UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 8,598,149 B2 Page 1of1
APPLICATION NO. 1 12/199114

DATED : December 3, 2013

INVENTOR(S) : Belanoff et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On the Title Page:
The first or sole Notice should read --

Subject to any disclaimer, the term of this patent is extended or adjusted under 35 U.S.C. 154(b)
by 990 days.

Signed and Sealed this
Thirtieth Day of December, 2014

Decbatle 7 Loa

Michelle K. Lee
Deputy Director of the United States Patent and Trademark Office
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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

KILPATRICK TOWNSEND & STOCKTON

LLP

TWO EMBARCADERO CENTER

EIGHTH FLOOR

SAN FRANCISCO CA 94111-3834 M A U IL E @
SEP 03 2014 -

In re Patent No. 8,598,149 OFFICE OF PETITIONS

Joseph K. Belanoff o :

Issue Date: 12/03/2013 : ON REDETERMINATION OF

Application No. 12/199114 ‘ : PATENT TERM ADJUSTMENT
Filing or 371(c) Date: 08/27/2008 :

Atty. Docket No.: '

85178-756824(004110US)

This is a response to applicants “REQUEST FOR RECONSIDERATION OF PATENT TERM
ADJUSTMENT UNDER 37 CFR 1.705(d)”, requesting that the Office adjust the PTA in view of
Exelixis v. Kappos. The Office has re-determined the PTA to be 990 days.

This redetermination of patent term adjustment is not the Director's decision on the applicant's
request for reconsideration within the meaning of 35 U.S.C. 154(b)(4) that triggers a 180-day period
for applicant disagreeing with the Office redetermination to commence a civil action in the District
Court for the Eastern District of Virginia. :

Relevant Procedural History

On December 3, 2013, the above-identified application matured into U.S. Patent No. 8,598,149. The
patent issued with a PTA of 866 days. The present request for redetermination of the patent term
adjustment was timely filed within two months of the issue date of the patent. Patentee requests
recalculation of the Patent Term Adjustment in view of Exelixis v. Kappos.

Decision

Patents’ arguments have been carefully considered. Upon review, the USPTO finds that patentee is
entitled to 990 days of PTA. The Office has revisited the amount of “B” delay under 35 U.S.C. §
154(b)(1)(B) and the amount of overlapping days under 35 U.S.C. § 154(b)(2)(A) pursuant to the
Federal Circuit’s decision in Novartis AG v. Lee, 740 F.3d 593 (Fed. Cir. 2014). Patentee and the
Office are in agreement as to the amount of “applicant delay” under 35 U.S.C. § 154(b)(2)(C) and
1.704(b); however, patentee and the Office continue to disagree regarding the amount of “A” delay
under 35 U.S.C. § 154(b)(1)(A) and 37 CFR 1.702(a).
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Patent No. 8,598,149 Page 2

As for the amount of “B” delay, the Federal Circuit reviewed the statutory interpretation of 35 U.S.C.
§ 154(b)(1)(B)(i) and issued a decision regarding the effects of a Request for Continued Examination
(“RCE”) on “B” delay in Novartis AG v. Lee, 740 F.3d 593 (Fed. Cir. 2014). In Novartis, the Federal
Circuit agreed with the Office that “no [“B” delay] adjustment time is available for any time in
continued examination, even if the continued examination was initiated more than three calendar
years after the application’s filing.” Novartis, 740 F.3d at 601. However, the Novartis court found
that if the Office issues a notice of allowance after an RCE is filed, the period after the notice of
allowance should not be excluded from the “B* delay period but should be counted as “B” delay. Id.
at 602. The Federal Circuit issued its mandate in the Novartis appeal on March 10, 2014.

Pursuant to the Novartis decision, the USPTO has determined that the patentee is entitled to 519 days
of “B” delay. In this case, it was previously determined that the application filing date is August 27,
2008, and the issue date of the patent is December 3, 2013. Accordingly, the total pendency of the
application was 1925 days. Thus, the application was pending for 1925 — 1096 = 829 days beyond
the three-year anniversary of the application’s filing date. This three-year pendency period began on
August 28, 2011, and ended on December 3, 2013. During this time, the applicant filed one RCE on
September 27, 2012, and the Office mailed a Notice of Allowance on August 2, 2013, for a total of
310 days, which is excluded from the amount of “B” delay. Accordingly, in light of the RCE, the
amount of “B” delay amounted to 519 days (1925 — 1096 - 310 = 519).

Regarding patentee delay, Office records confirm that the due date for the reply to the final
Office action mailed April 4, 2012, was July 4, 2012, a Federal Holiday, and the due date for the
reply was therefore July 5, 2012. Applicant filed a reply to the Office action on September 27,
2012. Accordingly, a period of reduction of 84 days, not 85 days, is properly entered for the
reply. Id. ’

The Office finds that there are no overlapping days. In Wyeth v. Kappos, 591 F.3d 1364 (Fed. Cir.
2010), the United States Court of Appeals for the Federal Circuit determined that overlap occurs
when the calendar days overlap between the “A™ and “B” delays. Under this interpretation, the
Office finds that no days of “A” delay overlap with the B periods iterated above.
Overall PTA Calculation |

. Formula:

“A” delay + “B” delay + “C” delay - .Ovérlap - applicant delay = X

USPTO’s Calculation:

637 + 519 + 0~ 0 — 166 = 990

Patentee’s Calculation

637 + 519 + 0 -0 — 167 = 989
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Patent No. 8,598,149 o Page 3
Conclusion |

Patentee is entitled to a PTA of nine hundred ninety (990) days. Using the formula “A” delay +
“B” delay + “C” delay - overlap - applicant delay = X, the amount of PTA is calculated as
following: 637 + 519 + 0 — 0 — 166 = 990 days.

The Office acknowledges submission of the $200.00 fee set forth in 37 CFR 1.18(¢e). No
additional fees are required. - ‘

Patentee is given _TWO (2) MONTHS from the mail date of this decision to respond to this
redetermination. Extensions of time under 37 CFR 1.136(a) are permitted. This is not final
agency action within the meaning of 5 U.S.C. § 704.

The application is being forwarded to the Certificate of Corrections Branch for issuance of a
certificate of correction. The Office will issue a certificate of correction indicating that the term
of the above-identified patent is extended or adjusted by nine hundred ninety (990) days.

Telephone inquiries specific to this matter should be directed to the undersigned at (571) 272-
3232.

/DW/

Derek Woods

Attorney Advisor

Office of Petitions

Enclosure::  Adjusted PTA calculation
Draft Certificate of Correction
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PTA/PTE Information

e N
Application Numberx: 112199114 i[iejzgg_) Explanation of PTA Calculation  Explanation of PTE Calculation
PTA Calculations for Application: 12199114 El[
7 - ~\
Application Filing +05/2712008 Overlapping Days Between (A and B) or (A and C)
Issue Date of 12/03/2013 Non-Overlapping USPTO Delays:
1 ! ' __PTO Manual Adjustment [
8 Delays|396 Applicant Delay (APPL)
€ Delays|0 Total PTA (days)
* - Sorted Column
File Contents History @
Fa “\
Ation AL . soron pue  Action Action Duration Duration  §3TEM
Number Date Date Code Descripti BTO ARPL  Nimber
83 09/02/2014 P028 j of PTA by PTO 124 o
83 09/02/2014 PO28 . - A ing of PTA Calculation by PTO 24 o
77 12/03/2013 PTAC Patent Issue Date Used in PTA Calculation o
‘|76 11/01/2013 EFDC Export to Final Data Capture 0
7% 10/31/2013 D193S Dispatch to FDC 0
74 10/3172013 PILS Application Is Considered Ready for Issue 0
73 10/28/2013 NOB4 Issue Fee Payment Verified [
72 10/28/2013 IFEE 1ssue Fee Payment Received o
7 08/31/2013 FIDC Finished Initial Data Capture ]
67 08/02/2013 MN/ =, Mail Notice of Allowance L]
66 07/29/2013 OAR Office Action Review 0
65 07/29/2013 OAR Office Action Review 0
61 07/29/3013 IREV ~Yésue Revision Completed [}
60 07/29/2013 DVER Document Verification ]
59 07/29/2013 N/=. Notice of Allowance Data Verification Completed 0
58 07/29/2013 DOCK Case Docketed to Examiner in GAU o
1 57 07/29/2013 ACRE Allowed Case Returned to the Examiner for Clerical Processing [ B
56 07/29/2013 oAR Office Action Review o
55 07/29/2013 OAR Office Action Review o
54 07/23/2013 EX.R Reasons for Allowance 0
53 07/23/2013 CNTA Allowability Notice o
52 0771972013 FWDX Date Forwarded to Examiner 0
51 07/18/2013 AQU Response after Ex Parte Quayle Action )
50 05/24/2013 ELC_RVW Electronic Review o
49 05/24/2013 EML_NTF Email Notification /]
a8 05/24/2013  01/27/2013 MCTEQ  Mail Ex Parte Quayle Action (PTOL - 326) A2 43
q a7 05/21/2013 oaR ' Office Action Review o 3
46 05/20/2013 CfEQ Quayle action 0
45 10/01/2012 FWDX Date Forwarded to Examiner o
42 10/01/2012 ABNS Disposal for a RCE / CPA / R129 o
44 09/27/2012 AMSB Amendment Submitted/Entered with Filing of CPA/RCE [
43 09/27/2012 07/04/2012 RCEX R for C ination (RCE) 88 37
41 09/27/2012 XT/G Request for Extension of Yime - Granted [
a0 09/27/2012 BRCE Workflow - Request for RCE - Begin o
778 09/26/2012  08/27/2011 PYA36M  PTA 36 Months 396 0.5
39 04/04/2012 ELC_RVW Electronic Review (]
38 04/04/2012 EML_NTF Email Notification [
37 04/04/2012 MCTFR Mail Final Rejection (PTOL - 326) [
36 03/28/2012 OAR Office Action Raview (]
35 03/27/2012 CTFR Final Rejection 0
33 01/26/2012 FWDX Date Forwarded to Examiner o
32 01/24/2012 11/03/2011 A... Response after Non-Final Action 82 28
31 01/24/2012 xT/6 Request for Extension of Time - Granted o
30 08/03/2011 ELC_RVW Electronic Review (]
29 08/03/2011 EML_NTF Email Notification 0
28 08/03/2011 MCTNF Mail Non-Final Rejection (1]
27 07/29/2011° OAR Office Action Review 4]
26 07/28/2011 CTNF Non-Final Rejection o
24 05/24/2011 FWDX Date Forwarded to Examiner 0
23 05/18/2041 ELC. Response to Election / Restriction Filed 0
22 05/18/2011 XT/G Request for Extension of Time - Granted 1]
21 03/31/2011 ELC_RVW Electronic Review ]
20 03/31/2011 EML_NTF Email Notification o
19 03/31/2011 10/27/2009 MCTRS Mail Restriction Requirement 520 0.5
18 03/28/2011 . OAR Office Action Review ]
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17 03/28/2011

16 12/05/2009
15 10/06/2009
14 08/18/2009
13 03/05/2009
12 01/31/2009
11 12/04/2008
10 11/17/2008
9 11/17/2008
8 11/17/2008
7 1170772008
6 11/07/2008
5 09/11/2008
. 09/11/2008
3 08/27/2008
2 08/27/2008
1 08/27/2008
0.5 48/27/2008

CTRS Restriction/ Election Requirement

DOCK Case Docketed to Examiner in GAU

pock Case Docketed to Examiner in GAU

DOCK Case Dockated to Examiner in GAU

PG-ISSUE PG-Pub Ixsue Notification

TSSCOMP IFW TSS Processing by Tech Center Complete

OIPE Application Dispatched from OIPE
PA.. Change in Power of y (Moy Incl POA)
PGPC Sent to Classification Contractor

FLRCPT.U Filing Receipt - Updated
ADDFLFEE Additional Application Filing Fees

OATHDECL A statement by one or more inventors satistying the requirement
under 35 USC 115, Oath of the Applic

INCD Notica Mailed licati 1 g Date A
FLRCPT.O Filing Receipt

L1194 Cleared by OIPE CSR

SCAN IFW Scan & PACR Auto Security Review

TEXX Initial Exam Team nn

concocoOoECc © OCODOCOOOOCOO

Export to: Excel
e T

EFILE Filing date
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Patent No. 8,598,149 Page 4

DRAFT COPY

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION
PATENT : 8,598,149 B2
DATED -~ : December 3,2013
INVENTOR(S) : Belanoff et al.

It is certified that error appearé in the above-identified patent and that said Letters
Patent is hereby corrected as shown below:

On the cover page,

[*] Notice: Subject to any disclaimer, the term of this patent is extended or adjusted
under 35 USC 154(b) by 866 days.

