk~\\>;r;l :-.cH:<;:ti:~!-~ l;\,liu;);i;_m-., ~~' d'-·l>:t::'liO!<.' di~·.ih::ir:; ''-'ilhin 

d;:~,~~ pti\:r :~~ :-.:.ud~· cnrn:in~~:nL S:.::·(:l'~1in~ pil· •. :cdl:n·:- irh-~»d::d, :1~;:nn~ ·•il~<. r:--. 

it·.";" {;,_.·r Ill\'. k~-...:~ l't!r :h:p.1!ili.) B ;tJJd ( ·. <nllf \c-.h ln1 pl;;~_~n.:n;;y in \\OOn(·n. 

! i;;:a!i~oy :~'.;)](- :wd r~:m:dc .• ~:h:l·;;l: .. ;;~::.~d t;-; ttl[-,_-; ~l';ii··, :,i:w!::~:\:'1 1\ith !hldy n:;:~:\ 

ilHk:-.•. ·" h ... ;;'.\'c<·:l !;~it· :~n ;,~~'m' ;uHf h:in~: I\!H1'·1llnkct:-.. \'.-~':t· ·.·nt"o!h. d imo l.:~c 

, ... : wl::. l ;,; .::-:(; ·.d" ~~! .ql'.·h ni: , 1: ~~up::fruii j11iu·· ·,, .. t.., nul .::lv\'. <:d ft ,l\n .,., r>:k:, p• ;.~r 

;u tit~· lH··i d•h\' .:::d du1in~. ;:~c '-.\~.< •. 1\·. tn ::ddilion. t;·,,: Cl):hl_;:<;ptin!i oi :1\::dlhd 

-.~:.:~!h){ p•.,nJJill~·d dur'ii1~: iht; ;,:ud:. \~:h.:~·~:l\ 1'.;,;;~· ::·:~ilu·:;:d lP L1L<.: :ill.' :ol\!d) 

dt\;:.::~ .t>x;~~~ \vi:h >~ 1n,·;d. :'<n i.T>JH""~:~~;uni ;::;:tk._;:i~,~n--. ;\·cr:: p(;J;~~;\kd d•.:r>· .. ~~ 

l :1v ~Hal:- t·\-. <..:p: :n 1:c;1t .Hh l' 1 ~;c t·l·cnt·· ~tlllJ'~.•:I~ who w.:r;.' of\ t'll:'a.'•. ·~" · .! ~!~ 

\n'.l::: t'nt ·.•,i:h dnT.·· t...:hl'.\il <::<. ('Yl'.~ .. \-1 \1\.thtJ;;:~·_..,, ('YP.1,.\l inh;h~h"!r:-.._ ~-~ 

1 'l p·:.\.i indv.: ... ·1:-; :.\\'r;; c:-.•:!::dc·d l:~;;·,·? tlh· ,..;wi.'t. \\'t>111~::1 in th~: :-.tthh- ;>,:td tn h.._· 

td o•.I!H.::·:~~d-b:,m:·~~~ p;,n~·nH.tl 111 und ... ·: ~·:li~ :cnl l1P(liH1l'n'!tl!-:.t1 ,'i\lil:,t;,_·\:p:i~HI 

tiH:··u.!..'.hu:.:t ~.h·. ·.:ud;- ,md t:n:i! d: l\;1:-.\. \ ::~nn:h :h ... ;cAl<.:r. 

Jn :-.tt:dv :1nn !. ·,:lt~\:;:Jo"~\l!".lit<\n;:\·i: .:1; !.i:l:Jl .. l\1:) ·~~~. \"1.",1" d•.l:.~:d :\vi-:~:~~;-;:::; f1}! 

>b;·· i,l'\t::·.~din; ;~g: <:\'t'i)\n:.:. th'~< n>< d,;y !-tJ. w;:_h Ldu,·,·.i.IA'k ;!: :·f;i.l ;;;~~ 

\1n,:.._· (i;t;;y ,11.\tkd fi Pm d,,>:- i :-1 lr · 2>) tPdi\l.J I, ... Lty:- l it' I~: pz:l i1 ·d 2. \h:.:-. I 5 ~~) 
\".) h ·-.ltld~ ,H::~ ,1 .. I· :·!•.ie,l.!!l,<hlk ,1~ ~'tJll m2. \\".,l'-. •.l•.l~i;d u~~l.'t.' 1h:·:~ :"<.ll" .:d tJ,.,_v~ \\;~h 

:-.-I• t~Jin.r' i1 1 i;on,·•·ir .. ; LL~.l[;-pu 1 ••-:.~ (\\'kT d::!i~· ;,,_:._t.. d ;'ron~ d.1\':-. ·;: ltl ;~n (p1,_·ri:HJ 

L d.1.\ ; h· ~< (~· .. fi1:d L tb\ -, ~q :.:o;. L~ :..:udy ilrm 1 ~h· .. p:!.t!";ll.l·-·nh:nuic• .. "·~.rc 

.\.\:-1::--.-,,·d 1\)f -.. ~quin:l.\'iJ.Ji:nn;:\ir ii~Tl L~ ll on (Li~~ l-1 :md 2S. ::!Hi in <lin<·, tlw 
ph::r';;..t::~~ldn ... ;.i,;-. w..:h. ;,·.:-..•:'>·.cd r~.r ·k·tpc>~ttd/O;c P''C! _;.1 ;! on ti:t:<"."· !) .tlHI J)_ 

~!t:dy d:~:;;~' ~.~:· .. !l' ·•~hni;li·~:c·n.:d 3t) ~·::::'! ;;::~·r the ~t •• :; u( .1 :--.::1;;d;nd lii!_~:·:-L:L 

~ :1!o: !r.· hl• .. 1~d;L..,: h '; ·~.',(I :1!. ti >) k~:.!l; ~~n dd~··" l- 1 .lJH! 1< lf :n n1 i •.>r d;r\;.. 

~) .tud ::11 :,\1 <>r., -~- PLt:-m:: :-.~:~~p:c:- i<•r J!!UiT!l:J•,'\lXi:~cl:o.: .~-..:-.c:,c-,:"!c'.·l\l:-. h~:~' 

~·~·!k;,·:l.'d jil,·dJ;_.,, ,;;;,_! •• : H -: t. -~. _"{_ l, ·\, f< :-.., i\l. !":, !-1, ;u;d ~; h pn:-,hh~·.:· \;·:, 

t::1;iJ:1\ir dt;:-.t::... <~:;!:, '~I ~li·: :::ornin<~. [n :-.:ud>" :t~:;; i, p! .. b:ll.t :<H11pk::- \'\'lC 

:::1,t!•:i.\.'d i: 1r ..;:qt:i;1:n :;· ;\:1d 1 ;:,_,;p-. i1. .' >id in :- ;_;d:·: ,IP1'! ·, p;;J·.~1~-~ :-.:m1pk:-.. ·x:·r~ 

:~-·!.t!ylnl f·>r :.;dc(t···~-1/l:ic. Ll !~u~h :~:ltlk ,n·!·:::. ;Jddilin:);t\ pr~·~hN.' L'1:n<:t t\\l"t~ii\1!'1 

n;, :1~\\l\'C::;.·n:., \h"i(' t'i<~tl.: :J!! i/i;: Lt.'-1 .? it> 4 d.::·, or p:,·rl\·.d.'\ j ;iiHl .·-~ \'.l d:l~"tll\h"iH 

~L1hi1: r•:i,\l'n1·•'~'\J!z::wli,: ..,_·('1Hli1>~"··~. !n :-.1t:dy o\1'!1~:-.! -Hid \ ,;lil'ing h1th phan:1;; 

\ ;•kin,:: (~· .~ . ..,>.\'..,..,;:; .. ::;: p;-r,t •tb, :-.obj~·,·::... \\·~· n: (.'t.•:1l:~·wd ~\J 1 ;;1: '-t::·.i~· ,·t:ni<;r. ";:1:"c:y 

p.ti ;m: ... :.,. 1 :· 1 n::lud~_ .J n1 ... ~.::•:.:! hi:.:( ·i ~:. phy~-J:: .. d c\;t:~1i::at :o:~ .... ::-.L;,:-!·.1-.ird :,;lJ : . .-~y J;~;-.. 
: lLI;' of:; :t:.'.\ ..,:, In\.' n:;., ( ;·!·.: !1!.;! t \I~ 'i:'-Y. h :oud 1.'i lt' :~: i··lf:, ;wd HI~ !'t.1 ;y:-~" J. '-;i!. \! :,i r.;~:-. 
;~:·Hl :-.... ·1~.1! t::t·~·ltth',ll\hl:!.:,tn·,., ;~· ... ·tl~>..kti .. ~ pk:-.po.',:ili;·d ::·,,.,.._. p,1int~ ~hn•ll:!hOii! 

tlw ~r!.d .• ~~ '.'.-·,·!!<):-.\:ritE· ,m,:l:··.c:- kr ~li\1.~:-. nf ,-.\-.;_~;.,c, ;\;.:;.l!wll·.r..,,fi;l tc:·h. ;md 
tH::·,.,· pr;_·y.n,t:·,~~·~- \('\);., (::; kmd':c<: ~HI}_,). ,\ m;.·dic.!i :'tllinw-\:;l t:\.nnin.ninn 'S:1:, 

~.-~~ndu\·:~ d :·:, ~-~ ·, J ~.hn:-e ;:fkl !h~· !-··.··1 ·J~!:,t' ~d· :-l•.•·.l\ dru~·-. :\~: ~-lih_F:t'l.·· >.\;:H: 

O:lt··s~:f\'cd !nr ,!tl\cr:v .. •:.\v:\;.- d~~rinf,'. il'k· ~:mit\. •,:tld!· p;.,·:iPtl. 

!~inatHiy~i-.:. l·u:- 1!1~; ~k~r:r;n\;;;ll:r11\ \~r :,:Hlt<in.>\'ir .tnt! ,;:\~!1;1\·lf ph.H il!:H\l\:1-

n•::i~··., b:~··~ld ;..l;;-;p'n, d ::~i .,~· .. ! ... •:<>11::;.:\cd h~ (l•.l ipih:r<11 •: .. n;;us CJP\t:tu· t:l 

\('nipl.:!l;,'!l::c in:(• lt;h·" ~nnui~:inr. J;:hit<m hq),lf\n 1!1~· ..-n:i~·tlin~u:;,n!, 1H1d fur 

l!w p1:Jnn::c,)~.'i<H:l:l.-~ ,,r b::~~~·(~n;<'lt~J·:. blt1:Hl :-.. nnpk·:-. of:·{"~ mi 'Xu .... :~<llcch',l 

intt• }.D 1 .. \.;_·nn:ainin~ lilh·"~- !):;1-..;na \\;:-.. ~.cp.H:t!l'd h~ : . .'l .. ~·dtifuF .. :;~:nn fpr in nlin 

·,\:~·rc an,.\\":rcd :,:\· Pl..::\ ln:n.-~.n;,.,..,dl--l· .. ;fiy ~k\'·. :,ip•·:••,ill :--.J.n·in: .. , t.f•:•i:i!.t'riy 

l':!ill::U j)\{ .. !{,(',l',<l~·:· c~Jiillj) H.V. ,\,.,:-.en .. I iil' \c:hc!Ll;',d•-,) \h::l~~ ;I ;·,:::d.ih'd 

hi~~:~·pl·~:-.'·l!l< !:q•,;id .._·llf,li1\;i1.n:p.op:<y·i;!odt1:; nt.o~ .... :-.p::~:l!onti:!iY :~~<'l:il~d \\.i\h 

t'.\\1 li!k,H :.·n~;.:·~, tHr;,iinn r;Ht~:-; ...... I he ln1\ ;'.t!!f··l;!lio;; t:;;::.~( IX<t'· l.U:l :d 10~1 :\~':Jnl 

f~if !;ni:t ,tn:::; 1t ··· ~::-.ia::, ,:lit;t:o:~ ,,f :~:HI 1 .•. ! l'l' p1.::-i!i:~. {'l;,: ;;i~~h ,·J:ihr;!tin:l r:1ng:: 

T/\l·)Lf~. L Sunnn;;r~· of dt'!Hn.~-:r:1phil· ~~h~lr<td..:·rist:L~ ul· rh;,' 
\l.lHl)' popuiatiPn~ 

!vk:ut a~!l~ in yr 
(r;IH(;!t:) 

i\1,:~1.11 h.H.!~ Vd iH k,, 
il-k.:ll 

:;:·:~h ;·nnt\:!rit.lt:.o:l ;h:-:.ay r;m~~c,l !'r:lH! .1.5 1t) (~)·/ .. fnt .',:hjHin.;vit .u1d f;un: .! ! :,) 
l;.!'.- !'t•r t!l•.l!t."!\·ir. !hi.' ac•.:t:t.tc:,· r,::l~!• . .J i:Pm '·JK'J tt• ill! ; .md f1n::1 tJ:i.ll ~o 

ltl"~ ..... i'·; hll ···.H;ltin.lvi; :1iHJ !'ihl:::n:r. n::-.p .. :<:il\>.·\y. l'u!;d k;,'1\)\'t>JI<t/~1\;,· p!.1-'fll:l 

<Pn:.·.._,;·~lr:n.ion:-- \'.d\. ,\11;,:~·/.c·.i hy 1\/\lPhdrn~." Dn•~·<i1i,,;·~d (i:1~h1 I 1\: (',_, L.C1 

\,di,hH:d hi:;h·jiH''.'.!JJ(· ii .. \ui~l o.<\H~Ill.l\t1:::'.Llj)hy*·lltHI~>..:-.CI.:n~·c m~·tihhl v..:ir;; :1 •:.ti-
1t~raiion r:mj:.c rr~·· :·, :rs.o ~o L.~nn t• 1~·m!, u:-.i•1.;;. ;lliiJIHlh of :tiU 1 ~,: ~,f p:a;-,<··•·L The 

prc.._'i;.\;;!(1 LUl~'.t·d f:, 'Hl ! 2 (il h.fV, , ,lnd thi.' ;H.,T ld('_\ r,tnpcd ! n.·~1'! (_)'!. ~ !il i 0! 1! 1
; 

P!t:tnll;wokilH lit' ':\ alu:1tinn. P!:.tr~n.!C~ ,~;;;;;: Ji:: p:::·;:!:~\;:l'l :-. \\"cr..·. 1::\tin\:;r, d t::-.

i:·\~~ :~1 :1\·!·.L 1r•.l ··""~~·l·."tl:nf';il 1 !·:·, •.. J1\.ll :-:w~1h"l(b (S•. ~r:·,v.n· •. : \Vin\:n!'di~·~ l't:,k:...:.:n:1aL 

'>'1-:n,\, '11 5 .. ':; P:t<Jf.,i!li\\ ( ·urp .. :\ !t ntnl.1in \'in\·, ( ·.\) .n1d ,:;.:;u.l~ ... :w~ph1:~ l i:;a::. 
T:tr; f .. l:;.:.win~ p:~,irmal'•)::: !I_' tic p;n;:m::~::rs W::r-: di!t.;...'l;y tlht.::in;:d rr\lm lhc o!; 
:-.t:f\'cd e·.·~·:L·c:J~r.Jh·:~·\cr:-.t::--:imc thi.!, IiK n~a\:!·!':•.:!·:·! pL!:,:t:.~ C•.l!h :..'D1t ,!tiq:·~ 

zt'., .... j. Hw :im.:: :\1 (.,, .. tl'\)\•.J' ;u~d ;lw dnl~~. •:o!K'..;i:r.t:ion :It 1~: h ::fkf 

:tdmini~rr.d itm (< ·:., j !~)r .'>.•O:i\;;;!tl."lriri!nn,,\ ir •A ~i1 ~··1 h ::! ::.·r t:dn·linb:.ral iP:1 (( · 1l 

fo1 h:lo' .. ( ·:·:,vole. Th:: ,n v.~ t::ldcJ :h.._· dJ u~. pl.!:-olHtl \'Olh:·.::·:: t:11 io<H i:~w t:~~n·: · (~·:Hi! 

:i;:~.; /t"H! t:nt:J l:·. h (/dl{'rt; ,l :'cH ~::q\::l1.t'<'ii;Ji:IJ:;;I\ir !)f l.:r:r:; ~-~ :·1 :,1\UC1_. 1) l~H 

kt:Hh:• '(fdlnle w;1:- ~\'d•.·eL11cd !··y app!y:::g the· I in~_·o~r u ;:pt·i·>~d;;! : t:!t..'. ·r !1:.· :~:: 111ll1;li 

~-\lrr:.in,Hi\•11 \"l:di-1\t'c ~~ ~ ~J \\·,ls \''>Iim:t!n! 1':·· k:?:f.:,. 1, \\ hl.'n: l:,., i:-. rhc !;:rndn;d 
·. ;imw.:;:iPn i _,;_._ co:>l-l!il r),.:t;:l ~!\i;i•. d by lini.\1!." n:~n.·:-~i~Hl •A i.hc !-.~\! i> lt~r i1<~F'!",t) 

hly, !LI!'::-.ln: ~:.:cd u .. ·~ .. ·cnt:atitH1 dm~: f!"l~'d·, hit\) a ~:'.x-.:i:~illll1 t:xc;u:-.io;~ •.1!' <'111· 

ln:tt•o11:di.::~'. ~·r;;;q'tHf.lfiP!l r!ntc pPin; ,Hhl :luln~: \1.\th .~n ;!d_iu:...t,·.J !~.::-,:dt::li·. 

{( 'L~.:I·) ,.,..~..., t::-.~i<n;d~·d hy t':Jkt:~.tti~~g UH: do.,,c·i\t i( ',_, l: ro: :--:nt~:i:u\.·i: ;;nd 

Ji:,in;,;:ir :,;;d ,l,ht' ·\IjC., ::for %L'll•':t~:);Vnh:. 

Stathtitat antlly•:b. l:l h·.·jth :;u.;dy .l: 111:-.. prc·d(}::.::.· ;.;~:n~,xnh:~rint~:; m;..·;t:·ll!'<:"d ~-;!·1 

:!w i;t...,i .: h' .J dd~:... ,,: ~h·:~'''" i .md :~ ;n'rc· M::;:;;:Mi'f(:d pvr , .... wdy :tP1< :wJ ··.l\!dy 

d,:.~'" l ·~•.1! nJ,•I:oki:~ctir p<lrdnH:(t r:-. \\ ::r•: ~'-''~\HU! ir.cd pn :-:.i.;.Jy :11m ;\nd 1 r::.:;me :n 

rt~r :-uhjt·C!· \\h:.) ,_·p;nj)h:~~~d Uh· ~r~JL 1-n:· the ;~;:,:-,(;~"<':~Cnl ul the dn!t_~·dn.J~ 

;,t:.~'L1~·1:,,.,_ tlw ·~lt.:dy \ .Hi.tl~k:-. \\~·;c :\1. iC,_, 1 ~ ,,;H,l ( :•· !'. :~w :-,;HF:i:;a· ... ir/li~,~n:t>'il 

;md :\t ;<_ 't· :, :md { ::: , .. fPI k;;t;•::P:1;,,:{;k. ~(·~<..; r,:l ;. '.-;.·\r;::~:-i'•.•m~c,l ,·;;h:;.:-. ~ ~i :h~; ... :,· 
p.lL!!!:•:\n~ \\'.'1'' ~:-..ul. ;n;d nw ~·\p;,).~t~!l' r.~b!:... \\'U"C d~·:.~·l::;:ncd ill :lil\1 I tin· 
·· .. h]Uin,;>:iJ ;;o;d ri:Pn;:\ir fn; d.ly :·~to ;;l;;y I~ .1nd i~1 ;H;;; ! f;,1r h:\·.J,'di):t/u]c fn1 

day }il !C• day/,_ Tt1c t~:..·on!c!:!c ::~c,~~-!~ t~i th-.· in.:.h·idtL!: <.'XP\~·.ur· .. r."d;\,.,., t•\~·.C!hl't 

\\iln dw \:vrr;.··:pt•::d:!"l:~ \\\;,1-,iduJilf)f"f {'h. \\t't\.' \':;lc!d.tlnl. \.l~ !Hrm,ti ;,y;:i:it-

···l·if•lf~• h:polhc·.i:-. k~l~:1~ '\;,., pl·li·,o·~ .. :d. ;md I' \·;tiut··, \'.-~lt: inlnpr ... ~ .• ,tl i:1 ,t'•i 

t>:f··;t •! :1 tnt;· ;~:;1: :;\!.: r. Tlk ::.~~H i:-.t ic1! .Hl,l ly-,1~· \\ ;::· (;·: rtn: ~~:::·d l!:-.l n~~ >< lft\\·a r;.: :"!- .. \S 
\X~(:·)/\~; ln:-.tit:::L·, i>H .. i ':\1). \C) 

Dernagraphics. /\ 1of.aJ of <t:~ h..:~r.dihy suhj:..:~:h w~~r~:. cnrolkd 
in tl11: ptTs,~nl :;tudy. A total ni· 2() suhj,;.:t:; \27 mak> and :' 
fcm;:k') were randomlv assit'.n<:d to :·;tud\ :nm l ;1sscssing 
the l.'lfc-ct nf kdcl('Oll<IZ'. >k on the plaoma c:uncx'n!ratklll:i uf 
:...;H)Uina\·ir/t i t~>l1:l\'ir. ;ntd 13 :-.ubjcc1:-. ( :di n:;:!cs) \Vcr.:~ 1 r.uH.Io:nly 
il:~;;ign~:d t•,l study ;:nn 2 a'~s~::.:.sing the cil'cct of :~aquiuuvir.: 
r}luni:vi 1 ~1nd I he pld~;tna .. ;nnccot.ral1on:-. of h~..:tucon;l;uk, L;Kh 
of tilt.' .-r~ suhjvci~ 1\'.~:civcd :1t lc;l:\f unc do:~i: of' qudy dr11g(~)~ 
and .r2 subjc:cts (20 in arm i. i2 in ann 2) compkkd the srudy 
~h pL:.nncd. ·rh~: d,:nhlgraphi~.· ch~tfi.h.'l;.'ri:st i'-·s of 1 he siudy pop 
ulati(ll' ;trL' ~l;<,wn in 'Ld>lc i. 
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S:tqt:iu:l\'ir 
i<.:i(ll\:t\'!!' 

!\.:. [OCOrlit?n!._~ 

il 

lp;,; l,i.';<Jj 

o .'.cJ 11 ;o\ 
(l.tJ7 (! t) 
n. ~) '·;r.J 

O:YJ (l-1.) 
u,::,,; (,:n, 

Et';llu;liinn Hf predose (:nnren!rMions. Scri;d pn:do-.;c: rn;:;\

-.;arun;:nh uf tlH: i;:,:-;f: .?, !o 4 dav:; of ,;;":h tn:;;tnl\:nt pcriud i.ll'l' 

~.ulrllH;lri?L'd p..:-r :-.tudy ~Jrrn ;lnd trc~tnncnt d:1y in T:!1)!cs 2 ~1nd 
.). !n :1rn1 l., 1 h1.\ t.biiy '::tquln:.!vir and riton:J•.rir prcdo~;c 
cunccntr~nion~; \\'CH.:; of ;-~irniLtr rn~tgnitudc \\·ithin c;tch rne~i

sur~.:d pcrl~>tL \\"it!! l)ftJitO:.!nccd bui conipar<tbk iotcrindividu:d 
\'1~riabi!i{lc:-; L·xprc:-;~cd ~t;; 1 ht.;. t:"(C'</ ill both periods cr ~thl ... : 2). 

! n ;!d(l it it H1. i he d:tily s:1qu in;:.\!i r :1nd riion~t\'ir plTthl:.:l~ \.'{ Htccn

tr:nJ{H::.; \\';._'fC \)( ~i1niLlr dinH:nsi()us in the ab~cnct: or prc~~'HCI..' 

o! k~..·roconii?uk~ Cl)i~tl!ninis1:;Jtiun. Likcwis\~, in !'d'ill :~:the dtli1v 
kz:i(h:t)J':<l/~ik' pt't:du;--.t; c\)!ll.'i.'IHntliun~ \\'i.'rt..· ~.;t~ibk wid1i11 \:~~.ch 

nH.?;JM!rl;d pcriud btlt \'v\~:\: t'i'-h•ld hi:):-:l in 1hc pH::-.t:Ot.'t· uf 
~::tquin~:,·ir;rilon;,!Ylr \,>,)Hdr:Jini<.;trt\iion t'IHnparcd tl) k~.-t~)\'0 

n;:Julc I n.:::dtncnt ;·dn!h: ( Tttl)lc _-.;). /\bn, in :-;tudy ~tnn :: [h.:! iod 

.2. ih~~ d::dy ~;tlttuitLlViJ' ;.:nd ritt>luvir pr\:-d~.}:.;,; \:.'OJh:~:ntr;Jtinih 

Vrt:!'L' !h)t dl:-;sirnil~tr fnHn tho::,c ~;ccn for :-:;iquina\'ir/rltonavil 

thnll:gho1:t ,t;:d\' :!rnt !. 
,<\;,;,c·;,sm.:nt nf drug-dru!!, ini!'!'~<etions, The ph:trrn::cn!-:inc:tic 

in1vra~:.l idn w::~ l'V:dtull~d in tih: .?.0 ,-;ui~+.•cr:; In ;inn l :.tnd fh~~ j :: 

'lthjcct:' in arm 1. who c:umpkkd tlk c:ntirc 'l•!dy. Figure i 

,JH>\V;. the: j :~ !; pia;;ma ln,:-tr;;n .. ;form .. :d concc:ntr;;tintH'c:r:;uo; 

liflK j'>l't\l;i<:-.; or ;-;:l(.jUi!l:tViririttlll:l\'ir in the <th'.'ll\.'1.' (dm· 1·1) tl!' 

p:"t:~cncc of kctncon;5zolc ·-2U(ldtnini~·.tn:tinu (d;~.v 2X} in ~.tud)' 

arn' l. <tnd ·~: :.;hn\'·.::~ lh~.' r\_~~.;pz;~:tiv~~ 24 h prnt:il\.':~ of kclo· 
nnulxnk' in the ~d)_..;l.~ncc :\) or prc:;t.~ncc of 
rii.<HL1\·ir ,;,1;\dmini,c.tr:ttion (dav 20) in :;tudy .:rm .:2. Summnric:; 
of rh.:..~ phanH:K·okinL·tic tJL!rnnK'tcr:; for saqu!na\'irirjtonavlr 
(·.;tudy ~:nn i) \\·iih or v-JilhtHH h,:tdcon<iZdlc ~>.)<.Hlrnini:~trat:on 

arc pr'-':-:\.'llh.:d in Tahk 4. ~;:1d t!Ju:--.:..· for kL'tocon21Xulc vvith (t!' 

v.-ithoui ~.:.tquin;tvir/ritnn;\vir \:t )~Hhnin Jqn:tll)U arc 1 ~rcsl:nt cd in 

Tctbk :'. 
[n ~Judv :1nn i. (!iifcn.:nccs in the pbsin~: conccntLillnn· 

\'t.'r:~us .. tinH: prt.lill,:s fdr s~tquini1\'ir and rlh)n:n·tr durlug cn~id· 
rHirti:;! t;.Jtiun \\·ith nt without k .. ~tnn.!lhtzolc \VCJ\~ ~rrJ;dl and not 

S::quin:.:vir 
;:.:, ;tl )ll;t\'i!' 

0.071! l.~(i'l 
tC:U) 

Ll i-'2i 
n.-ix \.·;()} 

L 1 (S7} 
0.-H) ( ~~} 

o.;.:_-;{62; L.)l/2) 
1L-L:(71J) tJ .. .:.t i)"/i 

,,, 
! .. ·; {;.)·4) \}.fJ#;' {t){.!) ()j;:; \ L~O) iJ! (100) L.\ (h(i) 

I!..'~S \ ;.:) n .. ~ ,: \ ~-~q) () ;n nq1 o .. :o l .!S) ().:;,'; ()tl) 
\L I)_~ ( ·>-}) ! Jl ( .~(;) !J) {·q) Ll (-'·h) 

clini<::ll[y n;";trlindul. lvkau value~: for all ph;!i'rn::cnkinclic pa
nunctc::rs of saquinavir ~·Hld riton~t\'ir \\·en: si1nilar in tht· ah
:;cncc or prc;,c:ncc: of kctocun;,7olc cn.,drninisH:Jti<•n, :H1d the 
ink•rindividu;d \';Jriuhiii~y (::s cxprcsxcd ~ts fhl' ,_~-/.CV) \V~lS :;irH-

ilaf fur hu~h coJnp(HliHJ~ and in btHh nf rhl' trc;tt;ncnt period~~. 

Tl: ... ·. r'-·nnh_·tric tllt'~tn t·a!io vstiniilt~.'s fl}f the ;'\lH~u ;:- ~:nd c·(l\.'•s 
of ~,aquinavi r ;ntd riton~n-ir \Vcrc cto;-;c tn I~ :HJ<J di f~1ttr ZJot,~; 

Ch 1V1.'H~ within !it,~ ran~c o!' iJ.K!i tn I .:'h (T:1hk •1), H:;;;,:d on 
tllc:;c r•.'o,;ults. it c<:n be concluded that th·.: c!dditi,Hl ,,f kUocoiw.
zolc ;tl :.: do~.c of 200 tlig onn: ;JaiJ_v to I itc :tpJHU\-l.'d i.hcrapcufic 

n:~inh:n of saqtlint!vlr/ritnn~:sir n t ! :UOO/ 100 rnf.! !'.vice t.htii:/ fnr 
1 .; day~; did no1· h~l\'l' :.~ ciinicdty rckVHIH cffc'...:t on the· ph:1r 
P1;:icnkilh.'tic ~.~xposurts of ~~H.juin~ivir t)r ritunnvir. 

Jn ~audy ;:t :n ~~~ the pla~;tna conccntriltion -\\~!':ins ·t:!nL· pn)
!ilc, 'llnw,:d a c>.>n:;itkr:;hk inn('a:-;c in J.:,:t,Kon<:Z<lk C\jl<httrc' 

dt1rin;.;: cn~tLhninistr~ltiun \hith saquin~t\·ir/ritonttvir·. The tcnnl
n(tl t.•lirnin:Jt!on of kctn(.:on<iZnh; \\':.lS prnlnngcd ~th.t~r [,.t d{ty~; nf 

cuadnlini:.tration v..-·ith saquin::-:\·irft'itonavir~ as indic~nc·d hy the 
!Llth·r ckt.:! inc io ! h~? !ng .. f r;n1s!nrtnl·d \:t }th;\~n\ r;;,t ion \'C t·:.;us 
time: profile:. The ;t\Jsmpti<)!l o1 kdocnnaznk 1v:ts minimally 
p!'o!tli1!:~L~d during :.;.HjuinH\'ir/ritnn;!\'ir (nad!nin1 . ..:.tra1ion. as\:>...· 
pl"t:s,;,:d 1J1· a l -h zkl.;y in tb.<.' m,~di;m 1~.,,,..,. from 25 h .in period 
1 to.\~~ li ln pt:rind ? .. "fhc rn..:dian/ 1 : \V~!;; ;d:-.o prolon.~~cd front 
~t~~ h in [1\.:fitHi J to 10.7 h in p~:riod 21 ~Hld the s~:onh;tt·k l"ih~an 

Vi(;. l. tv1c::n p!a.'-,m:\ nHh·~.·nt:;itieon .. timc p~>.1hlc:. df ·,rhptiuavir 
{"qu:lrt·:~) <-l!H.f rir.n!'!:!vir {l'ir~~k:.:\) :·1r't1:-r l..; days ~d-'-;lquinavir:ritnn~t\'[( nt 

giH-:n f.\:.·i~.·c d<td)' (npen ~·) mhnb, .:.iutt.::d li nc) and :lft~.~r l·~ 

~ir or' ..;;H~Hin:ivir/ri!nnav\i· \\'lth f-:t:r~.'t:un:1h}k ,;d 
lnt!. Olh'V d:1iiv ftilh::d :,y1nhols, solid iith:). Thl; ::.t:n;daH::l <'lc\'i~niun:;, 

ii!'t: sb~'\\'!1 a:-. crrnr hat::. 
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Fll ;, ~,.h':u: p!;::--.m~·: ... -.~nu .. :nlr;:tinn-tin; ... · pronlt"' or kctucoH:~:~nk 
a(ic: h (!;:>'~ ._;f k•. 1ocult:t7nk af 200m~: yi\'t'!l dnn.: d;d}y {C•jh~n :-)::mbuL-;, 
dnttl·d l1l'li..'; ;t!H.l <"i(ii:r ].~ d:i~/:-:. of 1...'i J:t:.hni;ti:-..tr:Hlt·lll of ki~r.;,Ynna7t'<k· with 

;·i•~:~';: n;'~,:;! ::;,',',',\~:~ ~.'! ;:,t 
1 

\:: ~~:~~;~.~~~;,~'~1 "',~~~~~'';,:':':';, ,; t;:::;~: •Y'''I>uls, >.ul i d 

C'L .... T \ ;dll<.' W:IS dc<.'I'<:Ol\cd l '•V l\iOI c i lt:;n :'-IJI~(. WJt h saquina,,.) ti 
riton~:vir ... ·u;tdrnin1::.tr;.,tJnn, frilnl X.22 h) 3.07 liters/h. Incrcas\:~~ 
in the tncnn ( .:-: ·\·;llw.;:-:. !nt kct'orunazotc nf·-·.[O.{old \\''~n~ seen 
in pcrit)d 2 rt:l<Hiv;;,; to pc~riud ~. The intcrsuhjcct vnriabilities 
t:.h by tht~ r_:.;.(;\1) \\·crl' (lliltp:n:.dJk· in periods l ;tnd 
2 r~)j' k\~f:;.)(()f1~1ZOic. The g·en;n~:tri~; nh:Hn n:f.it) .... ~stlnlatl;~ fur 
,;\L('~.! .-.1 nnd c·,~·,··: nf kctut:fHW?,,fc Wl'r~.) ~.uh~i~lfltil!lly larger 
til;;n i (l;.tl'lc :i). ,\fh:r ! :! d.:y:; n;' n;:ldministraii< n1 ()f saquin;:· 
'i./il'(ritnnnvir, thL' rnc;u1 kl'fOC<>H~l/.'{)j(' ,\L:C, 1 .:-t i.i!1d Cp~: 1 ,. \Vl:i\.: 

in~.Tt~;J:-..cd : 1y :?.6~·: and l .. 45 ·fuid~ J\~:)pcd tv .. :- I;· .. \:n1npa r~:d tu t !h~ 

:Hinti11 i:-:u::tinn of k.:: t< lct>tiilZillc :Iinne·. 

,S;l{';~ly resH!I s, Tlh' SIIHI~,- 1:1t:dic·<l; ions w,::'<: <.'t'lh'rai I\' '.Veil 

tnkn.lfcd by hc:dthy :·,lJhJccb. U11~'1\' \\'<.·rc J 0 cnrl~· di~continu · 

:tti{HlS froo1 th": stud_v: CJ iu ~:!ud~.' ;1:·1n I ;:tnd ! in stud~, ;tuu :~. 