Delete the phrase “by 866 days” and insert — by 990 days--
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I hereby certify that this correspondence is being filed via PATENT

EFS-Web with the United States Patent and Trademark Office .
on_ Tl="3 . 2014 ) Docket No.: 85178-756824 (004110US)

KILPATRICK TOWNSEND & STOCKTON LLP

By: Q/«Pﬂﬂiﬁf ‘;id‘"
N

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Belanoff Confirmation No.: 5376
Patent No.: 8,598,149 Examiner: Hui, San Ming R.

Issued: December 3, 2013 Technology Center/Art Unit: 1629

Application No. 12/199,114

For: OPTIMIZING MIFEPRISTONE REQUEST FOR

LEVELS IN PLASMA SERUM OF RECONSIDERATION OF PATENT
PATIENTS SUFFERING FROM TERM ADJUSTMENT UNDER 37
MENTAL DISORDERS TREATABLE CFR 1.705(b)

WITH GLUCOCORTICOID RECEPTOR
ANTAGONISTS

Customer No. 20350

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Commissioner:

Pursuant to 37 C.F.R. § 1.705(b), Applicants respectfully request reconsideration
of the patent term adjustment determination. This request is accompanied by the fee set forth in
§ 1.18(e) and a statement of facts as required under 37 C.F.R. § 1.705(b)(2).

In view of the following, it is respectfully requested that Applicants be granted a
corrected patent term adjustment of 989 days.

Statement of Facts as Required under 37 C.F.R. § 1.705(b)(2)
The correct patent term adjustment is 989 days and not 866 days as stated on the

face page of U.S. Patent No. 8,598,149 (see Exhibit A).
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Belanoff. PATENT
Application No. 12/199,114
Page 2

The period of adjustment under § 1.702(a) is 637 days (“A delay”).

The period of adjustment under § 1.702(b) is 519 days (“B delay™).

The overlap period under § 1.703(a)-(e) is 0 days (overlap).

The period of adjustment under § 1.704(a) is 167 days (“applicant delay™).
The period of adjustment under § 1.703(f) is 989 days.

The Relevant Dates as Specified in 37 C.F.R. §§ 1.703(a)-(¢) , §§ 1.704 and the Adjustment
Specified in 37 C.F.R. § 1.703(f))

1. § 1.703(a)

Applicants are in agreement with the Patent Office’s determination of a period of
adjustment of 637 days under 37 C.F.R. § 1.703(a). This period of adjustment is comprised of
two delay periods of 520 days under § 1.703(a)(1) and 117 days under § 1.703(2)(2).

2. §§ 1.703(b)

The Office failed to issue the above-identified patent within three years from its
filing date. The period of adjustment under 37 C.F.R. § 1.702(b) begins on the day after the date
that is three years from the filing date of the instant application, August 27, 2011, and is paused
with the filing of an RCE or Notice of Appeal. After the filing of an RCE, the period of
adjustment under 37 C.F.R. § 1.702(b) resumes upon the mailing of a Notice of Allowance and
ends on the day the patent is issued (see Novartis AG v. Lee, Nos. 2013-1160, -1179 (Jan. 15,
2014) and Exelixis v. Lee, Nos. 2013-1175, -1198 (Jan. 15, 2014) (per curiam)).

Applicants are not in agreement with the Patent Office’s determination of
adjustment under 37 C.F.R. § 1.703(b) as 396 days. Applicants submit that an RCE was filed on
September 27, 2012, which is after the three-year pendency date of August 27, 2011. In
accordance with Novartis AG v. Lee, Nos. 2013-1160, -1179 (Jan. 15, 2014) and Exelixis v. Lee,
Nos. 2013-1175, -1198 (Jan. 15, 2014) (per curiam), Applicants have calculated two periods of
delay under 37 C.F.R. § 1.703(b): 396 days as the period of time between the date that is three
years from the filing date (August 27, 2011) through the filing of an RCE on September 27,
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Belanoff. PATENT
Application No. 12/199,114
Page 3

2012; and 123 days as the period of time between the Notice of Allowance mailed on August 2,
2013 through the December 3, 2013 issue date of the instant patent. Thus, the effective period of
adjustment under 37 C.F.R. § 1.702(b) is 519 days.

3. 1.703(c)-(e)

There are no relevant dates a specified under §§ 1.703(c)-(e)

4. Overlapping periods under § 1.703(a)-(e)

Applicants have calculated the days of overlap under 35 U.S.C. § 154(b)(1)(A)
and 35 U.S.C. § 1.54(b)(1)(B) and submit that there are 0 days of overlap applicable to the
subject patent.

5. Adjustment of Patent Term Under 37 C.F.R. §1.704

Applicants do not dispute the calculation by the Office of the period of adjustment
under § 1.704(a) as total of 167 days indicated by the attached Patent Term Adjustment History
(see Exhibit B). This period of adjustment is the sum of two delay periods: 82 days and 85 days
under § 1.704(b) for a total of 167 days.

6. § 1.703(f)
The period of adjustment under 37 C.F.R. § 1.702(f) is as follows:
Type “A” delay: 637 days
Type “B” delay: 519 days
“A” and “B” overlap: 0 days
Applicant delay 167 days
Adjusted 989 days

Terminal disclaimer

The instant application is not subject to a terminal disclaimer.
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Belanoff. PATENT
Application No. 12/199,114

Page 4

Statement under 37 C.F.R. § 1.705(b)

The instant patent issued on December 3, 2013 and Applicants submit that this

request for reconsideration of patent term adjustment is being filed within the two-month time

frame set forth under 37 CFR §1.705(b).

PATENT TERM ADJUSTMENT DETERMINATION
Pursuant to Novartis AG (Nos. 2013-1160, -1179 (Jan. 15, 2014), Applicants are

entitled to 989 days of patent term adjustment, i.e.:
[1156 days (A + B delay) minus 0 overlap days] minus [167 days (applicant delay)].

Based on the foregoing, Applicants respectfully request reconsideration of the
patent term adjustment determination and issuance of a Certificate of Correction to adjust the

patent term awarded to U.S. Patent No. 8,598,149,

The $200.00 fee set forth in 37 C.F.R. § 1.18(e) is being charged concurrently
herewith. Please deduct any additional fees from, or credit any overpayments to Deposit

Account No. 20-1430, referencing Attorney Docket No. 85178-756824 (004110US).

Respectfully submitted,

e & >

Alexander R. Trimble
Reg. No. 52,301

KILPATRICK TOWNSEND & STOCKTON LLP
Two Embarcadero Center, Eighth Floor

San Francisco, California 94111-3834

Tel: (415) 576-0200

Fax: (415) 576-0300

ART: jtl

65971883V.1
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EXHIBIT A

US008598149B2

a2 United States Patent
Belanoff

US 8,598,149 B2
Dec. 3, 2013

(10) Patent No.:
45) Date of Patent:

OPTIMIZING MIFEPRISTONE LEVELS IN
PLASMA SERUM OF PATIENTS SUFFERING
FROM MENTAL DISORDERS TREATABLE
WITH GLUCOCORTICOID RECEPTOR
ANTAGONISTS

(54

(75) Inventor: Joseph K. Belanoff, Woodside, CA (US)

(73) Corcept Therapeutics, Inc., Menlo

Park, CA (US)

Assignee:

Notice: ~ Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 866 days.

@1
(22)

Appl. No.: 12/199,114
Filed: Aug. 27,2008

Prior Publication Data
US 2009/0062248 Al Mar. 5, 2009

(65)

Related U.S. Application Data

Provisional application No. 60/969,027, filed on Aug.
30, 2007.

(60)

Int. Cl.
AGIK 31/56
US. CL
USPC oo 514/178; 514/182

(51)

(52)

(2006.01)

(58) Field of Classification Search
uspeC . . 514/182,178

See apphcahon ﬁlc for comp]elc, eearch history.
References Cited

U.S. PATENT DOCUMENTS

(56)

6,964,953 B2* 11/2005 Belanoff ... 514/178
OTHER PUBLICATIONS

Sarkar, European Journal of Obstetrics and Gynecology and Repro-
ductive Biology, 2002;101:113-120.*

Medical Encyclopedia of Medline (http:// http://www.nim.nih.gov/
medlineplus/ency/article/003430.htm, Oct. 2005.*

* cited by examiner

Primary Examiner — San-Ming Hui
(74) Attorney, Agent, or Firm — Kilpatrick Townsend &
Stockton LLP.

57 ABSTRACT

The present invention provides a method for optimizing lev-
els of mifepristone in a patient suffering from a mental dis-
order amenable to treatment by mifepristone. The method
comprises the steps of treating the patient with seven or more
daily doses of mifepristone over a period of seven or more
days; testing the serum levels of the patient to determine
whether the blood levels of mifepristone are greater than 1300
ng/mL; and adjusting the daily dose of the patient to achieve
mifepristone blood levels greater than 1300 ng/mL.

7 Claims, 6 Drawing Sheets
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EXHIBIT B

Page 1 of 4

12/199,114

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM

OF PATIENTS SUFFERING FROM MENTAL DISORDERS 85178-756824 02-03-
TREATABLE WITH GLUCOCORTICOID RECEPTOR (004110US) 2014::18:42:29
ANTAGONISTS

Patent Term Adjustments

Patent Term Adjustment (PTA) for Application Number: 12/199,114

Filing or 371(c) Date: 08-27-2008 Overlapping Days Between {A and B} or {A and C}: 0

Issue Date of Patent: 12-03-2013 Non-Overlapping USPTO Delays: 1033

A Delays: 637 PTO Manual Adjustments: 0

B Delays: 396 Applicant Delays: 167

C Delays: 0 Total PTA Adjustments: 866

Patent Term Adjustment History Explanation Of Calculations

A PTO APPL

Number Date Contents Description (Days) (Days) Start
09-26-

77.5 2012 PTA 36 Months 396 0.5
12-03- . .

77 5013 Patent Issue Date Used in PTA Calculation 0
11-01- .

76 2013 Export to Final Data Capture 0
10-31- .

75 2013 Dispatch to FDC 0
10-31- o .

74 5013 Application Is Considered Ready for Issue 0
10-28- o

73 2013 Issue Fee Payment Verified 0

72 %8'1238' Issue Fee Payment Received 0
08-31- - -

71 2013 Finished Initial Data Capture 0
08-02- . .

67 2013 Mail Notice of Allowance 0
07-29- ' . .

66 2013 Office Action Review 0
07-29- ) . .

65 2013 Office Action Review 0
07-29- -

61 2013 Issue Revision Completed 0
07-29- s

60 2013 Document Verification 0
07-29- . I

59 2013 Notice of Allowance Data Verification Completed 0

58 07-29- Case Docketed to Examiner in GAU 0
2013
07-29- Allowed Case Returned to the Examiner for Clerical

57 . 0
2013 Processing
07-29- , . .

56 2013 Office Action Review 0
07-29-

https://ppair.uspto.gov/pair/PAIRPrintServlet 2/3/2014
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EXHIBIT B
55 2013
54 00
53 013
2 S0
51 015
50 208
I
I fre
7 %
® S0
s 00
“4 308
SR
2 0
41 2012
w0 00
3% o1
B 01
37 Yo
36 Sorp
3 012
3 o1
32 2012
31 Jors
0 B

Office Action Review

Reasons for Allowance

Allowability Notice

Date Forwarded to Examiner

Response after Ex Parte Quayle Action

Electronic Review

Email Notification

Mail Ex Parte Quayle Action (PTOL - 326) 117
Office Action Review

Quayle action

Date Forwarded to Examiner

Amendment Submitted/Entered with Filing of
CPA/RCE

Request for Continued Examination (RCE)
Disposal for a RCE / CPA / R129
Request for Extension of Time - Granted
Workflow - Request for RCE - Begin
Electronic Review

Email Notification

Mail Final Rejection (PTOL - 326)

Office Action Review

Final Rejection

Date Forwarded to Examiner

Response after Non-Final Action
Request for Extension of Time - Granted

Electronic Review

https://ppair.uspto.gov/pair/P AIRPrintServlet

Page 2 of 4

85 37

82 28

2/3/2014
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EXHIBIT B
2 oo
s o0
27
6 S0
Z S
23 B
2 B
2 oo
20 oo
19 o
8 9
7 N
16 o0e
15 300
14 Do
13 o0s
2 St
N o
10 Jiog
9 3008
: 2008
7 3008
6 J008
5 Soos
4 2008

Email Notification

Mail Non-Final Rejection

Office Action Review

Non-Final Rejection

Date Forwarded to Examiner

Response to Election / Restriction Filed
Request for Extension of Time - Granted
Electronic Review

Email Notification

Mail Restriction Requirement 520
Office Action Review

Restriction/Election Requirement

Case Docketed to Examiner in GAU

Case Docketed to Examiner in GAU

Case Docketed to Examiner in GAU

PG-Pub Issue Notification

IFW TSS Processing by Tech Center Complete

Application Dispatched from OIPE

Change in Power of Attorney (May Include Associate
POA)

Sent to Classification Contractor
Filing Receipt - Updated

Additional Application Filing Fees

A statement by one or more inventors satisfying the
requirement under 35 USC 115, Oath of the Applic

Notice Mailed--Application Incomplete--Filing Date
Assigned

Filing Receipt

https://ppair.uspto.gov/pair/PAIRPrintServlet

Page 3 of 4

2/3/2014
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Page 4 of 4

EXHIBIT B
08-27-
3 2008 Cleared by OIPE CSR 0
2 08-27- kW Scan & PACR Auto Security Review 0
2008
08-27- -
1 2008 Initial Exam Team nn 0
08-27- .
0.5 2008 Filing date 0
Close Window
https://ppair.uspto.gov/pair/PAIRPrintServlet 2/3/2014
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Electronic Patent Application Fee Transmittal

Application Number:

12199114

Filing Date:

27-Aug-2008

Title of Invention:

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS
SUFFERING FROM MENTAL DISORDERS TREATABLE WITH GLUCOCORTICOID
RECEPTOR ANTAGONISTS

First Named Inventor/Applicant Name:

Joseph K. Belanoff

Filer:

Alexander Reed Trimble/Jeffrey Luo

Attorney Docket Number:

85178-756824(004110US)

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz—;'g(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Application for patent term adjustment 1455 1 200 200

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

NEPTUNE GENERICS - Ex. 1003
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Description Fee Code Quantity

Amount

Sub-Total in
UsD($)

Miscellaneous:

Total in USD ($)

200
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Electronic Acknowledgement Receipt

EFS ID: 18101671
Application Number: 12199114
International Application Number:
Confirmation Number: 5376

Title of Invention:

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS
SUFFERING FROM MENTAL DISORDERS TREATABLE WITH GLUCOCORTICOID
RECEPTOR ANTAGONISTS

First Named Inventor/Applicant Name:

Joseph K. Belanoff

Customer Number:

20350

Filer:

Alexander Reed Trimble/Jeffrey Luo

Filer Authorized By:

Alexander Reed Trimble

Attorney Docket Number: 85178-756824(004110US)
Receipt Date: 03-FEB-2014
Filing Date: 27-AUG-2008
Time Stamp: 19:20:31

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$200

RAM confirmation Number

6201

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/ Multi Pages

File Name Message Digest | Part/.zip| (ifappl.)
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348682
1 Patent Term Adjustment Petition REQ_RECONSID.pdf no 9
fadcaaf06d6eadc00db2c9c86bibd35d24e6)
73e7
Warnings:
Information:
31012
2 Fee Worksheet (SB06) fee-info.pdf no 2
2377ff3939%e4fb3cb357153d 1fcef2fed6542]
Warnings:

Information:

Total Files Size (in bytes):i 379694

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 Applications 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 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/EO/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

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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/199.114 12/03/2013 8598149 85178-756824(004110US) 5376
20350 7590 11/13/2013

KILPATRICK TOWNSEND & STOCKTON LLP
TWO EMBARCADERO CENTER

EIGHTH FLOOR

SAN FRANCISCO, CA 94111-3834

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)

The Patent Term Adjustment is 866 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 hitp://pair.uspto.gov for additional applicants):

Joseph K. Belanoff, Woodside, 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.

IR103 (Rev. 10/09)
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PART B - FEE(S) TRANSMITTAL

Mail Stop ISSUE FEE
Commissioner for Patents

P.0. Box 1458

Alexandria, Virginia 22313-145¢
§713-273-2885

“E and PUBLICATION PEE (if reguired). Blocks
and notm ation ')f mam{ena,,ce -eeq w;il be 1 ied tu the cur

Conaplete and send this form, {ogether with applicable fee(s), to: Mail

or Fax

INSTRUCTIONS: This form should be used for transmitting the ISSU
appropriate All furth pondence including the Patent, advance ovd
indicated unles ow of directed otherwise in Block 1, by (a) 5
maintenance fee m\tl ications.

i through § should be completed where
i ondence address as
E ADDRESS" for

can only be used for domestic mailings of the
: cate cannot be used for any other accompanying
paper, such as an assignment or Formal drawing, must
tificate of mai 11110 or [.Amn‘msxo;.

CURRENT CO

ESPONDENCE 4

S (Note: Use Block

apers. Fach ad

have its own cer

Certificate of Mailing oy Transmission
ity thar this Pee(s) Transmittal is being deposited with the United
Service with sufficient postage for first class mail in an enveljope
ed to the Mail Stop ISSUE FEE address above, of belug facsimife
Lrans'mttfj to the USFTO (571) 273-2885, on the date indicated below.

20330 7596 081022013
KH PATRICK TOWNSEND & STOCKTONLLP
TWO EMBARCADERO CENTER
BIGHTH FLOOR
SAN FRANCISCO, CA 94111-3834

Shemekia N. Brown

(Depositor's natme )

IShamekia N. Brown/
10/28/2013

(Signature}

{Date}

APPLICATION MNO. FILING DATE FIRRT NAMED INVENTOR ATTORNEY DOCKET NQ. CONFIRMATION NO.
12/199,114 08/27/2008 Yoseph K. Belanotf BS178-756824(0041 10US) 5376
TITLE OF INVENTION: OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS SUFFERING FROM MENTAL DISORDERS
TREATABLE WITH GLUCOCORTICOID RECEFPTOR ANTAGONISTS
E APPLN. TYPE ENTITY STATUS i E PUBLICATION FEE DUE I PREV. PAID ISSUE TOTAL FEE(S) DUE DATEDUE
SMALL SR 3300 0 $119C 11/0472013
5 EXAMINER 5 ART UNIT E CLASS-SUBCLASS [

HUL, SAN MING R 1629 514-178000

1. Change of corespondence address ot indication of "Fee Address™ (37
CFR 1.363).
3 Change of co
Address form PTO/SR

e85 o e /
PIﬂ'SB/éi 7; Rev 03-02 or more recent) attac bt‘d {me ui 2 ( mtomer
Numsber is reqmrui

2. For printing on the patent front page, list

{1} the names of up to 3 registered patent attorneys
or agenis OR, allernativ

a single firm (having as a member a

ed v or agent) and the names of up o
2§ L\\urt‘d patent attorneys or agents. If 0o pame is
hs‘ei 1o name will be printed.

ilpatrick Townsend & Stockton

LEP.
2

o5}

2

fless an assignee is jdentified below, no
Unf identified bet
7 CFR 3.11.

PLEASE NOTE:
recordation as set forth in 3

(A)Y NAME OF ASSIGNEE

Corcept Therapeutics, Inc.

Please check the appropri

assiguee data will appear on the
Compiletion of this form is NOT a substitute for filing an assignment.

assignee category or categories {will not be printed on the patent) :

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

318

Sh

{B) RESIDENCE: (CITY and STATH OR COUNTRY)

Menlo Park, CA

[ individuat 0¥ Corpor

ovation or other JUVB?E group PRE]?}, ;E (rovernment

If an agssignee is identified below, the document has been filed tor

4a. The following tee(s) are submitted:
ﬁ Issue Fee
Zﬁ Publication Fee (No small entity discount permitted)
i Advance Order - # of Copies

[ A check is enclosed.
. J— by credit card. Form PTO-2038 is attached.

& The Divector s hereby authorized 1o char
overpayment, to Deposit Account Number

4b. Payment of Fee{s): (Please first vreapply any previously patd issue fee shown above)

5), any deficiency, or credit any
enclose an exira copy of this form).

PTOL-85 (Rev. 02/11)

age 2 of 4
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5. Change in Entity Status (from status indicated above)

...E/Apohn ant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid
fee payment in the micre

cation of Micro Entity Status {sec form PTO/SB/
ity amount will not be accepted at the risk of application al
sreviously under micro entity status, checking this box will be taken
15,

nj\)nment.

on was
oss of entitlerment to micro entity stats

L3 Applicant asserting small entity status, See 37 CFR 1.27 NOTE: If the applicati
to be a notification of

ok Applicant changing to reguiar undiscounted fee status. NOTE: cking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, a5 applicable.

MNOTE; The Issue Fee and Publication Pee (it nqued\ will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee ot other party in

interest as shown by the recovds of the Ugited States nt and Trademark Otfice.
/ : Tri / 2812013
Authorized Signatae / Alex Trimble / Date 10/28/2013
Typed or printed name Alex Trimble Registration No. 52,301

io file (and by the USPTO to process)

juxred to obtain or retain a benefit b '3}7 the public which i
ing, p;cp‘umg aud

This collection is estimated to take 12 minutes to complete, including gal
nding upon the individual case. Any comme: on the amoum '\t time

This coliection of informati Che information
an application. Confidentia

submitting the completed application form to the U

is required by 37 CFR 1.0
v is governed by 35 U.8.C.
8PTO

this form andfor suggestions for reducing this burden, shouk 3 “hief Information Officer, U.S. Patent and Trademark U ep
) Alﬂxandﬁ]a Virginia 22313-1450. DO NOT 8 =S UR C OMP* FTED FORMS TGO THIS ADDRESS. SEND TO: Commissioner for Pat

inia 22313-1450.

vwork Reduction Act of 1993, no persons ave vequired to respoad fo a collection of information unless it displays a valid OMB conirol numbert.

Under the Pape

Page 3 of 4

PTCOL-85 (Rev. 02/11) Approved for use through 08/31/2013 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

12199114

Filing Date:

27-Aug-2008

Title of Invention:

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS
SUFFERING FROM MENTAL DISORDERS TREATABLE WITH GLUCOCORTICOID
RECEPTOR ANTAGONISTS

First Named Inventor/Applicant Name:

Joseph K. Belanoff

Filer:

Alexander Reed Trimble/Shemekia Brown

Attorney Docket Number:

85178-756824(004110US)

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz—;'g(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 2501 1 890 890
Publ. Fee- Early, Voluntary, or Normal 1504 1 300 300
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1190
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Electronic Acknowledgement Receipt

EFS ID: 17242669
Application Number: 12199114
International Application Number:
Confirmation Number: 5376

Title of Invention:

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS
SUFFERING FROM MENTAL DISORDERS TREATABLE WITH GLUCOCORTICOID
RECEPTOR ANTAGONISTS

First Named Inventor/Applicant Name:

Joseph K. Belanoff

Customer Number:

20350

Filer:

Alexander Reed Trimble/Shemekia Brown

Filer Authorized By:

Alexander Reed Trimble

Attorney Docket Number: 85178-756824(004110US)
Receipt Date: 28-0CT-2013
Filing Date: 27-AUG-2008
Time Stamp: 14:58:39

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1190

RAM confirmation Number 1451
Deposit Account 201430

Authorized User

TRIMBLE, ALEXANDER

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

NEPTUNE GENERICS - Ex. 1003
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)
Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

2089527
1 Issue Fee Payment (PTO-85B) ISSUEFEE.pdf no 2

b9efc393ba53031af4b9adad85a39781f3fe|
ae72

Warnings:

Information:

32681
2 Fee Worksheet (SB06) fee-info.pdf no 2

76cd7e87f3eeec630792cal73838835efh3e|

Warnings:

Information:

Total Files Size (in bytes):l 2122208

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 Applications 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 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/EO/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

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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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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

20350 7590 08/02/2013 I EXAMINER |
KILPATRICK TOWNSEND & STOCKTON LLP HUL SANMING R
TWO EMBARCADERO CENTER
EIGHTH FLOOR I ART UNIT PAPERNUMBER |
SAN FRANCISCO, CA 94111-3834 1629

DATE MAILED: 08/02/2013

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.

12/199,114 08/27/2008 Joseph K. Belanoff 85178-756824(004110US) 5376

TITLE OF INVENTION: OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS SUFFERING FROM MENTAL DISORDERS
TREATABLE WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $890 $300 $0 $1190 11/04/2013

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 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 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 (f 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: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 4
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (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
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlef:ss corrfected 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.

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

20350 7590 08/02/2013 I hereby certify that this Fee(s) Transmittal is being deposited with the United
ates rostal service wi sullicient postage 1or Iirst class mail 1n an envelope
KILPATRICK TOWNSEND & STOCKTON LLP States Post 1 Service Lsh f{ss ent poslag gd fi tbl 1b 1 an ¢ 3| P
a essed to e al o) aqadress above, or bein acsimile
TWO EMBARCADERO CENTER {ransmitted to the USPTO (571) 273-2885. on the date indicated below.
EIGHTH FLOOR

(Depositor's name)

SAN FRANCISCO, CA 94111-3834

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/199,114 08/27/2008 Joseph K. Belanoff 85178-756824(004110US) 5376
TITLE OF INVENTION: OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS SUFFERING FROM MENTAL DISORDERS
TREATABLE WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $890 $300 $0 $1190 11/04/2013
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
HUI, SAN MING R 1629 514-178000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CER 1.363). . 1
(1) the names of up to 3 registered patent attorneys
a Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ' . 2
(2) the name of a single firm (having as a member a
(] "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

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 has been filed for
recordation as set forth in 37 CFR 3.11. 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) : [ Individuat [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).
Page 2 of 4
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i

. Change in Entity Status (from status indicated above)

| Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 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.

| Applicant changing to regular undiscounted fee 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: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information 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 l 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 v: epending 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 e ief 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.