T!K' rt·: .. tson" for study \\)thdr;tw:ds \\'C:'C ;:idv~.:r;;c Z:'-'cnt'' in ~ix 

,ubjc .. ;t.'. in ::1n1 l, l'k,:;:lt·d ~;afl';y i:d:nt·::tn;\' p:;r;mh:tcr~; (high 
trigl~·(·cridcs ;,tnd lov-.'··dcn:?ity hpnprntcin chnlc:-;lcro!. rcspcc
ti\\~ly) in (\\'O ;:ulij\.'~._:t;; 111 ::lrtn t~ ;ind t~tllvi' rc~lsons in !he 
i'l'iH<tinlng, on:..: ~.;.ubJ:...'t:l in arn1 t tutd th~~ nn~: suhju:.t it! ann .2. 
in stud~· nnn l~ the· ~~dvcr~;c c\'LT:r~ rcpo1ting r~ltl.:-s '.\'L'!\~ ~irniL1r 

in p~?rind i I !o j,·!) :Jnd pt\riod ~: ( d;iys iS to ~~f~)~ \\·lth h~~ 

Pcri:1d l 
( · lilu:l<l'c'i:·l 

l\·n~;d , 
lit>.m:\'>'d 

'L\HL!: S. Surnnt~try nf pl!:ntY!IlCtlkit'H .. iic p.~J:tlil\:t.ct';~ t~~!' 

tp.g.:'ml) 
'(';;-,'1 

{p:: · h,:rnl} 

k ... 'l(lcona!qh: in ~!udy ;um:: {I; \2J 

Ci\1 :."·, C\'( 

Fcriud ! 

.\~1; {2::-:;,0) 
~~.: .. ~ (.·~r~..:} 

:':.)'J t2C!.i J 
f~:::.:: { .~2. i} 

t,.!:'(U.>t.:i'!J 
2,!)k ( 2.·.~(}. 2:·i.'l) 

~-(1.-.~(i'O,i') t.U:Ot-17.;~} N.'\ 
.:.~! .~.U·S.O) .~5 { 2.t) ··LH} Nr\ 
.. ; .. 1\l.l··-'?.0) lfi.'liH.-i-··!H.)) N:\ 
0.22 (.><>.+I .'\.07 (."i2.! l N.'\ 

<tnd jSi>( nf' subject:;, l't~:;pt;t:li,,...~~ly. (i{iSirninh~:-;tinai di~~urckrs 

\\'ere the rHo~t frequently ddvc·r:-~t.\ c·vc1n~ !'L'porrcd by -'i l :u1.::..l 
:~ )t:r, nf suhjl~(ts in perit1ds I and ~~~ rc:~pcc1i"~:c1~', lollo\V~:d hy 
event:~ related tt) inti..~ction~ and infestation~~ and ncrvuu;:..: S)'S

tcm disot\kc; reported by I ·r;;, of Silbjcct;; ,;:iCh durin;,: sa· 
quina\'lr!riti.HJC~Vir lr<.'aim<:nl. in p\:rind l. in study J.ll'm 2, the 
report in~: r:tk Cor ad'<'n"-· cv;:nt,; w:.ts !nwcr dttring pet iod l 
((by:-; 1 to h) with 2_'1.(( of ~ubjt:Ct~ Cdrnparcd to that of ~)2(.:;, of 
:-.ubjt>.:i:-. in period :~ (da~'~; 7 tu 20). ;\g;lin: g;tstrointc~tin;d 

dison.kr"' \\:crt: the nio>t pnH1iincnt ad\'l'i""-l' \~\'cuts rcpurtl'd by 
)4'> nf ~uhjcct>, <.htring tripk c:umhinntic,n thcni]J\' in pcrind 2. 

Th<.' m:l_lorilv of il;c adv<:rsc t'\'Cilis wvn: mild tn llhll.lcr::tc in 
intcH~;ity. ,\l! advcr~L' C\'cnts \'.:eft.: rc~ulvcd \Vithout sequelae. 

Th~.~ J::i'l'<tlvr t~>:pu:-..ttrt; t<.) k~?tt}ClH1<tZ•.)lc \\'hen giv\~n in conthin;.t· 
tion \vid: ;;~lquinavir/rihH1JVir \V;:~S rH"H ;t~::-;tH .. 'Lttcd \Vith un:lc

cl'pt:lhk ~;afc-ry or lokr:.th:!its in tht: pr,:scnl srud\'. 

lHSCUSS!ON 

fl~ order to ~t~::-.c~:-. the i,rnp:tci uf drug·dru~~ intL"r;.tC!ion 11t the 
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pr ... :s'-:nl ~.111dy. Both wc:-c r:lndornizcd tL• s1ud\· ati'H l \Htd cnrn· 
pktt~d ~dl siud~.' procedures. Kru1\ving thn! for "-aquinr:vir :--;!;t· 

ti'~!.i(;;dl>~ :-.;~qif'icnH grt'H!•:r c:.:pn0tl1'1.':~ hH\1L' hccn t)b:--:,;rvc•d in 

wn:ncn than in nii..:n (sfudy !3P1 TL)<J \\·ith ~-; nl:.:k·s <tnd 7 
fcrn~lics !Rt)C:lh,' d:lt,J \JH hkj), tlh: ('Xposur~::~ of the t\Vt) \V\)\11Cll 
l.n (.",LCl! ::- .r/. ;lnd ·r~.·l· p~~ 11/rnl in pcritHi t 
and 2t.l>; :1nd (rh.l} p.g hhnl in pt:rind ~) i11 the pr~::.;'.:nt study in 
b·.Hh p<:t iud:-, \\·~·rc ~;lntibtr to tho:·:t: ;;c<..'n in the rcnt:::ining tS 

n~-.:n wit !lin ,10 tn sv:; v;;riallili!\· (T:1hl,: (), and tlu:rdor,; the 
<.:llnclt;si,;ns ;n:;dc ftll' the wh<~k popuh1tinn in this ':tudy ::1m 
!lEt)' :1bo ;1pply to ic'mak p:1tknh. ( )n the <)thcr hand. the 
c1Ycct pf saquin;.lvir and ri;ttn~tvir on £111: c\i'!o:-;urL· of kctocn·· 
ntunlc (.:Jnll :?) \\"(::~on!:· studied iu tnl·n. Howc\'cr .. hH:king d:1t: 
of fcm:.llc ''llbiccl'·: in rhis ;.tudy ;mn. :1nd con,;idc:rin;: :1bo the 

in k;,;fot'tln:·i/t1ic 1.'\)JI)SUn: during c~1nc(Hnit~1nt :~rEtUiil~'vir/ 

r·i!tm:!\l!' ,·1( :1 U/11(\;Jii!l mg lv .. :cc:·d:lih' ln::.lllltCl\! would h; of 

difb:rcnt niagnltud~: in WtH1h.'l1. 

In thi, ,;tuch· in hc:dth\· mlunt~·n,, tile :tdditiilo of kdnet:• 
n:!z~)h: ~d. ;t do:-:~~· ,_)f 2tlll n12 ~H1c1: thli!y to tht: L:pprt)\·{;d lhcra
pciillt: dn,iHg n.:ninh:fl nf ~;.:quin;lVifh·\~<>P~lvir ~il t.uun.'!fHJ n1g 
l\vin: th:l~· l~,n ~: \\·t·t~k..., did !HH ha\·\: Lt diniGlHy r\.'k\·Jn! c11t> • .:1 

{Hi rhc ph:tfi'IU1..Ukinctic t..'\J)l.)SUi'L'~, .:Jf :,;:quina\'i:' ;uh.J ritnn;n,ir. 
Ft)i. bn:it cuntpuiJHtl,. ilh: 9{r .. > ( 'h ... urnn.HJdin~\. th;._· gconJi:tric 

rnc;:,P r:.diu ~:-.t!n!ah_'\ fnr the /\{..'('0 L~ nnd (·,"···~ \\\.TC n·Irbin or 

un!y l r:; cxcc~_·ding ifH~ 11ppcr l!n~i:· of thv Tl'.)·cllcL·I boundary 
(!) .'~ti to ! .2:'i) as dcJin,:d in the LS F,w,d .;nd Drug :\dmini>
fia!:nn gultk!in,· fur the industry for i11 vivo dru.~~ intt:r:h . .:tinn 
'n.;;.liv~ ( i). 

{)~· cornpari:;nu. :1f1cr f1 day~; uf pr~~trcatnh:n! with k~~tn~·o·· 

naz~_)j~; at :~tJO n1~ onct' daiiy, the :H.lditinn of saquin:Jvir/ritnn~tvlr 
:1t i~OUOi!OO nl~'. i\'-'icc d:1ily for=~ \\-~'t.:ks ith.::\~;bL'd the iv:Xp<J:-..urc 

of l-:ct<'t:<l!::Jiti!t: :'H~ VA(, to :'Yl)·ftlitllor ;\{.;(~, :: ;.J.nd by 
! .IS ( i .. -;:;to ; .'i1J)·fo!d f"r C,,",. The median climinntion h;tlf .. 
li!.i.' for k· . .'h)CCH1azntc \t.::t:~. ~d:~o rnon: f.h::n doiJhit'd~ frnrn .t_:~ h 

:tftcr tl\::tttncnt \Vith k2to~.:nn~tzolc ~!hH':C to t 0. 'i h nf~t:r z:.t:;ctd
nlin\..,trid.ion wlt.h ~~iquinilVir/rilonavh. Th:_; n:du•.> .. ·d t·lt:~in.tncl' 

of kctt:.cona7nlc resulted in prl:Ck,~:c t:t!nccntration': uf k(:tO~'O·· 
n;;z,.>k that \\Crc~ lP·Inld hi.\~h(;r in ;ill :-:ubjc:rt~, :;ftcr co:ldmin· 
isrr:ltinn \\'ith ...;aquin~:vir/ritnnnvir t"ornpnrcd tP v~duc). sc· ... 'n Hf, 
k't () d::,·:-. of i1\~atnh~1!! \Vith kc;ocnn;!lnlc ;don~.:. 

-r·hc 2··W~.'<.'k tn.:~:tn1cnt phn:-;r:s of s;_:quinavirii'itonavir and th\.' 
.. :onl.:ornitant l:riplc··drug 1Tcdflncnt \\·i!h }.:c!ucon;JJole \:..·;~..:; cnn· 

...;idcn'd :;utt1c:1;,_:nt Jn urd:.:r to achit~\'C ~table pb:.tnn~:.cokinctic 
cnnditior:~; to~· nil three Ol~~dic;!tions involved. Thi~ tJL't.iHl1cnt 

dU;':ltioD. nithn\J.!:~h !ong1.'1. th;.to n_·quircd b;t"l'd on rl·h: htdftlv~::~ 
of Jito!J.:v!r :tnd :<tqu!n;!Vil~ \\':ts ~~icck·d b:_:;-;L·d on tile Lid liLJt 

ri!n!la\'ir not nniv inhihlts th~~ rnvi:.thnli;.;nt nf ( ·yp.),.\•t hui t!lsn 
incrca:;c:-; (he (.'ilt.yrnc (1ctivi t~' uf ( ·y P.)/\-1 ( lnhibirlon-;J~suci· 
;Jh.'d iodtH.:t!nn). }):.h.~ in thi.., .:Htfninduciion. pi;:-...nJ:l ~;~:n~:~:tlt\<.l

tJ;,-,n_·..: ~)r ;-.aquin~:vir/ritnn~l.Vir gcncr;dly h:;:H.:h stf. .. '(tdy sl:Jtc ") 

m:d;s ;;ftcr the st:.m llf r;!,)!l:lvir ;!dntini . .;;r:llion (:'). 
:)tiidi•:" h;.tvc alrc~id;: bc~.~n P'-'rfnrn1cd itl\'c~tJgating th~.· drug·· 

dnrp. :li!L:r;:~.'t){}li ht.'!\Yl.'Cn kcitlL'{H1~!Zt}lc :1nd .'-';JquiiJ;~,·ir. (}: 
r\tqi1(\\·lr, ot· :.:iH.[Uin::tvir/ril.\)navlr usin~ S;.'\'i..'ra! t.h::-;ing rcginh:n~. 
Ju thL:sc ~tndk·~. llh~ ~~!quJnavir :lrH.i riton~n·it dose; u~;t~d wctL· 

d!ifcrt~n! tnnn dw :1ppro\-\.1 d dt)~\:ng tt:~~inh:n for s:1qninavir; 
riton:l'.il· of I.OOO.'iPO n;g t\\·:c'L· cb1dy. Coadministr:uion uf kc
t<H:,ln:;;ok :11 \ilO lil.\~ uncc· d::ilv wirh s:1quinavir r1l i .::oo til~: 

three time:·: dailv incrc"''-'d the ;\t,.:c uf s::quin:1\·ir by 11i!l' 

htH s?tquin;·t\'ir did not ciL!i1~).c the /\C( · nf kt~tocor::uolc (:-,cc 

the pn >duel :nhlrnliltinn for l nvir;i'l(' capsules :md t:;hlt:ts 
!l !n!hn:m·L! RtKh·.:. lnc:.iJ. CnatiministJ:\Iion tlf ritonw,•ir ;~t 

:iU{l mg twin· daily will! ketuc\Jl\:1/Ulc a! ::ou tn.l~ once d:n'ly 
rt'-':.dtcd in;: J .. t.fnlt! incrcast; Jn t.hl} kctl)COn~ti:t)lt.: ;\t;c· nnd an 
IW.: :ncr,:•.r,c· in rilnn;;vir .•\LC (s<:c- the· prlllltid in!oml:.rtiun 

for the ~~ofvir ltlO-m,~ cq~q;lc i•\hhutt L;hor:il<lrivsJ). C:nad
ntini:;!r;ltion nf ;;(ltplitU\'ii'/r!iOJHI'I.:]r <lf ·+00/:)(}0 fll~~ tv,,)t..:C daily 
\Vilh kctoUH1azok· :1t .?.Ot) or ·HiO ln:~~ Dlt\:~~ daily >'il~ld\~d in'" 
cJt:a~:c> in the s;ltiu>n::vir AL(' hy :rl'ir and the ritm1:\vi1· ,\c:c 
lw :"l':'r (4). The rc;;ult:; nt· the pr,;scnt >tudy arc' cicN·sl to those 
obtained with the rii<llld\·ir and kctnc:un:17tllc CtHllhin:ltiun, a!· 
though the in<.:rt.:asc in kctonHHt/oh: cxpo:;un: \V(!S :-.orncwh;.U 
Jcs:: fm the !\t:C in the present c;tudy (2.G>-fuld \'C:'c:us .\A 
fold) ;Htd ('nl::x in prt~S\~ni s!udy' \'Cf"~;us S:;~L in tiK· ptod· 
uct infornl~:tidn for lh1: ~iorvir JOO-n1g t::q:~uk· [.-'\bhoa Labo .. 
t:ilnric:;j). Tile· m::!~:bulism :111d elimination oi h:!UCOll:J1<'k 

vir, whlTC~J:; tb1.' lntiucru.\~ tif b~loL·una:..:ok~ <til inhihilor for 

both C'\'PJ;\·1 ~·:nd P-g1}''t:tJprutci1i, nn the snquirmvir/rihH1~l\'ir 
t:nrnhin::lit)n ;~ Si1'1all~ ~~~; shn\\,fl ~he dinic~tll.v icr..:h.·\·;un in

(.Tt~il'-C"> in ph:~tna c>:pnstt!TS of the~c t\Vo cornpounds. ln i!lc 

pJC.--:cnr studv, rhc CYP.l.<\1 inhibitory clfc:t.:t of kcHKun;:7<lic on 
\i.H .. plituvir., ~ts seen in ihc ~tlh)\'\..' ~~itquinavir !.:crnconar.ok inh~Ll\> 
liun ~ludic':, is. f(>J the· mnsf pcu'i, supcrimpd,;,:d by the: CYP.'lAI 
inhi:!~lory ctt"cct uf ritonavir on .-.:;lquln;lvir, ·nh: incn~;:s\.' in lht: 
~;.tqu.in;n·ir ,.\t;(' h)::~;~;,:, :tnd H1L' rltonavir /\LC: by ~:'VX \\'hen 
von1hittL:d \viH; ~l~1ocon~r~~o!c. :.1:.; ob:-,\.·n·~~d iu ::n ~..·arli~.~r :-;;,tdy (-·l} 

PldY h,;~n; bl:cn due to the i1igbcr kct~;cnn;.P:nk dnst: (-HlO rng) 

and/or difrek'H\ ~\uquin::t\1 1r/ritnna'oit dn~t:~ (:H)O/'·H.\0 n·,g) u:-.('d 
conlp.:lrt~d bJ d1n~'l.' in the pn:~cnt :-:tudy. ;\fun CYP.\,\ inhil.1itory 
l:fi"ct;t of !...t~tncouH~~uk n1;1y uot ha\'l.~ L(\:tt rc(:ch~:d \Vi!l1 t.h~ k~..~to· 

~:-. )tLll:ulc :;tandard dose ~ )f 200 ntg i.hdly in tlh; prv~cnt .study. 
1 Iowcvcr) ba,cd on the c:\i~.ting dnta., and ft q· safety r~~:snns, a 
kct<h:on;J;nlc nH.dtipk··do,.,t_' n.:~girnt~n of <~HO 1ng d::ii.v \v;:_;.; not 
considered a<.:c..:ptah!c foe thi~ stud\· in hc1ltily volunteers dw_' to 
lb; !J,:p;;li,: tO\ICily liahilil\' nf kdn<:<Hl:llnk f,:c:<: !);ug lni(>nna· 

t Jon ( )nlinc [ http:/!\>/\\·\V.drug:.;J .. \)!!l/!nnlx.'kctu.:onJ70ic .h1rni!) and 
u~. (! rcsuh of the rn:rxitnuin :?tlO-rng <hdv b::tovon:u-:olc dtl~.(' rcc· 
ornrncndatl•,Jn:-~ in t).Hnblnat~nn \Vith r!ttn1avir (pnJdtKt infunn~t~ 
lion f(,r the :-c;mvir IOO·m~~ '.::ql~Uk JAhho!t Labrmiluricsj). Will! 
a clflU·mg r.h:ilv d<.l'lc tlf h·tnnm;v:ok in tk prc·:<::ni study, furt!Kr 
incn;;~-;,:;; of k::torun:twk plr;srna UlllCt.'Hlt:ltiow; \'.-tHlid li:i'cl' 

ix,~:n n1ust likely. 
rhc s~-:fet:\· rc:-;ult:; ~ts rc:o.)rdl:'d by ~H..ivcr~c events and laho· 

1 ;J.tnr_v "•.tfl'!Y flii:•.t~un.~nh~ni:-:. \V(.'rv t.'t)fl:i~t..:nt \\·ith tho~~~~ indi, 
Ctled in the rcspcclivc product intnrnration for these three· 
d1·ug·) (:~l~c :d'o fl;c· prnducl' infnnnat~on for lhi: \:orvir iOO-:ng 
ca~")su!c 1/\hhott L;lhnr~:turic:~l~ for lnvic-t:·:t: cajbUics dnd t~\b~ 

h:1' 1 I ln!l':n:ln L.t F.ot:!~<:. ln,;.J. :11;d for !111; 'l1mr:il ::nu n1,,: 
l;tbld !J;ms..-:c:n·Cii::.g. Ltd.j). Tht'rt.' W<:r<: no '.'ti:tl·si)2n tl1' ECCi 
:d>nonn:ditit.·, oi dini,;:ll r,:Jcl·;nKc r-vun<kd during this study. 

e...·nndusion~, ·1 iK' pru;1:nt two ann dn:g·drug int<:r:v:tiun 
:o:.tudy invoh·in.~: 1-:ctocon::I/Ok: al :200 Ing/thty and ri1on::t\'ir· 

bon':'h:d :~:tquin:_tvir ( toon :ng uf ~aquitLI\'il' ~n1d tOO nig l)f 

ri1on:;vi1 1wicc d;.rily) indicalc:d nut the(;""''· nnd ;\i.)C" i~ nf 
{;oth ~:tquin:.Jvir l:nd rilonavir ;lrt~ not 'Uh:~L:nti;dl)' ;litt·red h~: 

the additi<ll\ or kcttKt>lL>Z()IC tor tile d,tn\tion nf 2 weeks, but 
th:~t, nn thz· <llhvr h>ril<.l. the C.,,, .. :md ;\t;c, :'.1 of k,.'to<:on:.tzolc 
an ... ' incn.:;:JS\..'d hy .-J,j anJ J hH',:; .. rc;o-,p~ctivcly. afh.~r the ~:1ddition 



739

ni ~.:tqtJirt(l.\':L!'il{Jn~tvir ft.tr 2 v,.;~_:cks. The t:}.:rcatcr cxposutc h"l 
l-:t:i(i.;:onil1olc \VbL~n g[\··.:n in cnrnhlnaiion t.vith snquina,·ir/ 
ritonr1vir· \\'~1':'\ !HH w.;snci~:tt.;d \Vith un;Jcz:cpL!h!c safety "'r tllh.'r· 

ahilit1·. !t ;, cnndud::d tlut n•.l dmc iic.ljnstmcni ln1 •.:i!hn 
,;,,quiliiil'ir ur ritnnavir i~ rcquin:d 1vhcn ,;nadminist,:rcd \vith 

·· ::nn tng < 1!' kctun}n;uuk .:Hie~~ daily ;lnd, h~t::cd on th.:: hvp;:

tn!n\icity li~thillty of k:..:t<.h.:ntt:J?olc. high dt):.;t_'\; uf l<.cfot:•.ln:r.-:ok 
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Context: Cushing's syndrome (CS) is a disorder associated with significant morbidity and mortality 

due to prolonged exposure to high cortisol concentrations. 

Objective: Our objective was to evaluate the safety and efficacy of mifepristone, a glucocorticoid 

receptor antagonist, in endogenous CS. 

Design and Setting: We conducted a 24-wk multicenter, open-label trial after failed multimodality 

therapy at 14 U.S. academic medical centers and three private research centers. 

Participants: Participants included 50 adults with endogenous CS associated with type 2 diabetes 

mellitus/impaired glucose tolerance (C-DM) or a diagnosis of hypertension alone (C-HT). 

Intervention: Mifepristone was administered at doses of 300-1200 mg daily. 

Main Outcome Measures: We evaluated change in area under the curve for glucose on 2-h oral 

glucose test for C-DM and change in diastolic blood pressure from baseline to wk 24 for C-HT. 

Results: In the C-DM cohort, an area under the curve for glucose (AUC91ucosel response was seen in 60% 

of patients (P < 0.0001 ). Mean + so glycated hemoglobin (HbA 1 c) decreased from 7.43 :+: 1.52% to 

6.29 + 0.99% (P < 0.001); fasting plasma glucose decreased from 149.0 + 75.7 mg/dl (8.3 :+: 4.1 mmol/ 

liter) to 104.7 :+: 37.5 mg/dl (5.8 + 2.1 mrnol/liter, P < 0.03).1n C-HT cohort, a diastolic blood pressure 

response was seen in 38% ofpatients(P < 0.05). Mean weight change was ······5.7 :+: 7.4% (P< 0.001) with 

waist circumference decrease of 6.78 + 5.8 em (P < 0.001) in women and - 8.44 :+: 5.9 em (P < 0.001) 

in men. Overall, 87% (P < 0.0001) had significant improvement in clinical status. Insulin resistance, 

depression, cognition, and quality of life also improved. Common adverse events were fatigue, nausea, 

headache, low potassium, arthralgia, vomiting, edema, and endometrial thickening in women. 

Conclusions: Mifepristone produced significant clinical and metabolic improvement in patients 

with CS with an acceptable risk-benefit profile during 6 months of treatment. (J Clin Endocrino/ 

Metab 97: 2039-2049, 2012) 

ISSN Print 0071-9/2X ISSN Online 194~i·7197 

Prinlcd in U.SA. 

Abbreviations: Al~, Advt'rsc• (;'Vent; AI, adrt•na! insufficit~ncy; AU C. glucose, area undt'r tlw 

curve for 9luco~c'; BDI, Bl~(k Depre':>sion Inventory; CD, Cushing's disease; C-DM, patiN1ts 
with CS arrd T2Div1/IGT; C-HT. pAtients with CS and a diagnosb of HTN; C I, confidence' 

interval; CS, Cu':>ll!ng's syndrome; DBP, diastolic blood prc•ssurc; DHB, data rcvil'W board; 

ET, l~dily terrnindtion; FPG, fastin9 plasma glucose; HtJA 1c, !]lyG!Wd lwrnoylobin; HDl-C, 
hiqh-'llensity lipoprotein cholcstNol; HOMA·IR, horm:ostatic rnodcl assessment of irr;.ulin 

rcsi~tame; HTN, hypl'rten~ion; IGT, impaired glu(osc tolerdrKe; rn!TT, modified intC'nt-to

trcat; fvlHI, rnaonetic rC'SlHlanCl' inl<.'I~Jing; oGlT, oral gluco':>t' toleran(c test; l2DM, type 2 

diahC'tt'<i nwllitus. 

Copyright© 2012 by nrc' Endocrine' Society 

doi: 10.1210/jc.7011-l350 Hr'ceived Derwnber 12,2011. Arcl'plr'd March 8, ?012.. 

First Publislwd Online lvliliTh 30. 2012 

J (lin Endocrinol Me tab, June 2012, 97(6) 2039-2049 jcem. endojournals .org 2039 

ORIGiNAL ARTICLE
 

ISSN Print ()071»9‘/2>< ISSN Online 1945~7
Printed in USA.

Copyright © 2012 by The Endocrine Society
doi: 10.1210/jc.701 18350 Received Decen
First Publisl‘ied Online March 30, 2012

Endocrine Care

Mifepristone, a Glucocorticoid Receptor Antagonist,

Produces Clinical and Metabolic Benefits in Patients

with Cushing's Syndrome

Maria Fleseriu, Beverly M. K. Billet, James W. Findling, Mark E. Molitch,

David E. Schteingart, and Coleman Gross, on behalf of the SEISMIC Study
Investigators

Oregon Health & Science University (MP), Portland, Oregon 97239; Massachusetts General Hospital
(B.M.K.B.), Boston, Massachusetts 021 14; Medical College of Wisconsin (J.W.F.), Milwaukee, Wisconsin

53226; Northwestern University Feinberg Medical School (M.E.M.), Chicago, Illinois 60611; University of
Michigan (DES), Ann Arbor, Michigan 48109; and Corcept Therapeutics (CG), Menlo Park, California 94025

Context: Cushing's syndrome (CS) is a disorder associated with significant morbidity and mortality

due to prolonged exposure to high cortisol concentrations.

Objective: Our objective was to evaluate the safety and efficacy of mitepristone, a glucocorticoid

receptor antagonist, in endogenous CS.

Design and Setting: We conducted a 24—wk multicenter, open—label trial after failed multimodaiity
therapy at 14 US. academic medical centers and three private research centers.

Participants: Participants included 50 adults with endogenous CS associated with type 2 diabetes

mellitus/impaired glucose tolerance (C-DM) or a diagnosis of hypertension alone (C~HT).

Intervention: Mifepristone was administered at doses of 3004200 mg daily.

Main Outcome Measures: We evaluated change in area under the curve for glucose on 2—h oral
glucose test for C—DM and change in diastolic blood pressure from baseline to wk 24 for CvHT.

Results: In the C-DM cohort, an area under the curve for glucose (AUCQMOSQ) response was seen in 60%
of patients (P <7. 0.0001). Mean 7" so glycated hemoglobin (HbA1c) decreased from 7.43 t 1.52% to

6.29 "r: 0.99% (P < 0.001); fasting plasma glucose decreased from 149.0 7’? 75.7 mg/dl (8.3 + 4.1 mmol/
liter) to 104.7 + 37.5 mg/dl (5.8 .+. 2.1 mmoI/Iiter, P <: 0.03). In C-HT cohort, a diastolic blood pressure

reSponse was seen in 38% of patients(P < 0.05). Mean weight change was ------ 5.7 .+ 7.4% (P 1 0.001 ) with
waist circumference decrease of --6.78 f 5.8 cm (P <10.001) in women and “8.44 .+. 5.9 cm (P 1' 0.001)

in men. Overall, 87% (P < 0.0001) had significant improvement in clinical status. Insulin resistance,

depression, cognition, and quality of life also improved. Common adverse events were fatigue, nausea,
headache, low potassium, arthraigia, vomiting, edema, and endometrial thickening in women.

Conclusions: Mifepristone produced significant clinical and metabolic improvement in patients
with CS with an acceptable risk-benefit profile during 6 months of treatment. (J Clin Endocrinol
Metab 97: 2039—2049, 2012)

197 Abbreviations: All, Adverse event; Al, adrenal insufficiency; AUCQMOSQ, area under the
curve for glucose; BDI, Beck Depression inventory; CD, Cushing's disease; COM, patients
with CS and TZDM/IGT; (1111‘, patients with CS and a diagnosis of HTN; CI, confidence

1001 12, 2011. Accepted March 8. 2012.. interval; CS, Cusliing’s syndrome; DBP, diastolic blood pressure; DRB, data review board;
ET, early termination; FPG, fasting plasma glucose; HDA1c, glycated hemoglobin; HDI ~C,
high-density lipoprotein cholesterol; HOMA-ll‘t, I'iorneostatic model assessment of insulin
resistame; HTN, hypertension; IG’I‘, impaired glucose tolerance; mlT'I‘, modified intent—to—
treat; MRI, magnetic resonance imaging; oGiT, oral glucose tolerance test; 120M, type 2
diabetes mellitus.
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2040 Fleseriu eta!. Mifepristone and Cushing's Syndrome 

Cushing's syndrome (CS), is a serious endocrine disor
der that may he caused by a pituitary !Cushing's 

disease (CD) I or non pituitary (ectopic) ACTH-sccreting 
tumor or by an adrenal neoplasm. If inadequately treated, 
CS is associated with a 3.8- to 5.0-fold higher mortality 
than the general population (1-3). Regardless of cause, 
surgery is usually the treatment of choice; however, 
complete removal of the neoplasm may not he possible 
(4, S). Adjunctive radiotherapy for CD may take years 
to control excess cortisol (6). Laparoscopic bilateral 
adrenalectomy represents another treatment option. 
No medical treatments were approved by the U.S. Food 
and Drug Administration for CS when the study was 

conducted, but off-label usc of several medications is 
common, including dopamine agonists, somatostatin 
analogs, and the adrenal steroidogenesis inhibitors (kc
roconazole, metyrapone, mitotanc, and etomidate) (4, 
7). Kctoconazolc and mitotanc arc effective in many 
patients, but in CD, doses may need progressive in
creases due to escape from cortisol blockade. 'fhe tol
erability of these drugs, especially at higher doses, limits 

their usc in some patients (8, 9). 
Mifcprisronc ( 11/3-1 P-( dimcthylamino )phcnylj-17/3-

hydroxy-17 -( 1-propynyl)cstra-4,9-dicn-3-onc) is a pro
gesterone receptor antagonist that has glucocorticoid re
ceptor antagonist activity at higher concentrations, with 
more than three rimes the binding affinity for the gluco
corticoid receptor than dexamethasone ( ·1 0, 11 ). It does 
not bind to the mineralocorticoid receptor (9). Case re
ports and small retrospective studies of mifcpristone treat
ment in CS document improvements in abnormal glucose 
metabolism, psychiatric symptoms, and the somatic 
changes associated with CS; hypokalemia was the most 
commonly reported side effect (9, J 2-25). Based on these 
preliminary findings, an open-label, prospective, multi
center, 6-month study of the safety and efficacy of mife-

[ Participants screene? (~~84) i 

J Clin Endocrine! Metab, June 2012, 97(6) 2039-2049 

pristonc was conducted in patients with endogenous CS 
refractory to other therapies. 

Patients and Methods 

Patients 
Adults with confirmed endogenous C:S who had associated 

type 2 diabetes mellitus (T2DM), impaired glucose tolerance 
(lGT), or a diagnosis of hypertension (HTN) were enrolled (Fig. 
1 ). Endogenous hypercortisolism was defined as elevated urinary 
free cortisol on at least two 24-h collections and elevated late
night salivary cortisol and/or lack of suppression with dexameth
asone. T2DM was defined as a fasting plasma glucose (FPG) of 
at least 126 mg/cll (2:7.0 mmollliter) on two measurements or a 
2-h plasma glucose of at least 200 mg/dl (2: !1.1 mmol/lirer) after 
a 75-g oral glucose tolerance test (oGTT), and !GT was defined 
as 2-h oGTT glucose value of 140-199 mg/dl (7.8-11.0 mmoll 
liter). HTN was defined as systolic blood pressure over 140 rnrn 
l'lg and/or diastolic blood pressure (DBP) over 90 mm Hg or 
pharmacologically treated IITN. 

At least two of the following signs or symptoms of Cushing's 
were also necessary for inclusion: Cushingoid appearance (moon 
facies, clorsoccrvical fat pad, and plethora), increased body 
weight or central obesity, proximal muscle weakness, low bone 
mineral density (T score < - J .0), psychiatric symptoms, and 
skin changes (hirsutism, violaceous striae, or acne). 

Patients were excluded for poorly controlled diabetes mellitus 
lglyGlted hemoglobin (HbA !c) 2': 1 J 'X, I, poorly controlled HTN 
(> 170/110 mm Hg), use of drugs to treat hypercortisolism within 
I month of baseline (mitomnc for adrenal carcinoma was allowed 
i fon sta hie dose 2': I month before entry), uncorrected hypokalemia, 
or uncontrolled hypothyroidism or hyperthyroidism; also excluded 
were women with a uterus who required anticoaguLmts or had 
hemorrhagic disorders, endometrial hyperplasia, carcinoma, or 
polyps. Increases or additions of antihyperglycemic medications 
during the study were not permitted for patients with T2DM/IGT. 
For patients with HTN, increases or additions of antihypertensive 
medications were not permitted with the exception of mineralo
corticoid receptor antagonists, which were allowed for treating h y
pokalemia, a known side effect of mifepristone (9). Changes in or 
initiation of antidepressant or lipid-lowering medications were not 
allowed. 

I . . . . . ... 

I Screen failures (n=34) 

The study was approved by the insti
tutional review board at each center and 
was registered with www .clinical trials. 
gov (NCT00569582). All patients pro
vided written informed consent. Enrollment (n=SO) 

i 

Completers (n=20) 
Withdrew (n=9) 

-Adverse event (n=2) 
Death (n=1) 

- Withdrawn consent (n=4) 
~Other (n=2) 

l 

Completers (n=14) 
Withdrew (n=7) 

-Adverse event (n=5) 
- Death (n=1) 
-Withdrawn consent (n=1) 
-Other (n=O) 

FIG. 1. Enrollment: ITT/safety population. 

Design 
This was a 24-wk, open-bbel, multicenter 

study of mifepristone administered as a single 
daily oral dose. Treatment began at 300 mg/d; 
if no significant clinical improvement was 
noted by the investigator, doses could be in
creased to 600 mg/d on d 14, 900 mg/d at wk 
6, and J200 mg/d at wk 10. Dose interruption 
and reduction were specified in the protocol 
for the following adverse events (AEs): adre
nal insufficiency (AI), severe hypohdemia, 
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Cushing’s syndrome (CS), is a serious endocrine disor—der that may be caused by a pituitary (Cushing’s

disease (CD)) or i'ionpituitary (ectopic) ACTH—secreting

tumor or by an adrenal neoplasm. If inadequately treated,

CS is associated with a 3.8- to 5.0—fold higher mortality

than the general population (1~3). Regardless of cause,

surgery is usually the treatment of choice; however,

complete removal of the neoplasm may not be possible

(4, 5). Adjunctive. radiotherapy for CD may take years

to control excess cortisol (6). Laparoscopic bilateral

adrenalectoiny represents another treatment option.

No medical treatments were approved by the [1.8. Food

and Drug Administration for CS when the study was

conducted, but off-label use of several medications is

common, including dopamin‘ agonists, somatostatin

analogs, and the adrenal steroidogenesis inhibitors (ke—

toconazole, metyrapone, mitotane, and etomidate) (4,

7). Ketoconazole and mitotane are effective in many

patients, but in CI), doses may need progressive in—

creases due to escape from cortisol blockade. The tol~

erability of these drugs, especially at higher doses, limits

their use in some patients (8, 9).

Mifepristone ('1113—)P~(dimethylamino)phenyll~173v

hydroxy-l7—(1~propynyl)estra—4,9~dicn-3none) is a pro~

gesterone receptor antagonist that has glucocorticoid re—

ceptor antagonist activity at higher concentrations, with

more than three times the binding, affinity for the gluco—

corticoid receptor than dexamethasone (10, 11). it does

not bind to the mineralocorticoid receptor (9). Case re“

ports and small retrospective studies of mifcpristone treat-

ment in CS document improvements in abnormal glucose

metabolism, psychiatric symptoms, and the somatic

changes associated with CS; hypokalemia was the most

commonly reported side effect (9, 12—25). Based on these

prelin‘iinary findings, an open—label, prospective, multiv

center, 6—month study of the safety and efficacy of mife-

 

l Participants screened (N=84)

f issioiiiéiiéi (rié'soi '

rimsa‘a‘y ‘isasaasn‘;
li .

 

l
  

C~HT(N=21)

Completers 01:14)
- Withdrew ((1:7)

C~DM (szs) l
Completers (n=20) i
~ Withdrew (nc9)

—~ Adverse event (n=2)
—— Death (n=1)
w Withdrawn consent (n=4
- Other (n=2)

 

 
~ Death (11:1)

 
~ Other (n=0)

FIG. 1. Enrollment: iTT/saf‘ety population.

 

firscreenfailures “(nit—'34),

.................. lemmas,

— Adverse event (n=5)

- Withdrawn consent (n=1)

J Clin Endocrinol Metab, June 2012, 97(6):2039—2049

pristone was conducted in patients with endogenous CS

refractory to other therapies.

Patients and Methods

Pafients

Adults with confirmed endogenous CS who had associated
type 2 diabetes mellitus (TQDM), impaired glucose tolerance
(IGT), or a diagnosis of hypertension (HTN) were enrolled (Fig.
'1). Endogenous hypercortisolism was defined as elevated urinary
free cortisol on at least two 24—h collections and elevated late-

night salivary cortisol and/or lack ofsuppression with dexameth'
asone. TZDM was defined as a fasting plasma glucose (FPG) of
at least 126 nag/(ll (Z71) inmol/liter) on two measurements or a
2—h plasma glucose ofat least 200 mg/dl (211.1 mmol/liter) after
a 75¢; oral glucose tolerance test (oGTT), and [GT was defined
as 2—11 oGTT glucose value of 140—199 mg/dl (7,8—11.0 minol/
liter). HTN was defined as systolic blood pressure over 140 mm
Hg and/or diastolic blood pressure (DBI’) over 90 mm Hg or
pharinacologically treated INITN.

At least two of the following signs or symptoms of Cushing’s
were also necessary for inclusion: Cushingoid appearance (moon
facies, dorsocervical fat pad, and plethora), increased body
weight or central obesity, proximal muscle weakness, low bone
mineral density (T score < —l.()), psychiatric symptoms, and
skin changes (hirsutism, violaceous striae, or acne).

Patients were excluded for poorly controlled diabetes mellitus
lglycated hemoglobin (HbAlc) E: 1 1%), poorly controlled HTN
( > 170/1 10 mm Hg), use of drugs to treat hypercortisolism within
1 month of baseline (mitotane for adrenal carcinoma was allowed

ifon stable dose 21 month before entry), uncorrected hypokalemia,
or uncontrolled hypothyroidism or hyperthyroidism; also excluded
were women with a uterus who required anticoagulants or had
hemorrhagic disorders, endometrial hyperplasia, carcinoma, or
polyps. Increases or additions of antihyperglycemic medications
during the study were not permitted for patients with 'l"21,)M/l('3T.
For patients with it’lTN, increases or additions of anti hypertensive
medications were not permitted with the exception of mineralo~
eorticoid receptor antagonists, which were allowed for treating hy—
pokalemia, a known side effect of mifepristone (9). Changes in or
initiation of antidepressant or lipid—lowering medications were not
allowed.

The study was approved by the insti—
tutional review board at each center and

was registered with www.clinicaltrials.
gov (NCT00569582). All patients pro—
vided written informed consent.

Design

This was a 24-wk, open~label, multicenter
study of mifepristone administered as a single
daily oral dose. Treatment began at 300 mg/d;
if no significant clinical improvement was
noted by the investigator, doses could be in—
creased to 600 mg/d on d 14, 900 mg/d at wl<
6, and 12th mg/d at wk 10. Dose interruption
and reduction were specified in the protocol
for the following adverse events (Alis): adre—
nal insufficiency (Al), severe hypokalemia,

 
Z
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and vaginal bleeding. ·rernporary glucoconicoid rescue for sus
peered AI was also allowed. 

Assessments 
The primary endpoint for patients with CS and T2DM/IGT 

(C-DM cohort) vvas the change in area under the curve for glucose 
(AUC:glucu,J on oGTT from baseline to wk 24. Response was de

fined as at least ;·1 25')!;, decrease in AUC:glucu'"' an amount consid
ered clinically meaningful improvement in glucose control (26). 

AUC:gluco'" was used because both patients with T2DM and pa
ticms with JG'f were enrolled, and HhAI c and FPG would not be 
uniformly applicable. In patients receiving medications for diabetes, 
administration occurred before the oGTT (other than short-acting 
insulin ;mel glucc1gon-like peptide-! analogs). The primary endpoint 
for patients with CS and a diagnosis ofl !TN (C-liT cohort) was the 
change in DBP from baseline to wk 24; response was defined as DBP 
decrease of clt least S mm Hg (mean of two sequential readings). 
Patients with both'] '2DM/ICTand HTN \Vcre included only in the 
C-DM cohort. 

Key secondary endpoints included clinical response graded by 
an independent data review hoard (DRB) at wk 6, 10, 16, and 24 
compared with baseline. The DRB consisted of three CS experts 
who evaluated the following assessments: glucose homeostasis, 
blood pressure, lipids, weight and body composition change, clin
ical appearance (acne, hirsutism, striae, and Cushingoid appear
ance) (27, 28) as rated by the investigators, strength, and neuro
psychological I Beck Depression Inventory (BDI)-II and Trail 
Making Test] (29-31) and quality of life !Short-Form 36 Health 
Survey version 2 (SF-.16)] (32) parameters. The DRB also reviewed 
standardized photogr;1phs of 34 consenting patients. Visit number 
after baseline and mifepristone dose were blinded. Each DRB mem
ber categorized patient overall status at follow-up visits as worse 
( --l ), unchanged (0), or having clinically significant improvement 
( + l) from baseline. If the reviewers' median score was + l, the 
patient w;1s considered to have clinical improvement. 

Blood, urine, and saliva samples were analyzed by a central 
laboratory (Quest Diagnostics, Collegeville, PA). AUC:,1"co'" and 
AUC,""din were clctcrrnined using the linear trapezoidal rule; 
homeostatic model assessment of insulin resistance (HOMA-JR) 
was calcul;ned (33). Urinary and salivary cortisol levels were 
assayed with liquid chromatography tandem mass spectrometry 
!normal ranges, respectively, arc 2-42.4 /)-g/24 h (5.5-117 
nmol/24 h) and ~0.09 /)-g/dl (2.5 nmol/liter)l; serum cortisol 
[normal range is 4-22 /)-g/dl ( 110-607 nrnol/24 h)J, and ACIH 
(normal range is 5-2 7 pg/ml (I .1-5. 9 pmol/liter) for females and 
7-50 pg/ml ( 1.5-11 pmol/liter) for males I were me;1sured with 
immunochemiluminomcrric assay. 

AEs were reviewed every visit, and patients were monitored 
with vital signs, physical exams, and blood tests; transvaginal 
ultrasounds were conducted at baseline, wk 24 [or early tcnni
nation (ET) I, and 6 wks after last dose. Pituitary magnetic res
onance imaging ( M RI) was performed at screening and at wk I 0 
and 24 (or ET) in patients with CD. Body composition was mea
sured using dual-energy x-ray absorptiometry at baseline and wk 
24 or ET using Hologic (Bedford, MA) or GE Lunar (Madison, 
\\(/])instruments; results were submitted to a central reading site 
for quality control and ;1nalysis. 

Statistics 
Patients who rook at least one dose of study medication corn

JWiscd the safety population (n ""'50). A modified intent-to-treat 

jcern .endojournals.org 2041 

(ml'TT) population (patients who received 2:30 d of stud)' med
ication) was used for analyses of efficacy (n = 46 ). 'The completer 
population included participants who completed through wk 24 
and were at least SO'X, compliant with study medication (n = 33). 

Because rhere was no placebo group in this study, a responder 
analysis was conducted. Responder rates were rested against an 

a fniori threshold of 20%, which was chosen based on very low 
spontaneous response rates in rb is JXltient population ( <5%) 
(34). The null hypothesis was to be rejected if the lower bound 
of the one-sided binomial 95% confidence interval (Cl) of re
sponder rates was over 20'X,. Because mifcpristone blocks rather 
than lowers cortisol, alternative quantitative endpoints (other 
than cortisol) were assigned at study entry based on inclusion in 
either C-DM or C-HT cohorts. Two abnormal oGTTs were re
quired for inclusion in the C-DM group; patients with a diagnosis 
of HTN and without T2DM/IGT were included in the (>liT 
group. For statistical analysis, response was defined as at least 
25% reduction in AUCgh"""' for C-DM patients or at least S rnm 
Hg reduction in DBP in C:-HT patients comparing baseline with 
wk 24/ET. For patients who did not complete the study or have 
an ET visit, the last ;IVailable data were used. AN OVA and t tests 
were used for analyses of other endpoints. Nonparamctric sta
tistical testing was employed for nonnormally distributed data. 
Change in oGTT curves overt he course of the study was modeled 
by a hi era rchicallinear mixed model thartook into consideration 
the correlation within subjects. SAS Sti1tistical software versions 
9.1.3 and 9.2 (Cary, NC) were used. Data are shown as mean::':: 
SD unless otherwise stated. 

Results 

Patients 
hom January 200H to January 2011,50 patients with CS 

were enrolled at 17 U.S. centers; 34 completed the study. 

Forty-three patients had a pituitary source of C:S (42 with 
unsuccessful pituitary surgery, 18 with pituitary radiation, 

and one without previous surgery), four had ectopic ACTH 
secretion, and three had adrenal cortical carcinoma. Baseline 

characteristics are detailed in Tables 1 and 2. The mean 

dose::±: SD atthcfinal study visit was 732 ::±: 366 mg/d. Twen
ty-two subjects received the maximum dose of 1200 mg/d. 
Dose interruptions occurred in 42 °/c, of pmienrs with median 
duration of 2 d (range l-.39 d). 'T'here were 1 H dose reduc

tions in 12 patients; reductions occurred most commonly in 

.300-mg decrements ( .317 ::±: 114 mg). 

Primary efficacy analyses 

Patients with T2DM/IGT 
In the C-DM miTT population, AUCglucosc decreased 

by at least 25% on oGTT in ·1 5 of 25 (60'Yr,) patients from 

baseline to wk 24/ET (9.5'};, C:I lower bound 42%, P < 
0.0001) with a median decrease of .36'X, [.30330.0 mg/ 
dl·120 min (1683.3 mmol/liter-120 min) to 20655.0 mg/ 
dl-120 min (1146.4 mmol/liter·l20 min)[ as well as com

parable reductions in plasma glucose levels (Fig. 2 and 
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TABLE 1. Demographics and body measurements at baseline (ITT/safety population) 

Characteristic C-DM (n = 29) C-HT (n = 21) Overall (n = 50) 

Sex [n (%)] 
Male 7 (24.1) 8 (38 1) 15 (30 0) 
Female 22 (75.9) 13 (61.9) 35 (70.0) 

Race [ n (%)] 
Black or African-American 6 (20.7) 2 (9.5) 8 (16 0) 
White 23 (79.3) 19 (90.5) 42 (84 0) 

Ethnicity [n (%)1 
Hispanic or Latino 2 (6 9) 2 (9.5) 4 (8.0) 
Not Hispanic or Latino 27 (93.1) 19 (905) 46 (92 0) 

Age (yr) 
Mean::':: so 44.4 ::':: 13.71 46.7 ::+:: 8.83 45.4 ::+:: 11.85 
Median 41.0 46.0 45.0 
Range 26-71 26-67 26-71 

Height (em) 
Mean :I: so 168 :+: 12.11 166 :+: 8.84 167 :1:: 10.81 
Median 168 163 166 
Range 143.5-190.5 154.0-185.4 143.5--190.5 

Weight (kg) 
Mean ='=so 105 (33 54) 91.4 (21 10) 99.5 (2955) 
Median 102 88.2 92.4 
Range 61.3-198.7 62.7-150.5 61.3-198.7 

BMI (kg/m 2
) 

Mean :': SD 37 4 (11 18) 33.4 (7.44) 35.7(990) 
Median 35.1 31.8 33.5 
Range 24.1-66.4 24.5-53.6 24.1-66.4 

Waist circumference, em 
Mean :+:.so 124(2173) 111 (15.77) 119 (2031) 
Median 120 104 115 
Range 97.9--178.4 88.5-153.5 88.5--178.4 

Etiology of CS 
CD [n (%)] 24 (82.8) 19 (90.5) 43 (86 0) 
Ectopic ACTH [n (%)] 3 (10.3) 1 (48) 4 (SO) 
Adrenal cancer [n (%)1 2 (6.9) 1 (4.8) 3 (6.0) 

The C-DM group included subjects with T2DM and/or IGT at screening and d 1 as determined by two or more abnormal oGTT. The C-HT group 
included subjects with a diagnosis of HTN at screening but without T2DM and/or IGT. 

Table 3). Similar reductions in AUCglucosc were observed 
in the C-DM l'l'T and completer populations. The most 
common doses among responders at wk 24/ET were 600 
mg (40'/i,) and 1200 mg (40%), followed by 300 mg 
( 13.3'/;,) and 900 mg ( 6. 7% ). ln exploratory analyses we 

found no relationship between the incremental change in 

dose from baseline and AUCglucose (see Supplemental Fig. 
I, published on The Endocrine Society's .Journals Online 
web site at http://jce111.endojournals.org). 

Patients with HTN 
In the C-HI' ml'TT cohort, eight of21) patients (38.1% 

achieved the primary endpoint of at least 5 111111 Hg decline 

TABLE 2. Biochemistry at baseline (ITT/safety population) 

Biochemistry 
ACTH (pg/ml) 
24 h UFC (f.l-g/24 h) 
Serum cortisol (p.g/dl) 
Late-night salivary cortisol (f.l-g/dl) 

CD 

63 (51) 
139 (137) 

21.2 (6 0) 
0.29 (0.29) 

in DBP (95% Cllower bouncl2l %, P < 0.05; Table 3). 

Four patients (two responders) received spironolactone 

during the study; one nonresponder was on spironolac

tone at entry and remained on astable dose throughout the 

study. 

Secondary endpoints 

Clinical improvement 
The overall clinical improvement response rate as assessed 

byrheDRBin the miTT population was 87'1,, (95% Cilower 

bound 76°/,,, P < 0.0001); response rates were similar in the 

C-DM and C-HT cohorts (Table 3). Thirty-three patients 

Ectopic ACTH Adrenal cancer Overall 

153 (140.3) 66 (66) 
2471 (3266) 812 (559) 366 (1049) 
42.6 (14.3) 37.4 (154) 23.9 (10.0) 
1.90 (2 26) 1.02 (0.58) 0.47 (0.83) 

To convert values of ACTH to picomoles per liter, multiply by 0.22; urinary free cortisol (UFC) to nanornoles per 24 h, multiply by 2.759; cortisol to 
nanornoles per liter, multiply by 27.~59. 
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in the CDM HT and completer populations. The most

common doses among responders at wk 24/ET were 600

mg (40%) and 1200 mg (4000), followed by 300 mg

(13.3%) and 900 mg (6.7%). in exploratory analyses we

found no relationship between the incremental change in

dose from baseline and ALiCWwse (see Supplemental Fig.
'l , published on The Endocrine Society’s Journals Online

web site at http://jce1n.endojournals.org).

Patients with HTN

In the C‘HT 1111"le cohort, eight of21 ) patients (38.1%

achieved the primary endpoint of at least 5 mm Hg decline

Four patients (two responders) received spironolactone

during the study; one nonresponder was on spironolao

tone at entry and remained on a stable dose throughout the

study.

Secondary endpoints

Clinical improvement

The overall clinical improvement response rate as assessed

by the DRE in the mITT population was 870 o (95 "/0 CI lower

bound 76%, P < 0.0001); response rates were similar in the

C~DM and CPU cohorts (Table 3). Thirty—three patients 

TABLE 2. Biochemistry at baseline (lTT/safety population) 

  
CD Ectopic ACTH Adrenal cancer Overall

Biochemistry
ACTH (pg/ml) 63 (51) 153 (140.3) 66 (66)
24h UFC (Mg/24h) 139 (137) 2471 (3266) 812 (559) 366 (1049)
Serum cortisol (Itg/dl) 21.2 (6.0) 42.6 (14.3) 37.4 (15.4) 23.9 (10.0)
Latevnight salivary cortisol (rig/d1) 0.29 (0.29) 1.90 (2.26) 1.02 (0.58) 0.47 (0.83)
  

To convert values of ACTH to picomoles per liter, multiply by 0.22; urinary free cortisol (UFC) to nanomoles per 24 h, multiply by 2.759; cortisol to
nanornoles per liter, multiply by 27.59.
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FIG. 2. Changes in glycemic parameters. A, Significant decreases in AUC 91"""''' were observed in the C-DM cohort from baseline to each 
subsequent visit mcluding wk 24/ET (P < 0.001 ). Data are shown as mean :1. SD. 8, Significant decreases were also seen in plasma and fasting 
plasma glucose (P 0.03), as measured by oGTT from baseline to wk 24. The oGTT response curves at each visit were statistically different 
compared with baseline. Mean data are shown. To convert glucose values to millimoles per liter, multiply by 0.0555. 

(72 'Yr,) had a median score of + 1 at wk 24 or ET. Eleven 

patients by wk 6 and another six patients by wk 10 had a 
median score of + 1 with responses maintained throughout 
the remainder of the study (Initial clinical improvement re
sponse by dose and visit arc shown in Supplemental Fig. 2). 
Three patients had a nonsustainecl improvement (median 
score of+ l decreased to 0 at wk 24 or E'T'). One patient ·was 
rated as being worse at the final visit (early termination at wk 
1 0) than at baseline. 

Other glucose-related endpoints 
FPG decreased from 149.0:!:: 74.7 mg/dl (8.3:!:: 4.1 

mmol/liter) at baseline to J 04.7:!:: 37.5 mg/cll (5.8:!:: 2.1 
mmol/liter) at wk 24 (P < 0.03). Antidiabetic medica
tions were reduced in seven of 15 patients. Of 12 pa
tients taking insulin, five reduced their daily dose by at 
least half. Eighteen of 25 C-DM patients (72%) had at 

least a 25% reduction from baseline in AUCglucosc or a 
reduction in antidiabetic medication (95% CI = 50.6-

TABLE 3. Summary of responder analyses (miTT population) 

Statistics (miTT population) 

C-DM (n = 25) 
Participants with or without a 25% 1·eduction 

from baseline in AUCqlucosc· at wk 24/ET 

C-HT(n == 21) 
Participants who had 2:5 mm Hg reduction 

from baseline in DBP at wk 24/ET 

C-HT and C-DM with HTN at sueening (n == 40) 
Participants who had 2:5 mm Hg reduction 

from baseline in DBP at wk 24/ET 
Participants who had a reduction in 

antihypertensive medications at wk 24/ET 
Participants who had either 2:5 mm Hg reduction 

from baseline in DBP or had a reduction in 
antihypertensive medications at wk 24/ET 

Median clinical improvement score of + 1 
at any reviewed visitb 

Combined cohorts (n = 46) 
C-DM (n == 25) 
C-HT (n ,, 21) 

"95% Cl = 36.1-68.5. 

Responder 
[n (%)] 

15 (60) 

8 (38 1) 

17 (42 5) 

11 (275) 

21 (52St 

40 (87.0) 
23 (92.0) 
17 (81 0) 

Nonresponder 
[n (%)] 

10 (40) 

13 (61.9) 

23 (57.5) 

29(72.5) 

19 (47 5) 

6 (13 O) 
2 (8 0) 
4 (19 0) 

Lower bound one-sided 
95% exact binomial Cl (%) 

41.7 

20.6 

75.9 
76.9 
61.6 

P value 

<:0.0001 

<:0.05 

<0 0001 

t.• For overall cl1nical improvement (median ORB score + 1) at any reviewed visit, the null hypothesis was to be rejected in favor of the alternative if 
the lower lim1t of the 95% exact one->icled binomial C:l for the responder rate was at least 30%. 
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plasma glucose (P 0.03), as measured by oGTT from baseline to wk 24. The oGTT response curves at each visit were statistically different
compared with baseline. Mean data are shown. To convert glucose values to millimoles per liter, multiply by 0.0555.
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median score of +1. with responses maintained throughout

the remainder of the study (initial clinical improvement re-

sponse by dose and visit are shown in Supplemental Fig. 2).

Three patients had a nonsustained improvement (median
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FPG decreased from 149.0 i 74.7 mg/dl (8.3 i 4.1

mmol/liter) at baseline to ‘1 04.7 i 37.5 mg/dl (5.8 t 2.1

mmol/liter) at wk 24 (P < 0.03). Antidiabetic medica—

tions were reduced in seven of 15 patients. Of 12 pa—

tients taking insulin, five reduced their daily dose by at
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TABLE 3. Summary of responder analyses (mlTT population) 

 

  
Responder Nonresponder Lower bound one—sided

Statistics (mITT population) [n (%)] [n (%)] 95% exact binomial Cl (%) P value
C~D (n 2 25)

Par ~cipants with or without a 25% reduction 15 (60) 10 (40) 41.7 «10.0001

from baseline in AUCQIUCOSO at wk 24/ET

C~HT ( 2 21)

Par 'cipants who had 25 mm Hg reduction 8 (38.1) 13 (61.9) 20.6 <:0.05
from baseline in DBP at wk 24/ET

C—HT and C—DM with HTN at screening (n = 40)
Par ‘cipants who had 25 mm Hg reduction 17 (42.5) 23 (57.5)

from baseline in DBP at wk 24/ET

Par ‘cipants who had a reduction in 11 (27.5) 29 (72.5)
antihypertensive medications at wk 24/ET

Par ‘cipants who had either 25 mm Hg reduction 21 (52.5)3 19 (47.5)
from baseline in DBP or had a reduction in

antihypertensive medications at wk 24/ET

Median clinical improvement score of +1
at any reviewed visit"

Combined cohorts (n — 46) 40 (87.0) 6 (13.0) 75.9 <0.0001
C-D (n 2 25) 23 (92.0) 2 (8.0) 76.9
C~HT(n : 21) 17(810) 4(190) 61.6 

" 95% Cl : 36.1—68.5.

"’ For overall clinical improvement (median DRB score +1) at any reviewed visit, the null hypothesis was to be rejected in favor of the alternative if
the lower limit of the 95% exact one~sided binomial Cl for the responder rate was at least 30%.
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87.9°1<, ). The mean baseline HbAlc of 7.43 :± 1.52% in 
the C-DM group deCI·eased to 6.29 :± 0.99'% at wk 
24/ET. (P < 0.001) (Fig. 3A). Twelve C-DM patients had 

an HbAlc over 7'1<, at baseline (mean 8.53 :± 1.11 %); 
of these, nine achieved an HbAI c below 7'Yo, including 
six reaching an HbA lc of 6';{, or below. C-DM and 
C-f·ff patients were insulin resistant and demonstrated 

rapid and significant improvements in AUCinsulin' 
which continued throughout the study (Fig. 3B); 
HOMA-IR demonstrated improvements in insulin sen
sitivity (Fig. 3C). 

Weight and body composition 
In the miTT population (n = 46), mean :± sn body 

weight change from baseline (99.5 kg) to wk 24/ET was 
-5.7 :± 7.4% (P < CJ.O()l) (Fig. 4A). Twenty-four patients 

lost at least 5% of their baseline weight, 12 of whom lost 

A 
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at! east 1 0%; 10 patients gained an average of 3.6 :± 3.9%. 
Waist circumference decreased by -6.8 :± 5.8 em (P < 
0.001) in women and -H.4 :± 5.9 em in men (P < 0.001) 
(Fig. 4B ). Mean percent total body fat declined by 3.6% by 
wk 24 (P < 0.001 ). Absolute fat mass declined by 13.9% 
(P < 0.00 l) for the total body, 15.6% (P < 0.001) for the 
trunk, and 17.1% (P < 0.001) for the abdominal region 
(Fig. 4C). 

DBP and antihypertensive medications (C-HT and 
C-OM with HTN) 

In addition to the 21 C-HT patients, 19 C-DM patients 
had a diagnosis of HTN at study entry; 42.5'% (17 of 40) 

of these had a reduction in DRP of at least 5 mm Hg at wk 
24/ET compared with baseline, and 27.5% had reductions 

in antihypertensive medications (50% of patients with a 
diagnosis of HTN were taking at least two antihyperten-

AUC1,.,uHn (Mean± SD) in Combined Cohorts (miTT Population) 
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FIG. 3. Changes in glucose-related outcomes. A, HbA 1c significantly decreased from baseline to wk 24/ET (P < 0.001); 8 and C, a significant 
reduction 111 AUC1,,,u1;, (B) and significant improvements in HOMA-IR (C) were also observed. Data are shown as mean :+:so. To convert insulin 
values to picomoles per liter, multiply by 6.94~5. 



747

J Clin Endouinol Mctab, June 2012, 97(6):2039--2049 

A 

~ 
"' s 

Q; 
VI 

"' .0 

E g 
" Ol 
c 
"' .c 
() 

Body Weight: in Combined Cohorts (miTT Populatio11) 

"'"'""'~~<(; <:>" <:>" .. <?"' .,;;." .,;;."' .,;;." .,;;." .,;;." .,;;." .,;;.'V .,;;." 

-2 

-4 

i 
-6 t 

.g 

-10 

Woight Qy(lr;~llnw;w :t SF. 
•----~---·---"" ""'"•w-~·-~--·-----------•••---·---~-~-~·-·----

89 s 4 4 

• 1' tlO!/ 

8 

B;!·.J•hj(,>(on) 

E 
-"- -2 

" .<::: 
<> -4 
VI 

"' -6 .0 

E .s _g 
"' ·10 
m 
c 

"' .<: 
·12 

(.) 

c ·14 

"' "' -16 ~ 

jcem.endojoumals.org 

Change in Waist Circumference From Baseline to Week 24/H: 

1?/.4 

C-OM 
IN•l9) 

Females and Males (miTT Population) 

Females 
111 -~ 111.9 

Overall 
(N•31,) 

E 
-"-
<ll 
.s 
<> 
V> 
(ll 
.0 

E 
f 
"' m 
t: 

"' .c 
u 
c: 
"' "' ~ 

1 .~? ') 

-2 

·4 

·6 

-8 

·10 

·12 

·14 

-16 

c-oM 
(N•6) 

Males 
111,<1 

C-HT 
(N•B) 

2045 

l/0" 

0VN\lll 

(N•I4) 

c Change in Body Composition From Baseline to Week 24/ET 

45 
40 

~ 35 

'o 45 

~ 40 
35 

1l 30 :§ 30 
> 25 
" .8 20 
-;; 15 
;g 10 

5 
0 

.:; 25 
,. 20 
'0 15 .8 
·s 10 

12 s 
0 

Basclinn Wcok 24/ET B<lseline Week 24/ET 

25 

~ 20 

" 15 
"" 
" 10 
"2 
~ 

Baseline- Week 24/ET Baseline Week 24/ET 
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sive medications at baseline). Overall, 52.5'X, (95% Cl = 

36. 13-6fl.49%) had either a response in DBP or a reduc
tion in antihypertensive medications (Table 3 ). However, 
there were no significant differences in mean systolic 
blood pressure and DBP from baseline to wk 24/ET among 
C-HT patients (129.5 ::':: 16.3/S2.9 ~':: 11.4 us. 129.9 :':: 
19,()/f\2.8 ::':: l3.2 mm Hg) or in C-DM patients with a 
diagnosis ofHTN (137.7 ::':: 24.0/86.4 ::':: 1.5.3 us. 132.2 ::':: 
16.7/f\2.4 ::':: 13.2 mmllg). Eight of 12 patients with DBP 
of at least 90 mm Hg at study entry had a reduction of at 
least 5 mm Hg (median decline -14 mm I-Ig, range -26.5 
to 5.5 mm Hg); only one (C-DM patient) of the eight 
received additional antihypertensive therapy. AEs of in
creased blood pressure were reported in 12 patients, nine 
(7S'X,) of whom had evidence of mineralocorticoid recep-

tor activation (edema, hypokalemia, and/or need for spi
ronolactone to control hypokalemia). 

Mood, cognition, and quality of life 
Median BDI-li depression scores improved in the miTT 

population (baseline 14.5, range 0-49; wk 24/ET 9.5, 
range 0-.36; P < 0.001), For patients with at least mild 
depression at baseline (BDI-II 2: 14, n = 24), median 
BDI-11 scores improved from 23 (range 14-49) to 12 
(range 0-.34) (P < 0.001 ). Cognition scores vvere mea
sured by the Trail Making Test at wk 24/E'T'; there were 
improvements in both Trail A (median decrease of 4.0 sec, 
P < 0.01) and Trail B (median decrease of 12 sec, P < 
0.01). Quality of life improved at wk 24/ET as measured 
by SF-36 mental composite scores (mean 40.0 ::':: 14.5 vs. 
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sive medications at baseline). Overall, 52.5% (95% Cl :

36.13—68.49“o) had either a response in DBP or a reduc*

tion in antihypertcnsive medications (Table 3). However,

there were no significant differences in mean systolic

blood pressure and DBP from baseline to wk 24/ET among

(3—HT patients (129.5 1“. 163/829 :t .1 'l .4 1/5. 129.9 :E

190/828 i 13.2 mm Hg) or in C—DM patients with a

diagnosis ofHTN (137.7 i 240/864 : 15.3115. 132.2 i

167/824 :5 'l 3.2 mm Hg). Eight of 12 patients with DBP

of at least 90 mm Hg at study entry had a reduction oft-1t

least 5 mm Hg (median decline - 14 mm Hg, range ~26.5

to “5.5 mm Hg); only one (C—DM patient) of the eight

received additional antihypertensive therapy. Alis of in«

creased blood pressure were reported in 12 patients, nine

(75%) of whom had evidence of mineralocorticoid recep—

tor activation (cdcma, hypokalemia, and/or need for spi—

ronolactonc to control hypokalcmia).

Mood, cognition, and quality of life

Median BDI—ll depression scores improved in the mlTT

population (baseline 14.5, range 0—49; wk 24/157” 9.5,

range 0w36; P < 0.001). For patients with at least mild

depression at baseline (EDI—ll 2 14, n z 24), median
BDl—ll scores improved from 23 (range 14—49) to 12

(range 0-34) (F < 0.001). Cognition scores were mea—

sured by the Trail Making Test at Wk 2405]"; there were

improvements in both Trail A (median decrease of 4.0 sec,

1’ < 0.01) and Trail I); (median decrease of 12 sec, P <

001). Quality of life improved at wk 24/ET as measured

by 513—36 mental composite scores (mean 40.0 i 14.5 us.
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45.4 ::':: 12.5, P = 0.01) and physical composite scores 
(mean .34.9 ::':: 11.0 vs . .39.1 ::':: 10.8, P = 0.02). 

Hormone and pituitary MRI scan changes 
During mifepristone treatment, 72% of the 43 patients 

with CD had at least a 2-folcl increase in ACTH, cortisol, 
or both; 28 °/.., had smaller increases. These changes were 
observed early (by d14), plateaued from wk 10-24, and 

declined to baseline levels at the follow-up visit 6 wk after 
discontinuation of mifepristone. Increases in ACTH of at 
least 2-fold were observed in IS2.8':X, of patients; 33.6% 
had lesser increases, and 4. 7% had no change. Late-night 
salivary cortisol increased 7.92-fold (1.43) at wk 16, and 
urinary free cortisol increased7.70-fold (15.29) atwk 24/ 
ET. At the 6-wk follow-up visit, ACTH and cortisol (se
rum and urine) declined to near baseline levels. Patients 
with ectopic ACTH secretion did not demonstrate in
creases in ACTH and cortisol in response to mifepristone. 

Pituitary MR!s were obtained in 41 CD patients; 17 had 
visible tumors, 10 of which were macroadenomas, and the 
remaining 24 did not have demonstrable tumors after sur

gery. M Rls were stable at wk 1 0 and 24 in a II cases except 
one. This patient had an aggressive pituitary tumor at 
baseline that was increased in size at wk 10, leading to 
treatment discontinuation. 

Safety 
Overall, AFs were reported in 88'Y,, of patients during 

mifcpristone treatment, most commonly nausea ( 48% ), 
fatigue (48%), headache (44%), decreased blood potas
sium (34%), arthralgia (30%), vomiting (2()%), periph
eral edema (2()%), HTN (24%), dizziness (22%), de
creased appetite (20% ), and endometrial thickening 
(20% ). The majority of AEs were considered mild or mod
erate. Seven patients discontinued mifepristone because of 
an AE; fatigue was the only cause of discontinuation for 
more than one patient (n = 2). Interruptions or reductions 
in mifepristone due to AEs, most commonly nausea (n = 

6), occurred in 40% of patients; there were interruptions 
or reductions for protocol-specified events in four subjects 
(two for AI, one for severe hypokalemia, and one for vag
inal bleeding). After dose interruption or reduction before 
wk 10, there were increases in dose in one of four and two 
of five patients, respectively; after wk 10, dose escalation 
did not occur after an interruption for an AE except in a 
single patient. Four patients experienced progression of 
preexisting metastatic malignancy that resulted in death. 