Page 3 of 4
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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

[ apericationvo. | rrmopate FIRST NAMED INVENTOR | ATrorNEY DOCKETNO. | CoNFIRMATIONNO. |
12/199,114 08/27/2008 Joseph K. Belanoff 85178-756824(004110US) 5376
20350 7590 08/02/2013 I EXAMINER |
KILPATRICK TOWNSEND & STOCKTON LLP HUL SANMING R
TWO EMBARCADERO CENTER
EIGHTH FLOOR I ART UNIT PAPERNUMBER |
SAN FRANCISCO, CA 94111-3834 1629

DATE MAILED: 08/02/2013

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 470 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 470 day(s).

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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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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Application No. Applicant(s)
12/199,114 BELANOFF, JOSEPH K.
: i i i AlA (First Inventor to
Notice of Allowability gﬁ\‘m,\'ﬂnlﬁg " ﬁg‘zg"" File) Statis
No

-- 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 ALLOWABILITY 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. X This communication is responsive to 7/18/2013.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ 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. X The allowed claim(s) is/are 1-7. 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
hitp:www usplo.gov/patenis/init_events/gph/index.jsg or send an inquiry to PPHicadhack@usplo.qoy .

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

ay[d Al b)y[dSome *c) [ None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. ___
3. [ 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 a reply 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. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[J including changes required by the attached Examiner's Amendment / 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. [] 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.

Attachment(s)

1. [ Notice of References Cited (PTO-892) 5. [[] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/San-ming Hui/
Primary Examiner, Art Unit 1629

U.S. Patent and Trademark Office
PTOL-37 (Rev. 05-13) Notice of Allowability Part of Paper No./Mail Date 20130723
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Application/Control Number: 12/199,114 Page 2
Art Unit: 1629

DETAILED ACTION

Applicant’'s amendments of cancelling claim 8 filed 7/18/2013 have been entered.

Claims 1-7 are pending.
REASONS FOR ALLOWANCE

The following is an examiner’s statement of reasons for allowance: The method
of using mifepristone level for adjusting the treatment of mental disorder is not taught or
fairly suggested by the prior art. Although effective dosages of mifepristone for treating
mental disorders are known, the correlation of the level of mifepristone to the
therapeutic effectiveness of mifepristone in treating such disorders is not known.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SAN-MING HUI whose telephone number is (571)272-
0626. The examiner can normally be reached on Mon - Fri from 9:00 to 5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Melenie McCormick can be reached on (571) 272-8037. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Application/Control Number: 12/199,114 Page 3
Art Unit: 1629

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, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

San-ming Hui
Primary Examiner
Art Unit 1629

/San-ming Hui/
Primary Examiner, Art Unit 1629
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 12199114 BELANOFF, JOSEPH K.
Examiner Art Unit
SAN-MING HUI 1629
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | | Interference 0] Objected
[J Claims renumbered in the same order as presented by applicant O cpa O T.D. O R147
CLAIM DATE
Final Original |03/28/2011 [07/28/2011 |03/27/2012|05/20/2013|07/23/2013
q = v v = =
2 = v v = =
3 = v v = =
4 - v v = =
5 = v v = =
6 + v v = =
7 = v v = =
8 - N N N

U.S. Patent and Trademark Office

Part of Paper No. : 20130723
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

CONFIRMATION NO. 5376

Joseph K. Belanoff, Woodside, CA;
ek CONTINUING DATA dekdeddkddkdkddkkkdkhkkhhhhhkhkd

*k FOREIGN APPLICATIONS kkkkkkkkhkkhhkkkkkhkkhkkhkkkk

09/08/2008

This applIn claims benefit of 60/969,027 08/30/2007

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **

SERIAL NUMBER | FILING or 371(c) CLASS GROUP ART UNIT ATTORNEY DOCKET
12/199,114 08/27/2008 514 1629 8$178-756824(004110U
RULE
APPLICANTS

KILPATRICK TOWNSEND & STOCKTON LLP
TWO EMBARCADERO CENTER

EIGHTH FLOOR

SAN FRANCISCO, CA 94111-3834

UNITED STATES

Foreign Pricrity claimed U ves MNo STATEOR | SHEETS TOTAL |INDEPENDENT

35 USC 119(a-d) conditions met D Yes D No D M%ﬁgﬁée COUNTRY DRAWINGS CLAIMS CLAIMS

Verified and /SAN-MING R HUI/

Acknowledged Examiner's Signature Initials CA 6 8 2
ADDRESS

TITLE

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS SUFFERING FROM MENTAL
DISORDERS TREATABLE WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS

FILING FEE
RECEIVED
500

No.

No. for following:

FEES: Authority has been given in Paper
to charge/credit DEPOSIT ACCOUNT

U All Fees

U 1.16 Fees (Filing)

U 1.17 Fees (Processing Ext. of time)

‘EI 1.18 Fees (Issue) |

IEI Other

|Q Credit

BIB (Rev. 05/07).
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref{Hits i{Search Query {iDBs Default Plurals {iTime
# Operator Stamp
L1 {5140 imifepristone US-PGPUB; USPAT; USOCR; FPRS; HOR OFF 2013/07/23
EPO; JPO; DERWENT; IBM_TDB 13:58
L2 {15281 ipost ad] US-PGPUB; USPAT; USOCR; FPRS; HOR OFF 2013/07/23
traumatic EPO; JPO; DERWENT; I1BM_TDB 13:58
L3 #507 L1 and L2 US-PGPUB; USPAT; USOCR; FPRS; H{OR OFF 2013/07/23
EPO; JPO; DERWENT; IBM_TDB 13:58
L4 4 L1 same L2 US-PGPUB; USPAT; USOCR; FPRS; HOR OFF 2013/07/23
EPO; JPO; DERWENT; IBM_TDB 13:58
L5 {503 L1 and L2 and {US-PGPUB; USPAT; USOCR; FPRS; {OR OFF 2013/07/23
dosage EPO; JPO; DERWENT; IBM_TDB 13:58
L6 {8353 ipost adj US-PGPUB; USPAT; USOCR; FPRS; {OR OFF 2013/07/23
traumatic adj EPO; JPO; DERWENT; IBM_TDB 13:58
stress
L7 {112 L1 and L6 US-PGPUB; USPAT; USOCR; FPRS; {OR OFF 2013/07/23
EPO; JPO; DERWENT; |1BM_TDB 13:58
L8 {1763 i514/178.ccls. US-PGPUB; USPAT; USOCR; FPRS; {OR OFF 2013/07/23
EPO; JPO; DERWENT; |BM_TDB 13:58

EAST Search History (Interference)

iRef # iHits {Search Query :DBs

iDefault Operator Plurals {Time Stamp

iL9

11520 11514/178.ccls.

HUS-PGPUB; USPAT {OR

HOFF

12013/07/23 14:05 |

7/23/2013 2:06:31 PM
C:\ Users\ shui\ Documents\ EAST\ Workspaces\ 12-199114.wsp

file:///Cl/Users/shui/Documents/e-Red%20Folder/12199114/EASTSearchHistory.12199114_AccessibleVersion.htm[7/23/2013 2:06:36 PM]
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

12199114 BELANOFF, JOSEPH K.
‘mmH“H““H“HW““ o o

SAN-MING HUI 1629
CPC
Symbol Type Version
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
7

(Assistant Examiner) (Date)
/SAN-MING HUI/
Primary Examiner.Art Unit 1629 07/23/2013 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20130723
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

12199114 BELANOFF, JOSEPH K.
SAN-MING HUI 1629
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
514 178 Al s K 31 /56 (2006.0)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
514 182
NONE
Total Claims Allowed:
7
(Assistant Examiner) (Date)
/SAN-MING HUI/
Primary Examiner.Art Unit 1629 07/23/2013 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20130723
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

12199114 BELANOFF, JOSEPH K.

SAN-MING HUI 1629
X Claims renumbered in the same order as presented by applicant O CPA O T O R147

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
NONE
Total Claims Allowed:
7

(Assistant Examiner) (Date)
/SAN-MING HUI/
Primary Examiner.Art Unit 1629 07/23/2013 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20130723
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

12199114 BELANOFF, JOSEPH K.
H“N”m “N“H | ‘ “H“‘ o .
SAN-MING HUI 1628
CPC- SEARCHED
Symbol Date Examiner
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED

Class Subclass Date Examiner
514 182,178 7/27/11 SH
514 178, 182 3/27/12 SH
514 178, 182 5/20/13 SH
514 178,182 7/23/13 SH

SEARCH NOTES

Search Notes Date Examiner
EAST adn inventor search in PALM 7/27/11 SH
EAST and inventor search in PALM 3/27/12 SH
EAST and inventor search in PALM 5/20/13 SH
EAST and inventor search in PALM 7/23/13 SH

INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol

514 178,182 7/23/13 SH

U.S. Patent and Trademark Office

Part of Paper No. :
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I hereby certify that this correspondence is being filed via

Ell: S-Web:;;% ]%l;’ii?ﬁfgatcnt and Trademark Office

KILPATRICK TOWNSEND & STOCKTON LLP
By:

-~

PATENT
Attorney Docket No.: 85178-756824
Family ID No.: 004110US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No. 5376

Joseph K. Belanoff Examiner:

San Ming R Hui

Application No.: 12/199,114 Technology Center/Art Unit: 1628

Filed: August 27, 2008

For: OPTIMIZING MIFEPRISTONE
LEVELS IN PLASMA SERUM OF
PATIENTS SUFFERING FROM
MENTAL DISORDERS TREATABLE
WITH GLUCOCORTICOID RECEPTOR
ANTAGONISTS

Customer No.: 20350

AMENDMENT D

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

In response to the Ex Parte Quayle action mailed May 24, 2013, please enter the

following amendments and remarks.

Amendments to the Claims are reflected in the listing of claims which begins on

page 2 of this paper.
Remarks begin on page 4 of this paper.
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Appl. No. 12/199,114 PATENT
Amendment D dated July 17,2013
Response to Ex Parte Quayle action of May 24, 2013

Amendments to the Claims:

The following is a complete list of claims indicating the changes incorporated by the present
amendment and replacing all prior versions of the claims. Any claims canceled herein and all
deletions made in claims that are not canceled herein are done so without prejudice to being re-

instituted at a later date in this or a related application.

Listing of Claims:

1. (Original) A method for optimizing levels of mifepristone in a patient
suffering from a mental disorder amenable to treatment by mifepristone, the method comprising:
treating the patient with seven or more daily doses of mifepristone over a period of seven or
more days;
testing the serum levels of the patient to determine whether the blood levels of mifepristone
are greater than 1300 ng/mL; and
adjusting the daily dose of the patient to achieve mifepristone blood levels greater than

1300 ng/mL.

2. (Original) The method of claim 1, wherein the mental disorder is a member
selected from the group consisting of a stress disorder, delirium, mild cognitive impairment (MCI),

dementia, psychosis and psychotic major depression.

3. (Original) The method of claim 2, wherein the stress disorder is a member
selected from the group consisting of Acute Stress Disorder, Post-Traumatic Stress Disorder and

Brief Psychotic Disorder with Marked Stressor(s).

4, (Original) The method of claim 1, wherein each of the seven or more daily

doses of mifepristone are administered orally.

S. (Original) The method of claim 1, wherein the patient is treated with 28 or

more daily doses over a period of 28 or more days.

6. (Original) The method of claim 1, wherein the testing is performed by a

plasma sampling collection device suitable for detecting mifepristone serum levels.

Page 2 of 4
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Appl. No. 12/199,114 PATENT
Amendment D dated July 17,2013
Response to Ex Parte Quayle action of May 24, 2013

7. (Original) The method of claim 1, wherein the adjusting step comprises
increasing the daily dose of the patient to achieve mifepristone blood levels greater than
1300 ng/mL.

8. (Canceled)

Page 3 of 4
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Appl. No. 12/199,114 PATENT
Amendment D dated July 17,2013
Response to Ex Parte Quayle action of May 24, 2013

REMARKS

Upon entry of the present amendment, claims 1-7 are pending in the above-referenced
patent application and are currently allowed. Claim 8 is canceled. Reconsideration of the

application is respectfully requested.