AI was reported in two patients. One occurred during 
an infection and responded to withdrawal of mifepristone; 
the other resolved with mifepristone withdrawal and 
dexamethasone administration (6-9 mg by mouth daily 
for 6 d). Neither episode was associated with hypoglyce-
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mia or hypotension, and mifepristone was restarted at a 
lower dose. Analysis of AEs and concomitant medications 
identified five other instances of two or more symptoms 
possibly consistent with AI during which glucocorticoids 
were administered. Dexamethasone doses for these epi
soclcs ranged from 2- R mg daily in tapering amounts for 
l-12 d. Vaginal bleeding was observed during the study in 
five premenopausal women. Prolonged metrorrhagia was 
observed in two of them after discontinuing mifepristone. 
Endometrial thickening was reported as an AE in 10 

women. Three women underwent dilatation and curettage 
for unresolved endometrial thickening. 

Twenty-two patients had a serum potassium level less 
than 3.5 mEq/liter ( <3.5 mmol/liter), but only three ex
perienced severe hypokalemia [ :S2.5 mEq/liter ( :S2.5 
mmol/liter) I during mifepristone treatment, including one 
serious AE I potassium 2.1 mEq/liter (2.1mmol/liter)]. Hy
pokalemia occurred in patients with both ACTH-depen
dent and independent CS. Four (one adrenal cancer and 
three ectopic ACTI-I) of seven patients with nonpituitary 
CS experienced hypokalemia during treatment. Hypoka
lemia was often associated with alkalosis and edema and 

generally responded to potassium replacement (1 0-420 
mEq daily); all nonpituitary CS patients received potas
sium supplementation. Overall, spironolactone (SO -400 
mg daily) was used by 14 patients; it was started or in
creased in 11 patients for hypokalemia while taking mife
pristone, including one patient with adrenal cancer and 
two patients with ectopic ACTH secretion. Reversible de
creases in high-density lipoprotein cholesterol (HDL-C) 
and increases in TSH were observed. 'T'he mean change in 
HI)L-C from baseline [62.3 ::':: 27.8 mg/dl (1.()1 ::':: 0.72 
mmol/liter)J to wk 24/ETwas -14.2 ::':: 11.9 mg/dl (0.3 7 ::':: 
0.31 mmol!liter) (P < 0.001 ); there were small declines in 
low-density lipoprotein cholesterol and triglycerides that 
were not statistically significant. Eight patients had unde
tectable TSI-I at baseline; of the remaining 42 patients, 
eight had increases in TSH above normal (three with 

TSH > 10 p.U/Iiter, one with TSH of 32 p.U/Iiter). Six 
weeks after mifepristone discontinuation, both HDL-C 
and thyroid function tests reverted to baseline levels. 

Discussion 

Cushing's syndrome is a complex endocrine condition 
with serious sequelae, including cardiovascular mortality, 
fractures, proximal myopathy, insulin-resistant hypergly
cemia, and neuropsychiatric and neurocognitive disorders 
( 35, 36). T ranssphenoidal pituitary surgery with adenoma 
resection is initially successful in ()5-90% of patients with 
ACTH-secreting microadenomas when performed by ex-
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pert surgeons, but approximately 20-25% have persistent 

hypercortisolism or recurrence postoperatively; cure rates 
are lower and recurrence rates are higher for macroad

enomas (4). Morbidity and mortality in patients with CD 

are related to cortisol excess and rarely to the ACIH

secreting pituitary tumor mass. When surgery fails tore

verse hypercortisolemia, medical treatment can suppress 

cortisol overproduction and i 111 prove clin ica I manifesta

tions. Bilateral <:tdrenalectomy promptly resolves hypercor

tisolism but causes permanent adrenal cortical insufficiency 

mandating lifelong corticosteroid and mineralocorticoid re

placement therapy. It may also decrease quality of life (S, 37) 

and can result in an enlargement of an ACTH-secreting pi

tuitary tumor in 15-20% of cases (3k). Patients with ectopic 

ACTH-secreting neoplasms or adrenocortical carcinoma of

ten require control of hypercortisolism while waiting for de

finitive therapy or if definitive therapy is not feasible (39). 

Mifepristone, a glucocorticoid receptor antagonist 

with binding affinity greater th<:t n dexamethasone <:tnd cor

tisol (I 0, 11 ), is rapidly absorbed orally, highly protein 
bound, <:tnd has a long half-life (40). The use of mifepris

tone in CS has been explored in case reports and/or sm<:tll 

retrospective studies (9, 12-25). This is the largest pro

spective multicenter trial of mifeprisrone and demon
strates effectiveness in treating the clinical and metabolic 

derangements associated with hypercortisolism. 

The two primary study endpoints were met: mifepris

tone significantly decreased AUCglucnsc during oGTT in 
patients with CS and T2DM or IGT and decreased DBP in 

a significant number of p<:ttients with CS ancll-ITN. Sig

nificant decreases in FPG and Hbi\lc occurred in the 

C-DM cohort, and more than half the hypertensive pa

tients in both groups had either an improvement in DBP or 

a reduction in antihypertensive medication. However, 

overall, there was no change in mean blood pressure from 
baseline to end of study. 

As expected with a receptor-blocking strategy, ACTH 

and cortisol levels increased in patients with CD. Because 

high cortisol may not be completely inactivated by 11{3-

hydroxysteroid dehydrogenase type 2 in the kidney, ex

cess cortisol may activate the mineralocorticoid receptor 

(41). This likely explains the increased blood pressure, 
hypokalemia, edema, and alkalosis seen in some patients; 

nine of the 12 patients with increased blood pressure were 

prescribed spironolactone. 

Secondary endpoint results were noteworthy: mifc

pristone significantly decreased body weight, waist cir

cumference, and body fat and increased insulin sensi

tivity. Clinically significant improvement was seen in 

k7'Yc, of patients, according to well-defined criteria used 

by the DRB. Moreover, 30 of the 34 patients who com-
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pleted the 24-wk study elected to continue treatment 
with mifepristone. 

Weight loss observed in the study may have been par

tially due to commonly experienced nausea and decreased 

appetite (see Supplemental Fig. 3) as well as to a direct 
result of glucocorticoid blockade. Moreover, it is not pos

sible to discern whether these AEs result frommedic<:ttion 

or secondarily through a therapeutic effect of glucocorti
coid withdrawal. Although clinically signific<:tnt AI is <:t 

potential side effect of glucocorticoid receptor antagonism 

(9), it was uncommon during this study. Only two patients 
were reported to have AI; possible symptoms of AI in

cluding anorexia, nausea, lethargy, and dizziness occurred 

in five additional patients who also received glucocorti
coids. It is important to note that cortisol elevations that 

occur in CD could be misle<:tding and render the diagnosis 
of AI difficult. Without any a v<:tila ble biochemical marker, 

these patients require close monitoring during treatment. 
Decreased HDL-C and increased TSH were observed in 

some patients; these abnormalities resolved upon discon

tinuation of mifepristone. Because of its anti progesterone 
effects, mifepristone has an impact on the endometrium 

characterized by thickening, with cystically dilated endo

metrial glands and features usually seen separ<:ttely in nor
mal proliferative and secretory endometrium (42). Ten 
women had AE of endometrial thickening, and abnorm<:tl 
vaginal bleeding occurred in five patients. An ongoing, 
long-term extension study will further characterize the 

safety profile of mifepristone in CS. 

\XIith the exception of a very aggressive tumor in one 
patient, there were no increases in tumor size, but it is 

important to note that the study duration was only 6 

months. Data from longer-term use of mifepristone will be 
required to determine whether this risk is similar to that 

after bilateral adrenalectomy (38). 
Limitations of the study include the lack of a placebo 

comparator group, the open-label design, exclusion of pa
tients with de novo Cushing's who were candidates for 

surgery, <:tncl the small number of adrenal cancer and ec

topic ACTH cases. The dosing scheme allowing investi
gators to use their clinical judgment regarding increasing 

mifepristone based on benefit vs. tolerance produced het
erogeneity in management, which is a limitation of the 
study. Simil<:trly, interruptions or reduction in the dose of 
mifepristone to manage AE produced additional dosing 

pattern hetemgeneity. An assessment of close response 
overall was therefore not possible. 

Glucocorticoid receptor antagonism with mifepristone 
may offer a new approach to control the clinical manifes

tations of endogenous hypercortisolism in p<:ttients who 
have not responded to multimodal therapies. Although the 
side effect profile over 6 months is well characterized and 
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manageable with additional medications, the long-term 
efficacy and safety remain to be determined, particularly 
with regard to the need for potassium supplementation 
and/or mineralocorticoid receptor blockade and endome

trial monitoring. Because mifcpristone docs not decrease 
cortisol production, measurement of this hormone should 
not be performed during treatment; careful monitoring by 
clinicians familiar with the mechanism of action of this 
unique agent is essential. Long-term data are needed to 
further define the role of mifepristone in the medical treat

ment of CS. 
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IIIGJILJ(;JITS OF PRFSCRinJ:-1(; JNFOR~IATI0:-1 
fhc-se highlights tlo not include all the information needed louse 
KORL\'.,lt safdy and effectively. See full fH'escrlbing information 
for M)JU S~l~. 
KORL\'\1' (mifepri~;tone) 300 mg Tablt't!i 
InHial C.S. Approval 20ll0 

\\"AR.'i!XG: TLR,ll:\IAT!ON OF PREGN.\XCY 

Sc:ejl11l prescribing information for complete boxed waming. 

i\lifepristone has potent autiprogestntioual effects and \\-ill result in the 
termination of pregnancy. Pregnane~· must therefon• he excluded bl'fore 
the initialion of treatment with I..:ORLY\1, or if trentnwnt Is interrupted 
for mol·t• than 1~ days in fcmall'\ of reproductive pott•ntlal. 

··········-············--l.'ill!CATIONS A'iD l"S,\GE---···-····················· 
KORLYtvl oni10pri~tonc) is a <:OJI!sol r~reptor blocker indicated to control 
hylleiglyt~mia :-,econdary to h)vercottisoli:..m iu adnlt patieub with 
.:miogenou<:. Cu-;hing's ~)1\dromr who have type 2 diobcll:s mellitus or glucoo;c 
iJHo!ernncc <md haw L'"likd :.ur.£CIY 01 ar~ not cnndidate;., for ;.,mgery (I). 

lmportaut Limitations ofrse: Do not n<>e fm the treatment of 
t)1X: 2 dinbete;., mellitus unrelated to end0genons Cmhing's 
:-,)1HlJOlllt' 

··················--DOSAGE AND AD.'vi!NISTRATION-------·--················ 
:\dmini&ter once d<lily orally with a meal (2.1). 
The recommended sl<lJting dose JS 300 mg Nlce dally (2.1). 
Based on clinKi'll rc.sponse ;md tolerability, the dose m;~y be 
iucreu<:>ed in 300 111g inc1emenh to a nmxi11HUll of 1200 mg ouce 
dally. Do not exceed 20 mp!kg per day (2.1) 
Renal impairment: do not exceed 600 mg once daily (2.2) 
~hld~to~modcrate hepatic impainucnt: do not exceed 600 mp: once 
daily Do nut use in &l:\'ere hcpatJc impairment (2.3) 
Concomiwnt admmi<::tration with ~tmnf!. CYPJA inhibitor.':.: Do not 
C'Xcerd 600 mg once daily (2.4). , 

-················-····DOS.\GI: FORMS ,\:-Ill STRENGTHS·--················· 
Tablet.;;· ·"'00 mg (3) 

······················· ...... ("ON"l"R,\L'<DIC,\"J.!ONS---·················---------
P1egnmK) (·U, X.IJ 
l_"<;e oi"'>illl\'il':o\3\m 01 !ova':olalm and CYPJA subqwtl'S with narrow 
tllo.:rapcutic wuge (-t.2) 
Concurrent !on_2-te11ll ClHIICO'>!Clt)ld USC (-U) 

Reference ID: 4099012 

WollJcn with hi~(cny of unexplained vaginal bleeding (·1.·0 
\Vomen with cndometrial h;vcrpl<'hia with at)'l)ia or endometrial carcinoma 
('1.'1) 

-····-······--------WARNINGS AND PRFCAFfiONS---------··-··-······ 
Adr(>11af insr[((icienry: P<llients should be closely monitored for signs nnd 
S)'lnptom<:> of adr~nal in'>uiT!ciency (5.1). 
H'poka!euu"a: H)"]Jokalcmia &hould be con·cctcd p1ior to tre.1tment and 
monitored for dmiBg treatment (5.2) 
l 7a~irwl hleedillf: and endomerrial clwuges·: Women may experience 
c-udomcll ialthickening or unexpertrd vaginal bleeding. llsl' with caution if 
patient also hns a hemorrha~ic disordl'r ur Js !)]) antHoagulant therapy (5.3). 
()!" inten·ol prolo11g01ion: Avoid U$.(' with QT illlerval~prolonging drugs, or 
in patients with pota~-:.ium charme! varianh rc5ufting inn long QT interval 
(5 .. 1) 

u.~e qfStrong CYP.U l11hibNors: Concomitant usc can inciet~sc 
mifCpristone plasma !evl'ls. U<..e only when ncressn1y and limit 
JnifepristOJlC' dose to 600 1ng (5.6). 

-·-······················--·-ADVERSE REACTIOXS·-·····-······-··············· 
!\lost common adverse rc{lctions in Cushing'<> ~ymirome (?· 20°'o): n;w::.ert 
f<ltiguc. h..::acl<lchc. dccn:.·a-.ed bluod potassium. artlHalg.ia, vomiting, peripheral 
edema. hyp.:I1cusiou, dizziness, clccrc<lscd appetite. endometrial hweriTOphy 
(6) 

fo report sus-pected ailverse 1-eactions, conlact ('orcept Tbet·apeutin at 
1-855-8-t"-3270 or FDA at 1-SOO~FDA-1088 or Wll'll'.flla.{!m'im£'flll'a!clt. 

---------------------------DRUG INIERACI!ONS----·························· 
Drugs metaholiLcd by CY P3A: Admin is tel dmgs that are metabolized by 
CYP3A at the lowc'>t clo~e when u-.ed with KORT.YM (7.1). 
CYP3A inhibi!m~: Caution should be nscd wh~u KOR.L Y.tvl is used with 
strong CYP3A inhibitor-.. Limit mifcptistone do-.e to 600 mg p~r day when 
usccl with s!Jong CYP3.r\ inhibi10rs (7.2) 
CYP3A inducers: Do not u~e KORLYM \\'ith CYP3A inducers (7.3). 
Dmgs mctaboliLed by CYP2('8:2C9: Use the lowest do!>c of CYP2C8/2C9 
substrates when us<ed with KORLY;v1 (7A). 
Drugs metabolized by CYP2D6: Usc ofKORL Y~1 should be done with 
caution with bup1opilm <llld efavirenz (7 .5). 
Hornwunl <.:ontmceptive:-,: Do not use with KORLYt\1 (7.6) 

...•................... t:SE IN SPECIFIC POrt: LATIONS------················· 
• Nursing mother~: Discominnl: drug or discontinue nun.ing (8.3). 

See 17 for I'ATIE.'\T COl';\SELl~G l.\JFOR\L\TIO!\' and l\I(.'dkation 
Guid(', 

Rcvis{'d: 05/2017 

lll(illl,rlG‘IlTS OF PRESCRIBI. C lNFORMATION
'l'lres-e highlights do not include all the information needed to use
KORIA’Nlfi' safely and effectively. See full prescribing informationfor non]. 311‘.
KORLYM" (rrritepristone) 300 mg Tablets
initial [3.3. Approval Ztltltl

 

 

 

 
WARNING: 'i'IiR..\IINA'i'ION 0F PREGNANCY

See fill! prescribing I'nftlrtrmlion for cmuplele boxed rear/ring.

Mit'epr'istoue has potent autipt‘ogestatimral effects and trill result ltr the
termination ofpretznuney. Pregnancy must therefore be excluded before
the irritiatiotr of treatment with KORLYM, or it‘ trenttnerrt is interrupted
for more than 14 days iii females ofreprotltretive potential.

  
\l MHUR<1

 
~~~~~~~~~~~~~~~~~ >INDKTA'1‘lOt ‘5 AND USAGE—-
KORJA’M (miter, one) is a cortisol receptor blocker indicated to control
lt)1iergl)’cemia secondary to hwercortisolistu in adult patients with
end genous (‘usltin syndrome who have type 2 diabetes rnellittts or glucose
intolerance and ham failed surgeryor are not candidates for surgery“),

 

 

 

. important Limitations oste: Do not use for the treatment of
type 2 diabetes rnellitus unrelated to endogenous (‘uslrinrz‘s
syndrome.

--------------------I)OSAGE NI) ADM \‘IS'I'RATION~——-----—~—~~~-»----r-——~
. Administer once daily orally with a meal (2.1).
v The recommended starting dose rs 300 int,r once daily (2.1).
- Based on elinreai response and tolerahili . the dose maybe

increased in 300 mg increments to a maximum of )2th mg once
daily. Do not exceed 20 rug/ice per day (2.1).

~ Renal impairment: do not e. eed 600 mg once daily (22).
' Mt]d~lo»tnotlerate hepatic impairment: do not exceed 600 mg once

daily Do not use in severe hepatic impairment (2.3).
- Concomitant administration with strong (.‘YPSA inhibitors: Do not

exceed 600 mg once daily (2 A).

 

  

 

—————————DOSAGE FORMS AND STRENGTliS-—w-—-—--—-mu-»
. 00 tire (3)

 
 
 

' Pregnant) (4, I. 8.1)
. L'se oi‘sinrvastatm or iovnslaltn and (.‘Yl’RA substrates with narrow

therapeutic range (4.3)
. Concurrent longrterrn corticosteroid use (-1.3)

.................CON'I'RAIND[CA't’i0N5"mm-m-—m~u~--~----—

. Women with history ot‘tntexplained vaginal bleeding (4.4)
o Women with ent‘lornetrial hyperplasia with amria or endometrial carcinoma

(4.4)

--~\VAR.‘JINGS \‘D PREC "HON ‘
ffit‘ir’tttfitii Patients should be closely monitored for

symptoms oi‘adreual insufficiency (S. I).
~ Hrymkn/muiu: i-hpokalemin should be corrected prior to treatment and

monitored for during treatment (5.2).
' Vaginal blew/mg and mnlometrin/ changes“. Women may experience

eudometr ial thickening or uncxpceted vaginal bleeding. Use with caution if
patient also has a hemorrhagic disorder or is on antr~eoagulant therapy (5.3).

- QTill/m't'u/praiongztiiou: Avoid use with Q'l‘ interval—proton 'ug drugs or
in patients with potassium elrarurel variants resulting in a long interval
(5.4).

~ 1,, 0 q/S/rnng (7) Li Inhibitor; (' onenmitant use can increase
ruitepristoue plasma levels. Use only when necessary and limit
rnii‘epristt'rnc dose to 600 mg (5,6),

   H s and 

 
 

    

 
ADV "1'10 ..................

Most common adverse reactions in (.‘ushing‘s mulmme -0041): nausea.
fatigue. headache. decreased blood potassiumi at‘tlualgia. Vomiting. peripheral
edema. hypertension. dizziness. decreased appetite, endometrial hypertrophy
(ti).

  

To report suspected adverse reactions, contact (‘mvept therapeutics at
lu855-844-3270 or FDA at 1‘800~Fi)A-1088 01‘It'lt‘lt'.fl/d.gt7t‘/Ill£'(llt'flfL‘Il.

...........................DRUG tN‘rntmc'rroxs
~ Drugs metalroli .‘d b "Yl’. . . Administer drugs that are ruetabo .

(‘YP3A at the lowe dose when used with KORIA‘M (7.1).
' CYP3A inhibitors: Caution should he used when KORLYM is used with

strong CYP3A inhibitors. Litnit uiifeptistone dose to 600 mg per day when
used with sttott YP3A inhibitors (7.2).

~ (‘Yl‘3A induce . : Do not use KORLYM with (‘YPJA inducers (7.3).
' Drugs nretal.>oli/.cd hyCYl’ZCSQC‘): Use the lowest dose ofCYl’lCéi/X“)

substrates when used with KORLYM (7.4).
- Drugs metabolized by ('YI’ZBG: Use otKORLYIVi should he clone with

caution with hupiopiou and efavirenz (7.5).
- i’lOl‘llitmfli contraceptives: Do not use with KORI,.YM (7.6).

 

    

 

 
ISF IN SPECIFIC POPUI.,ATIONS »

‘ nothers: Discontinue drug or discontinue uursi _
 
 

See 17 for I’A'i’i‘liNT (TOI‘NSELING JNIA‘ORNLXHON and Medication
Guide.
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HILI, PRESCRIBING INF<)){;VtATION 

WARNING: TERMINATION OF l'REf;NANCY 

Mifepl'istone is a potent antagonist of progesterone and cortisol via the lH'ogestel'One and 
glucocot·ticoid (GH-IT) n•ceptm·s, t·espectively. Tht• antipl'Ogestational effects will result in the 
t<•rmination of pt·t•gnancy. Pr<'gnancy must tll<'rdm·e he excluded b<'fore the initiation of tr<'atnl<'nt 
with KORI YM and prevented during treatment and for one month after stopping treatment by the 
ust' of a non-honnonal nwdically acceptahlt• mt'thod of contmccption unlt•ss the patient has bad a 
surgical st<'rilization, in which case no additional contrat~eption is ne<'<led. Pl'(•gnancy must also h<' 
exduded if tt·eatment is interrupted fot· mot·e than 14 days in females of reproductive potential. 

1 L\'DICATIONS AND USAGE 
KORl.YM (mifepristone) is a cortisol receptor blocker indicated to control hyperglycemia secondary to 
hypercortisolism in adult patients \vith endogenous Cushing's syndrome who have type 2 diabetes 
mellitus or glucose intolerance and have failed surgery or arc not candidates for surgery. 

LIMITATIONS OF USE: 
• KORLYM should not be used in the treatment of patients with type 2 diabetes unless it is 

secondary to Cushing's syndrome. 

2 DOSAGE AND ADMINISTRATION 

2.1 Adult Dosag<' 

The recommended starting dose is 300 mg orally once daily. KORLYM must he given as a single daily 
dose. KORI.YM should always be taken with a meal. Patients should swallow the tablet whole. Do not 
split, crush. or chew tablets. 

Dosing and /ilmtion 

The daily dose ofKORLYM may be increased in 300 mg increments. The dose ofKORLYM may be 
increased to a maximum of 1200 mg once daily but should not exceed 20 mgikg per day. Increases in 
dose should not occur more frequently than once every 2-4 wccks. Decisions about close increases should 
be bas.:cl on a clinical assessment of tolerability and degree of improvement in Cushing's syndrome 
manifestations. Changes in glucose control, anti-diabetic medication requirements, insulin levels, and 
psychiatric symptoms may provide an early assessment ofrcsponse (within(> weeks) and may help guide 
early dose titration. Improvements in cushingoid appearance, acne, hirsutism, striae, and body weight 
occur over a longer period of time and. along with measures of glucose control, may be: used to determine 
dose changes beyond the: lirst 2 months of therapy. Careful and gradual titration ofKORLYM 
accompanied by monitoring for rccognizccl adverse reactions (See Warnings and Precautions 5.1 and 5.2) 
may reduce the risk of scvcre adverse reactions. Dose rcduction or cvcn dose discontinuation may be 
nc:eded in some clinical situations. lfKOJU,YM treatment is interrupted, it should be reinitiated at the 
lowest dose (300 mg). l f treatment was intenupted because of adverse reactions, the titration should aim 
for a dose lower than the one that resulted in treatment interruption. 

3 
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2.2 Dosing in Renal Impaimwnt 

No change in initial dose of KORL YM is required in renal impairment. The maximum dose should be 
limited to 600 mg. fSee Renal Impairmenr (8. 6) and Clinicall'lwrmacologv ( 12.3) 7 

2.3 Dosing in Hepatic Impairment 

No change in the initial dose ofKORLYM is required in mild to moderate hepatic impairment. The 
maximum dose should he limited to 600 mg. KORLYM should not be used in severe hepatic impairment. 
[See 1/epolic Impairmenl (8. 7) and C/inico/1'/Jarmacology (12. 3) J 

2.4 Concomitant Administ..ation with ( :YP3A Inhihit<ws 
Kctocomvole and other strong inhibitors of CYP3A, such as itraconazole, nd(r zodone, ritonavir, 

, conivaptan, nelt1navir. indinavir, atazanavir, amprenavir and fosamprenavir, clarithromycin 

lopinavirfritonavir, posaconazole, saquinavir, telithromycin, or voriconazole 1m 1y increase exposure to 

1ibitors only when mifcpristone. KORL YM should be used in combination with strong CYP3A in! 

necessary. [SeG Warnings and Precautions (5.6), Drug Interactions (7.2)] 

,1dminislralion o{KORLYkf ro parienrs alreadl' being !reared wilh srrong CYI' 3 A inhibirors·: 

of 600 mg. I • Start at a dose of 300 mg. If clinically indicated, titrak to a maximum 

I Adminislmlion o{slrong CY1'3A inhibiro,~s· lo palienls already being !reared wi I' Adjust the dose ofKORL YM according to Tabk I. 

rhKORLYM: 

lded Table 1. Dose adjustment of KOH.L YM wlwn strong CYP3A inhibito1· is a< 

Curn•nt dose of Adjustnwnt to dosl! nfKORLYM 
KORLYM if adding a strong CYP3A inhibitor 

300 mg No change 

600mg Rcducc dose to 300 mg. If dinically indicated, 

titrate to a maximum of 600 mg 

900 mg Reduce dose to 600 mg 

1200 mg Reduce dose to 600 mg 

3 DOSAGE FORYlS AND STRENGTHS 
Tablets: 300 mg 
Oval shaped, light yellow to yellow tablets debossed with "Corcc:pt" on one side and "300" on the other 

side. The tablets are not scored. 

4 CONTRAINDICATJONS 

4.1 Pn·gnancy 

KOR!.YM is contraindicated in women who are pregnant. Pregnancy must be excluded before the 
initiation of treatment with KORl.YM or if treatment is interrupted for more than 14 days in females of 

4 
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Formatted: Border: Left: (Single solid line, 
Auto, 1 pt Line width) 

2.2 Dosing in Renal Impairment

No change in initial dose ofKORLYM is required in renal impairment. The maximum dose should be

limited to 600 mg. [See Renal Impairment (8.6) and Clinical P/mt‘macologv (123)]

2.3 Dosing in Hepatic Impairment

No change in the initial dose ofKORLYM is required in mild to moderate hepatic impairment. The

maximum dose should be limited to 600 mg. KORIZYM should not he used in SCVCI‘C hepatic impairment.
[See Hepatic Impairment (8. 7) and (.‘linicn/ I’I'Im‘maco/ogy (12.3)]

2.4 Concomitant Administration with (.‘YPSA Inhibitors 4 ' ; Formattedyztiorder: Left: (Single solid line,Auto, 1 pt Line width)  Kctoconazole and other strong inhibitors ofCYP3A, such as itraconazole, nefazodone, ritonavir,

neliinavir. inclinavir. atazanavir. amprenavir and losamprenzwir, claritln‘omycin, eonivaptan,

lopinavir/ritonavir, poxaconazole. saquinavir, telithromycin. or \r'oriconazole may increase exposure to

mifcpristone. KORLYM should be used in combination with strong CYP3A inhibitors only when
necessary [See Warnings and Precautions (5.6), Drug Interactions (7.2)]

At’lmt'nlirtmlion Q/IKORL YA! to patients alreadr being treated wit/7 strong CYI’S/l inhibitors:

I ' Start at a dose of 300 mg. li‘clinically indicated, titratc to a maximum 01‘600 mg.

 Adnn‘ntstmtian ofstrong C'YP3/l in/ztbttoztr to patients already being treated with KORL KM:

° Adjust the dose ofKORLYM according to Table l.
 

Table 1. Dose adjustment of KORLYM when strong CYP3A inhibitor is added 
 

 
 
  

 

 
 

 

 
 

Adjustment to dose of KORLYM

if adding a strong ('IYP3A inhibitor

Current dose of
KORLYM

   

 
  
 

  
 

  

  

 
   

    

300 mg « "termites: gates" te‘fl‘;“'zsitgig'gout line;

600 mg Reduce dose to 300 mg. ll chmcnlly indicated, 4 A t9? 1. tL. I th
' w . .' f ' ormatte . Border: Left: (Single solid line,

titiate to a maximum ol 600 mg Auto, 1‘ pt Line . th) .
Reduce close to 600 mg q Formatte Border: Left: (Single Solid line,

l 1200 mg Reduce “05¢ ‘0 600 mg “ 59?": H“ L‘E‘.§.YYFF‘"3?..-.
. Formatted: Border: Left: (Single solid line,
Auto, 1 pt Line width)

3 DOSAGE FORMS AND S'I'RENG'I'IIS

Tablets: 300 mg

Oval Shaped. light yellow to yellow tablets debossed with “Corcept” on one Side and “300” on the other
side. "l'he tablets are not scored.

4 (TON'I‘RAINDI(".A'I‘I()NS

4.1 Pregnancy

KORI ,Y M is contraindicated in women who are pregnant. Pregnancy must be excluded before the
initiation 01‘ treatment with KORLYM or il‘lreatment is interrupted for more than 14 days in females of

4
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r.:productivc pot<:ntial. Non-hormonal contraccptiv.:s should be used during and one month after stopping 
treatment in all women of reproductive potential. /See Uve in S]Jecijic Populations 8. 8} 

4.2 Dmgs Me>tabolized by CYP3A 

KORL YM is contraindicated in patients taking simvastatin, lovastatin, and CYP3A substrates with 
narrow therapeutic ranges, such as cyclosporinc, dihydroergotamine, ergotamine, Jentanyl, pimozidc, 
quinidine. sirolimus. and tacrolimus, due to an increased risk of adverse events. /See Drug Interactions 
(7. 1 J and Clinical J'harmacologv ( 1 1.3)/ 

4.3 Corticostt>I'oid Thentpy Required for Lifesaving Pm·poses 

KORLYM is contraindicated in patients who n:quirc concomitant treatment with systemic corticosteroids 
for serious medical conditions or illn.:sscs (e.g .. immunosuppression alter organ transplantation) because 
KORL YM antagonizes the ctTcct of glucocorticoicls. 

4.4 Women with Risl' of Vaginal Bleeding o1· Endometl'ial Chang<'s 

KORLYM is contraindicated in the following: 

• Women with a history of unexplained vaginal bh:.:ding 

• Women with endometrial hyp.:rplasia with atypia or endometrial carcinoma 

4.5 Known IIypei·sensitivity to Mifepristone 

KORT ,YM is contraindicated in patients with prior hypersensitivity reactions to mifepristone or to any of 
the product components. 

5 WARNINGS AND PRECAOTIONS 

5.1 Adrenal Insufficiency 

Patients receiving mifepristone may experience adrenal insufliciency. Because serum cortisol levels 
remain elevated and may even incrcasc during treatment with KORLYM. serum cortisol levels do not 
provide an accurate assessment of hypoadrenalism in patients receiving KORLYM. Patients should be 
closely monitored tell· signs and symptoms of adrenal insufficiency, including weakness, nausen, 
increased fntiguc, hypotension, and hypoglycemia. If adrenal insufficiency is suspected, discontinue 
treatment with KORI.YM immediately and administer glucocorticoids without delay. Jligh doses of 
supplemental glucocorticoids may be needed to overcome the glucocorticoid recq1tor blockade produced 
by mifcpristone. Factors considered in deciding on the duration of glucocorticoid treatment should 
include the long half~life ofmifepristone (85 hours). 

Treatment with KORLYM at a lower dose can be resumed after resolution of adrenal insufficiency. 

Patients should also be evaluated for precipitating causes of hypoadrenalism (infection, trauma, etc.). 

5.2 Hypokalemia 

In a study of patients with Cushing's syndrome, hypokalemia was observed in 44% of subjects during 
treatment with KORL YM. Hypokalemia should be corrected prior to initiating KORL YM. During 
KORL YM administration, serum potassium should be measured I to 2 weeks after starting or increasing 
the dose ofKORLYM and periotlically thereafter. Ilypokalemia can occur at any time during KORLYM 
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treatment. Mifepristone-induced hypokalemia should be treated with intravenous or om] potassium 

supplementation based on event severity. If hypokalemia persists in spite of potassium supplementation. 
consider ackling mineralocorticoid antagonists. 

5.3 Vaginal Blcc'ding and Endometrial Changes 

Being an antagonist of the progesterone receptor. mifepristone promotes unopposed endometrial 

proliferation that may result in endometrium thkkcning, cystic dilatation of endometrial glands, and 

vaginal bkcding. KORLYM should be used with cantion in women who have hemorrhagic disorders or 

an: receiving concurrent anticoagulant therapy. Women who experience vaginal bleeding during 

KORL YM treatment should be referred to a gynecologist t()r further evaluation. 

5.4 QT Interval Pt·olongation 

Mitcpristonc and its metabolites block !Kr. KORLYM prolongs the QTc interval in a dose-related 

manner. There is little or no experience with high exposure, concomitant dosing with other QT

prolonging drugs, or potassium channel variants resulting in a long QT intervaL fSee Warnings & 
l'recalllirms (5.6Jj To minimize risk, the lowest eiTeclive tlose should always be used. 

5.5 Exacerbation/Dett'rioration of Conditions Treated with Corticosteroids 

lJsc ofKORLYM in patients who receive corticosteroids for other conditions (e.g., autoimmune 

disorders) may lend to exacerbation or deterioration of such conditions, as KORLYM antagoni;.es thl' 
desin:d effects of glucocorticoid in these clinical settings. For medical conditions in which chronic 

corticosteroid therapy is litcsaving (e.g .. immunosuppression in organ transplantation). KORL YM is 

contraindicated. [See Conrraindicarions (4.3)/ 

5.6 Usc of Strong CYP3A Inhibitors 

KORL YM should be used with caution in patients taking kctoconazole and other strong inhibitors of 

CYP~A, such as itraconazole, nefazodone. ritonavir. nelfinavir. indinavir. alazanavir, amprenavir. 

fosamprenavir, clarithromyein, conivaptan, lopinavir/ritonavir. posaconazole, saquinavir, telithromycin, 

or voricona1.ole, as these could increase the concentration ofmifepristone in the blood. The benefit of 

concomitant usc of these agents should be carefully weighed against the potential risks. KORLYM should 

be used in combination with strong CYP3A inhibitors only when necessary, and in such cases the dose 

should b.: limited to 600 mg per day. [See Wm77ing.1· & Precmtlions (5.4), Dm[i Jntemcliuns (7.2), and 

C!inica/ J'hamwcology (] 2.3)/ 

5.7 PneumOlJ'Siisjirm'eci Inft•ction 

Patients with endogenous Cushing· s syndrome arc at risk for opportunistic intCctions such as 

Pnetmtocvsrisjit'Ol'eci pneumonia during KORL YM treatment. Patients may present with respiratory 

distress shortly aCter initiation of KORLYM. Appropriate diagnostic tests should be undertaken and 

treatment !'or Pneumon·srisjiroveci should be considered. 

:"i.S Pott'ntial Effects of llypt'rcoJ·ti.solemia 

KORLYM docs not reduce serum t:ortisollc\·ds. Elevated cortisollevcls may activate mineralocorticoid 

receptors which are also expressed in cardiac tissues. Caution should b<.: used in patients with underlying 

heart conditions including heart bilure and coronary vascular disease. 
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6 ADVERSE REACTIONS 

6.1 Clinical Trials Expt•rit•nce 

Because clinical trials are conducted under widely varying conditions, the adverse reaction rates observed 
cannot be directly compared to rates in other clinical trials and may not rellect the rates observed in 
clinit:al pral:!icc. 

Safety data on the usc of KORLYM are available from 50 patients with Cushing's syndrome enrolled in 
an uncontrolkd, open-label, multi-center trial (Study 400). Forty-three patients had Cushing's disease and 
all except one had previously undergone pituitary surgery. Four patients had ectopic ACTH secretion, and 
three had adrenal carcinoma. Patients were treated for up to 24 weeks. A dose of 300 mg per day was 
administered for the initial 14 days: thereafter, the close could be escalated in increments of 300 mg per 
day based on assessments of tolerability and clinical response. Doses were escalated up to 900 mg per day 
for patients<()() kg. or 1200 mg per day for patients>()() kg. 

The most fi·equently reported adverse reactions (reported in >20'lio of patients, regardless of relationship to 
KORLYM) were nausea, fatigue, headache, decreased blood potassium, arthralgia, vomiting, peripheral 

edema, hypertension, dizziness, decreased appetite, and endometrial hypertrophy. Drug-related adverse 
events resulted in close interruption or reduction in study dmg in 40% of patients. 

The adverse reactions that occurred in ::0:10% of the Cushing's syndrome patients receiving KOH.L YM, 
regardless of relationship to KOlU.YM, are shown in Table 2. 
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Tabll' 2. Tt·eatment Enw•·g(•nt Adve.-se Ewnts 0l'cnrdng in 2:10% of Cushing's Syndronw Patients 
Rect•iving KORLYM 

Body System/Ad\'(•rsc Reaction P(•t-ct•nt (%)of 
Patients Reporting 

I~ vent 
(n =50) 

Gastrointestinal disorders 
Nausea 48 
Vomiting 26 
Dry mouth 18 
DiaJThea 12 
Constipation 10 
General disorders and administmtion/site conditions 
Fatigue 48 
Edema peripheral 26 
Pain 14 
Nl't-vons system disonlers 
Headache 44 
Dizziness 22 
Somnolence 10 
lVInscnloskeletal and connective tissue disordet·s 
Arthralgia 30 
Back pain 16 
Myal~ia 14 
Pain in extremity 12 
Investigations 
Blood potassium decreased 34 
Thyroid function test abnormal 18 
Infections and infestations 
Sinusitis 14 
Nasopharyngitis 12 
Metabolism and nntdtion disonlers 
Decreased appetite 20 
Anorexia 10 
Vascular disonlers 
Hypertension 24 
R(•prodnctivl' svstem and breast disorders 
Endometrial hypertrophy 38* 
Respinlton·, thon1cic, and mediastinal disorders 
Dyspnea 16 
Psychiatrk disordet·s 
Anxiety_ 10 

*The denominator wa~ 2G females who hnd baseline and end-of-trial trans\'aginal ultrasound 

8 

Reference ID: 4099012 



761

La bora tory Tests 

Reductions in high density lipoprotein-cholesterol (HDL-C) lewis have been observed following 
treatment with KORL YM. In snrdy subjects that experienced declines in HDL-C, levels renrrned to 

baseline following discontinuation of drug. The clinical significance of the treatment-related reduction in 
l!DL-C levels in patients with Cushing's syndrome is not known. 

In a study of patients with Cushing's syndrome, hypokalemia was observed in 44% of subjects during 
treatment with KORLYM. In these cases, hypokalemia responded to treatment with potassium 
supplementation and/or mineralocorticoid antagonist therapy (e.g., spironolactone or eplcrcnonc). 
Hypokalemia should be corrected prior to initiating KOHL YM. /See Warnings and Precautions (5. 2)/ 

Elevations of thyroid-stimulating hormone (TSH) were seen in subjects treated with KORL YM. Of the 
42 subjects with detectable TSB at baseline, eight ( 19%) had increases in TSH above the normal range, 
while remaining asymptomatic. The TSIJ levels returned to normal in most patients without intervention 
when KORLYM was discontinued at the end of the study. 

Vaginal Ble(•ding and Endometrial Changes 

In Study 400, the thickness of the endometrium increased fi·mn a mean of 6.14 mm at baseline (n~2l) to 
15.7 mm at end-of-trial (n 18) in premenopausal women: in postmenopausal women the increase was 
fi·om 2.75 mm (n {i) to 7.35 mm (n 8). Endometrial thickness above the upper limit of normal was 
reported in l0/26 females who had baselim: and encl-ol~trial transvaginal ultrasound (38%). The 
endometrial thickness returned to the normal range in 3 out of 10 patients 6 weeks after treatment 
cessation at the end of the study. Vaginal bleeding occurred in 5 out of 35 females ( 14%). Two of five 
subjects with vaginal bleeding had normal endometrial thickness. Endometrial biopsies were performed in 
six patients: five of these patients had endometrial thickening. No endometrial carcinoma was detected in 
the sampled cases. 

Additional Data from Clinical Trials 

The l(J!lowing arc adverse events that \Vere reported in Study 400 at 1i-equencies of?: 5% to 1 0°;(,, and may 
be related to KORLYM's mechanism of action: 

Gastmintestinal disordeJ~1·: gastroesophageal reflux, abdominal pain 

(ienem/ disorders and administration site conditions: asthenia, malaise, edema, pitting edema, thirst 

Investigations: blood triglyccrides increased 

Meta holism and nutrition disorders. hypoglycemia 

JV!useu/oskeletal and connective tissue disorders: muscular weakness, 11ank pain, musculoskeletal chest 

pam 

l'svchiorric disorders: msonmn1 

Reproductive .sysrem and breast disorders: vaginal hemonhage, metrorrhngia (See Warnings and 

Precmttions (5.3!} 

Adt·cnal Insuftkiem·y 

Adrenal insufficiency was reported in two subjects (4%) in Study 400. Th<.: most typical symptoms of 
adrenal insut11ciency were nausea and decreased appetite. No hypotension or hypoglycemia was reported 
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during the events. Adrenal insut1lciency resolved in both cases with KORL YM interruption and /or 
dexamethasone administration. 

Rash 

(jenerali;cd. maculo-papular rash was reported in 2 subjects (4'Vc>) in Study 400. Two additional subjects 
developed pruritus (4%). None resulted in discontinuation of KORI.YM, and all the events resolved by 
the end or the study. 

6.2 Postmarkt•ting Expedence 

The following adverse reaction has been identified during post approval usc ofKORL YM. Because these 
reactions are reported voluntarily fi·om a population ofuneeriain si;;.:, it is not always possible to reliably 
estimate their fi·equency or establish a causal relationship to drug exposure. 

Angioedema 

7 DRlJG INTERACTIONS 

Based on the long terminal halJ~life of mifepristone after reaching steady state. at least 2 weeks should 
claps<: afkr cessation of KORLYM before initiating or increasing the dose of any interacting concomitant 
medication. 

7.1 Dmgs MHabolized by CYP3A 

Because KORLYM is an inhibitor of CYP3A, concurrent usc of KORLYM with a drug whose 
metabolism is largely or solely mediated by CYP3i\ is likely to result in increased plasma concentrations 
of the drug. Discontinuation or close reduction of such medications may be necessary \Vith KOH.L YM co
administration. 

KORLYM incrc:ased the exposure to simvastatin and sinwastatin acid significantly in healthy subjects. 
Concomitant use or simvastatin or lovastatin is contraindicated because of th" increased risk or myopathy 
and rhabdomyolysis. jSee Comraindications (4.1!, Clinical Pharmaco!ogv J 2.37 

The exposure of other substrates ofCYP3A with natTow therapeutic ranges, such as cyclosporinc, 
dihydroergotamine, ergotamine, !Cntanyl, pimozide, quinidine, sirolimus. and tacrolimus, may be 
increased by concomitant administration with KORL YM. Thcrcf(He, the concomitant use of such CYP3A 
substrat.:s with KORL YM is contraindicated. jSee Contraindications (4.2!7 

Other drugs with similar high first pass metabolism in which CYP3i\ is the primary route of metabolism 
should he used with extreme caution if co-administered with KORLYM. The lowest possible dose and/or 
a decreased frequency of dosing must be used with therapeutic drug monitoring when possible. Use of 
altc:rnative drugs without these metabolic characteristics is advised when possible with concomitant 
KORLYM. 

If drugs that undergo low first pass metabolism by CYP3A or drugs in which CYP3A is not the major 
metabolic route arc co-administered with KORL YM, usc the lowest dose of concomitant medication 
necessary, with appropriate monitoring and !()!low-up. [See Clinical Pharmacology(! 2. 3)] 

Reference ID: 4099012 

10 



763

7.2 CYP3A Inhibitot·s 

Medications tlmt inhibit CYP3A could increase plasma mifcpristonc concentrations and dose reduction of 
KORLYM may be required. 

Kctoconazole and other strong inhibitors of CYP3A, such as itraconazole, nef~vodone, ritonavir, 
nelfinavir. indinavir. atazanavir, amprenavir and fosamprenavir, elarithromyein, eonivaptan, 

lopinavir/ritonavir, posal:onazolc, saquinavir, tdithromyl:in, or voriconazole may increase l:xposurc to 
milcpristonc. Caution should be used when strong CYP3A inhibitors arc prescribed in combination with 
KORLYM. The benefit of concomitant usc of these agents should be carefully weighed against the 

potential risks. The dose of KORL YM should be limited to 600 mg, and strong inhibitors of CYP3A 

should be used only when necessary.fSee Dosage and Administration (2.4), Warnings & Precautions 
(5. 6), and Clinical PharmacologY' ( 12. 3)) 

7.3 CYP3A Inducers 

No medications that induce CYP3A have been studied when co-administered with KOIU.YM. Avoid co
administration ofKOJU.YM and CYP3A inducers such as rifampin, 1iE1lmtin, rifapentin, phenobarbital, 
phenytoin, carbamazepine, and St. John's wort. 

7.4 Drugs Metabolized by CYP2C8/2C9 

Because KORLYM is an inhibitor ofCYP2CR/2C9, l:Oncurrcnl usc ofKORLYM with a drug whose 
metabolism is largely or solely mediated by CYP2C8/2C9 is likely to result in increased plasma 

concentrations of the drug. 

KORL YM significantly increased exposure of !1uvastatin, a typical CYI'2C8/2C9 substrate, in healthy 
subjects. When given concomitantly with KORL YM, drugs that an; substrates of CYP2C8/2C9 

(including non-steroidal anti-inflammatory drugs, warfarin, and repaglinide) should be used at the 
smallest recommended doses, and patients should he closely monitored for adverse effects. fSce Clinical 
Phcmnacology (12.3)/ 

7.5 Drugs Metabolized by CYP2B6 

Miicpristone is an inhibitor of CYP2B6 and may cause signi1icant increases in exposure of drugs that arc 
metabolized by CYP2I36 such as bupropion and elavircnz. Since no study has been conducted to evaluate 
the cf!Cct ofmi!Cpristone on substrates ofCYP2B6, the concomitant usc ofbupropion and cJiwirenz 

should be undertaken with caution.fSee Clinicall'harmacolog:v (12.3)/ 

7.6 tlse of Honnonal Contraccptivt's 

Miicpristonc is a progesterone-receptor antagonist and will interfere with the ct1cctiveness of hormonal 
contraceptives. Therefore. non-hormonal contraceptive methods should be used. 

8 liSE IN SPECIFIC POPULATIONS 

8.1 Pt·egnancy 

Category X 
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KORL YM is contraindicated in pregnancy. KORLYM can cause fetal hann when administered to a 
pregnant woman because the use ofKORJ.YM results in pregnancy loss. The inhibition of both 

endogenous and exogenous progesterone by mifepristone at the progesterone receptor results in 
pregnancy loss. If KORLYM is used during pregnancy or if the patient becomes pregnant whik taking 
this drug. the patient should be apprised of the potential hazard to a fetus. [See Con!mindications (4./)j 

I f1rman Data 

In a report of thirteen live births after single dose mifepristone exposure. no fetal abnormalities were 
noted. 

Animo/ JJata 

Teratology studies in mice. rats and rabbits at doses of 0.25 to 4.0 mg/kg (less than human exposure at the 

maximum dinical dose. based on body surface area) wl:rc carried out. Because of the anti-progestational 
a<:tivit y of mifcpristom:. ktal losses were much higher than in control animals. Skull deformities were 
de!<:ctl:d in rabbit studies at less than human exposure. although no teratogenic effects of mifcpristone 
have been observed to date in rats or mice. These deformities were most likely due to the mechanical 
ctTects of uterine contractions resulting from antagonism of the progesterone receptor. 

8.3 Nm·sing Mother·s 

Mifepristonc is present in human milk of women taking the drug. Because of the potenrial for serious 

adverse reactions in nursing int~mts fi"om KORL YM. a decision should be made whether to discontinue 
nursing or to discontinue the drug, taking into account the importance of the drug to the mother. 

8.4 Pediatric Use 

Safety and effectiveness ofKORJ.YM in pediatric patients have not been established. 

ll.S (;(•t·iatric llse 

Clinical studies with KORL YM did not include sufficient numbers of patients aged 65 and over to 

determine whether they respond di ITerently than younger people. 

8.6 Renal Impairment 

The maximum dose should not exceed(>()() mg per day in renally impaired patients. {See Clinical 

Phamwco!og:,' I I ].3)] 

8. 7 liPpatic hnpairnwnt 

In patients with mild to moderate hepatic impairment, the maximum dose should not exceed (>()() mg per 

day. The pharnwcokinetic.s of mifepristone in patients with .severe hepatic impainnent has not been 

studied. and KORI.YM should not be used in these patients. {See C/inicu! Plwrmaco!og;y (12.3)] 

8.8 Females of Reproductive PotPntial 

Due to its anti-progestational activity. KORLYTv! causes pregnancy loss. FxcludL: pregnancy before the 
initiation of treatment with KORL YM or if treatment is interrupted t()l· more than 14 clays in females of 
reproductive potential. Recommend contraception for the duration of treatment and !()r one month after 
stopping treatment using a non-hormonal medically acceptable method of contraception. If the patient has 

had surgical sterilization. no additional contraception is needed. 

12 
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10 OVERDOSAGE 

There is no experience with overdosage ofKORLYM. 

I I DESCRIPTION 

KORl .YM (mi fepristone) is a cortisol receptor blocker for oral administration. The chemical name of 
mifepristonc is 11fl-(4-dimcthylaminopheny1)-17f)-hydroxy-17a.-(l-propynyl)-estra-4, 9-dien-3-one. The 
chemical formula is C29II15N02 : the molecular weight is 429.60, and the structural formula is: 

H,C 

CH3 
1la 17b 1?c 

10 
H 

Mifcpristom: dcmonstratcs a pH-related solubility profile. The greatest solubility is m:hievcd in acidic 
media ( 25 mg/mL at pH 1.5) and solubility declines rapidly as the pi! is increased. At pi! values above 
2.5 the solubility of mifcpristonc is less than 1 mg!mL 

Each KORL YM tabkt for oral usc contains 300 mg of mifcpristone. The inactive ingredients of 
KORLYM tablets are silicified microcrystalline cellulose, sodium starch glycolate, 
hydroxyprnpylcellulose, sodiumlauryl su!Ette, magnesium stearate, hypromcllose, titanium dioxide. 
triacetin, D&C yellow 10 aluminum lake, polysorbate 80, and fD&C ydlow 6 aluminum lake. 

12 CLINICAL PHARMACOLOGY 

I 2.1 Mechanism of At·tion 

lvlifepristonc is a sdcctivc antagonist of the progcstc:ronc receptor at low doses and blocks the 
glucocorticoid receptor (GR-Il) at higher doses. Mifcpristone has high atlinity tor the GR-II receptor but 
little a!Tinity for the GR-1 (l'vlR, mineralocorticoid) receptor. In addition, mifepristonc appears to have 
little or no affinity tor estrogen, muscarinic, histaminic. or monoamine receptors. 

12.2 Pharmacodynamics 

Because mifepristone acts at the receptor lew! to block the c!Tects of cortisol, its antagonistic actions 
affect the hypothalamic-pituitary-adrenal (J !PA) axis in such a way as to further increase circulating 
cortisol levels while, at the same time. blocking their effects. 

Reference ID: 4099012 

13 



766

Mifcpristone and the three active metabolites have greater aftlnity t<x the glucocorticoid receptor [100% 

(mifepiistone). 61% (metabolite 1 ), 48% (metabolite 2), and 45% (metabolite 3)J than either 
dexamethasone (23%) or cortisol (9%). 

12.3 Pharmacokinetics 

Absm]Jiion 

Following oral administration, time to peak plasma concentrations of mifepristonc occurred between 1 

and 2 hours f(lllowing single dose, and between I and 4 hours following multiple doses of 600 mg of 

KORLYM in healthy volunteers. Mean plasma concentrations of three active metabolites of mifepristone 

peak between 2 and 8 hours aller multiple doses of (iOO mg/day, and the combined concentrations of the 

m<:tabolitcs exceed that oJ' the parent mifcpristone. Exposure to mifepristonc is substantially less than 

dose proportional. Time to steady state is within 2 weeks, and the mean (SD) half~ life of the parent 

mikpristonc was 85 (61) hours following multiple doses of 600 mg!day of KORLYM. 

Studies evaluating the effects of food on the plwrmacokinctics of KORL YM demonstrate a significant 
increase in plasma levels of miiepristonc when dosed with !(x1CI. To achieve consistent plasma drug 

conccntratiow •. patients should be instructed to always take their medication with meals. 

Distribllfion 

Mifcpristonc is highly bound to alpha-1-acid glycoprotein (AAG) and approaches saturation at closes of 

I 00 mg (2.5 ~d\1) or more. Mitepristone and its metabolites also bind to albumin and arc distributed to 

other tissues. including the central nervous system (CNS). As determined in vitro by equilibrium dialysis, 
binding of milepristone and its three active metabolites to human plasma proteins was concentration

dupcndent. Binding was approximately 99.2% for milepristone, and ranged hom 96.1 to 98.9% fi.lr the 

three active m<.:tabolites at clinically relevant concentrations. 

JIJelabo/ism 

Cytochrome P450 3A4 (CYP3A4) has been shown to be involved in mifepristone metabolism in human 

liver microsomcs. Two of the known active metabolites arc the product of demethylation (one 

monodcmcthylatcd and one di-demethylated), wllilc a third active metabolite results from hydroxylation 

(monohyclroxylnted). 

Flimination and Excretion 

Excretion is primarily (approximately 90%) via the fecal rouk. 

Specific Populations 
Rena/Impairment 

The pharmacokinetics of mi fepristone in subjects with severe renal impairment (creatinine clearance 

I CrCl.l < 30 mi./min, hut not on dialysis) was evaluated following multiple closes of 1200 mg KORl ,YM 

fi.n· 7 days. Mean exposure to mifepristone incrcasc:d 31 '/),,with similar or smaller increases in metabolite 

exposure as compan:d to subjects with normal renal function (CrCI. > ')() mL/min). Then: was large 

variability in the exposure of mifcpristonc and its Im:tabolitcs in subjects with sevt:re renal impairment as 

compared to subjects with nornwl renal function (geometric least square mean ratio I C!l for AUC of 
mifepristonc: 1.21 10. 71-2.06]; metabolite 1: 1.43 I 0.84-2.44]; metabolite 2: 1.18 10.64-2.17] and 

metabolite 1: l .I 9 10.71-1 .99 ]). No change in the initial dose of KOR LYM is needed for renal 

impairment: the maximum dose should not exceed 600 mg per day. 
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IIepatic Impairment 

The pharmacokinetics of mifcpristone in subjects with moderate hepatic impairment (Child-Pugh Class 
B) was evaluated in a single- and multipk-dosc study (600 mg !(lr 7 days). The pharmacokinetics in 
subjects with moderate hepatic impairment was similm to those with normal hepatic function. There was 
large variability in the exposure ofmifepristone and its metabolites in subjects with moderate hepatic 
impairment as compared to subjects with normal hepatic ii.mction (geometric least square mean ratio [CIJ 
for Al.!C of mi Cepristone: 1.02 [ 0.59- I.76J; metabolite 1: 0.95 [0.52- I .71 ]; metabolite 2: 1.:'7 [0.7 1 -2.(i2] 
and metabolite 3: 0.62 [0.33-1.16]). Due to limited information on safety in patients with mild-to
moderate hepatic impairment, the maximum dose: should not exceed 600 mg per day. The 
pharmacokinetics of mifcpristonc in patients with severe hepatic disease has not been studied. KORLYM 
is not recommended in patients with severe hepatic disease. 

Drug-Drug Interadions 

In Vitro ;lssessmenr oj'J)rzrg Jnterocrions 

In vitro studies indicate a potential f()r CYP-mediatcd drug interactions by mifcpristone and/or its 
metabolites with substrates of CYP2A6, CYP2C8/2C9, CYP2Cl9, CYP3A4, CYP1A2, CYP2B6, 
CYP2D6, and CYP2El. In vitro studies also indicated an interaction potential for drug transport mediated 
by P-glycoprotein (P-gp) and breast cancer resistance protein (BCRP). In vitro studies indicate 
mifcpristonc metabolism is mediated by CYP3!\, and that mifepristonc also inhibits and induces CYP3A. 

In Vivo Assessment oj'Drug Interactions (s·ee liiblc 3) 

Tablt> 3. Summat·y Table ofKORLYM Drug-Dmg Interaction Effel'ts 

Dosing of 

i\Iifepristone 

Coadministcn•d 

Drug 

Effect of KORL Yi\1 on Coadministcrml Drug 

Dosing of 

Coudministert~d 

Drug 

Contraindicat<•d with mifcpristonc (See Contraindication.\· t4J] 

1200 mg once daily [(lr I 0 

days 
sinn·nstatin1 80 tng single dose 

Geometric i\lean Ratio 

(analyte ratio with/without 

drug coa'-hninistration) 

Analytc 

simvastatin 

acid 

sin1vastatin 

ACC Cmax 

15.70 IX.20 

I0.40 7.02 

t:se lowest dose of cuadministN·ed drug, based on clinical experietH:e and/or usc of therapeutic drug tnonitoring r----- -·~-~--,-------~------·,---~--~·----~~--~~ 

1200 mg once daily for 10 

days 

1200 mg once daily for 7 

days 

1200 mg once daily for I 0 

days 

f1uvastatin 3 

Eff~ct of CondministHcd Drug on KORLYM 

Dose adjustnwnt n•quircd 

600 mg once daily f()r 17 

clays 
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ketoconazolc 

1 tng singlt: dose 

40 mg single closc 

O.I25 mg once daily 

200 mg bid on clays I3-

l7 

alprazolatn 

4-hydroxy-

alprazolam 

t1uvastatin 

digoxin 

mifcpristonc 

Metabolite l t 

1.80 

0.76 

.1.57 

I .40 

ux 
1.02 

0.81 

o.:w 

1.76 

1.64 

1.28 

1.06 

15 

IIepafic [mpairnmnt

The phz-u'macokinctics of mifepristone in subjects with moderate hepatic impairment (Child—Pugh Class

B) was evaluated in a single— and multiple-(lose study (600 mg for 7 days). The pharmacokinetics in
subjects with moderate hepatic impairment was similar to those with normal hepatic function. There was
large Variability in the exposure ot‘mifepristone and its metabolites in subjects with moderate hepatic
impairment as compared to subjects with normal hepatic function (geometric least square mean ratio [Cl]
tor AUC ol‘mitepristone: 1.02 [0.59-1.76]; metabolite l: 0.95 [0.52—1.71]; metabolite 2: 1.37 [0.71—2.62]
and metabolite 3: 0.62 [0.33—1.16]). Due to limited int’ormation on safety in patients with mild-to-
moderate hepatic impairment, the maximum dose should not exceed 600 mg per day. The
phz-u‘maeokineties ofinifepristonc in patients with severe hepatic disease has not been studied. KORLYM
is not recommended in patients with severe hepatic disease.

Drug—Drug Interactions