CONCLUSION

In view of the foregoing, Applicants believe 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.

If the Examiner believes a telephone conference would expedite prosecution of this

application, please telephone the undersigned at 415-576-0200.

Respectfully submitted,

et = =

Alexander R. Trimble
Reg. No. 52,301

KILPATRICK TOWNSEND & STOCKTON LLP
Two Embarcadero Center, Eighth Floor

San Francisco, California 94111-3834

Tel: 415-576-0200

Fax: 415-576-0300

Attachments
655675071
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Total Files Size (in bytes):‘ 116308

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 Applications 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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an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
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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.

Substitute for Form PTO-875

PATENT APPLICATION FEE DETERMINATION RECORD | Avpication or Docket Number | Fiing Date
12/199,114 08/27/2008

I:l To be Mailed

ENTITY: [ LARGE [X] smALL [] MICRO

APPLICATION AS FILED — PART |

* |f the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
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FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 asic Fee N/A N/A N/A
(37 GFR 1.16(a), (b), or (c))
|:] SEARCH FEE N/A N/A N/A
(37 CFR 1.16(k), (i), or (m))
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EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) N/A N/A A
TOTAL CLAIMS ) N
(37 CFR 1.16(i)) minus 20 = X $ =
INDEPENDENT CLAIMS . N
(37 CFR 1.16(h)) minus 3 = X $ =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
A;%,_lgﬁﬂ'g';‘ SIZE FEE for small entity) for each additional 50 sheets or
( 16(5)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 07/18/2013 | Arter PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
s 3'?26;1)\) (37 CFR -7 Minus | = 20 -0 x $40 = 0
5 X
z Loz |- wincs | -3 -0 x 5210~ 0
<§( l:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(}))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z | Total (37 cFR . *x
& me(\))( Minus - X $ =
Independent N : o
= Minus - xs -
Z D Applicati )
] pplication Size Fee (37 CFR 1.16(s))
=
<C |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16()))
TOTAL ADD’L FEE

LIE
/SHOWANE SMITH/

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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 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-PTO-9199 and select option 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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/199,114 08/27/2008 Joseph K. Belanoff 85178-756824(004110US) 5376
20350 7590 05/24/2013
KILPATRICK TOWNSEND & STOCKTON LLP | EXAMINER |
TWO EMBARCADERO CENTER HUL SAN MING R
EIGHTH FLOOR
SAN FRANCISCO, CA 94111-3834 | ARTUNIT | pammm~ommer |
1629
| NOTIFICATION DATE | DELIVERY MODE |
05/24/2013 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
jlhice @Kkilpatrick.foundationip.com
mcollins @kilpatricktownsend.com
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Application No. Applicant(s)
12/199,114 BELANOFF, JOSEPH K.

Office Action Summary Examiner Art Unit AA (First Inventor to File)
SAN-MING HUI 1629 SN‘Z‘“S

-- 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 2 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on _____
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[] This action is non-final.
3)[] 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.
4)[X] 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) 1-8is/are pending in the application.
5a) Of the above claim(s) 8 is/are withdrawn from consideration.
6)X] Claim(s) 1-7 is/are allowed.

7) Claim(s) is/are rejected.
8)[] Claim(s) is/are objected to.
9] 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
hitn /raww. usplo.gov/patents/init_events/pph/indax.jsp or send an inquiry to PPHieedback@uspto.qov.

Application Papers
10)[]] The specification is objected to by the Examiner.
11)] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)J Some * ¢)[] None of the:
1. Certified copies of the priority documents have been received.
2.[] 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)).
* See the attached detailed Office action for a list of the certified copies not received.
Interim copies:
a)JAIll b)[JSome c¢)[] None of the: Interim copies of the priority documents have been received.

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) D Information Disclosure Statement(s) (PTO/SB/08) |:| Other-
Paper No(s)/Mail Date ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-13) Office Action Summary Part of Paper No./Mail Date 20130520
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Application/Control Number: 12/199,114 Page 2
Art Unit: 1629

DETAILED ACTION
Continued Examination Under 37 CFR 1.114
A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

9/27/2012 has been entered.

Claims 1-8 are pending. Claim 8 is withdrawn from consideration as the claim is
drawn to non-elected invention.
Applicant's remarks and arguments filed 9/27/2012 have been considered and

are found persuasive to withdraw the outstanding rejection under 35 USC 103(a).

The method of using the mifepristone level for adjusting the treatment of mental
disorder is not taught or fairly suggested by the prior art. Although the effective dosages
of mifepristone for treating mental disorders are known, the correlation of the level of

mifepristone to the therapeutic effectiveness of mifepristone is not known.

This application is in condition for allowance except for the following formal

matters:
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Application/Control Number: 12/199,114 Page 3
Art Unit: 1629

Since claim 8 is directed to non-elected invention, the applicant is required to
cancel the claim.

Prosecution on the merits is closed in accordance with the practice under Ex
parte Quayle, 25 USPQ 74, 453 O.G. 213, (Comm’r Pat. 1935).

A shortened statutory period for reply to this action is set to expire TWO
MONTHS from the mailing date of this letter.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SAN-MING HUI whose telephone number is (571)272-
0626. The examiner can normally be reached on Mon - Fri from 9:00 to 5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Melenie McCormick can be reached on (571) 272-8037. 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, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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Application/Control Number: 12/199,114 Page 4
Art Unit: 1629

San-ming Hui
Primary Examiner
Art Unit 1629

/San-ming Hui/
Primary Examiner, Art Unit 1629
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 12199114 BELANOFF, JOSEPH K.
Examiner Art Unit
SAN-MING HUI 1628
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted I Interference 0] Objected
[J Claims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Original |03/28/2011(07/28/2011|03/27/2012|05/20/2013
q = v v =
2 = v v =
3 = v v =
4 s v v =
5 = v v =
6 = v v =
7 = v v =
8 + N N N
U.S. Patent and Trademark Office Part of Paper No. :
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {{Hits i{Search Query {DBs Default Plurals {iTime
# Operator Stamp
S17 #4999 imifepristone US-PGPUB; USPAT; USOCR; FPRS; {OR OFF 2013/05/20
EPO; JPO; DERWENT; |IBM_TDB 10:24
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EPO; JPO; DERWENT; |IBM_TDB 10:24
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PTO/SB/30 (07-09)

Approved for use through 07/31/2012. 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.

/ Request Application Number 12/199,114
. FOI’I . Filing Date August 27, 2008
Continued Examination (RCE)
Transmittal First Named Inventor Joseph Belanoff
Address to: .
Mail Stop RCE Art Unit 1628
Commissioner for Patents . . .
P.O. Box 1450 Examiner Name San Ming R Hui
Alexandria, VA 22313-1450
\ Attorney Docket Number 85178-756824 /

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 1995,
or to any design application. See Instruction Sheet for RCEs (not to be submitted to the USPTO) on page 2.

1. [ Submission required under 37 C.F.R. 1.114 ] Note: If the RCE is proper, any previously filed unentered amendments and
amendments enclosed with the RCE will be entered in the order in which they were filed unless applicant instructs otherwise. If applicant
does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such amendment(s).

a.[] Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be
considered as a submission even if this box is not checked.

i [] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

i. [ other

b. . X Enclosed
i. X Amendment/Reply ii. ' [] Information Disclosure Statement (IDS)
ii O Affidavit(s)/Declaration(s) iv. [ Other

Miscellaneous

2.
a.[] Suspension of action on the above-identified application is requested under 37 C.F.R. 1.103(c) for
a period of _months. (Period of suspension shall not exceed 3 months; Fee under 37 C.F.R. 1.17(i) required)
b. [ Other

3. The RCE fee under 37 CE R, 1.17(6) s required by 37 C.F.R. 1.114 when the RCE is filed.

a. The Director is hereby authorized to charge the following fees, any underpayment of fees, or credit any overpayments, to Deposit
Account No.20-1430.
i. X RCE fee required under 37 C.F.R. 1.17(e)
ii. [X] Extension of time fee (37 C.F.R. 1.136 and 1.17)
i. [ other
b. ] Check inthe amountof $ enclosed
c. X Payment by credit card (Form PTO-2038 enclosed)

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 PTO-2038.

( SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED )
Signature /Alexander R. Trimble/ Date 09/27/12
\Name (Print /Type) | Alexander R. Trimble Registration No. 52,301 y

CERTIFICATE OF MAILING OR TRANSMISSION

| hereby certify that this correspondence is being deposited with the United States Postal Service with sufficient postage as first class mail in an envelope addressed to:
Mail Stop RCE, Commissioner for Patents, P. O. Box 1450, Alexandria, VA 22313-1450 or facsimile transmitted to the U.S. Patent and Trademark Office on the date
shown below.

Signature /Shemekia N. Brown/

Name (Print /Type) | Shemekia N. Brown

Date 9/27/12

This collection of information is required by 37 CFR 1.114. 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: Mail Stop RCE, Commissioner for Patents, P.O.
Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

Kilpatrick Townsend 64570822 1
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PTO/SB/22 (09-11)

Approved for use through 07/31/2012. 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.

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | Docket Number (Optional)

85178-756824

Application Number 12/199,114 Filed  August 27, 2008

For OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS SUFFERING FROM
MENTAL DISORDERS TREATABLE WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS

Art Unit 1628 I Examiner San Ming R Hui

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee
O One month (37 CFR 1.17(a)(1)) $150 $75 $
O Two months (37 CFR 1.17(a)(2)) $560 $280 $
X Three months (37 CFR 1.17(a)(3)) $1270 $635 $635
[0 Four months (37 CFR 1.17(a)(4)) $1980 $990 $
[0 Five months (37 CFR 1.17(a)(5)) $2690 $1345 $

IZl Applicant claims small entity status. See 37 CFR 1.27.

|:| A check in the amount of the fee is enclosed.

X Payment by credit card. Form PTO-2038 is attached.

[J The Director has already been authorized to charge fees in this application to a Deposit Account.

x The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to

Deposit Account Number 20-1430 .

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 PTO-2038.

| am the [ applicant/inventor.

O assignhee of record of the entire interest. See 37 CFR 3.71
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96).

K attorney or agent of record. Registration Number 52,301

[] attorney or agent under 37 CFR 1.34.
Registration number if acting under 37 CFR 1.34.

/Alexander R. Trimble/ 09/27/2012
Sighature Date
Alexander R. Trimble 415-273-4718

Typed or printed hame Telephone Number

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.

O Total of forms are submitted.

This collection of information is required by 37 CFR 1.136(a). 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 6 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-PTO-9199 and select option 2.

Kilpatrick Townsend 64570838 1
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i he.reb}v ‘cc‘rt_xiv tha this correspondence is being filed via PATENT

EFS-Web with ¢ f%? ;?E and Trademark Office Attarnev Docket No.: 85178-756824

on . e T T
Family ID No.: 004110US

KILPATRICK T W\SE,ND &_ STOCKTON LLP

By:
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of: Confirmation No. 3376
Joseph K. Belanoff Examiner: San Ming R Hut
Application No.: 12/199,114 Technology Center/Art Unit: 1628

Filed: Aungust 27, 2008

For: OPTIMIZING MIFEPRISTONE
LEVELS IN PLASMA SERUM OF
PATIENTS SUFFERING FROM
MENTAL DISORDERS TREATABL
WITH GLUCOCORTICOID RECEPTOR
ANTAGONISTS

AMENDMENT C UNDER 37 CFR 1,116
Customer No.: 20350 EXPEDITED PROCEDURE EXAMINING
GROUP 1639

Mail Stop AF
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

In response to the Office Action mailed April 4, 2012, please enier the following
amendments and remarks. A petition for a three-meonth extension of thme is filed concurrently
herewith. A request for continued examination (RCE) is filed concurrently herewith.

Amendments to the Claims are reflected in the listing of claims which begins on
page 2 of this paper.

Remarks begin on page 4 of this paper.

Page 1 of 10
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Appl. No. 12/199,114

Araendment C dated September 25, 2012

Amendment under 37 CFR 1.116 Expedited Procedure
Examiping Group 1639

PATENT

Amendments to the Claims:

The following is a coroplete list of claims indicating the changes incorporated by the present
amendment and replacing all prior versions of the claims. Any claims canceled herein and all
deletions made in claims that are not canceled herein are done so without prejudice to being re-

instituted at a later date in this or a related application.

Listing of Claims:

1. (Original) A method for optimizing levels of mifeprisione in a patient
suffering from a mental disorder amenable to treatment by mifepristone, the method comprising:
ireating the patient with seven or more daily doses of mifepristone over a period of seven or
more days;
testing the serum levels of the patient to determine whether the blood levels of mifepristone
are greater than 1300 ng/mL; and
adjusting the daily dose of the patient to achieve mifeprisione blood levels greater than

1300 ng/mal..