In Vi/ro /1.i‘se.s'.slnenl (if/)rug Interactions

In Vitro studies indicate a potential for CYP-mediated drug interactions by milepriston * andfor its
metabolites with substrates 01' CYPZAG, CTYP2C78/’2C9, CYP2C19, CYP3A4, CYP1A2, CYP2B6,

CYP2D6. and CYPZEI. In vitro studies also indicated an interaction potential for drug transport mediated
by 17-g1ycoprotein (l’~gp) and breast cancer resistance protein (BCRP). In Vitro studies indicate
mifepristone metabolism is mediated by CY1’3 A, and that mifepristone also inhibits and induces CYP3A.

In Vivo /1 saves-17w}?! Qf‘D/‘ug [meme/ions (see Table 3)

Table 3. Summary Table of KORLYM Drug—Drug Interaction Effects 

Gemnetrie Mean Ratio

, _ Dosing of (analyte ratio with/without
Dostng of Coadmimstcred w , : . . ~

. . .' . (.oadmimstered drug coadmmlstratron)
i\'Ifl€[)I‘ISt0H8 Drug '

‘ Drug
 

Anal)" te
 

Effect of KORLYM on Coadministerod Drug

(‘ontraindicated with inifcpristone [See (.7017It‘aiiidiculions (4)] lsimvastatin 15.70 18.20

      
 

 
  
   

1200 me once clailV for 10 , _ 1 j . ,
V 1 ' simvastann tsO mg, Single dose aeid

C 11 IS . .
'1 snuvastatm 10.40

  
Use lowest dose of coatlministered drug, based on clinical experience and/or use ot‘therapeutie drug monitoring
 

 

. ‘ alprazolam 1.80 0.81
1200 mg once daily 101' 10 3 .

'lws alprazolam 1 mg single dose 4-hydroxy—
L ‘ *' j alprazolam 0.76 J 0.39

1200 '0 “d/l/f‘7 , . .
mo onu. '11 } 0‘ fluvastatm5 40 mg Single dose fluvastatm 3.57 1.76days 

_..1
1200 mg once daily for 10 t in1.40

  
l digoxin1 0.125 mg once daily digoxinc ays

Effectiof Coadininistercd Drug 0n KORLYM .
Dose adjustment required

200 mg bid on days 13—
1<'etoconazole 1 7

 

 

 

 

  
 

  
 

mifepri stone
Metabolite 1?

600 mg once daily for 17

  
 

  
days
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I I I 
Metabolite 2-j" 

11.67 I 1.69 

Metabolite 3t 0.95 0.96 

Effect of Com! ministered Drug on KORLYM 

No dosing adjustment required 

14 300 mg once daily for 

I cinicticlinc:- I BOO mg once daily I mifcpristonc 1 0.85* 1 clays 
0.75 

" 'No cftcct ~ 90'~o Cl. wrthm range O.XO ~ 1.25 

tScc Section 12.2 len· the relative potencies of the three metabolites 

1 Simvastatin40 mg dose used as reference for the comparison. Result could he representative of other 

oral dmgs with CYP3A metabolism and high first pass effect: cyclosporine, midazolam. triazolam. 

pimozidc, silcknafil, sirolimus, and tacrolimus 
2 Result could be representative of other oral drugs with CYP3A metabolism and low first pass effect. 

Clinical significance of any interaction will depend on the therapeutic margin of the drug. 
3 Result could be representative of other oral drugs with CYP2C8/C9 metabolism 

' Plasma digoxin concentration should be measured after 1 to 2 weeks of concomitant usc and li.>llowing 

usual clinical practice at appropriate intervals thereafter. 
3Result could be rcprescntatiw of other mild inhibitors of CYP3A 

13 NO'\CLINICAL TOXICOLOGY 

13.1 Carcinog<>n<>sis, Mutagenesis, Impainncnt of F(•rtility 

Mifcpristone was evaluated for carcinogenicity potential in rats and mice. Rats were dosed for up to two 
years at doses of 5, 25, and 125 mg/kg of mifepristone. The high dose was the maximum tolerated dose, 
but exposure at all doses was below exposure at the maximum clinical dose based on AUC comparison. 
F..:malc rats had a statistically signific:ant increase in fi.>llicular cell adenomas/<.:arcinomas and liver 
adenomas. It is plausible that these tumors arc due to drug-induced enzyme metabolism, a mechanism not 
considered clini..:ally relevant, but studies confirming this mechanism were not conducted with 
mifcpristonc. Mice were also tested for up to 2 years at mifcpristonc doses up to the maximum tolerated 
dose of !25 mg/kg, which provided exposure below the maximum clinical dose based on AUC. No drug
related tumors were seen in mice. 

Mifepristone was not genotoxic in a battery of bacteriaL yeast, and mammalian in vitro assays, and an in 
vivo micronucleus study in mice. 

The pharmacological activity of mi feptistone disrupts the estrus cycle of adult rats at a dose of 0.3 mg/kg 
(less than human exposure at the maximum clinical dose, based on body surl~tcc area). However, 
following withdrawal of treatment and subsequent resumption of the cstms cycle, there was no effect on 
rcproducti ve function when mated. 

/\. single subcutaneous dose of mifcpristonc (up to I 00 mg/kg) to rats on the first day after birth did not 
adversely affect future reproductive function in males or females, although the onset of puberty was 
slightly premature in dosed females. Repeated doses ofmifepristone (1 mg every other day) to neonatal 
rats resulted in potentially adverse fertility effects, including oviduct and ovary malformations in females, 

16 

Reference 10: 4099012 



769

delayed male puberty, ckficient male sexual behavior, reduced testiculm size, and lowered ejaculation 

fi·equency. 

14 CLINICAL STIJDU:S 

14.1 Cushing's Syndronw 

An uncontrolled, open-label, 24-wcek, multicenter clinical study was conducted to evaluate the safety and 

efficacy ofKORL YM in the treatment of endogenous Cushing's syndrome. The study cmolled 50 

subjects with clinical and biochemical evidence ofhypercortisolemia despite prior surgical treatment and 

rallintherapy. The reasons for medical treatment were failed surgery. recurrence of disease, and poor 

medical candidate for surgery. Forty-three patients (86%) had Cushing's disease, Hmr patients (8%) had 

ectopic ACTI-I secretion, and three (6%) had adrenal carcinoma. Baseline characteristics included: mean 

age of 45 years (range 26 to 71), mean BMI of 36 kg/m2 (range 24 to 66), mean weight I 00 kg (rang.: 61 

to 199), and mean waist circumference was 119 em (range 89 to 178); 70% were female; 84% were white 

and 16% were black or African American. Baseline mean urinary ti-ec cortisol level was 365 flg per 24 hr. 

Patients belonged to one of two cohorts: a "diabetes" cohort (29 patients, 26 with type 2 diabetes and 3 

with glucose intolerance), and a ''hypertension'' cohort (21 patients). Ef1icacy was evaluated separately in 

the two cohorts. KORLYM treatment was started in all patients at a dose of 300 mg once a day. The study 
protocol allowed an increase in dose to 600 mg after 2 weeks, and then by additional :lOO mg inl'rements 

every 4 weeks to a maximum of 900 mg per day for patients <60 kg, or !200 mg per day for patients 

>60 kg. based on clinical tolerance nnd clinical response. 

Res/Ills in the diabetes cohm·f 

Patients in the diabetes cohort underwent standard oral glucose tolerance tests at baseline and periodically 

during the clinical study. Anti-diabetic medications were allowed but had to be kept stable during the trial 

and patients had to be on stable anti-diabetic regimens prior to enrollment. ·rhe primary efficacy analysis 

for the diabct<:s cohort was an analysis of r.:spomlers. A responder was defined as a patient who had a 
> 25% r.:dtJction f1·om baseline in glucose AU C. The primary efficacy analysis was conducted in the 

modified intent-to-treat population (n 25) defined as all patients who received a minimum of 30 days on 

KORL YM. Fillcen of25 patients (60%) were treatment responders (95% CI: 39%,78%). 

Mean lib A lc was 7 A'Yo in the 24 patients with HbA1 c values at baseline and Week 24. For these 24 

patients mean reduction in Hbi\ 1 c was 1.1% (95% Cf -l.G, -0.7) fl·om baseline to the end of the triaL 

hmrteen of24 patients had above normalllbAlc levels at baseline, ranging between 6.7% and !0.4%; all 

of these patients had reductions in lib A! c by the end of the study (range -0.4 to -4.4%) and <:ight of 14 

patients (57%) normalized I-IbA1 c levels at trial <:mL Antidiabetic medications were rcduc.:d in 7 of the 

15 DM subjects taking antidiabetic medication and r.:mained constant in the others. 

Res1111s in the hypertension cohort 

There were no changes in mean systolic and diastolic blood pressures nt the end of the trial relative to 

baseline in the modified intent-to-treat population (n~2] ). 

Signs and SJ'mptoms of Cushing '.1· svndrome in both cohorts 

Reference ID: 4099012 
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Individual patients showed varying degrees of improvement in Cushing's syndrome manikstations such 

as cushingoid appearance, acne, hirsutism, striae. psychiatric symptoms, and excess total body weight. 
Because of the variability in clinical presentation and variability of response in this open label tTial, it is 
uncertain whether these changes could be ascribed to the effects ofKORLYM. 

16 IIOW SUPPLIED/STORAGE AND HANDLING 

KORLYM is supplied as a light yellow to yellow, lilm-coatlJd, oval-shaplJd tablet dcbossed with 
"Corccpt" on one side and "300" on the other. Each tabkt contains 300 mg of mifcpristonc. KORLYM 

tablets arc availabk in bottles of28 tablets (NDC 76346-073-01) and bottles of280 tablets (NDC 76346-
073-02). 

Store M controlled room temperature. 25 oc (77 ''F); excursions permitted to !5 to 30 "C (59 86 ''F). 
[See USP Con/rolled No0111 Temperature/ 

17 PATIENT COUNSELING INFORMATION 

1\.s a part ofpMicnt counseling. doctors must review the KORL YM Medication Guide with every patient. 

17.1 lmpo1·tanc(' of Pr('wnting P1·egnancy 

• Advise patients that KORI.YM will cause termination of pregnancy. KO.RI.YM is 
contraindicated in pregnant patients. 

• Counsel icmnlcs of reproductive polt:ntial regarding pregnancy prevention and planning with a 
non-hormonal contraceptive prior to use of KORI "YM and up to one month alter the end of 
treatment. 

• Instruct patients to contact their physician immediately if they suspect or confirm they are 
pregnant. 

Reference ID: 4099012 
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~ledication Guide 
KORLY:'IJ' (KOR-Lim) 

(mifepl'istone) 
tablets 

"'hat is the most important information I should know about KORL Yl\1? 

KORLYM can cause serious side t'fft>cts, induding: 

• Loss of a pn)gnnncy. Wmnen who <.:an bccon1e pregnant 1nust: 

o haYe a negativ~ pregnancy test bd()re starling KORLYM 

have a n~gative pregnancy test before restarting KORI ,YM if you stop taking it f()r more than 14 days 

o usc a non-hormonal form of birth control while taking KORLYM and for l month after stopping KORLYM. 

Talk to your doctor about how to prevent pregnancy. Tell your doctor right away if you think you may be 

pregnant. 

\\'hat is KOH.L Y:\I? 
KORLYM is a prescription medicine l"ed to treat high blood sugar (hyperglycemia) caused by high cortisol levels 
in the blood (hyperc·ortiso!ism) in adults with endogenous Cushing's syndrome who have type 2 diabetes mellitus or 
glucose intolerance and have b.ilcd surgc1y or cannot have surgcty. 
KORL YM is not i()r people who have type 2 diabetes mellitus not caused by Cushing's syndrome. 
It is not knmm ifKORLY:Vl is safe and effective in children. 
Do not take KORL Yi\1 if you: 
• are pregnant. Sec "What is tbc most important inf(1nnation I should know about KOR!.Yl'v!'1" 

• arc taking: 
n silnvastatin (/.ocnrt, Vytorin'. JuvisyncF .. Simcort) 

n lon.statin (Mcvaco/, Altoprcv', Aclvicor') 

o cydosporinc (Gengraf\i,·, Kcorall;!., Rcstasi~/. Sandimnnmcr.) 

o dihydroergotan1ine (Migmnalt) 

crgotatninc (Frgoma/'', M igcrgotf) 

o fentanyl (Abstralt .. Actiqt, Duragcsicf', fentorai'') Lazandai!-', Onsolis:tt, Subli1nazc PrcscrvatiYe frcct. Subsyst) 

o pimozide (Orap') 

o quinidine (Neudexta'·) 

o sirolimus (Rapmnunct·, Torisdl{·) 

o tacrolimus (Prograi~, Protopict:) 

• n1ust take corticosteroid Jncdicincs for other serious medical problen1s 

• arc a wmnan who still has her uterus (\\'mnb) and have: 
o unexplained bleeding from your vagina 

o changes in the cells lining your uterus (cndon1ctri8l hyperplasia) or cancer of the lining of your uterus 

(endometrial cancer) 

• are allergic to mifepristone or any of the ingredients in KOH.L YM. See the end of this Medication Cruide for a 
complete list of ingredients in KORJ ,YM. 

Talk to your doctor before taking KORLYM if yon have any of these conditions. 
What should I tt>ll my doctor before taldng KORLY:\1'? 

Bd(Jre taking KORLYM, tell your doctor if you: 

• haYe low potassium in your blood (hypokalemia) 

• have or haYe had a bleeding probletn or arc taking tnedicincs to thin your blood 

• hnYe or han.: had heart problcn1:s 

• ha\·e had an organ transplant 

haYe been taking 1nedicincs called corticosteroids (cortisone. dexmncthasonc. methylprednisolone, prednisolone. 

prcdni son~.:) 

• an; breast feeding or plan to breast feed. KORLYiv1 passes into your breast n1ilk and may hann your baby. You and 

your doctor should decide if you will take KOR! ,YM or brcastfccd. You should not do both. 

!9 
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Tell your doctoo· about nil of the medicines you take, including prescription and nonprescription medicines, 

vitamins and herbal supplcnu~nts. 

Using KOHLY:\I with certain other medicines can affect each other. Using KORLYM with other medicines can 
cause st:rious side effects. 
Especially tell your doctor if you take: 
• tnedicines to treat: 

n fungal infections (such as kctocnnazolc) 

o depression 

o li!V infection 

o Hepatitis C infection 

n certain backrial infections 

o high blood pressure 

• steroid tncdicincs such as prednisone 

• thyroid honnoncs 

Ask your doctor or pharnulCist for a list of tlu.:se n1edidnes if you are not sun:. Know the tnedicin~s you take. Keep a 
list of thcn1 to show to your doctor and phannacist. 
Ilow should I take KORLYM? 

• Take KORI .YM exactly as your doctor tells you. 
• Your doctor tnay change your dose if needed. 

• KORL YM is usually taken 1 time each day. 

• Take KORL YM with food. 

• Swallow KORLYM whole. Do not split crush or chew KORLYM tablets. If you cannot swallow KORLYM 

tablets whole, tell your doctor. 

\Vhnt should T avoid while taking KORLYi\H 
You should not drink grapcli11it juice while you take KORLYM. Grapcfhtit juice may increase the amount of 
KORL.Y?vl in your blood and increase your chance of having side diects. 
What at·c the possiblt• side effects of KORLYl\I'? 

KORLY:\I can cause serious side effects including: 
• Set• ""'hat is th<• most important information I should !mow about KORLYM?" 
• o·edut·ed cffel'ts of adrenal hormones (adrenal insufficiency). KORJ .YM slops an adrenal honnonc in your 

body called (..:Ortisol frotn working. Tdl your doctor right away if you have any sympton1s of adrenal 
insufiicil.'ncy. S:;.:1nptntns may include: 

n unusual tircdncs~ or weakness 
o nausea 
~·) fatigue 

o low blood pressure (hypotension) 
o low blood sugar (hypoglycemia) 

• low blood potassium (hypokalt•mia). Your doctor should check the level of potassium in your blood bci(Jrc you 
start taking KORL YM and while you take it. Tell your doctor if you have any signs of'! ow potassium. Signs may 
include: 

~-; muscle w~akncss, aches, or crarnps 
o abnonnal or irregular heartbeats (palpitations) 

• bleeding from the vagina. KORLYM may cause the lining of your uterus to hecomc thick and may cause your 
uterus to bleed. Tell your doctor right a\vay about any bleeding from your Yagina that is not nonnal for you. 

• problems with the electrical syst<•m of your heart (QT interval prolongation), 
• worsening of symptoms of other medkal pt·oblems that arc trNitt•d with corticostt•roids when you take 

corticosteroids and KORLY:\l at the same time. 
The most common side c!Tccts ofKORLYM include: 

• nUUS(:a • tfttiguc 
• headache • low potassium in your hlood 

~_ain in your anns and lcg,o_s_c(,_a_rt_h_r_a_,lg"->i_a"-) _________ ._,_·o_I_n_i_ti_n~g_'~------------------' 
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• s\\'clling of your anns and kgs (peripheral edema) • high blood pressure 
• di7.71ncss • decreased appetite 

• thickening of the lining of the uterus (endometrial hypertrophy) 
Tell your doctor if you have any side effect that bothers you or that does not go away. 

·nJCsc arc not all the possible side cft~ets of KORLYM. 
Call your doctor for medical advice about side effects. You mav report side ellects to FDA at 1-800-FDA-IORS. 
How should I ston• KORLYM? 
Store KORLYM at room temperature. bdwcen 68'T to 77"F (20"C to 25"C). 
Keep KORLY\J and all nwdicitH's out of the reach of children. 
G(•m•r·al information about the safe and effectivP usP of KORLY\J 
!-.1cdicincs arc sornctinu::s prescribed for plll])OScs other than those listed in a l\1cdication Guide. 

Do not use KORL YM for a condition for which it was not prescribed. Do not give KORL YM to other people, even 
if they ha\'c the sarnc symptorns you have. I.t may hann them. You can ask your pharmacist or hcalthcarc provider 
for infonnation about KORI .YM that is written for hcalthcarc professionals. 
What are the ingredients in KORLY\I? 

Active ingredient: mifepristone 

Inactive ingredients: silicilied microcrystalline cellulose. sodium starch glycolate, hydroxypropykcllulosc, sodium 

Iaury! suli~lte) magncslun1 stearate, hyprmnellose, titanium dioxide, triacetin, D&C yellow 10 almninun1 lake. 

polysorbate 80. and FD&C yellow 6 aluminum lake. 
Mamtl\Jcturcd lclr: Corccpl Therapeutics Incorporated, Menlo Park, CA 94025 
KORLYM' is a registered trademark ofCorccpt Thdapcutics Incorporated. 
't120 17 Corcept Therapeutics Incorporated. All rights reserved. 
K-00004 MAY 2017 
Fnr more int()nllation, go to \\"\V\\'.korlvm.com or ww.\\'.Ci)rt:~.Rh·com or calll-R55-456-7596. 

This Medication Ciuide has been approYed by the U.S. Food ami Dn1g Administration 

Rc,·iscd: 05i20l7 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PT0-875 15/627,359 06/19/2017 D To be Mailed 

ENTITY: D LARGE [8J SMALL D MICRO 

APPLICATION AS FILED- PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

D BASIC FEE N/A N/A N/A 
(37 CFR 116(a), (b), or (c)) 

D SEARCH FEE N/A N/A N/A 
(37 CFR 116(k), (i), or (m)) 

D EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = . 

(37 CFR 1.16(i)) X $ = 
INDEPENDENT CLAIMS 

minus 3 = . 
(37 CFR 1.16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

0APPLICATION SIZE FEE 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S. C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

• If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED- PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

07/18/2018 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR :;:;;: 
1.16(i)) 

• 30 Minus .. 30 = 0 X $50= 0 
0 

Independent z (37 CFR 1 .16(h)) 
• 4 Minus ... 4 = 0 X $230 = 0 

w 
:;:;;: D Application Size Fee (37 CFR 1.16(s)) 
<( 

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR . Minus .. = X $ = w 1.16(i)) 

:;:;;: Independent . Minus ... = X $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
:;:;;: D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
•• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". William Phillips 
••• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

Th1s collection of mformat1on 1s requ1red by 37 CFR 1.16. The mformat1on 1s requ1red to obta1n or reta1n a benefit by the public wh1ch 1s to f1le (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S. C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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Doc Code: TRACK1.REQ 
Document Description: TrackOne Request 

PTO/AIA/424 (04-14) 

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION 
UNDER 37 CFR 1.102(e) (Page 1 of 1) 

First Named 
Inventor: Joseph K. Belanoff I ~~~~~~~isional Application Number (if 1151627,359 
Title of 
Invention: CONCOMITANT ADMINISTRATION OF GLUCOCORTICOID RECEPTOR MODULATORS AND CYP3A INHIBITORS 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR 
THE ABOVE-IDENTIFIED APPLICATION. 

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in 
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met 
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee, 
and examination fee are filed with the request or have been already been paid. I understand 
that any required excess claims fees or application size fee must be paid for the application. 

2. I understand that the application may not contain, or be amended to contain, more than four 
independent claims, more than thirty total claims, or any multiple dependent claims, and that 
any request for an extension of time will cause an outstanding Track I request to be dismissed. 

3. The applicable box is checked below: 

I. 0 Original Application (Track One) - Prioritized Examination under§ 1.1 02(e)(1) 

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111 (a). 
This certification and request is being filed with the utility application via EFS-Web. 

---OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111 (a). 

This certification and request is being filed with the plant application in paper. 

ii. An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each 
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is 
filed with the application. 

II. 0 Request for Continued Examination - Prioritized Examination under§ 1.1 02(e)(2) 

i. A request for continued examination has been filed with, or prior to, this form. 
ii. If the application is a utility application, this certification and request is being filed via EFS-Web. 
iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111 (a), or is 

a national stage entry under 35 U.S.C. 371. 
iv. This certification and request is being filed prior to the mailing of a first Office action responsive 

to the request for continued examination. 
v. No prior request for continued examination has been granted prioritized examination status 

under 37 CFR 1.102(e)(2). 

signature /Kenneth A. Weber/ Date 2018-08-28 

~p~~~Typed) Kenneth A. Weber Practitioner 31677 
Registration Number 

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. 
Submit multiple forms if more than one siqnature is required.* 

EJ *Total of 
1 

forms are submitted. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of 
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) 
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the 
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or 
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or abandonment of the 
application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from 
the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority of 
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record 
was filed in an application which became abandoned or in which the proceedings were terminated and which 
application is referenced by either a published application, an application open to public inspection or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Filing Date: 19-Jun-2017 

Title of Invention: 
CONCOMITANT ADMINISTRATION OF GLUCOCORTICOID RECEPTOR 
MODULATORS AND CYP3A INHIBITORS 

First Named Inventor/Applicant Name: Joseph K. Belanoff 

Filer: Kenneth A. Weber/JoAnn Honcik Dallara 

Attorney Docket Number: 085178-1 053027-01141 ous 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 
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PROCESSING FEE, EXCEPT PROV. APPLS. 2830 1 70 70 

Petition: 

Patent-Appeals-and-Interference: 
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Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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International Application Number: 
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Title of Invention: 
CONCOMITANT ADMINISTRATION OF GLUCOCORTICOID RECEPTOR 
MODULATORS AND CYP3A INHIBITORS 
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Number Message Digest Part /.zip (ifappl.) 
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characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
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National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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I hereby certify that this correspondence is being filed via 
EFS-Web with the United States Patent and Trademark Office 
on September 14 2018. 

KILPA1RICK TOWNSEND & STOCKTONLLP 

By: /JoAnn Honcik Da11ara! 
Jo Ann Honcik Dallara 

PATENT 
Attorney Docket No.: 085178-1053027-011410US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Joseph K. Belanoff 

Application No.: 15/627,359 

Filed: Jun 19, 2017 

Confirmation No.: 2957 

Examiner: Chris E. Simmons 

Technology Center/ Art Unit: 1629 

For: CONCOMITANT ADMINISTRATION AGENDA FOR INTERVIEW 

OF GLUCOCORTICOID RECEPTOR 

MODULATORS AND CYP3A INHIBITORS 

Customer No.: 144579 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Applicant acknowledges with gratitude the opportunity to discuss the subject 

application on September 18, 2018 at 3 pm EST. The following is a proposed agenda for our 

discussion. 

AGENDA FOR INTERVIEW ON SEPTEMBER 18, 2018 

I. Purpose of Interview: 

1. Brief overview of the 254 pages of response filed on 7/18/18 
i. Claim amendment and response (pages 7-28) 
ii. 5 expert declarations and CVs (pages 29-122) 
iii. Exhibits 2-8 (pages 124-254) 

2. Summary of prosecution strategy -to rebut and traverse PFO 

3. Substantive discussion of applicant's remarks and expert declarations 

1 
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II. Recommended papers to have ready access to: 

Response (See pages 7-28) 
Two Rule 132 declarations of Dr. Moraitis (See pages 29-41 and 56-60) 

III. Prosecution strategy - Rebutting a PFO based on optimization of dosing 

IV. Substantive discussion of response and declarations 

1. Claim amendments -narrowing claim scope from genus to drug species - GRAs to 
mifepristone 

2. Non-obviousness arguments 

Examiner: Optimization of drug dosing is PFO unless rebutted 

Applicant: The following 3 points effectively rebut the PFO 

i. The prior art teaches away from invention of using doses above 300 mg/day. 
The additional declarations ofMoriatis and Yau specifically address the Examiner's 
interpretation of the Korlym® Package Insert; 

ii. Difference in kind versus difference of degree: FDA recommended maximum 
dose of300 mg/day is not therapeutic to 87% of patients needing mifepristone to treat Cushing's 
syndrome. 

iii. Surprising advantages- claimed invention avoids the need for clinical trials 
and allows patients in need the immediate benefit of the claimed combination therapy. 

KILPATRICK TOWNSEND & STOCKTON LLP 

2 

Respectfully submitted, 

/Kenneth A Weber/ 
Kenneth A Weber 
Registration No. 31,677 
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1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
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National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
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an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
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I hereby certify that this correspondence is being filed via 
EFS-Web with the United States Patent and Trademark Office 
on September 21 2018 

KILPA1RICK TOWNSEND & STOCKTONLLP 

By: /JoAnn Honcik Da11ara! 
Jo Ann Honcik Da11ara 

PATENT 
Attorney Docket No.: 085178-1053027-011410US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Joseph K. Belanoff 

Application No.: 15/627,359 

Filed: June 19, 2017 

For: CONCOMITANT ADMINISTRATION 
OF GLUCOCORTICOID RECEPTOR 
MODULATORS AND CYP3A INHIBITORS 

Customer No.: 144579 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Confirmation No.: 2957 

Examiner: Chris E. Simmons 

Technology Center/ Art Unit: 1629 

SECOND PRELIMINARY 
AMENDMENT 

Prior to examination of the above-referenced application, please enter the following 

amendments and consider the following remarks: 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims which begins on page 3 

of this paper. 

Remarks/Arguments begin on page 7 of this paper. 

Page 1 of 10 
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Appl. No. 15/627,359 
Arndt. dated September 21, 2018 
Preliminary Amendment 

AMENDMENTS TO THE SPECIFICATION 

Please replace paragraph 0048 with the following amended paragraph: 

[0048] According to the U.S. Food and Drug Administration (FDA) definition 

PATENT 

~htt]?: f.l.'m"<"2<1~. tea. gE»<:Drugs:De'\;e{ Ell'.H'&e&t \-j.?j.?fo/, ~aJPFEiee 3slfJ~weff.lj.?ffietttReseHfBes+'Drttgh:rt:ef 

ll9HS2W-!~-nbcling/ggmQ2~1§~23.htJn, accessed February 16, 2017), strong CYP3A inhibitors are 

expected to increase the AUC of other drugs by greater than five-fold. Ketoconazole is 

identified by the FDA as a strong CYP3A inhibitor (See FDA web posting: Drug 

Development and Drug Interactions: Table of Substrates, Inhibitors and Inducers). 

Page 2 of 10 
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Appl. No. 15/627,359 
Arndt. dated September 21, 2018 
Preliminary Amendment 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings of claims in the 

application. 

Listing of Claims: 

LISTING OF CLAIMS: 

PATENT 

1. (Currently amended) A method of treating Cushing' s syndrome in a patient who is 

taking a once-daily (OD) dose ofmifepristone, said OD dose having an original OD dose amount 

of mifepristone, comprising reducing the amount of the OD dose from said original OD dose 

amount to an adjusted OD dose amount that is at least 33% less than said original OD dose 

amount when the patient is receiving concomitant administration of a CYP3A inhibitor, wherein 

said original OD dose amount is 900 milligrams (mg) per day or 1200 mg per day of 

mifepristone, and said adjusted OD dose amount is 600 mg per day of mifepristone and said 

CYP3A inhibitor is selected from the group consisting of: ketoconazole, itraconazole, 

nefazodone, ritonavir, nelfinavir, indinavir, boceprevir, clarithromycin, conivaptan, lopinavir, 

posaconazole, saguinavir, telaprevir, cobicistat, troleandomycin, tipranivir, paritprevir and 

voriconazole. 

2. (Canceled) 

3. (Previously presented) The method of claim 1, wherein said adjusted OD dose is 600 

mg per day of mifepristone, after upwardly titrating the adjusted OD dose amount from 300 mg 

per day up to 600 mg per day of mifepristone. 

Claims 4-6. (Canceled) 

7. (Original) The method of claim 1, wherein said CYP3A inhibitor is ketoconazole. 

Page 3 of 10 
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Appl. No. 15/627,359 
Arndt. dated September 21, 2018 
Preliminary Amendment 

PATENT 

8. (Currently amended) The method of claim [[4H l, wherein said CYP3A inhibitor is 

ketoconazole itraconazole. 

9. (Currently amended) The method of claim [[2]] l, wherein said CYP3A inhibitor is 

ketoconazole clarithromycin. 

10. (Currently amended) A method of treating symptoms associated with elevated 

cortisol levels in a patient who is taking a once-daily (OD) dose of mifepristone, said OD dose 

having an original OD dose amount of mifepristone, comprising reducing the amount of the OD 

dose from said original OD dose amount to an adjusted OD dose amount that is at least 33% less 

than said original OD dose amount when the patient is receiving concomitant administration of a 

CYP3A inhibitor, wherein said original OD dose amount is 900 milligrams (mg) per day or 1200 

mg per day of mifepristone, and said adjusted OD dose amount is 600 mg per day of 

mifepristone and said CYP3A inhibitor is selected from the group consisting of: ketoconazole, 

itraconazole, nefazodone, ritonavir, nelfinavir, indinavir, boceprevir, clarithromycin, conivaptan, 

lopinavir, posaconazole, saguinavir, telaprevir, cobicistat, troleandomycin, tipranivir, paritprevir 

and voriconazole. 

11. (Canceled) 

12. (Previously presented) The method of claim 10, wherein said adjusted OD dose 

amount is 600 mg per day of mifepristone, after upwardly titrating the adjusted OD dose amount 

from 300 mg per day up to 600 mg per day of mifepristone. 

13. (Currently amended) The method of claim 12, wherein said CYP3A inhibitor is 

itraconazole a strong CYP3A inhibitor. 

Claims 14-15. (Canceled) 

16. (Previously presented) The method of claim 10, wherein said CYP3A inhibitor is 

ketoconazole. 

Page 4 of 10 
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Appl. No. 15/627,359 
Arndt. dated September 21, 2018 
Preliminary Amendment 

PATENT 

17. (Currently amended) The method of claim [[13]] 10, wherein said CYP3A inhibitor 

is ketoconazole clarithromycin. 

18. (Currently amended) The method of claim [[11]] lQ, wherein said CYP3A inhibitor 

is ketoconazole itraconazole. 

19. (Currently amended) A method of controlling hyperglycemia secondary to 

hypercortisolism in a patient with endogenous Cushing's syndrome who is taking a once

daily (OD) dose ofmifepristone, said OD dose having an original OD dose amount of 

mifepristone, comprising reducing the amount of the OD dose from said original OD dose 

amount to an adjusted OD dose amount that is at least 33% less than said original OD dose 

amount when the patient is receiving concomitant administration of a CYP3A inhibitor, wherein 

said original OD dose amount is 900 milligrams (mg) per day or 1200 mg per day of 

mifepristone, and said adjusted OD dose amount is 600 mg per day of mifepristone and said 

CYP3A inhibitor is selected from the group consisting of: ketoconazole, itraconazole, 

nefazodone, ritonavir, nelfinavir, indinavir, boceprevir, clarithromycin, conivaptan, lopinavir, 

posaconazole, saquinavir, telaprevir, cobicistat, troleandomycin, tipranivir, paritprevir and 

voriconazole. 

20. (Canceled) 

21. (Previously presented) The method of claim 19, wherein said adjusted OD dose is 

600 mg per day of mifepristone after upwardly titrating the adjusted OD dose amount from 300 

mg per day up to 600 mg per day of mifepristone. 

Claims 22-24. (Canceled) 

25. (Original) The method of claim 19, wherein said CYP3A inhibitor is ketoconazole. 

Page 5 of 10 
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Appl. No. 15/627,359 
Arndt. dated September 21, 2018 
Preliminary Amendment 

PATENT 

26. (Currently amended) The method of claim [[22]] 12., wherein said CYP3A inhibitor 
is ketoconazole itraconazole. 

27. (Currently amended) The method of claim [[20]] 19, wherein said CYP3A inhibitor 

is ketoconazole clarithromycin. 

28. (Currently amended) A method of controlling hyperglycemia secondary to 

hypercortisolism in a patient with endogenous Cushing's syndrome, wherein said patient is 

taking a once daily (OD) dose of mifepristone, said OD dose having an OD dose amount of 900 

milligrams (mg) or 1200 mg mifepristone, comprising reducing the OD amount of mifepristone 

to provide a reduced OD dose of 600 mg mifepristone, and administering a said reduced OD 

dose of 600 milligrams (mg) mifepristone when the patient is receiving concomitant 

administration of a CYP3A inhibitor selected from the group consisting of: ketoconazole, 

itraconazole, nefazodone, ritonavir, nelfinavir, indinavir, boceprevir, clarithromycin, conivaptan, 

lopinavir, posaconazole, saquinavir, telaprevir, cobicistat, troleandomycin, tipranivir, paritprevir 

and voriconazole. 

29. (Original) The method of claim 28, wherein said CYP3A inhibitor is ketoconazole. 

30. (Previously presented) The method of claim 29, wherein said reduced OD dose of 

600 mg mifepristone per day is titrated up to 600 mg mifepristone per day at least two days after 

administering at least two reduced OD doses of 300 mg mifepristone per day. 

Page 6 of 10 
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Appl. No. 15/627,359 
Arndt. dated September 21, 2018 
Preliminary Amendment 

PATENT 

REMARKS/ARGUMENTS 

Upon entry of the present amendment, claims 1, 3, 7-10, 12, 16-19, 21 and 25-30 will be 

pending in this application. Claims 1, 8-10, 13, 17-19 and 26-28 have been amended. Claims 2, 

4-6, 11, 14-15, 20 and 22-24 have been canceled, and no new claims have been added. 

No new matter is added. Independent claims 1, 10, 19 and 28 have been amended to 

include the CYP3A inhibitors of claim 5, 6, 23 and 24. The independent claims have also been 

amended to recite additional drugs, cobicistat, tipranivir. paritprevir and troleandomycin which 

find support at ~7. The amendments to claims 8-9, 13, 17-18 and 26-27 are amended to recite 

specific drugs which find support from original claim 1. 

Pursuant to Rule 133(b ), applicant acknowledges with gratitude the Examiner's time and 

thoughts during the interview of September 20, 2018. No agreement was reached but the 

examiner indicated that the arguments and amendments previously presented should move the 

case along to allowance with additional amendments and presentation of evidence. 

It is the purpose of this second Preliminary Amendment to address the issues raised by 

the Examiner during the interview. 

1. The internet link on paragraph 48 is deleted. 

2. Evidence that the CYP3A inhibitors of claim 6 were considered strong inhibitors by 

the FDA. 

During the interview, Examiner Simmons suggested that applicant amend the 

independent claims to recite specific CYP3A inhibitors and asked if the list in claim 6 are all 

strong inhibitors. The original list was ketoconazole, itraconazole, fluconazole, cimetidine, 

nefazodone, ritonavir, nelfinavir, indinavir, atazanavir, amprenavir, fosamprenavir, boceprevir, 

clarithromycin, conivaptan, lopinavir, posaconazole, saguinavir, telaprevir, telithromycin, and 

voriconazole. 

Page 7 of 10 
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Appl. No. 15/627,359 
Arndt. dated September 21, 2018 
Preliminary Amendment 

PATENT 

The following drugs are now deleted from the list: fluconazole, cimetidine, atazanavir, 

amprenavir, fosamprenavir, and telithromycin. Four additional drugs were added cobicistat and 

troleandomycin, tipranavir, and paritaprevir. These drugs are recited in paragraph 7 of the 

originally filed application. The drugs recited by the independent claims are all considered by 

the FDA as strong inhibitors of CYP3A. See Table 3-2 on the FDA website: 

https://w\vw.fda .. r:ov/Drugs/Development/\.rmrovalProcess!DevelopmentResources/Drur:lnteracti 

onsLabeling/u em 093 664. htm 

T<>b!~ 3-2: Ex.:~rnp!es of clinic~! inhibitors for P45!J-med!ated m~tabo!isms (for concom!~"nt use cl!nlc;s.! 001 
sttidies andfor dmg lab-eling) (9i26J2f.li6} 

(.;ln1~o'tif\rt)ne-~ fel:b~rna~&, d~.:."t;;.~:,.li:~•. ,-Jbu~ram, ~u .. tastattn: 
i~t.F ... ·:t•nazo~e:.\ :r<'1~f.::nnaz:n~e, pi:ped~e ik~\"'3Xa:r:i<~:Fu:~:-.~, ..... o~konQzole 

bocep-:-tt~·:r,. sobk~s~a;·=~·~. -:an:f•.;apian ~~rep-t~Hr.( c~me~knne, 

••::, d;.~nop:-:t: ... d:· afsd r~;tHEi~tfrl:.-, dprGik~xa..-jn, dt:td~T~a2de, 

e:b.,··~e{~~r.n .. ·l:~ and dtonav~r:·:, fxl:J').1~n~b, r.ydc.·~r.·~: .. ~~rsB:, 
grap~ffB~ juh:-:es":. im·.Hrm~··~r ~nd d~cne-d3rt~ne.::·.~- eryt;--i~omyc~t1. 

dton3{:'k~:)_ it~ar.ona;:_o:e·>:~.. t1u{.nfk1Zn~e;'-' .. fh~vnxan-:t~n~~~~-.!j_ 

ke-~Of.'.\)f~azoie, lopinavk ~1·:id 
r:t~):P:~":o.:~i':~·.:~. p~;itapre·~·k ~fl-d 

ri~[•nBv~r(hj}_ s.aquk~3\,.lf and 
ri~[•f.\!3\'~f::-.J.-, 1-t~L~~·rev;~:r .. :. iif:.:ra~3~··lr 

~:nd ~~~fJHH ~.-·;:"\i"·.i~, ~S'G~E' ;:,n.:.:k:Nl~lf d:rs, 
\·nrt-t-:nncr::··..;.:~h:~ 

.~b5~;,J.-e~nn:e. :..~r:",l:;edE::-(mB, 

t0~B·CCx3b, drr~&Hdin& .. dob3Z3ti:'J:~ 
t ob:.C~ s~al den;:;•~.r.-:~~faxin&, 

esc~~n~~$f;ram, :~hatak:·:. ~"~'fC?::~~r~n .. 

~~tt~;navk''~ '.::. ~:ert~6Hn~, ....-.f!"~<m~Bf:~n~b 

ft:s~prep~ta~t, i·s~rad&fy~~~n~. 

~..,,..af.aftt-:•(~-::_ lt~re:~tap~d.e. r~nf:h.~ne. 

rano~azi~~-e:~·:, tBG-0~~~-:"'!.~~~. ~~"'.agr8.tt-:•r 
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4. During the interview, both the Examiner and applicant's attorney noted that dependent 

claims 3, 12, 21 and 30 read on 300 mg/day. There was a discussion regarding the scope of these 

four claims. We considered canceling these claims. 

On reflection, it appears that these claims embrace the inventive concepts of the 

independent claims because they require the combination of FDA precluded high doses of 

mifepristone when combined with strong CYP3A inhibitors. The limitation of these dependent 

claims requires that the patient begin dosing with mifepristone at the 2012 FDA accepted dose of 

300 mgs/day before being administered the higher doses that define the inventive elements of the 

claims. That is, dependent claims 3, 12, 21, and 30 all require titration up to 600 mg/day when 

the patient is receiving concomitant administration of a CYP3A inhibitor. In view of this 

understanding, it is submitted that the claims 3, 12, 21 and 30 are appropriately limited. If the 

independent claims are non-obvious over the prior art then these dependent claims should also be 

considered non-obvious. 

5. Attachment A identified in the Preliminary Amendment filed on July 19, 2018 was 

advertently omitted. Attachment A is Morgan and Laufgraben (2013) and is properly attached to 

this paper. The relevant portion of the article is found at the 2nd column on page 327. The 

authors wrote: 

Do5ing and Administration 

Mifepristone should be administered as a 
once-daily oral dose with food and should be 
taken this way consistently to avoid changes in 
plasma concentrations. The starting dosage is 
300 mg/day, which may be escalated by 300 mg 
every 2-4 weeks. not to exceed a dosage of 
1200 mglday or 20 mglk.glday. The maximum 
dosage for patients with renal or mild-to-moder
ate hepatic impairment should be 600 mglday. If 
used with a CYP3A inhibitor, the maximum 
dose should not exceed 300 mg/day. 18 Dosing 
recommendations are based on the most recent 
multicenter trial data. 37 

6. We had discussed including a 900 mg dose in the independent claim. That is not 

included in this application and is pursued in the related application, USSN 15/627,368. 

CONCLUSION 

Page 9 of 10 
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In view of the foregoing, Applicant believes all claims now pending in this application 

are in condition for examination. 

Except for the issue fees payable under 3 7 C.F .R. § 1.18, the Director is authorized to 

charge any additional fees during pendency of this application, including any required extension 

of time fees, or credit any overpayment to Deposit Account Number 20-1430. This paragraph is 

intended to be a constructive petition for extension of time in accordance with 37 C.F.R. § 

1.136(a)(3). 

If the Examiner believes a telephone conference would expedite prosecution of this 

application, please contact the undersigned at (415) 576-0200 or 

KW eber@Kil patrickTownsend. com. 

KILPATRICK TOWNSEND & STOCKTON LLP 

Respectfully submitted, 

/Kenneth A Weber/ 
Kenneth A Weber 
Registration No. 31,677 

Attachment: A Morgan and Laufgraber (2013), Mifepristone for Management of Cushing's 
Syndome, Pharmacotherapy, Vol33:3 319-329. 

KILPATRICK TOWNSEND 71171928 l 
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ATTACHMENT A 

Mifepristone for Management of Cushing's Syndrome 

Farah H. Morgan, and Marc]. Laufgraben 

Cushing's syndrome is a debilitating endocrine disorder caused by elevated 
circulating glucocorticoid levels. Although uncommon, Cushing's syndrome is 
associated with significant morbidity necessitating rapid reversal of hypercorti
solemia. Primary therapy for most patients with Cushing's syndrome is surgi
cal, but many patients will require additional treatments with radiation or 
drugs. Although several options for drug therapy exist, few are readily available 
and all have dose-limiting adverse effects. Mifepristone (RU 486), a first-in
class glucocorticoid receptor antagonist, was approved by the United States 
Food and Drug Administration in 2012 for use in Cushing's syndrome to con
trol hyperglycemia in patients who are not surgical candidates or have not 
achieved remission from surgery. The drug is approved for oral once-daily 
administration. In its pivotal trial, 60% of patients responded to mifepristone 
with significant improvements in glycemic control and 38% had a reduction in 
diastolic blood pressure. The most common adverse events were nausea, fati
gue, headache, endometrial hyperplasia, and hypokalemia. Adrenal insuffi
ciency occurred in fewer than 5% of patients. The recommended starting 
dosage of mifepristone is 300 mglday. The dosage may be increased every 2-
4 weeks up to a maximum of 1200 mglday, although it should not exceed 
20 mglkglday. Significant drug-drug interactions exist due to mifepristone's 
effects on a number of cytochrome P450 enzymes. Despite its limitations, mife
pristone is a welcome addition and an appropriate alternative to the available 
drug therapy for Cushing's syndrome. 
Key Words: mifepristone, glucocorticoid receptor antagonist, Cushing's syn
drome, Cushing's disease, RU486. 
(Pharmacotherapy 2013;33(3):319-329) 

Cushing's syndrome is a rare but debilitating 
endocrine disorder caused by excess circulat
ing glucocorticoids. The excess glucocorticoids 
result from increased glucocorticoid production in 
the adrenal gland secondary to adrenal stimulation 

From the Division of Endocrinology, Diabetes and Metab
olism, Department of Medicine, Cooper Medical School of 
Rowan University, Camden, New jersey (both authors). 

For questions or comments, contact Marc j. Laufgraben, 
Division Head, Division of Endocrinology, Diabetes and 
Metabolism, Cooper Medical School of Rowan University, 
Cooper University Hospital, 3 Cooper Plaza Suite 220, 
Camden, NJ 08103; e-mail: laufgraben-marc@cooper 
health.edu. 

or a primary adrenal tumor. For most forms of 
Cushing's syndrome, the initial treatment is surgi
cal. However, a substantial proportion of patients 
will not be cured by surgery. Second-line therapy 
can include additional surgery, radiation, or phar
macologic agents. Previously available drugs have 
primarily been inhibitors of adrenal steroid syn
thesis, and the use of these agents has been limited 
by availability and tolerability. Mifepristone, a 
first-in-class glucocorticoid receptor antagonist, 
was approved by the United States Food and Drug 
Administration (FDA) in 2012 for use in patients 
with hyperglycemia secondary to Cushing's 
syndrome. With approval of this new agent, prac
titioners need a thorough understanding of its 

f 
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pharmacology, pharmacokinetics, pharmacody
namics, clinical efficacy, indications for use, and 
limitations. 

Cortisol: Normal Physiology 

Secretion of cortisol is maintained by a clas
sic endocrine feedback system. Cortisol pro
duction occurs in the zona fasciculata cells of 
the adrenal cortex. These cells are stimulated 
by adrenocorticotrophic hormone (ACTH), 
which is secreted by corticotroph cells in the 
anterior pituitary gland. ACTH production is 
stimulated by corticotrophin-releasing hormone 
(CRH) produced in the paraventricular nucleus 
of the hypothalamus. Circulating cortisol then 
provides negative feedback to inhibit produc
tion of CRH and ACTH. Thus, cortisol dynam
ics depend on normal hypothalamic, pituitary, 
and adrenal function-the hypothalamic-pitui
tary-adrenal axis (Figure 1). Normal cortisol 
levels follow a circadian rhythm with a peak in 
the early morning (7:00-9:00 A.M.) and a nadir 
at 11:00 P.M. CRH production is further regu
lated by physiologic and emotional stress. 1 

Cortisol is necessary to sustain life. It plays a 
role in multiple essential functions including 
carbohydrate, protein, and lipid metabolism and 
vascular tone and blood pressure maintenance. 
It is also involved in the immune system and 

Stress Circadian rhythm 

Hypothalamus 

(-) Pituitary 

1 ACTH 

' 

I: 

Adrenal Cortex 

1 
Cortisol 

Figure 1. Normal re~ulation of the hypothalamic-pituitary
adrenocortical axis. · 2 ACTH = andrenocorticotrophic 
hormone; CRH = corticotrophin-releasing hormone. 

responses to stress. Glucocorticoids exert their 
actions mainly through binding at the glucocor
ticoid receptor, a member of the thyroid and 
steroid hormone receptor superfamily of nuclear 
transcription factors. As would be expected, the 
glucocorticoid receptor is expressed widely in 
peripheral tissues and brain regions. Many 
glucocorticoids, including cortisol, also have 
affinity for the mineralocorticoid receptor. How
ever, under normal circumstances, the renal 
mineralocorticoid receptor is "protected" from 
cortisol binding by the local activity of type 2 
llj3-hydroxysteroid dehydrogenase (llj3-HSD), 
which converts cortisol to cortisone and does 
not bind to the mineralocorticoid receptor. 
Under physiologic circumstances, aldosterone is 
the primary activator of the mineralocorticoid 
receptor; its activation promotes sodium reten
tion (and therefore maintenance of blood pres
sure) and potassium excretion. 1

· 
2 

Deficiency of cortisol results in the signs and 
symptoms of adrenal insufficiency, which can vary 
in severity from fatigue and anorexia to hypoten
sion and hypoglycemia to shock and death. Corti
sol excess results in Cushing's syndrome. 

Cushing's Syndrome 

Cushing's syndrome is the result of excess 
circulating glucocorticoids. Exogenous, or iatro
genic, Cushing's syndrome is common and typi
cally results from the use of supraphysiologic 
doses of glucocorticoids to treat pulmonary, 
rheumatologic, hematologic, or other disorders. 
Endogenous Cushing's syndrome is rare and 
results from inappropriate activation of either the 
pituitary gland or adrenal glands, leading to 
increased circulating cortisol levels. The majority 
of cases are caused by an ACTH-secreting tumor 
of the pituitary gland (i.e., Cushing's disease). 
Cushing's syndrome may also result from ectopic 
secretion of ACTH by neoplasms such as small 
cell lung cancer and carcinoid tumors; rarely, a 
tumor may secrete CRH. Cushing's syndrome can 
also result from benign, malignant, or hyperplas
tic diseases of the adrenal glands that secrete 
cortisol in the absence of ACTH stimulation.3

-
5 

The excess cortisol seen in Cushing's syn
drome results in hypertension, hyperglycemia, 
obesity, and a myriad of other problems 
(Table 1).5 These complications lead to signifi
cant morbidity related to illness and twice the 
mortality rate in patients with Cushing's syn
drome compared to the general population.6 

Diabetes mellitus and hypertension are the most 
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Table 1. Signs and Symptoms of Cushing's Syndrome5 

Other 
Symptoms 

Depression 

Fatigue 
Weight gain 

Irregular menses 
Back pain 

Insomnia 
Muscle weakness 
Irritability 

Signs 

Obesity (especially 
central obesity) 

Facial plethora 
Moon facies 

Easy bruising 
Striae (especially wide 
violaceous striae) 

Proximal myopathy 
Dorsocervical fat pad 
Supraclavicular fat pads 
Edema 
Acne 
Thin skin 
Hirsutism 
Female balding 

Conditions 

Hypokalemia 

Hypertension 
Diabetes 

mellitus 
Osteoporosis 
Renal calculi 

important predictors of death. 6 Hypertension 
occurs in 80% of patients with Cushing's syn
drome and is thought to be caused by the effect 
of cortisol on both the glucocorticoid receptor 
and the mineralocorticoid receptor. 4 The excess 
cortisol overwhelms the ability of type 2 1113-
HSD to convert it to cortisone, and thus cortisol 
has access to and activates the mineralocorti
coid receptor. Impaired glucose tolerance or 
type 2 diabetes also occurs in 80% of patients as 
a result of increased insulin resistance and 
impaired insulin secretion. 6 Glucocorticoids 
increase insulin resistance through actions on 
liver, skeletal muscle, and adipose tissue. The 
net result of increased liver gluconeogenesis and 
decreased glucose uptake in skeletal muscle and 
adipose tissue is hyperglycemia. 6 Impaired insu
lin secretion also occurs as a result of glucocor
ticoids binding to pancreatic 13 cells, resulting in 
impaired 13-cell function. 6 This combined effect 
causes hyperglycemia that can be very difficult 
to treat, often requiring escalating doses of insu
lin for appropriate management. 

Diagnosis of Cushing's Syndrome 

Because of the complexity of the screening 
and diagnostic algorithms for Cushing's syn
drome, referral to an endocrinologist is appro
priate when the disorder is suspected. Accurate 
diagnosis of Cushing's syndrome is critical 
to avoid unnecessary testing, procedures, and 
expenditures.5

• 
7 

Before considering biochemical testing for 
endogenous Cushing's syndrome, it is important 
to rule out exogenous glucocorticoid exposure 

causing iatrogenic Cushing's syndrome. Initial 
testing can include measurement of 24-hour 
urine free cortisol, late-night salivary cortisol 
collected at 11:00 P.M. or 12:00 A.M., or early 
morning cortisol after dexamethasone 1 mg the 
previous evening at 11:00 P.M. (overnight dexa
methasone 1-mg suppression test). When an 
abnormal result is obtained, a physiologic cause 
of hypercortisolemia, such as depression or 
other psychiatric illness, alcohol abuse, physical 
stress, malnutrition, or pregnancy, should be 
excluded. 5 • 

8
· 

9 

After establishment of the diagnosis of Cushing's 
syndrome, the endocrinologist must determine the 
source of the hypercortisolemia. A low or unde
tectable ACTH level should raise the suspicion for 
an ACTH-independent source, and imaging of the 
adrenal glands should be performed. An elevated 
or nonsuppressed ("inappropriately normal") 
ACTH level reflects an ACTH-dependent source of 
hypercortisolemia. A combination of noninvasive 
biochemical testing (high-dose dexamethasone 
testing or CRH stimulation), pituitary magnetic 
resonance imaging, and, often, inferior petrosal 
sinus sampling for ACTH may be necessary to 
determine if the source is an ACTH-secreting 
pituitary adenoma or a nongituitary tumor with 
ectopic ACTH production. 5 • 

1 

Treatment Options for Cushing's Syndrome 

Treatment of Cushing's syndrome is dependent 
on the identified source of the disorder. Patients 
with cortisol-secreting adrenal adenomas are usu
ally cured with unilateral adrenalectomy, whereas 
patients with adrenocortical carcinoma often have 
persistent or recurrent disease after surgery due 
to local invasion or metastases. In patients with 
the ectopic ACTH syndrome, initial treatment is 
directed at the underlying neoplasm. Medical 
therapies are often needed in patients with persis
tent hypercortisolemia. 

In patients with Cushing's disease (ACTH
secreting pituitary adenomas), who make up the 
majority of patients with Cushing's syndrome, 
the primary treatment modality is transsphenoi
dal surgery, which results in remission rates of 
50-80%. 3 · 

11
-

14 If there is failure to attain remis
sion after initial surgery or if the disease recurs 
later, second-line interventions include repeat 
surgery, radiotherapy, bilateral adrenalectomy, 
or pharmacologic therapy. 3

· 
13

· 
15 

Medical therapy for hypercortisolemia is pro
vided to patients who are unable to undergo 
surgery because of another illness, to patients 
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who have failed to achieve remission with other 
treatment modalities, as a bridge to radiotherapy 
or surgery, or as a palliative option. A number 
of potential targets exist for medical therapy, 
including inhibition of steroidogenesis, inhibi
tion of ACTH secretion, and steroid receptor 
antagonism. The most commonly used agents 
are steroidogenesis inhibitors such as ketoconaz
ole, metyrapone, and mitotane. Other agents in 
this class include aminoglutethimide and etomi
date (Table 2)?· 13

· 
1
6-

20 

Steroidogenesis inhibitors are considered adre
nal-directed medical therapy because they con
trol cortisol production by directly decreasing 
adrenal hormone production. Ketoconazole is 
the most commonly used steroidogenesis inhibi
tor because of its availability and relatively rapid 
onset of action. Ketoconazole was developed as 
an antifungal drug. It inhibits cortisol synthesis 
by preventing cholesterol side chain cleavage, 
inhibiting cytochrome P450 enzyme 17,20-lyase, 
and inhibiting llf3-hydroxylase, the enzyme 
involved in the final step of cortisol synthesis. 
Its major limiting adverse effect is elevated liver 
enzyme levels, which occur in up to 10% of 
patients. It can also cause hypogonadism in men 
because of inhibition of testosterone synthesis. 16

· 
19-21 

Metyrapone blocks the production of corti
sol through inhibition of llf3-hydroxylase. 
This effectively reduces hypercortisolemia, but 
because metyrapone is specific for a single 
enzyme late in the steroid biosynthesis path
way, there is often a dramatic rise in steroids 
formed proximal to llf3-hydroxylase, particu
larly ll-deoxycortisol, a mineralocorticoid that 
causes the frequent adverse effects of hypokale
mia, edema, and hypertension. An increase in 
adrenal androgens can cause hirsutism in 
women. In an effort to limit the accumulation 
of precursor steroids, metyrapone is often 
used in combination with other medical thera
pies such as ketoconazole. It is currently avail
able in the United States directly from the 
manufacturer. 16

· 
19

• 
20

· 
22 

Mitotane is used most often for the manage
ment of adrenocortical carcinoma. It works 
through the inhibition of multiple enzymes19 

and, unlike other agents, is directly cytotoxic 
to adrenocortical cells. Undesirable features of 
mitotane are its delayed onset of action and 
dose-limiting gastrointestinal effects. Serious 
neurologic effects, including ataxia, vertigo, and 
confusion, also occur at higher doses. These 
adverse effects limit the tolerability of mitotane, 
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and it must often be used in combination 
with another drug to attain more rapid control 
of hypercortisolemia.3

· 
19

· 
23 

Aminoglutethimide and etomidate are steroi
dogenesis inhibitors that are used infrequently 
due to their limitations. Aminoglutethimide, 
which works by inhibiting the conversion of 
cholesterol to pregnenolone, is neither particu
larly effective as monothera2y nor readily avail
able in the United States. 16

· 
19 Etomidate, an 

intravenous agent used for anesthesia induction, 
inhibits cholesterol side chain cleavage and 1113-
hydroxylase. It has been used in emergent set
tings for the rapid control of hypercortisolemia 
but is not practical for routine use due to its 
sedative effects. 16

• 
19

· 
24 

Drugs that suppress ACTH secretion have 
been investigated for use in the management of 
Cushing's disease. Among these are dopamine 
agonists and somatostatin analogs. Dopamine 
agonists are potentially attractive agents for the 
treatment of Cushing's syndrome because of 
the potential for decreased prevalence of glu
cose intolerance and diabetes,6

· 
13

• 
16

• 
25 but 

results have been variable and few patients 
with Cushing's syndrome experienced sustained 
improvement after receiving dopamine agonist 
therapy. 13

· 
19

· 
20 Bromocriptine causes an acute 

decrease in ACTH, although this effect is not 
sustained over time with repeated dosing. 

Octreotide, a somatostatin analog that pre
dominantly acts on type 2 somatostatin recep
tors, is largely ineffective in lowering ACTH 
levels. 13

· 
16 A newer multiligand somatostatin 

analog, pasireotide (SOM230), has been demon
strated to inhibit ACTH release in human corti
cotroph cells through interaction with type 5 
somatostatin receptors. 6

· 
16

· 
26 Its use has 

resulted in reduced urine free cortisol levels and 
improved features of Cushing's syndrome in 
phase II and Ill studies, but it appears to have 
the undesirable effect of hyperglycemia, 17

• 
27 

possibly caused by direct inhibition of insulin 
and incretin hormone secretion. 

Mifepristone 

Mifepristone (RU486), a derivative of the syn
thetic progestin norethindrone, was discovered 
in the 1980s at the French pharmaceutical com
pany Roussel-Uclaf as part of a special research 
project to develop antiglucocorticoid com
pounds. 28 Its anti progestin effects were quickly 
recognized, and it was developed as an abortifa
cient because of its effectiveness in pregnancy 

termination, particularly when combined with a 
prostaglandin. Other investigated uses that take 
advantage of its antiprogesterone activity include 
the treatment of meningioma and breast cancer. 
Unfortunately, research on mifepristone has 
been hindered by the controversy surrounding 
its use as an abortion pi11_28 

Mifepristone is a selective antagonist of the 
progesterone receptor at lower doses and blocks 
the glucocorticoid receptor at higher doses. 18 

Mifepristone occupies glucocorticoid receptors 
with an affinity that is 4-fold higher than that of 
dexamethasone and 18-fold higher than that of 
cortisoL 28 After binding, it inhibits transcrip
tional activation of the glucocorticoid receptor, 
thereby decreasing the physiologic effects of hy
percortisolemia. It blocks both central (negative 
feedback on CRH and ACTH) and peripheral 
actions of cortisoL 28 Antagonism of negative 
feedback of cortisol results in increased circulat
ing ACTH and cortisol levels. 28

• 
29 It has little 

affinity for the mineralocorticoid receptor and 
estrogen receptors but is a weak antiandrogen. 
Mifepristone is also a weak glucocorticoid ago
nist, roughly 1/250th of that of cortisol, 
although this weak effect is unlikely to prevent 
adrenal insufficiency. 28-

30 

Pharmacokinetics and Pharmacodynamics 

Mifepristone is readily absorbed after oral 
ingestion with a bioavailability exceeding 30%?1 

Time to peak plasma concentrations after oral 
administration of a single dose is 1-2 hours, 
increasing to 1-4 hours with repeated doses. 
Food increases the plasma concentrations of 
mifepristone. Mifepristone has three active metab
olites, all of which have high affinity and antago
nism for the glucocorticoid receptor (-50% of 
that of mifepristone). Cytochrome P450 (CYP) 
3A is involved in the metabolism of mifepristone. 
Two of the known active metabolites are a result 
of demethylation, whereas the third is a result of 
hydroxylation. Mean plasma concentration of 
these metabolites peaks between 2 and 8 hours 
after multiple doses of the drug and eventually 
exceeds that of mifepristone. 18 Therefore, drug 
interactions affecting enzyme metabolism may 
affect the degree of antagonism of the glucocorti
coid receptor. Time to steady state with repeated 
daily dosing is 2 weeks. Mifepristone has a very 
long elimination half-life of 85 hours after 
repeated dosing. 18 

Significant drug-drug interactions exist 
because of mifepristone's effects on several CYP 
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enzymes. For example, CYP3A is involved in the 
metabolism of mifepristone and mifepristone 
also both inhibits and induces CYP3A. There
fore, drugs that are metabolized by CYP3A 
should be avoided or used with caution 
(Table 3). When a once-daily dose of mifepri
stone 1200 mg was coadministered with simvast
atin 80 mg for 10 days in healthy volunteers, 
there was an 18-fold increase in the maximum 
plasma concentration (Cmax) of simvastatin acid 
and a 7-fold increase in the Cmax of simvastatin, 
significantlt increasing the risk of toxicity of 
this drug. 8 Drugs that inhibit CYP3A can 
increase mifepristone levels, and a dose reduc
tion of mifepristone may be required (Table 3). 
Coadministration of mifepristone and CYP3A in
ducers has not been studied. Other enzymes 
affected by mifepristone are CYP2C8/2C9 and 
CYP2B6. Drugs metabolized by these pathways 
should be used with caution (Table 4). The 
Cmax of fluvastatin 40 mg was increased l. 76-
fold when coadministered with mifepristone 
1200 mg. 18 Because of the long half-life of mife
pristone and time to reach steady state, dosage 
adjustment of drugs with potential interactions 
should not occur more frequently than every 
2 weeks. Drugs that are contraindicated for use 
with mifepristone can be safely initiated 2 weeks 
after the discontinuation of mifepristone. 18 

Mean exposure (plasma concentration over 
time) to mifepristone (evaluated with multiple 
1200-mg doses for 7 days) increased by 31% in 
patients with a creatinine clearance less than 
30 mVmin compared to patients with normal 
renal function (creatinine clearance > 60 mV 
min). There was large variability among subjects 

Table 4. Drugs that Interact with Mifepristone Through 
CYP2C8/2C9 and CYP2B618 

Drugs Metabolized by 
CYP2C8/2C9 

Use lowest dose and 
monitor closely 

Fluvastatin 
NSA1Ds 
Warfarin 
Repaglinide 

Drugs Metabolized 
by CYP2B6 

Not studied-use lowest 
dose 

Bupropion 
Efavirenz 

CYP = cytochrome P450; NSAIDs = nonsteroidal anti-inflamma
tory drugs. 

in the exposure of mifepristone and its metabo
lites. The pharmacokinetics of mifepristone in 
patients with moderate hepatic impairment was 
found to be similar to that in patients with nor
mal hepatic function. The pharmacokinetics in 
patients with severe hepatic impairment has not 
been studied. 18 

Clinical Efficacy 

Initial information regarding efficacy of mife
pristone for use in Cushing's syndrome came 
from case reports. In 1985, a patient with Cush
ing's syndrome secondary to ectopic ACTH secre
tion was treated with mifepristone?2 The initial 
dosage was 5 mglkglday because it was known 
that a dosage of 6 mglkglday prevents morning 
adrenal suppression from dexamethasone 1 mg. 
The dosage was increased in 5-mg/kglday incre
ments every 1-2 days to a maximum of 20 mglkgl 
day. Treatment resulted in resolution of clinical 
effects of Cushing's syndrome, redistribution of 
fat, and improvement in hyperglycemia and 

Table 3. Sample List or"Drugs or Foods that Interact with Mifepristone Through CYP4503A18 

Drugs Metabolized 
by CYP3A 

Use alternative drug or administer 
lowest dose and/or decrease frequency 

Cyclosporine 
Dihydroergotamine 
Ergotamine 
Fentanyl 
Pimozide 
Quinidine 
Sirolimus 
Tacrolimus 
Simvastatin 
Lovastatin 

CYP3A Inhibitors 

Limit mifepristone to 300 mg!day 

Azole antifungals 
Protease inhibitors 
Macrolides 
Mibefradil 
Nefazodone 
Conivaptan 

Caution-use lowest effective dose of mifepristone 
Imatinib 
Aprepitant 
Ciprofloxacin 
Grapefruit juice 
Nondihydropyridine CCBs 

CCBs = calcium channel blockers; CYP = cytochrome P450. 

CYP3A 
Inducers 

Do not use (has not 
been sLUdied) 
Rifabutin 
Phenobarbital 
Phenytoin 
Carbamazepine 
St. John's won 
Rifampin 
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hypertension. Fasting glucose and 2-hour glucose 
levels after ingestion of glucose 100 g normalized 
with the highest doses. In contrast, levels of 
ACTH, serum cortisol, and urine free cortisol 
remained elevated. Treatment was stopped 
because of the limited availability of mifepristone. 

A cases series of 10 patients with Cushing's 
syndrome treated with mifepristone was pub
lished in 1989.28

· 
33

· 
34 Six of the 10 patients 

who received mifepristone 5-22 mglkg/day had 
their symptoms of hypercortisolemia alleviated. 
Patients' hypertension improved, with reduction 
in mean blood pressure. Carbohydrate metabo
lism also improved, as evidenced by reduction 
in 2-hour plasma glucose levels during oral glu
cose tolerance testing. Two of three men com
plained of gynecomastia and impotence, whereas 
only two patients developed adrenal insuffi
ciency.34 

Subsequent studies ensued to elucidate the 
drug's antiglucocorticoid effects and relative 
safety for long-term treatment. In 1994, mifepri
stone 200 mglday was administered to 10 healthy 
volunteers for 8 consecutive days. The investiga
tors found heightened activation of the hypotha
lamic-pituitary-adrenal axis with elevations in 
plasma cortisol, urinary cortisol, and ACTH lev
els, although there was no evidence of clinical 
symptoms. Adrenocortical reserves seemed to be 
preserved as evidenced by the ability to further 
increase circulating cortisol with ACTH stimula
tion. 29 In 199 5, the antigl ucocorticoid effects of 
mifq~ristone were evaluated in eight healthy 
men.35 This study evaluated subjects during the 
infusion of cortisol after the ingestion of mifepri
stone 600 mg or placebo and during the infusion 
of normal saline with placebo or mifepristone. 
The increase in plasma glucose levels seen with 
cortisol infusion plus placebo was not demon
strated when cortisol was administered after mife
pristone ingestion. Although this study involved 
only healthy men and was limited by the small 
number of patients studied, it supported the con
cept that mifepristone may suppress the effects of 
hypercortisolemia on glucose. 

In 2009, results from a retrospective study 
were published: 20 patients with Cushing's syn
drome due to malignant or benign causes were 
treated with oral mifepristone 400-2000 mg/day 
for 5 days to 24 months.36 The median initiation 
dose was 400 mg with a median maximum dose 
of 600 mg/day. Eight of the 12 patients with 
adrenocortical carcinoma, most of whom had 
failed surgery, cytotoxic chemotherapy, and/or 
mitotane as well as other drug therapy, had 

rapid improvement within the first month of ini
tiation of mifepristone. Seven of these 12 
patients developed hypokalemia, although this 
required cessation of therapy in only 1 patient. 
All three patients with ectopic ACTH secretion 
had improvement in clinical symptoms, and the 
two patients with diabetes required a rapid 
decrease in their insulin dose. Three of four 
patients with Cushing's disease had improve
ment in clinical signs of hypercortisolemia; 
levels of ACTH and cortisol increased in all four 
patients. The last patient treated had bilateral 
adrenal hyperplasia. Hypertension and signs of 
hypercortisolemia improved within 3 months of 
therapy, and hemoglobin A1c (A1C) was reduced 
from 7.1% to 6.4%. Overall, the investigators 
found improvement in clinical symptoms in 15 
of the 20 patients along with improvement in 
blood glucose levels in 4 of 7 patients with 
hyperglycemia. Serious adverse effects included 
signs of adrenal insufficiency in 3 patients and 
hypokalemia in 11 patients. 

Recently, an open-label, 24-week, multicenter 
clinical study evaluated safety and efficacy of mi
fepristone for the treatment of Cushing's syn
drome; the results led to the drug's approval by 
the FDA in 2012.37 A separate open-label exten
sion of this trial is ongoing. The study enrolled 
50 patients with continued biochemical and clin
ical evidence of hypercortisolemia after failed 
multimodality therapy, largely with surgery and! 
or radiotherapy. Endogenous hypercortisolemia 
was defined as elevated urine free cortisol levels 
measured from at least two 24-hour collections 
and elevated late-night salivary cortisol levels 
and/or lack of suppression with dexamethasone. 
Inclusion criteria were associated type 2 diabe
tes, impaired glucose tolerance diagnosed from 
an oral glucose tolerance test, or hypertension 
with at least two other signs or symptoms of 
Cushing's syndrome. Exclusion criteria included 
an A1C greater than 11%, poorly controlled 
hypertension (blood pressure > 170/110 mm 
Hg), use of drugs to treat hypercortisolemia 
within 1 month, uncorrected hypokalemia, and 
uncontrolled thyroid disease. Women with evi
dence of endometrial hyperplasia, cancer, or pol
yps and those with an intact uterus who 
required anticoagulation or had hemorrhagic 
disorders were also excluded. Initiation or addi
tions to therapy for diabetes, impaired glucose 
tolerance, depression, hyperlipidemia, or hyper
tension were not allowed, with the exception of 
the addition of a mineralocorticoid antagonist 
for the treatment of hypokalemia. 
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Fifty patients were enrolled at 17 centers. 
Forty-three of the patients had Cushing's dis
ease, 4 had ectopic ACTH tumors, and 3 had 
adrenal carcinoma. Patients were separated into 
a diabetes cohort (29 patients) and a hyperten
sion cohort (21 patients), and efficacy was eval
uated in each cohort. Treatment was initiated 
with rnifepristone 300 rng/day, which could be 
increased to 600 rng after 2 weeks. Further 
increases by 300-rng increments were allowed 
every 4 weeks with a maximum dosage of 900-
1200 rnglday based on weight. The mean ± SD 
dose at the final study visit was 732 ± 366 rng/ 
day. 

In the diabetes cohort, patients were required 
to have received stable antidiabetic regimens 
before enrollment and the regimens could not 
be advanced during the study. The primary end 
point was a reduction in the area under the 
curve (AUC) for glucose of at least 25% as mea
sured with an oral glucose tolerance test. This 
test was chosen because it could be used for 
evaluation of patients with either diabetes or 
impaired glucose tolerance. In the hypertension 
cohort, the primary end point was the change in 
diastolic blood pressure from baseline to week 
24 with response defined as a reduction of at 
least 5 rnrn Hg. Secondary end points included 
other clinical responses compared to baseline as 
evaluated by an independent data review board 
at weeks 6, 10, 16, and 24. This board evaluated 
glucose homeostasis, blood pressure, lipid levels, 
weight and body composition, clinical appear
ance, strength, and neuropsychological and 
quality of life scales using validated methods. 

Thirty-four patients completed the study: 20 in 
the diahetes cohort and 14 in the hypertension 
cohort. Reasons for withdrawal were adverse 
events (7), death (2), withdrawn consent (5), and 
other (2). Deaths were related to progression of 
underlying malignancy. A modified intent-to-treat 
analysis was used. All patients who received at 
least 30 days of the study drug were included in 
the analysis. Of the 25 patients in the diabetes 
cohort who received rnifepristone for at least 
30 days, 60% (1 '5 patients) responded with a 25% 
or greater reduction in glucose AUC during stan
dard glucose tolerance testing (p<O.OOOl). Eigh
teen of the patients (72%) in the diabetes cohort 
had at least a 25% reduction in glucose AUC or 
were able to reduce antidiabetic therapy. Mean 
reduction in A1 C was 1.1% from baseline 
(p<O.OOl), and 6 of 12 patients with an A1C 
greater than 7% at baseline had an A1C of 6% or 
less by the end of the trial. Mean ± SD fasting 

plasma glucose levels were reduced from 
149 ± 74.7 rngldl at baseline to 104.7 ± 37.5 rng/ 
dl at 24 weeks (p<0.03). The doses of antidiabetic 
drugs were reduced in 7 of 15 patients. Of the 12 
patients receiving insulin, 5 were able to reduce 
their insulin doses by at least 50%.37 

In the hypertension cohort, 8 (38.1%) of 21 
patients achieved at least a 5-rnrn Hg reduction 
in diastolic blood pressure compared to baseline 
(p<0.05). Two of these responders received 
spironolactone. When the change in blood pres
sure was evaluated in the hypertensive patients 
in both cohorts (diabetes plus hypertension 
cohort), 42.5% (17 of 40 patients) had a reduc
tion in diastolic blood pressure of at least 5 rnrn 
Hg and 27.5% were able to reduce their antihy
pertensive drug doses. However, mean systolic 
and diastolic blood pressures were not signifi
cantly changed.37 

Individuals in both groups showed improvement 
in clinical manifestations of Cushing's syndrome. 
Twenty-four patients lost at least 5% of baseline 
body weight, but 10 patients gained weight. 
Mean ± SD waist circumference decreased in 
women ( -6.8 ± 5.8 ern, p<0.001) and men 
( -8.4 ± 5.9 ern, p<0.001). Mean percent total 
body fat declined by 3.6% (p<0.001). Mood, cogni
tion, and quality of life scores improved. In the 
patients with Cushing's disease, magnetic reso
nance imaging demonstrated stability of the pitui
tary tumor, with the exception of one patient with 
an aggressive turnor.37 

Limitations of this multicenter study include a 
relatively high dropout rate, lack of a placebo 
group, short study duration, and open-label 
design. In addition, response to therapy was lar
gely based on clinical judgment; therefore, dos
age increases, reductions, or interruptions were 
based on investigators' clinical judgment. This 
prevented assessment of dose response to drug. 

Although these studies of rnifepristone dem
onstrated clinical efficacy, combination therapy 
with rnifepristone has yet to be evaluated. Based 
on knowledge of other pharmacologic agents, 
the use of mifepristone in combination with 
other available drugs for the treatment of Cush
ing's syndrome has potential. J:Secause ketoconaz
ole is readily available and has a mechanism of 
action distinct from that of rnifepristone, the 
combination of rnifepristone with ketoconazole 
is a logical choice and may have added benefit 
for the treatment of Cushing's syndrome. How
ever, because ketoconazole is a CYP3A inhibitor, 
it can increase rnifepristone concentrations and 
the dose of rnifepristone should not exceed 
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300 mglday if used in combination with ketoco
nazole. The use of mifepristone with metyrapone 
would likely be limited by the fact that both 
drugs may worsen hypokalemia. 

Safety and Tolerability 

Mifepristone has a black-box warning regard
ing its ability to cause termination of pregnancy. 
Premenopausal women should be tested for 
pregnancy before being administered this drug. 
Mifepristone also should be used with caution 
when combined with drugs metabolized by 
CYP3A (Table 3), in patients receiving systemic 
corticosteroids for a transplant or immunosup
pression, in women with risk of vaginal bleeding 
or endometrial changes, and in patients with 
known prior hypersensitivity. 18 Due to its anti
progesterone effects, the drug will interfere with 
the effectiveness of hormonal contraception. The 
use of nonhormonal forms of contraception 
should be advised. 18 

Serious reactions include adrenal insuffi
ciency, hypokalemia, vaginal bleeding, QT pro
longation, exacerbation of conditions treated 
with corticosteroids, and Pneumocystis jiroveci 
infection. Adrenal insufficiency occurred in 2 of 
the 50 subjects during a clinical trial. 18 

Although uncommon, it is important to monitor 
clinically for signs of adrenal insufficiency, 
because this cannot be measured biochemically 
while the patient is receiving mifepristone. If 
adrenal insufficiency occurs, treatment should 
be initiated promptly with potent high-dose 
glucocorticoids to overcome the glucocorticoid 
receptor-blocking effect of mifepristone and mi
fepristone should be discontinued. Because the 
half-life of mifepristone is long (85 hours), treat
ment with glucocorticoids should continue for at 
least 2 weeks. Mifepristone can be reintroduced 
cautiously at a lower dose after resolution of the 
adrenal insufficiency. 18 

Hypokalemia is a common adverse effect of 
mifepristone, occurring in 34% of patients?7 

This is thought to be a result of increased bind
ing of cortisol to mineralocorticoid receptors. 
Because mifepristone blocks negative feedback 
by cortisol on ACTH-secreting pituitary adeno
mas,29 ACTH and cortisol levels can rise with 
mifepristone therapy, resulting in increased 
access by cortisol to mineralocorticoid receptors 
as the capacity of llf3-HSD is exceeded. 1· 2 

Because hypokalemia is a prominent feature of 
Cushing's syndrome even in the absence of mife
pristone, it should be corrected before the initia-

tion of mifepristone, and potassium levels 
should be monitored closely during treatment. 
Consideration can be given to the addition of a 
mineralocorticoid receptor antagonist such as 
spironolactone if hypokalemia is rersistent 
despite potassium supplementation. 1 · 36· 38 

Because of the potential for activation of miner
alocorticoid receptors to worsen cardiovascular 
disease, mifepristone should be used with cau
tion in such patients?8 

Adverse reactions occurring in at least 20% of 
patients include nausea, fatigue, headache, hypo
kalemia, arthralgia, vomiting, peripheral edema, 
hypertension, dizziness, decreased appetite, and 
endometrial hyperplasia. 18 Other laboratory abnor
malities found were a reduction in high-density 
lipoprotein cholesterol levels and asymptomatic 
elevations in thyroid-stimulating hormone levels. 
Recommended monitoring should include mea
surement of potassium levels, clinical assessment 
of adrenal insufficiency, and yearly vaginal ultra
sound in women. 

Dosing and Administration 

Mifepristone should be administered as a 
once-daily oral dose with food and should be 
taken this way consistently to avoid changes in 
plasma concentrations. The starting dosage is 
300 mg/day, which may be escalated by 300 mg 
every 2-4 weeks, not to exceed a dosage of 
1200 mglday or 20 mglkglday. The maximum 
dosage for patients with renal or mild-to-moder
ate hepatic impairment should be 600 mglday. If 
used with a CYP3A inhibitor, the maximum 
dose should not exceed 300 mg/day. 18 Dosing 
recommendations are based on the most recent 
multicenter trial data.37 

Mifepristone is available as Korlym (Corcept 
Therapeutics Inc., Menlo Park, CA) in the Uni
ted States as of May 1, 2012, through a central 
distribution pharmacy. The company voluntarily 
offered distribution through a central distribu
tion pharmacy to ensure timely and convenient 
delivery of the drug to patients and to ensure 
that prescribers and patients are fully informed 
of the risks of the drug. The cost of Kurlym is 
approximately $186 for each 300-mg pill.39 

Copayment assistance and patient assistance pro
grams are av·ailable through the manufacturer, 
and further assistance is available through 
NORD (National Organization for Rare Disor
ders; 1-800-999-6673, ext. 326). Prescribers 
must complete a patient enrollment form and 