2. {Original) The method of claim 1, wherein the mental disorder is a member
selected from the group consisting of a stress disorder, delirium, mild coguitive impairment (MCI),
dementia, psychosis and psychotic major depression,

3. {Original) The method of claim 2, wherein the stress disorder is a member
selected from the group consisting of Acute Stress Disorder, Post-Traumatic Stress Disorder and

Brief Psychotic Disorder with Marked Stressor(s).

4. {Original) The method of claim 1, wherein each of the seven or more daily

doses of mifepristone are administered orally.

5. {Original) The method of claim 1, wherelin the patient is treated with 28 or

more daily doses over a period of 28 or more days.

6. {Original} The method of claim 1, wherein the testing is performed by a

plasma sampling collection device suitable for detecting mifepristone serum levels.

Page 2 of 10
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Appi. No. 12/199,114 PATENT

Amendment C dated September 25, 2012
Amendment under 37 CFR 1,116 Expedited Procedure
Examining Group 1639

7. {Oniginal} The method of claim 1, wherein the adjusting step comprises

increasing the daily dose of the patient to achieve mifepristone blood levels greater than

1300 ng/miL.

8. {Withdrawn} A kit for treating a mental disorder amenable to treatroent by

mifepristone, the kit comprising;
seven daily doses of mifepristone; and

a plasma sampling collection device suitable for detecting mifepristone serum levels.

Page 3 of 10
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Appl. No. 12/189,114

Amendroent C dated September 25, 2012

Amendment under 37 CFR 1.116 Expedited Procedure
Examining Group 1639

REMARKS

Upon entry of the present amendment, claimas 1- § are pending in the above-
referenced patent application and are currently under examination. Claim § is withdrawn,

Reconsideration of the application is respectfully requested.

|8 OBVIOUSNESS OVER MEDICAL ENCYCLOPEDIA OF MEDLINE, THE 953
PATENT AND SARKAR

Claims 1-7 are rejected under 35 USC § 103(a) as allegedly being obvious over
Medical Encyclopedia of Medline (http://'www.nim.nih.gov/medlineplus/ency/article/003430 him,
Cetober 2008, “Medical Encyclopedia™) in view of U8, Patent No. 6,964,953 and Sarkar, Furopean
Journal of Obstetrics and Gynecology and Reproductive Biology 2002, 101, 113-120. Applicanis
respectfully traverse the rejection in view of the comments below.

The Office maintains the obviousness rejection and the position that one of ordinary
skill would have been motivated to optimize the serum level of mifepristone in Acute Siress
Disorder patients because adjusting the serum level of mifepristone would be seen as equivalent to
adjusting the dosage of mifepristone 10 treat Acute Stress Disorder and would be reasonably
expected to be successful. Applicants disagree because there is no description in the combination of
references regarding the criticality of mifepristone serum levels of 1300 ng/ml of mifepristone for
treatment of a mental disorder amenable to trestment by mifepristone. Moreover, historical
measurements of mifepristone seram levels are not accurate measurements of mifepristone serum
levels due to the inability of the radicimmunocassay (RIA) to distinguish mifepristone from its
metabolites, and the rapid metabolism of mifepristone leads to metabolite concentrations higher than
mifepristone itself. Applicants discuss in detail below,

Historical mifepristone serum levels are not comparable o the claimed mifenristone serum

ilevel because radicimmunoassay detection methods cannoet distinguish mifepristone from ifs

metabolifes

Applicants note the Office does not point to a single description in any of the cited
references regarding the criticality of 1300 ng/ml of mifepristone for the treatment of a mental
disorder amenable fo treatment by mifepristone. Instead, the Office poiuts to the "953 patent

describing use of mifeprisione for the treatment of acute stress disorder where mifepristone can be
Page 4 of 10
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administered at 1 to 10 mg/kg, corresponding to 75 to 750 myg for an adult of 73 kg, for 30 days.
The Office then relies on the teachings of Sarkar to allege that the doses used in the 953 patent
would produce serum concentrations of at least the claimed 1300 ng/ml.

The data in Sarkar that the Office relies on, however, was obtained using a
radicimmunoassay, which is unable to distinguish between mifepristone and mifeprisione’s
metabolites, thus providing serum levels that overestimate the mifepristone serum level. For
example, the Office points to the teachings of Sarkar of a medium dose (100-200 mg) of
mifepristone achieving a serurn concentration of 4.5-5.4 pmol/1 (1933.2 ng/ml to 2276.88 ng/mly,
with higher doses (400-600 mg) achieving higher serum concentrations {page 3 of the Final Office
Action, pointing to pages 114-115 of Sarkar).

The serum levels cited in Sarkar and relied on by the Office come from reference [6]
of Sarkar, Contraceprion 1986, 34(5), 469-481, 479 (Exhibit A). Coniraception 1986 describes use
of RIA for detection of mifepristone (page 471-473). Moreover, Confraception 1986 states the
presence of two metabolites of mifepristone could not be excluded from the assay (Abstract):

The levels of RU 486 were measured by a radicimmunoassay method which
uses chromatography on Sephadex LH 20 columns, The identity of the
compound assayed as RU 486 was confirmed, but the presence of small
amounts of two highly cross-reacting metabolites (monodemethyl and
didemethyl RU 486} in the analyzed fractions could not be excluded,
{Emphasis added.)

Contraception 1986 goes further, stating that in separating mifepristone from the plasma samples by
chromatographic methods, two of the metabolites were not completely removed, such that “small but
significant amounts of both metabolites were present.” (Contraception 1986, pp.472-473.)
Accordingly, mifeprisione serom values from Contraception 1986 oblained using
RIA, reported in Sarkar and relied upon by the Office, do not accurately reflect mifepristone seram
levels, but, instead, reflect the combined seram level of mifepristone and its merabolites. Moreover,
the “small amounts” of mifepristone metabolites referred to in Confraception 1986 can actually be
similar to, and in some cases greater than, the serum levels of mifepristone, depending on when the

serwm levels are measured (see below for more detail).

Page 5 of 10
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The claimed mifepristone serum levels ave deleymined using Hieh Pressure Liguid

Chrematosraphy (HPLC) methods capable of separating mifepristone from its metabolites

and accurately measuring mifepristone serum levels

In contrast to Coniraception 1986, mifepristone serum levels of the present invention
were detected using High Pressure Liquid Chromatography (HPLC) methods capable of separating
mifepristone from its metabolites and accurately measuring mifepristone serur levels. As described
in Example 1 of the instant application, the serum samples were analyzed by reverse-phase high
pressure liquid chromatography and mass spectrometry (see paragraph 0079):

The sample was then analyzed by reverse-phase high pressure liquid

chromatography using a water-acetonitrilerformic acid (60:40:0.1) mobile phase

(isocratic) at a flow rate of 0.3 mi/min. The column was a phenyl column

maintained at 50°C. Mifepristone elutes at 4.2 minutes. Following elution, the

mobile phase was nebulized using heated nitrogen in a Z-spray source/interface

and the ionized compounds detected using a tandem guadrupole mass

specirometer, Mifepristone (molecular weight of 430 g/mol) was detected at

m/z 372.30. The internal standard mifepristons-d4 was detected at m/z 376.30.

The ratio of the mifepristone peak height to the mifepristone-d4 peak height
was calculated.

The benefits of using HPLC detection methods, especially compared to the historical RIA or RRA
methods for determining mifepristone serum levels, are well known in the art:
s European Jowrnal of Endocrinology 2007, 157, 561 (Exhibit B) describes plasma half-
life of mifepristone as being higher when calculated via radicimmunoassay (RIA) or
radio receptor assays (RRA) as compared to HPLC detection methods (page 562):

The plasma halt-life of mifepristone has been reported to vary between 24 and
48 b when analysed by high performance liquid chromatography (HPLC), and
between 35 and 90 b when RIA or radioreceptor assays are used.

s Confraception 2003, 68, 421 (Exhibit C) describes the inability of RIA & RRA to

distinguish between mifepristone and the metabolites (page 422):

Various assay methods such as radioimmuncassay (RIA) {91,
radioreceptorassay (RRA) [10,11] and assays based on high-performance liquid
chromatography (HPLC) have been used to measure serum mifepristone levels
{12--14]. It soon became apparent that mifeprisione is extensively metabolized,
and due to the cross-reacting metabolites, direct RIA and RRA failed to

distinguizh the parent mifepristone from its metabolites [15]. (Emphasis
added.)
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e Journal of Steroid Biochemistry 1989, 32(1 A}, 21 (Exhibit D, reference {81 of Sarkar)
describes RIA as giving higher serum levels than HPLC detection methods (page 23%

There was a good correlation between the serum levels of RU 486 measured by
HPLC and RIA (Fig. 4). The correlation coefficient was .92 (n = 80), but at the
seruin concentrations exceeding .64 pmol/1 RIA gave higher values than
HPLC.

Accordingly, mifepristone serum levels determined using RIA or RRA reflect the concentration of
mifepristone and its metabolites, not mifepristone alone, while the HPLC method used in the
claimed invention provides values for mifepristone only.

Mifepristone metabolizes guickly, leading to serwm levels of the metabolites similar to, or even

greater than, mifepristone itself

The inability of the RIA and RRA assays to distinguish between mifepristone and its
metabolites is compounded by the rapid metabolism of mifepristone leading to high seram levels of
the metabolites. Moreover, at least one metabolite has higher serum levels than wifepristone itself
soon after administration. For example, Contraception 1993, 48, 133 (Exhibit E, reference [5] of
Sarkar} shows serum levels of mifepristone and its metabolites over 5 days following a single 600

mg dose (Figures 3A-3D), as determined using HPLC detection methods:

PLASKMA CONGENTRATION (4G

B2 S - R T
ADMINISTAATION

§ e 4 @
TIAE (RS
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RU 42633

3]

FLASRA CONCENTRATION g8624L)

R 42848

CLABMA CONCERTRATION HESLY

T2 4 8 12 R4 &8 1 8 0
TIRE [HRS) AFTER ADRMINISTRATION

B 42698

PLAGMA CONCENTRATION [NEHL)

>, T
s
: ’ Y :
12 & B 12 2% <48 72 45 120
FIMIE {65F AFTER ATMINISTRATION

Fiauns 3400 Moan {(SEM) consentrations of FRU 486 (A and i1 matabolites {FU 42833 8; RU 42848 $; RU
42695 D} after oral administration of vanous doses of RU 486 10 non-regnant women,
{26 Mg S 100 R Ge 80 300 g e-al 00 Mg, TV 600 )
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As shown in the table below, the serum levels of the metabolites rise very quickly, even surpassing
mifepristone within several hours for at least one metabolite. Moreover, the mifepristone plasma

level drops below the claimed value of 1300 ng/mi within 8 hours following administration.

Pime Mifepristone R;U 42633 RYU 42848 RU 42698
{(ng/ml) {ng/mi) {ng/mb {(ng/mb)

1 hr. ~1960 ~8G0 ~35 ~300

4 hr. ~1300 ~2200 ~200 ~4G0

8 hr. ~800 ~2000 ~500 ~460

24 br. ~800 ~1900 ~4356 ~350

See also Figure 2 of Journal of Steroid Biochemistry 1987, 26(2), 279 (Exhibit F, reference [14] of
Sarkar), showing metabolite RUJ 42633 as having higher serum levels than mifepristone beginning

about 1 hour after 2 100 mg dose, as determined using HPLC detection methods:

3 B 488
ol 0 ORU 42633
’ j 5 RU 4PE9E
= g‘ﬁ o By 4PB48
o8
g f%%
i G SN ,
g aé; .&%&_ ‘«m’“"@ﬂ-.. i % w“,,,g
4 ~3§E iﬁ? S — %*1 g
By T i 2
¢ 4 8 24 48 T
{8dousrs |

Fig. 3. Planms comemtrations {moan + BEM) of RU 488,
RU 42633, RU 4284F aud RU 42098, afler oral ingostion of
G mg of BRU $86 by five feensle volunterrs.

In view of the inability of RIA and RRA detection methods to distinguish
mifepristone from its metabolites, especially in view of the rapid mifepristone ruetabolism and high
serum levels of mifepristone metabolites, there is no reasonable expectation of success for
identifying 1300 ng/ml as the serum level of mifeprisrone only necessary to treat a patient suffering
from a mental disorder amenable to treatment by mifepristone. Thus, the present invention is not
obvicus under 35 USC § 103(a) over the combination of Medical Encyclopedia, the *953 patent and
Sarkar. Accordingly, Applicants respectfully request that the Examiner withdraw this aspect of the

rejection.
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CONCLUSION

In view of the foregoing, Applicants believe 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.

If the Examiner belicves a telephone conference would expedite prosecution of this

application, please telephone the undersigned at 415-576-3200.