submit this to SPARK (Support Program for 
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Access and Reimbursement of Korlym).40 SPARK 
will determine insurance eligibility and assistance. 

Conclusion 

Mifepristone offers an alternative mechanism 
of action for medical therapy of Cushing's syn
drome. A recent clinical trial demonstrating 
improvement in hyperglycemia in patients with 
Cushing's syndrome led to the drug's approval 
by the FDA in February 2012 for use in patients 
with hyperglycemia secondary to Cushing's syn
drome who have either failed surgery or are not 
surgical candidates. Unfortunately, outcomes 
other than reduction in glucose levels were less 
convincing. To our knowledge, no trials are 
comparing the efficacy of mifepristone with that 
of other available drugs for the treatment of 
Cushing's syndrome; therefore, choosing a medi
cal therapy will remain largely a clinical judg
ment. Because mifepristone does not reduce 
cortisol levels, the biochemical response to the 
drug cannot be measured, and hypokalemia may 
be worsened. It also has a number of undesirable 
drug-drug interactions. 

Because of the cost and the difficulty of moni
toring clinical effectiveness, mifepristone should 
be administered as a second- or third-line ther
apy in patients with Cushing's syndrome who 
warrant medical management but either have 
failed or have a contraindication to ketoconazole 
or metyrapone, particularly in patients who have 
concomitant diabetes. 
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If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/AIA/25 (04-13) 
Approved for use through 11/30/2020. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING I Docket Number (Optional) 

REJECTION OVER A PENDING "REFERENCE" APPLICATION 085178-1053027-011410US 

In reApplication of: Joseph Belanoff 

Application No.: 15/627,359 

Filed: 06/19/2017 

For: CONCOMITANT ADMINISTRATION OF GLUCOCORTICOID RECEPTOR MODULATORS AND CYP3A INHIBITORS 

The applicant, Corcept Therapeutics, Inc. , owner of 100 percent interest in the instant application hereby 
disclaims, except as proVIded below, the term1nal part of the statutory term of any patent granted on the instant application which would extenc 
beyond the expiration date of the full statutory term of any patent granted on pending reference Application Number_1_5_16_2,_7..;,_3..,.6_8...,..-,.,.-..,.-,--..... 
filed, 06/19/2017 , as the term of any patent granted on said reference application may be shortened by any terminal disclaimer 
filed prior to the grant of any patent on the pending reference application. The applicant hereby agrees that any patent so granted on the instant 
application shall be enforceable only for and during such period that it and any patent granted on the reference application are commonly 
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of any patent granted on the instant application that would 
extend to the expiration date of the full statutory term of any patent granted on said reference application, "as the term of any patent granted on 
said reference application may be shortened by any terminal disclaimer filed prior to the grant of any patent on the pending reference 
application," in the event that: any such patent granted on the pending reference application expires for failure to pay a maintenance fee, is 
held unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 
CFR 1.321, has all claims canceled by a reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full 
statutory term as shortened by any terminal disclaimer filed prior to its grant. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more than 
five (5) years, or both. 

2. 1!2] The undersigned is an attorney or agent of record. Reg. No. _,3"-'1'-"6"'7'-'7 _____ _ 

/Kenneth A. Weber/ 09-21-2018 
Signature Date 

Kenneth A. Weber 
Typed or printed name 

Attorney of Record 415-576-0200 
Title Telephone Number 

0 Terminal disclaimer fee under 37 CFR 1.20(d) is included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P .0. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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PTOiAIP./828(07- 13) 
Approved far use through 1·J.f3C/2014. OM8 0651·(}035 

U.S. Palsnl and Trademark Office; V.S. DEPARTMt=N"f OF COMMERCE 
Under the Paperwork Reduction Act of ·1995. no persons are req\:ired to respond loa co!Jection of inlom1ation unless it displays a valid OMS cont:ni number. 

POWER OF ATTORNEY BY APPLI~:~NT 
.. J 

I hereby revoke a!! previol!s powers of attorney g1ven in the above-application identified in either the attached 
transmittal letter or the boxes below. 

I Application Number I Filing Date 

I '151627,359 I June 19, .2017 ! 
(Note: The boxes abov-e maybe left blank if information IS provided on form PTO/AIA/82.A.). 

\Sll hereby appoint Practitioners associated with the rollcwing Customer Number as my/our attomey(s) or agent{s), and io transact all 
business in !t1e United States Patent and Traden1ark Office connected therewith for the application referenced in the attached transmitlal 
letter {fonn PTO/AIA/82A) or identified above: 

l 144579 i 

i 
OR 

0 ! hereby appoint Practitioner(&} name-d in the attached list (form PTO/AIA/82C} as my/our at!orney(s} or agent{s). and to transact all business 
in the United States Paten! and Trademark Office connected !herewith for !he application rererenced in the attached transmittal letter {form 
PTO/AIA/82A) or identified above (Note- Complete form PTO/AifiJ82.C.} 

Please recognize Of change the correspondence address for the application iden!ified in the attached transmittal letter or the boxes above to: 

0 The address associated With the above-mentioned Customer Nli!Tlber. 

OR [~-------------------------

D The address associated with Customer Numbe:r·. 

OR 

u Firm Of 

Individual name 
~-~------- ..... -""""""-~~ ---,..-.-~-

Address 

C1ty I State I I Zip r 
-

Country 

Telephone I Emai! I 
I am ihe P,ppiicanl {if tile Applicant is a juris!ic entity. iist the l>,ppUcani name in the box}: 

I 
-------------~~~--~~~~~~-~----------------

Corcept Therapeutics, Inc. 

u Inventor or Joint Inventor (title not required below) 

0 Legal Representative o! a Deceased or Legally Incapacitated Inventor (title no! required below) 

IZ: Assignee or Person to Whomlhe Inventer is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

0 Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR i .46(b)(2) was granted in the application or is 

ccncurrenily being flied witr1 !his documen!){provide signer's title if applicant is a juris!ic entity} 

SIGNATURE of Applicant for Patent 

The undersigned (whose title is suppl;ed below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entfty). 
~~. 

Signature ( '-·)\'\, ' I Daie (optional) I }t~ ~ /i:' i1 t 
,. if ) ~· 

/ ' Name Joseph Belanoff 

T!tle CEO 

ti9TE: Signature- This form must be ;.;}gne<i by th;; .applicant in accordance witr~ 37 CFR ·1.33. See 37· CFR ·1.4 for signature reqt~irernents .and cert:fications_ ~r more 
than one applicant. use mu!tiole forms 

rsJ 'Totai of 1 forms are subml!!ed. 

n~ts c:1l:lecti:on nf klfnrmat;(jr,ts requ:md by 37 CFR 1.31, 1.32 ana 1.33. The •nformauon }S requt•ed to obtc•m cr retain a benef~t by·t:,e publtc wNch ie: to fl~& {ar:d by the USPTO !o process) an 
appHca!•or:. Cor.ttdl,;m~iali1;; is govarne;.~ by 3$ U S3::. 122 an(: 37 GFR ·J '11 ,e;u:J 1. 14. ·rh~s coHect~on ~s esHrnated to taka 3 minutes ~n ccn-•p~rMe .. ln:c:ud)n.g gaih.:;ring, p•epa·~ng, and Sll:b:n;t~~ng 
1l1-e ®:t~pl_~fed op::-Hc.sRon fom~ tc the USFiO T:me ,.,.,J:I va::y .depending u~~n the int:iv~dua: \.:.ase. A:::; cctnm6nts on ifw arnount {J:f llmi!- yu~J require to ccmpl:i3!e lhts fvm: a~tdlor 
s:tlggHsRons -r~~.-- mduong th:'s ta;rden, ::.hcwkl be sen: tr;) the Ch!er lnform.at;un Off~c~r. US Patent and Tmt.::-enmrk Oi'i~w. US. Department tit Commerce. P.n Bo),· i4e.n. A.t;sxaoor:a, VA 
223i3~-~450. DO t..tOT SEND :==EES OR CGMPl:ETEO F()R~-.·lS TO TH!S ADDRESS. SEND TO: Corr:tmh:s~anar for Pa~.enls .. P.O. :SL'x 1450. Alexandria. \!A 22~13~1450 

tfy<J~J need assista·~t:e tn compleUnQ the form, ca~~ 1·BOO-~T0-9199·and se~ect opllcn ~-
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PT0-875 
15/627,359 06/19/2017 0To be Mailed 

ENTITY: 0 LARGE ~SMALL 0 MICRO 

APPLICATION AS FILED- PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

U BASIC FEE 
(37 CFR 1.16(a), (b), or (c)) 

N/A N/A N/A 

U SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

U EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(o), (p), or (q)) 

TOTAL CLAIMS 
minus 20 = * X $40 = 

(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $210 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 1 00 sheets 

0APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR U6(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR U6(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED- PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

09/21/2018 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
1- AFTER PREVIOUSLY z AMENDMENT PAID FOR w 
::!: Total * 19 Minus ** 30 =0 X $50 = 0 c (37 CFR 1.16(i)) 

z Independent *4 Minus *** 4 =0 X $230 = 0 w (37 CFR 1.16(h)) 
::!: 

0 Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
U6(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

1- AMENDMENT PAID FOR z w Total * Minus ** = X $0 = ::!: (37 CFR 1.16(i)) 

c Independent * Minus *** X $0 z (37 CFR 1.161hll = = 
w 

0 Application Size Fee (37 CFR 1.16(s)) ::!: 
c( U FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

U6(j)) 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 

** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". Moliki I May 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

Th1s collect1on of rnformat1on IS requ1red by 37 CFR 1.16. The rnformat1on IS requ1red to obta1n or reta1n a benefit by the publiC wh1ch IS to f1le (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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Application Number Application/Control No. Applicant(s)/Patent under 
Reexamination 

15/627,359 BELANOFF, JOSEPH K. 

I 
Document Code - DISQ Internal Document- DO NOT MAIL 

TERMINAL 
~APPROVED D DISAPPROVED 

DISCLAIMER 

This patent is subject 
Date Filed : 9/21/18 to a Terminal 

Disclaimer 

Approved/Disapproved by: 

Lawana Hixon 

U.S. Patent and Trademark Office 
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UNITED STATES pATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

15/627,359 06/19/2017 Joseph K. Be1anoff 

144579 7590 09/26/2018 

KlloPATRICK TOWNSEND & STOCKTON LLP/CORCEPT 
Mailstop: IP Docketing - 22 
1100 Peachtree Street 
Suite 2800 
Atlanta, GA 30309 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

085178-1053027-011410US 2957 

EXAMINER 

SIMMONS, CHRIS E 

ART UNIT PAPER NUMBER 

1629 

NOTIFICATION DATE DELIVERY MODE 

09/26/2018 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

ipefiling@kilpatricktownsend.com 
jfox@corcept.com 
KTSDocketing2@kilpatrick.foundationip.com 

PTOL-90A (Rev. 04/07) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

Doc Code: 
TRACK1.GRANT 

Decision Granting Request for 
Prioritized Examination 
(Track I or After RCE) 

Application No.: 15/627,359 

1. THE REQUEST FILED __ ___,Ac...:.:u::..::a=u=st'"""2:.:::8""'--', 2=0<..-'.1..:::.8 ___ 1S GRANTED. 

The above-identified application has met the requirements for prioritized examination 
A. D for an original nonprovisional application (Track 1). 
B. 1:8:1 for an application undergoing continued examination (RCE). 

-
2. The above-identified application will undergo prioritized examination. The application will be 

accorded special status throughout its entire course of prosecution until one of the following occurs: 

A. filing a petition for extension of time to extend the time period for filing a reply; 

B. filing an amendment to amend the application to contain more than four independent 

claims, more than thirty total claims, or a multiple dependent claim; 

C. filing a request for continued examination; 

D. filing a notice of appeal; 

E. filing a request for suspension of action; 

F. mailing of a notice of allowance; 

G. mailing of a final Office action; 

H. completion of examination as defined in 37 CFR 41.1 02; or 

I. abandonment of the application. 

Telephone inquiries with regard to this decision should be directed to Cheryl Gibson-Baylor at 
(571 )272-3213, Office of Petitions. In his/her absence, calls may be directed to Brian W. Brown, 
(571 )272-5338. 

Cheryl Gibson-Baylor 
/Cheryl Gibson-Baylor/ 
[Signature] 

U.S. Patent and Trademark Office 
PT0-2298 (Rev. 02-2012) 

Petitions Paralegal Specialist 
(Title) 
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Office of Petitions: Decision Count Sheet 
I 9 

Application No. 15627359 11111111111111111111111111111111111111111111111111 
*15627359* 

For US serial numbers: enter number only, no slashes or commas. Ex: 10123456 

For PCT: enter "51 +Single digit of year of filing+last 5 numbers", Ex. for PCT/US05/12345, enter 51512345 

Deciding Official: !GIBSON-BAYLOR, C 
Count (1)- Palm Credit 15627359 

:?······························································"' 
Decision:! GRANT 

Notes: 

Count (2) 

' ' 

f 

FINANCE WORK NEEDED--

0 Select Check Box for YES 

Decision Type: t"No,N'E""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'"":;'j 

~ '"""""" 

Notes: 

Count (3) 

Notes: 

Initials of Approving Official (if required) 

Printed on: 9/24/2018 

11111111111111111111111111111111111 
* G R A N T * 

1111111111111111111111111 
* 6 4 3 * 

Office of Petitions Internal Document- Ver. 5.0 
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Office of Petitions: Routing Sheet 

Application No. r"'1"56'2'73s'g""""""""""""""" 

This application is being forwarded to your office for 
further processing. A decision has been rendered on a 
petition filed in this application, as indicated below. 
For details of this decision, please see the document 
PET.OP.DEC filed on the same date as this document. 

r"x' GRANTED 

r""'"" DISMISSED 

!"'"""" DENIED 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/627,359 06/19/2017 

144579 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE I 
Joseph K. Belanoff 085178-1053027 -011410US 

CONFIRMATION NO. 2957 
POA ACCEPTANCE LETTER 

KILPATRICK TOWNSEND & STOCKTON LLP/CORCEPT 
Mailstop: IP Docketing- 22 llllllllllllllllllllllll]~!l]~~~~~~u~~~~~u~ ~~] 11111111111111111111111 
11 00 Peachtree Street 
Suite 2800 
Atlanta, GA 30309 

Date Mailed: 09/26/2018 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 09/21/2018. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/ldvan/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

15/627,359 06/19/2017 Joseph K. Be1anoff 

144579 7590 09/27/2018 

KILPATRICK TOWNSEND & STOCKTON LLP/CORCEPT 
Mai1stop: IP Docketing - 22 
1100 Peachtree Street 
Suite 2800 
Atlanta, GA 30309 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

085178-1053027-01141 ous 2957 

EXAMINER 

SIMMONS. CHRIS E 

ART UNIT PAPER NUMBER 

1629 

NOTIFICATION DATE DELIVERY MODE 

09/27/2018 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

KTSDocketing2@ki1patrick.foundationip.com 
ipefiling@ ki1patricktownsend.com 
jfox@ corcept.com 

PTOL-90A (Rev. 04/07) 
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Application No. Applicant( s) 
15/627,359 Belanoff, Joseph K. 

Applicant-Initiated Interview Summary Examiner Art Unit AlA Status 
CHRIS E SIMMONS 1629 Yes 

All participants (applicant, applicants representative, PTO personnel): 

(1) CHRIS E. SIMMONS. (3) CHARLIE ROBB. 

(2) KENNETH WEBER. (4) __ . 

Date of Interview: 20 September 2018. 

Type: ~ Telephonic D Video Conference 
D Personal [copy given to: D applicant D applicant's representative] 

Exhibit shown or demonstration conducted: DYes DNa. 
If Yes, brief description: __ . 

Issues Discussed D101 D112 D102 ~103 DOthers 
(For each of the checked box(es) above. please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 1 ,3-4,6, 12,21 and 30. 

Identification of prior art discussed: __ . 

Substance of Interview 
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

A~~licant argues that the language in the insert reference that discuss the titration of the mife~ristone cannot a~~ly to 
the language in the reference where mife~ristone is administered with a strong CYP3A inhibitor. A~~licant ~oints out 
that the insert teaches "use of strong CYP3A Inhibitors: Concomitant use can increase mife~ristone ~lasma levels 
significantly. Use only when necessary and limit mife~ristone dose to 300 mg." See~- 1 of insert. A~~licant o~ined that 
this actually teaches away from administering more than 300 mg of mife~ristone when used concomitantly with a 
strong CYP3A inhibitor. Applicant further discussed that unexpected results are obtained when more than 300 mg 
mife~ristone is combined with a strong CYP3A inhibitor. A~~licant also mentioned ~otential amendments to the claims 
including adding the Cyp3A 4 inhibitors to Claim 1 and canceling claims reciting 300 mg .. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/CHRIS E SIMMONS/ 
Examiner, Art Unit 1629 

U.S. Patent and Trademark Off1ce 

PTOL-413 (Rev. 8/11/201 0) 

/RACHAEL E BREDEFELD/ 
Primary Examiner, Art Unit 1611 

Interview Summary Paper No. 20180920 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 
132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to any 
alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiners responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing out 
typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the conclusion of 
the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicants correspondence address either with or prior 
to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other circumstances dictate, the 
Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
- Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
-Type of interview (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
- An indication whether or not an exhibit was shown or a demonstration conducted 
- An identification of the specific prior art discussed 

An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview unless 
it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the substance of the 
interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted,-
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on 

the Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed 

by the examiner. 
Examiners are expected to carefully review the applicants record of the substance of an interview. If the record is not complete and accurate, 

the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the statement 
attributed to him or her. If the record is complete and accurate, the examiner should place the indication, Interview Record OK on the paper recording 
the substance of the interview along with the date and the examiners initials. 
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Simmons, Chris E. 

From: 
Sent: 
To: 

Weber, Ken <kweber@kilpatricktownsend.com > 
Thursday, September 13, 2018 6:44 PM 
Simmons, Chris E. 

Subject: U.S. Application No.: 15/627,359 Agenda for interview 

l'{'A t· . fl.r 15'"_...,,...,.,~o c/.,). pplcatwn 1''!0.: . /l)~/,.-u/ 

Filing Date: 06/19/201? 
Titled: CONCOlvl!TANTAD!Yf!N!STRATION OF GLUCOCORTICOID RECEPTOR 
IVIODlJL1TORS 1iND CYP311 INHIBITORS 
Applicant: Corcept Therapeutics. Inc. 
First inventor.· Joseph Belanc~{f 
Client R(~t:: 
KTS Ref.: 085178~105302?~011410US 
Attn: Examiner Simmons 

Dear Examiner Simmons, 

I will have my ad min upload a communication with the agenda for our interview on the 18th 
tomorrow on PAIR. The text of the agenda is provided below. 

In the meanwhile, I was hoping to learn if we can do this interview in person. 

AGENDA FOR INTERVIE\!V SCHEDULED FOR SEPTEMBER 18TH AT 3 PM EST 

I. Purpose of Interview: To provide a Quick overvievv of the 2.54 pages of response filed on 7/18/18, and to 

summarize why the claims are nol obvious 
i. Claim amendment and response (pages I-28) 
iL 5 expert declarations and CVs (pages 29-122) 
iii. Exhibits 2-8 (pages 124--254) 

IL Recommended papers to have ready access to: 
Response (See pages 7-28) 
Two Rule 132 declarations of Dr. Moraitis (See pages 2.9-41 and 56-60) 

Ill. Substantive discussion Regarding Our Surprising Methods for Optimizing Dosing 

1. Claim amendments- which, e.g., narrow the clairn scope to the particular drug species of rnifepristone 

2.. Discussion of the prior art- including the Korlym" Package Insert- which teaches avvay from invention of 
using doses above 300 mg/day, particularly in view of the declarations of Moraitis and Yau; 

1 
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3. Discussion of the difference in kind as compared to prior art, and of the surprising advantages provided by 

the clairned invention. 

Thanks, 

~{ ~ ~~ ~~~t\ §~ ~~ ~ <:: K 
~~t)\\f N ~·~~ Ntl 

Kilpatrick Townsend & Stockton LLP 

offiGe .{t·~~~ 27~: .. t~7·1.{t j rax-4.15 S?U ~~·;.:-t~) ~i?·;.:~. ~ (nobH~:; .:~.·15 82~5~·0?00 

h~~~~~tt~~~~~I~~{b,Ut~~t~f~~~~~tQ)~UJi~lD,~t,~~~9Lf~ ~ h{]~~,f::r;l~H~~ ~ Y~~~lLS1 

Confidentiality Notice: 
This communication constitutes an electronic communication within the meaning of the Electronic Communications Privacy Act, 18 U.S.C. Section 251 0, and its 
disclosure is strictly limited to the recipient intended by the sender of this message. This transmission, and any attachments, may contain confidential attorney
client privileged information and attorney work product. If you are not the intended recipient, any disclosure, copying, distribution or use of any of the information 
contained in or attached to this transmission is STRICTLY PROHIBITED. Please contact us immediately by return e-mail or at 415 273-4714, and destroy the 
original transmission and its attachments without reading or saving in any manner. 

***DISCLAIMER*** Per Treasury Department Circular 230: Any U.S. federal tax advice contained in this communication (including any attachments) is not 
intended or written to be used, and cannot be used, for the purpose of (i) avoiding penalties under the Internal Revenue Code or (ii) promoting, marketing or 
recommending to another party any transaction or matter addressed herein. 

2 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

144579 7590 12112/2018 

KILPATRICK TOWNSEND & STOCKTON LLP/CORCEPT 
Mailstop: IP Docketing - 22 

EXAMINER 

SIMMONS, CHRIS E 

1100 Peachtree Street ART UNIT PAPER NUMBER 

Suite 2800 1629 

Atlanta, GA 30309 
DATE MAILED: 12/12/2018 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

15/627,359 06119/2017 Joseph K. Belanoff 085178-1053027-011410US 2957 

TITLE OF INVENTION: CONCOMITANT ADMINISTRATION OF GLUCOCORTICOID RECEPTOR MODULATORS AND CYP3A INHIBITORS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $500 $0.00 $0.00 $500 03112/2019 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are l/2 the amount of undiscounted fees, and micro entity fees are l/2 the amount of small entity 
fees. 

II. PART B- FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 

Page 1 of 3 

PTOL-85 (Rev. 02/11) 
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PART B- FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent. advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1. by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

144579 7590 12112/2018 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper. such as an assignment or formal drawing. must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 

KILPATRICK TOWNSEND & STOCKTON LLP/CORCEPT I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above. or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885 on the date below 

Mailstop: IP Docketing - 22 
1100 Peachtree Street 
Suite 2800 
Atlanta, GA 30309 

APPLICATION NO. FILING DATE 

15/627.359 06119/2017 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Joseph K. Belanoff 085178-1053027-011410US 2957 

TITLE OF INVENTION: CONCOMITANT ADMINISTRATION OF GLUCOCORTICOID RECEPTOR MODULATORS AND CYP3A INHIBITORS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $500 

EXAMINER ART UNIT 

SIMMONS. CHRIS E 1629 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

514-171000 

2. For printing on the patent front page. list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR. alternatively. 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed. no name will be printed. 

$500 03112/2019 

2 ________________________ _ 

3 ________________________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below. no assignee data will appear on the patent. If an assignee is identified below. the document must have been previously 
recorded. or filed for recordation. as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual 0 Corporation or other private group entity 0 Government 

4a. Fees submitted: 0Issue Fee 0Publication Fee (if required) 0Advance Order- # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PT0-2038) 

0 The Director is hereby authorized to charge the required fee(s). any deficiency. or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B). issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status. checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status. as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ __ 

PTOL-85 Part B (08-18) Approved for use through 0113112020 
Page 2 of3 

OMB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

FILING DATE FIRST NAMED INVENTOR 

15/627,359 06119/2017 Joseph K. Be1anoff 

144579 7590 12112/2018 

KILPATRICK TOWNSEND & STOCKTON LLP/CORCEPT 
Mailstop: IP Docketing - 22 
1100 Peachtree Street 
Suite 2800 
Atlanta, GA 30309 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

085178-1053027-011410US 2957 

EXAMINER 

SIMMONS. CHRIS E 

ART UNIT PAPER NUMBER 

1629 

DATE MAILED: 12/12/2018 

Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section 1(h)(2) of the AlA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0 101 or (571 )-272-4200. 

Page 3 of 3 
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When OMB approves an agency request to 
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the OMB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid OMB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting 
a request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
15/627,359 
Examiner 
CHRIS E SIMMONS 

Applicant(s) 
Belanoff, Joseph K. 
Art Unit I AlA Status 
1629 Yes 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOW ABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to 9/21/2018. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are See Continuation Sheet. As a result of the allowed claim(s), you may be eligible to benefit from the 
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more 
information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to 
PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) OAII b) 0 Some *c) 0 None of the: 

1. 0 Certified copies of the priority documents have been received. 

2. 0 Certified copies of the priority documents have been received in Application No. __ . 

3. 0 Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

0 including changes required by the attached Examiner's Amendment I Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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Application/Control Number: 15/627,359 
Art Unit: 1629 

Terminal Disclaimer 

Page 2 

The terminal disclaimer filed on 9111/2018 disclaiming the terminal portion of any patent 

granted on this application which would extend beyond the expiration date of USSN 15/627,368 

has been reviewed and is accepted. The terminal disclaimer has been recorded. 

EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes and/or 

additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. 

To ensure consideration of such an amendment, it MUST be submitted no later than the payment 

of the issue fee. 

Authorization for this examiner's amendment was given in an interview with Kenneth 

Weber on 12/4/2018. 

The application has been amended as follows: 

Claims 3, 12, 21 and 28-30 are cancelled. 

Claim 1 is replaced ---

A method of treating Cushing's syndrome in a patient who is taking an original once-daily 

dose of 1200 mg or 900 mg per day of mifepristone, comprising the steps of: 

reducing the original once-daily dose to an adjusted once-daily dose of 600 mg 

mifepristone, 
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administering the adjusted once-daily dose of 600 mg mifepristone and a strong CYP3A 

inhibitor to the patient, 

wherein said strong CYP3A inhibitor is selected from the group consisting ofketoconazole, 

itraconazole, nefazodone, ritonavir, nelfmavir, indinavir, boceprevir, clarithromycin, conivaptan, 

lopinavir, posaconazole, saquinavir, telaprevir, cobicistat, troleandomycin, tipranivir, paritaprevir 

and voriconazole. 

Claim 10 is replaced ---

A method of treating symptoms associated with elevated cortisol levels in a patient who is 

taking an original once-daily dose of 1200 mg or 900 mg per day of mifepristone, comprising the 

steps of: 

reducing the original once-daily dose to an adjusted once-daily dose of 600 mg 

mifepristone, 

administering the adjusted once-daily dose of 600 mg mifepristone and a strong CYP3A 

inhibitor to the patient, 

wherein said strong CYP3A inhibitor is selected from the group consisting ofketoconazole, 

itraconazole, nefazodone, ritonavir, nelfmavir, indinavir, boceprevir, clarithromycin, conivaptan, 

lopinavir, posaconazole, saquinavir, telaprevir, cobicistat, troleandomycin, tipranivir, paritaprevir 

and voriconazole. 

Claim 13, for the term "claim 12", it has been replaced --- claim 10 ---

Claim 19 is replaced ---
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A method of controlling hyperglycemia secondary to hypercortisolism in a patient with 

endogenous Cushing's syndrome who is taking an original once-daily dose of 1200 mg or 900 mg 

per day of mifepristone, comprising the steps of: 

reducing the original once-daily dose to an adjusted once-daily dose of 600 mg 

mifepristone, 

administering the adjusted once-daily dose of 600 mg mifepristone and a strong CYP3A 

inhibitor to the patient, 

wherein said strong CYP3A inhibitor is selected from the group consisting ofketoconazole, 

itraconazole, nefazodone, ritonavir, nelfmavir, indinavir, boceprevir, clarithromycin, conivaptan, 

lopinavir, posaconazole, saquinavir, telaprevir, cobicistat, troleandomycin, tipranivir, paritaprevir 

and voriconazole. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to CHRIS E SIMMONS whose telephone number is (571)272-9065. The 

examiner can normally be reached on M-F: 8-4:30p. 

Examiner interviews are available via telephone, in-person, and video conferencing using 

a USPTO supplied web-based collaboration tool. To schedule an interview, applicant IS 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

JeffreyS. Lundgren can be reached on (571)272-5541. The fax phone number for the organization 

where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR system, 

see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 

contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 

assistance from a USPTO Customer Service Representative or access to the automated information 

system, callS00-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/CHRIS E SIMMONS/ 
Examiner, Art Unit 1629 

/JEFFREY S LUNDGREN/ 
Supervisory Patent Examiner, Art Unit 1629 
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EXAMINER SIGNATURE 
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/CHRIS E SIMMONS/ 

Examiner Signature /C.E.S/ Date Considered 
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*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line 
through a citation if not in conformance and not considered. Include copy of this form with next communication to 
applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter 
code (WI PO Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial 
number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WI PO Standard ST.16 if possible. 5 Applicant is to place a 
check mark here if English language translation is attached. 

KILPATRICK TOWNSEND 70842839 l 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.E.S/ 
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PTO/SB/47 (03-09) 
Approved for use through 05/31/2015. OMB 0651-0016 

U.S. Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

"FEE ADDRESS" INDICATION FORM 

Address to: Fax to: 
Mail Stop M Correspondence 571-273-6500 
Commissioner for Patents -OR-
P.O. Box 1450 
Alexandria VA 22313-1450 

INSTRUCTIONS: The issue fee must have been paid for application(s) listed on this form. In addition, 
only an address represented by a Customer Number can be established as the fee address for maintenance feE 
purposes (hereafter, fee address). A fee address should be established when correspondence related to 
maintenance fees should be mailed to a different address than the correspondence address for the application. 
When to check the first box below: If you have a Customer Number to represent the fee address. When 
to check the second box below: If you have no Customer Number representing the desired fee address, 
in which case a completed Request for Customer Number (PTO/SB/125) must be attached to this form. For 
more information on Customer Numbers, see the Manual of Patent Examining Procedure (MPEP) § 403. 

For the following listed application(s), please recognize as the "Fee Address" under the provisions of 37 CFR 
1.363 the address associated with: 

lXI Customer Number: 

I 
00197 

I 
OR 

D The attached Request for Customer Number (PTO/SB/125) form. 

PATENT NUMBER APPLICATION NUMBER 
(if known) 

15/627,359 

Completed by (check one) 

D Applicant/Inventor l~eooetb A llllebec£ 
Signature 

lXI Attorney or Agent of record 31 ,677 Kenneth A. Weber 
(Reg. No.) Typed or Printed Name 

D Assignee of record of the entire interest. See 37 CFR 3.71. ( 415) 5 76-0200 
Statement under 37 CFR 3.73(b) is enclosed. 
(Form PTO/SB/96) Requester's telephone number 

D Assignee recorded at Reel _Frame _ December 12 2018 
Date 

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than 
one signature is required, see below*.NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. 
Submit multiple forms if more than one signature is required, see below*. 

lSI *Total of 1 forms are submitted. 

This collection of information is required by 37 CFR 1.363. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to proce:D) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 5 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313- 1450. DO NOT SEND COMPLETED FORMS TO THIS ADDRESS. 
SEND TO: Mail Stop M Correspondence, Commissioner for Patents, P .0. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 

] 
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Electronic Patent Application Fee Transmittal 
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CONCOMITANT ADMINISTRATION OF GLUCOCORTICOID RECEPTOR 
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Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 
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Basic Filing: 
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Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 2501 1 500 500 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 500 
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EFSID: 34566118 

Application Number: 15627359 

International Application Number: 

Confirmation Number: 2957 

Title of Invention: 
CONCOMITANT ADMINISTRATION OF GLUCOCORTICOID RECEPTOR 
MODULATORS AND CYP3A INHIBITORS 

First Named Inventor/Applicant Name: Joseph K. Belanoff 

Customer Number: 144579 

Filer: Kenneth A. Weber/Jo Honcik Dallara 

Filer Authorized By: Kenneth A. Weber 

Attorney Docket Number: 085178-1 053027-01141 ous 

Receipt Date: 12-DEC-2018 

Filing Date: 19-JUN-2017 

TimeStamp: 16:08:28 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $500 

RAM confirmation Number 1213181NTEFSW16093600 

Deposit Account 201430 

Authorized User Jo Honcik Dallara 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.21 (Miscellaneous fees and charges) 
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File Listing: 

Document 
Document Description File Name 

File Size( Bytes}/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

95026 

1 Issue Fee Payment (PT0-85B) 
lssueFeeTransmittal_1 0530271. 

no 1 
pdf 

Sc19c0237081 e19dd07a 1 bdec4e 1 Oe392ec 
09721 

Warnings: 

Information: 

149151 

2 Maintenance Fee Address Change FeeAddress_1 053027.pdf no 1 
32f16b4630ee2c7ee9d453d93a3572684ab 

6981a 

Warnings: 

Information: 

30838 

3 Fee Worksheet (SB06) fee-info. pdf no 2 
e813e9d5e9e6b 17e72c38a70645 1 dea4ba 

73267 

Warnings: 

Information: 

Total Files Size (in bytes) 275015 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PART B- FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent. advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1. by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

144579 7590 12112/2018 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper. such as an assignment or formal drawing. must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 

KILPATRICK TOWNSEND & STOCKTON LLP/CORCEPT I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above. or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885 on the date below 

Mailstop: IP Docketing - 22 
1100 Peachtree Street 
Suite 2800 
Atlanta, GA 30309 

APPLICATION NO. FILING DATE 

15/627.359 06119/2017 

To Ann Honcik Dallara (Typed or printed name) 

/JoAnn Honcik Dallara/ (Signature) 

December 12, 2018 (Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Joseph K. Belanoff 085178-1053027-011410US 2957 

TITLE OF INVENTION: CONCOMITANT ADMINISTRATION OF GLUCOCORTICOID RECEPTOR MODULATORS AND CYP3A INHIBITORS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $500 

EXAMINER ART UNIT 

SIMMONS. CHRIS E 1629 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

lXI "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

514-171000 

2. For printing on the patent front page. list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR. alternatively. 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed. no name will be printed. 

$500 03112/2019 

KILPATRICK TOWNSEND & 
STOCKTON LLP 

2 ________________________ _ 

3 ________________________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below. no assignee data will appear on the patent. If an assignee is identified below. the document must have been previously 
recorded. or filed for recordation. as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE 

Corcept Therapeutics, Inc. 

(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Menlo Park, California 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 IndividualiXl Corporation or other private group entity 0 Government 

4a. Fees submitted: IXlissue Fee 0Publication Fee (if required) 0Advance Order- # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

lXI Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PT0-2038) 

lXI The Director is hereby authorized to charge the required fee(s). any deficiency. or credit any overpayment to Deposit Account No. 20-1430 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B). issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status. checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status. as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature -~/_K_e_n_n_et_h_A_._W_e_b_e_r~/ __________ _ 

Typed or printed name ----'K=e-"'n"'"'n""e._.t'""h"-'Ao=._,W.._.e._.b-_-e._.r ___________ _ 

PTOL-85 Part B (08-18) Approved for use through 0113112020 
Page 2 of3 

OMB 0651-0033 

Date -~D~e=c=e=m=b=er~12~2~0~1=8~-----------------

Registration No. _ _-3'-'1._,,"'6._7._7 ___________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

ISSUE DATE PATENT NO. 

15/627,359 02/05/2019 10195214 

144579 7590 01/16/2019 

KlloPATRICK TOWNSEND & STOCKTON LLP/CORCEPT 
Mailstop: IP Docketing - 22 
1100 Peachtree Street 
Suite 2800 
Atlanta, GA 30309 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

085178-1053027-011410US 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

2957 

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Joseph K. Belanoff, Menlo Park, CA; 
Corcept Therapeutics, Inc., Menlo Park, CA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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