Respectfolly submitted,
4 P
] 4

...... S

Alexander R. Trimble
Reg. No. 52,301

KILPATRICK TOWNSEND & STOCKTONLLP
Two Embarcadero Center, Fighth Floor

San Francisco, California 94111-3834

Tel: 415-576-0200

Fax: 415-576-0300

Attachments
54529732 v1
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PLASMA CONCENTRATIONS AND RECEPTOR
BINDING OF RU 486 AND ITS
METABOLITES IN HUMANS

Oskart Hexinuemvo, KivMo Kontura®, Horacio Croxatrot, IRving Serrzi,
Tapant LOUKKAINEN and PEkka LAHTERNMAKS
Steroid Research Laboratory, Depariment of Medical Chemistry, University of Helsinki, Helsinki,
Finland, *Depariment of {Obstetrics and Gynecology, University of Helsinki, Helsinki, Finland, tinstituto
Chileno De Medicing Reproductiva, Santiage, Chile and {Center for Biomedical Research, The
Population Couneil, New York, NY 10021, US.A.

{Received 18 August 1986}

Summary— Using Chromosorb® chromatography and HPLC, we measured the plasma concentrations of
RU 486, and its monodemethylated (RU 42633), didemethylated (RU 42848) and aleoholic nom-
demethylated (RU 42698) metabolites up to 72 h following oral ingestion of {00 mg of RU 486 by five
female volunteers. The peak plasma level of RU 486 (4.5 umol/l) ocourred within [ h after ingestion of
the compound; at this point significant amounts of the metabolites were also present in the plasma. Afler
the initial redistribution within 6h the plasma concentrations of RU 486 and three of its metabolites
wmeasured reraained stable for 24 h. Concentrations of the monodemethylated metabolite exceeded those
of the parent sleroid during the time peariod measured, whereas the concentrations of the didemethylated
and alcoholic metabolites were lower than those of RU 486, but still notable. At 72 h the concentrations
of all the four steroids were still in the micromolar range. The relative binding affinities of these metabolites
to human endometrial and myometrial progesicrone recepiors as well as to human placental glu-
cocorticoid receptors were determined i virro. The affinity of RU 486 for the human uterine progesterone
recepior (K= 1.3 % 107° M for RU 486) was higher than that of progesterone but lower than that of
ORG-2058, a potent synthetic progestin. The relative binding affinities of the monodemethylated,
alcoholic and didemethylated metabolites to the progesterone receptor were 21, 15 and 9%, respectively,
compared with the parent compound RU 486; cach was lower than that of progesterone {43%). RU 486
had an approx. 4-fold higher relative binding affinity to the glucocorticoid receptor than dexamethasone.
Interestingly, the refative binding affinities of the metabolites studied 10 the human glucocorticoid receptor
exceeded those of dexamethasone or cortisol. Compared with the parent compound RU 486, they were
61, 48 and 45% for the monodemethylated, aleobiolic and didemethylated metabolites, respectively; each
was higher than that of dexamethasone (23%}). The affinity of dexamethasone 1o the human glucocorticoid
receptor was 1.6 x 107° M. These data indicate that the pool of certain metabolites of RU 486 may
coniribute to g significant extent to the antiprogestagenic (23-33%) and even greater extent io the
antighucocorticoid (47-61%) eflects of RU 488,

INFRODUCTION of RU 486 is important for antiprogestagenic
action {6], For all mamamalhan progesterone receptors
investigated, RU 486 has a higher affinity than
progesicrone {4, 7, 81, The relative binding affinity of
RU 486 for the glucocorticoid receptor is either equal
to 7] or greater than{d] that of dexamethasone.
Synthetic steroids may have biclogically active roe-
tabolites, Recently, Deraedt s ol [9] identified micro-
molar plasma concentrations of a monodemethylated
metabolite after oral ingestion of RU 486, Our earlier

RU 486 is a recently described 19-nor-steroid deriva.
tive with considerable antiprogestagenic and anti-
glucocerticoidal properties {1, 2}, When given during
the luteal phase of the menstrual cycle, RU 486 is able
to induce uterine biceding [1L In preliminary clinical
studies RU 486 induced abortion in approx. 80% of
the subjects when given between weeks 5-8 of preg-
nancy, at a daily dose of 200mg for 4 days {3, 4]

Recently, using RU 486, Nieman er af. reported
successful  symptomatic  {reatment of Cushing's
syndrome 5}

The dimethylaminopheny! side-chain at carbon 11

§Correspondence:  Steroid Research Laboratory, De-
pavtment of Medical Chemistry, University of Helsinki,
Siltavoorenpenger 10 A, SF-00170 Helsinki, Finland,

Presented in part at the X Meesing of the International
Snady Group for Steroid Hormones, Rome, Italy, 1985,

studies indicate the presence of additional immu-
noreactive metabolites [10].

Deracdt et ol studied the metabohsm of RU 486
n rats and found that the monodemethylated, di-
demethylated and alcoholic metabelites all retain
antiglucocorticoidal and antiprogestagenic activity
that correlated with the binding affinity to both
progesterone and glucocorticoid receptors {91

Since R1J 488 has a high potential for clinical use,
the biological activity of its major metabolites is of

219
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interest. Hence, plasma concentrations of RU 488
and its monodemethylated (RU  42633), di-
demethylated (RU 42848} and alcoholic rnon-
demethylated (RU 42698} metabolites were measuared
spectfically by high pressure liquid chromatography
{(HPLO) up to 72 h following oral ingestion of 100 mg
of RYUJ 486. Furthermore, their relative binding
affinities for human placental glucocorticoid and
utering {myometrial and endometrial) progesierone
receptors in vifro were compared with those of refer-
ence steroids.

EXPERIMENTAL

Chemicals

RU 4886 (178-hydroxy-118-{4-dimethylamino-
phenyl)-17a~{ {-propypyi}-estra-4 9-dien-3-one}, the
monodemethyiated metabolite RU 42633 (174-
hydroxy- - (4-mounomethylaminophenyl}- {7a-(1 -
propynyij-estra-4,9-dien-3-one), the didemethylated
metabolite RU 42848 (178 -hydroxy-t1§-{4-amino-
phenyi}-17«-(1-propynylesira-4,9-dien-3-one},  the
aicoholic metabolite RU 42698 (178-hydroxy-11§-
(d-dimethyiaminophenyb-1 7a-{l-propynolj-esira-4,%
dien-3-one) and [6,7-"HIRU 486 (sp. act. 37 Ci/mmol)
were kindly donated by the Roussel-Uclaf Research
Center, Romainville, France. The molecular struc-
tares of the compounds are presented in Fig. 1.

Progesterone {4-pregnene-3,20-dione), dexametha-
sone {(9-fluorc-16a-methyl-1 15,172, 21 -trithydroxy-1,4-
pregnadiene-3,20-dione}  and  cortisel  (118,17,21-
trittydroxy-4-pregnene-3,20-diong)  were purchased
from Steraloids Joc, Wilion, NH, US.A, ORG-
2058 (16a-ethyl-21-bydroxy-19-nor-é-pregnene-3,20-
dione) was obtained from Organon Int. Oss, The
Netheelands. {6,7-"H] dexarnethasone [DXM] (sp. act.

458 Ci/mmol} was from New England Nuclear,
Boston, MA, U.S A, and [6,7-"HIORG-2038 (sp.act.
54 Ci/mmmol) from Amersham Int, Ltd, Amersham,
UK.

Acetic actd, diethyl ether, ethyl acetate, sthyiene
giveol, n-hexane, gelatin, glycerol, methanol, tri-
ethanclamine, titriplex I (EDTA), and HPLC col-
uma Hibar LiChrosorb RP-18 (250 « 4 mm int. dia}
were purchased from Merck, Darmsiady, West Ger-
many. Tris—HCI, dithiothreitol and Chromosorb® W-
NAW 60/80 Mesh were from Sigma, St Lous, M,
U.8.A. Norit A was purchased from Amend, Irving-
ton, NI, US.A., and dextran T70 from Pharmacia,
Uppsala, Sweden. Ammontum sulfate was purchased
from Schwartz/Mann and scintillation flud YA-
riztuike (70% pseudochumene} was obtaived from
Yiiopiston Apteckki, Helsinki, Finland.

Human samples

Plasma samples were coliected from five healthy
femnale volunteers after oral ingestion of 100 mg RU
456 in mid-huteal phase of their cycle. Utert were
obtatned from palients undergoing hysterectomy for
uterine fibroids. The last menstrual period of the
patienis had occurred approx. 2 weeks prior to
operation. Only nen-myomatous uterine tissue was
used for the experiments described below. Placentas
were obtained from women undergoing elective
Caesargan section.

HPLC studies

The Chromosorb® column-—HPLC-ragthod de-
scribed before {10] was modified, Dhsposable Pasteur
pipettes were packed with 3ml of Chromosorb™
W-NAW 60/80 Mesh/20% ethylenc glycol. A plasma
sample was applied 1o the column, left for 30 min

oA

ok N
SPhPPY- o1

MCOLECUL AR
AND RU 42698

STRUCTURES OF RuUaBE, RU 42533, RU4zae

Fig. 1. Molecular structures of RU 486 and its monodemethylated (RU 42633), didemethylated (RU
42848) and alcoholic non-demethylated (RU 42698) metabolites.
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and then ecluted as follows: (1) Sml of ethyi
acetate-n-hexane 5:95, and (I} Sml of ethyl
acetate-n-hexane 60:40. The eluates were evaporated
10 dryness, redissalved in the HPLC-eluent used and
vortex~-mixed. A sample (100 ¢1) was injected into the
HPLC system. The eluent used in HPLC for the assay
of RU 486 was methanol-water—triethanolamine,
90:10:0.05, pumped at a rate of 1.5 mi/min; and for
the assay of the three metabolites, methanol-
water—acetic  acid—diethyl ether—triethanolamine,
75:45:30:7.3:0.05, pumped at a rate of 2.2 ml/min.

Preparation of tissue samples

The uterine samples were processed as described by
Haukkamaa [11] and placental tissues as described by
Kontuls ¢f @f. for adrenal cortical tssue {12]. Cyiosol
samples were prepared by high-speed centrifugation
of tissue homogenates. To remove endogenous ste-
roids from the cytosol samples a Dextran-coated
charcoal (DCC) suspension containing 0.5% Norit
A, 8.0085% Dextran T70 and 0.1% gelatin in 56 mM
Tris-HCl-buffer, pH 7.4, was prepared. An aliquot of
DCC suspension (the volume corresponding to the
cytosolic preparation to be stripped} was centrifuged
at 3008 g for 10 min. The supernatant was discarded
and the cytosol preparation was added o the char-
coal pellet. The tubes were vortex-rmxed and incu-
bated for 10 min at +4°C. After centsifugation at
3000 g for 10 min, the stripped cytosol samples were
used for the competitive protein binding assays.

Competitive recepior binding assays

All assays were performed in duplicate or triplicate
in disposable glass test tubes and were repeated at
least 3 tmes. For progesterone receptor studies,
varying amounts {final concentrations, 107" to
1077 M) of the sicroids investigated (RU 486, RU
47633, RU 42848, R1J 42698, ORG-2088 and pro-
gesterone) together with 1077 M cortisol {to block
binding to corticosteroid-binding globulin and to the
glucocorticoid receptor), were pipetied into the tubes
and evaporated to dryness. One-hundred microliters
of eytosol (diluted to such an extent that approx 50%
of the tritiated ligand was bound in the absence of
any competitory and 0.03uCi of PHIORG-2058
{pipetted in 100 ul of 30 mM Tris containing 1%
gthanol; final concentration 2.8 nM) were added, the
ubes were vortexed-mixed and then mncubated over-
mght at +4°C. After incubation, 200 ul of DCC
suspension was added to each tube and the contents
vortex-mixed. After 10 min at +4°C, The tubes were
cenirifuged for Smin at 3000 g. The supernalants
{containing the bound fraction of the tritiated ligand)
were transferred to polyethylene counting vials to-
gether with 3 mi of scintillation fluid and were coun-
ted for Sruin in a lqwd seintillation 1212 Minibeta
counter {(Wallac, Turku, Finland}. The relative bind-
ing affinities of the different compounds 1o the pro-
gesterone recepior were calculated at the 56% com-
petition level according to Korenman {131

For glucocorticoid receptor studies, similar incu-
bations were carried out, with the following
modifications: undiluted placental cytosol was used
instead of uterine cytoscl; no cortisol was added to
the tubes; and [PHIDXM (¢.03 uCi/tubs; final con-
centration 3.3 nM) served as tracer instead of
["HIORG-2058.

Scatchard-plot analvsis

To verify the ghicocorticoid receplor-nature of the
steroid-binding component in placental cytosol, the
dissociation constant (X} of its interaction with
PHIDXM  was measured. Aliguots (0.1mi) of
charcoal-stripped placental cytosel were incubated,
m oa total volume of §.2ml, with varying concen-
trations (0.3-300 nM) of PHIDXM dissolved in
56 mM Tris-buffer. The extent of non-specific binding
of [PHIDXM was cstimated from a paraliel set of
tubes also containing 197° M non-radicactive DXM,
The tubes were incubated overnight at +4°C. 0.25 ml
of DCC was added to separate bound and uabound
steroids. Further steps were carried out as described
ahove for the competitive receptor binding assays.
The binding data {corrected for non-specific binding)
were analyzed according to Scatchard [14].

To measure the &, of RU 486 for the human
uterine progesterone receptor, a partially purified
progesterone receptor preparation from human myo-
metrial cytosol was first prepared as described by
Kontula er al[15]. Before use, [PHIRU 486 was
purified using the Chromosorb® technique [18]. The
rest of the analysis was essentially as described above,
except that partially purified progesterone recepior
preparation and [PHIRU 486 were used instead of
placenial cytosol and PHIDXM, respectively, and
non-radicactive RU 486 was used instead of DXM
for the correction for non-gpecific binding. No excess
of cortisof was used.

RESULTS

The u.v.-absorption spectra of the synthetic metab-
olites and their behavior in our HPLC system were
analyzed. All the synthetic metabolites shared a
common u.v.-absorption maximum at 304 nm. Each
also had & characieristic w.v.-absorplion maximuam:
RU 42633 at 250 nm, RU 42848 at 248 am and BU
42698 at 258 nm. Their retention times in our HPLC
system were 4 min 36, 3min S6s and 2min 495,
respectively.

Plasma concentrations {mean + SEM) of RU 486
and of its monodemethylaled (RU 42833), di-
demethylated (RU 42848) and non-demcthylated al-
coholic (RU 426598) metabolites, after oral ingestion
of 100 mg of RUJ 486 by five female volunteers, are
depicted in Fig. 2. Peak plasma concentrations of RU
486 {4.5 pmwolf/t) were reached within 1 h after inges-
tion of the drug. The concentrations of the rmono-
demethylated metabolite (RU 42633) and hydroxy-
tated alcoholic metabolite {R1J 42698) also reached

NEPTUNE GENERICS - Ex. 1003
Page 72



Qs ARl HEIKINHEMO ¢f al.

Tadble i. The relative binding affinities

of the steroids investigated for human

myometrial  and  endometrial  pro-
gesterone receplor
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Fig. 2. Plasma concentrations {mean + SEM) of RLI 486,
RIJ 42633, RU 42848 and RU 42698, after oral ingestion of
F00 mg of RU 488 by five fermale volunteers.

peak concentrations within 1-2h suggesting rapid
first pass metabolism of RU 486, Plasma coneen-
trations of the didemethylated metabolite (RU
42848} mcreased slowly between 6 and 24 b, maxi-
mum concenirations were measured 24 h after inges-
tion of RiJ 486, After indtial redistribution of § h the
plasma concentrations of R 486 and three of the
metabolites assayed plateaued for 24b or more.
Concentrations of the monodemethylated metabolite
exceeded those of the parcnt RU 486, Plasma concen-
trations of ihe didemethylated and the alcoholic
metabolite were lower than those of RU 486 but still
notable. Imporiantly. both RU 4&H and the three
metabolites were still present in micromolar concen-
trations at 72 h.

The binding of RU 486 and its metabolites to
human progesterone receptor in vitro was studied
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Fig. 3. ['HIRU 485 Scaichard plot analysts of human
myometrial progesterone receptor. Mean K, 13 x 1077 M.
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Fig. 4. ["Hidexamethasone Scatchard plot analysis of
human  placental  glucocorticoid  receptor.  Mean K
1.6 x 167" M.

Relativet

affinity
Compound* %
ORG-2058 373
RU 485 160
Progesterone 43
RU 42633 21
RU 42598 i3
R 42848 G

*For systematic
menial.
tRefative to RU 486 (= 100%).

names see  Experi-

using both human endometrial and myometrical cy-
tosol. The relative binding affinitics were identical
and therefore combined. The K, {mean of three
separate experiments) of the binding of RU 486 to the
human myometrial  progesterone  receptor  was
1.3= 107 M (Fig. 3). The relative binding affinity
of RIJ 486 to the human progesierone recepior was
gher than that of progesterone but lower than that
of the potent synthetic progestin ORG-2058. All the
metabolites of RU 486 studied had a lower affinity to
the progesterone receptor than progesterone itself.
The relative binding affinities of ORG-2058, pro-
gesterone and the three metabolites of RU 486 to the
progesterone receptor are given in Table i,

The hinding of RU 486 and its metabolites to the
human glucocorticoid receptor i vitre was studied
using human placental cytosol. Figure 4 shows a
representative Scatchard-plot of the interaction be-
tween the placental glucocorticoid receptor and triti-
ated DXM, The mean X, in four experiments was
1.6« 107° M. Competition studies revealed that all
three major metabolites of R 486, along with the
parent compound, had higher affinities for the ghu-
cocorticoid receptor than the potent glucocorticoids
dexamethasone and cortisol. Table 2 gives the relative
affinities of the sterotds tested for the human placen-
tal glucocorticoid receptor {mean values of S separate
experiments).

DISCUSSION

Synthetic stereid derivatives may have biologically
active metabolites. Radioimmunoassays ofien lack

Tabde 2. The relative binding affinitics of
the steroids investigated for human
giucocarticoid receptor

Retative

affinity
Compound* %
RU 486 100
RY 42633 &t
RU 42628 48
RU 42848 45
Dexamethasone 23
Cortisol 9

*For systematic
merdal,
tRefative to RU 486 (= 100%).

names, see  Bxaperi-
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the specificity to discriminate between the parent
compounds and their metabolites. Furthermore, a
roctabolite cross-reacting in the radicimmunoassay
may lack biological activity,

Earlicr studies on plasma RU 486 concentrations
were carried out using  direct  radioimmuno-
assay (16,17}, We have developed methods to
specifically measure plasma concenirations of RU
486 and its three most proximal metabolic products
using Chromosorb®-column chromatography and
HPLC. The HPLC method described previousiy {9
had to be improved since it did not separate the
moncdemethylated metabolite from the alecholic
metabolite, Our wesults show that after ingestion of
100 rmg of RV 486 by huyman female volunieers,
at least three metabolites of RU 486, the
monodemethylated (RU 42633}, didemethylated
(RTJ 42848) and alcoholic non-demethylated (RU
42698) forms, are circulating in micromolar concen-
trations, 1.¢. close to that of the parent compound for
72h. When measured by a specific Chromosorb®-
HPLC-method the plasma concentrations of R1J 486
did not differ significantly when the single oral dose
of RU 486 was increased from 100 to 800 mg {10}
This suggests rapid distribution of RU 486 into the
tissues, and rapid fest-pass metabolism of RU 486,
Oral administration of PHIRU 486 resulted in re-
markable extravascular diffusion in rats as reported
by Dreraedt 7 2d 9], Studies employing specific HPLC
method will reveal whether there is a change in the
ratios between RU 486 and its metabolites after the
adraimstration of different oral and parenteral doses
of RU 486, In general the receptor binding ability of
a steroid gives an indication, although not proof, of
its biological activity. Deraedt ef of. determined the
relative binding affinities of RU 486, RU 42633, RU
42848 and RU 42698 to cytosolic progesterone and
glucacorticotd receptors, Oral adminisiration of RU
486, RU 42633, RU 42848 or RU 42698 in rats
resulied in abortion or inbibited the thymolytic effect
of dexamethasone thus demonstrating their ani-
progestational and antiglucocorticoidal  nature,
raspectively {91, Their results indicate that the alco-
holic metabelite might have a higher biological activ-
ity in relation to receptor binding as compared with
the monodemethylated metabolite. The relative bind-
ing affinities of RU 486 and its three metabolites to
the human glucocorticoid and progesterone recepiors
were determined, using dexamethasone and ORG-
2058, respecuively, as reference steroids. Before ac-
cepting the previously characierized progesierone [ 1]
and glucocorticoid receptor [12] systems as models,
the saturability and high affinity of the binding was
confirmed in each case (Figs 3 and 4). In previous
studies, RIU 486 has been shown to display a
binding affinity greater than that of progesterone
in all the mammalian progesierone receptors
investigated [4,7}.  Variations in  the reported
affinities [4, 7, 8] may be ecxplained by species
differences in  the characteristics of steroid

receptors (151 The lower binding affinity of pro-
gesterone to the human progesicrong recepior, as
compared to RU 486 (43%, Table 1}, is in accord
with the value of 67%, whichk was reported previously
by Gravanis e al{8}

The hydrophobic molecular structure of RU 486
reveals features suggesting high affinity binding to
progesterone  receptor [I8]. The antiprogestagenic
properties of RU 486 are thought to be due to the
dimethylaminopheny! side chain at carbon 1t 6]
DCrernethyiation of this side chain decreases its hydro-
phobicity, and also decreases the binding affinity of
raono- and didernethylated metabohites to 21 and
2%, respectively (Table 1}. Hydroxylation of the side
chain at carbon 17 decreases the binding affinity of
the compound from 100% (RU 486} to 15% [RU
42698) (Table 1).

Based on the relative receptor binding affinities of
the metabohtes {Table 1) and their plasma concen-
trations {Fig. 2). 1t is possible to estimate the con-
tribution  of the metabolite poel in the anu-
progestational action of RU 486, The theoretical
contribution of the prevailing metabolite pool to the
antiprogestational activity of R1J 486 afier ingestion
of 100 mg of RU 486 amounts to about 22% at th
but as high as 33% at 24h.

Comparatively little is known about the relative
affinity of RU 486 for human glucocorticoid recep-
tors. However, in comparison with published clinical
and experimental studies {2, 4, 7}, the high affinities of
RU 486 and of its metabolites to the human glu-
cocorticoid receptor (Table 2) are not surprising.
However, it must be kept in mind that competition
studies performed at §—+4°C in cell-free conditions
do not necessarily correctly reflect the situation at
+37°C and in the whole organism{i9]. The the-
oretical contribution of the metabolites of RU 486 0
the antighucocorticotdal action of RU 486 was caleu-
fated. This was based on the relative receptor binding
affinities (Table 2) and plasma concentrations (Fig. 2}
of the metabolites. These results suggests that 1 and
24 h after the intake of 100 mg of RU 486, the three
metabolites would represent 47 and 61%, re-
spectively, of the total antiglucocorticoid activity of
RU 486

Despite the high affinity binding of RU 486 and its
metabolites to the human glucocorticold receptor in
vitre, previous clinical experience suggests that large
single doses of RU 486 (2400 mg) are needed to
promote  antiglucocorticond  effects in wvive [2, 201
Chronic treatment with 23-200 mg/day of RU 486,
doses sufficient to produce uterine bleeding in 80%
or more cases, did not resglt in any apparent anti-
ghucocorticoidal effects I, 3]. This may be partly ex-
piained by the fact that the concentrations of plasma
cortisol are at least one order of magnitude higher
than that of plasma progesterone, cven during the
luteal phase of the menstrual cycle. The commonly
used chnical parameters of antiglucocorticoid activ-
iy, Le. plasma ACTH and cortisol concenteations,
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necessitate transport of the antiglhicocorticoid mole-
cule to the hypothalamus or the pituitary in order to
affect ACTH secretion. Thus, the fact that up to
40 mg of RU 486 was needed 1o egual the sup-
pressive effects of 1 mg of dexamsthasone on ACTH
and cortisol #n vive (2], might be explained by the
higher bioavailability of DXM (32% non-protein
bound in  plasma, eef. 21} or  higher
hypothalamic/pituttary uptake of BMX compared to
RU 486. In view of the fact that plasma concen-
trations of R 486 are not elevated by increasing the
oral dose of RUJ 486 from 160 to BG0 mg, all associ-
ated with micromolar  concentrations of anti-
glucocorticord steroids (Fig. 2, ref 10}, it still remains
an enigma why systemic antiglucocorticoidal effects
are virtually never seen at RUJ 486 doses below
400 mg.

in conclusion, the remnarkable binding affiinities of
the metabolites of RU 486 to human progesterone
and glucocorticoid receptors suggest an important
role of these metabolites, along with the parent
compound, as regards the antisteroidal action of RU
486. This also justifies further metabolic studies after
administration of varying oral or parenteral doses of
RU 486.
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EXHIBIT E

Pharmacokinetic study of RU 486 and its
metabolites after oral administration of
single doses to pregnant and non-pregnant
women

Yong-en Shit, Zhi-hou Ye!, Chang-hai He', Guo-ging Zhang', Han-
giv X', P.F.A. Van Look? and K. Fotherby?

! Shanghai Institute of Planned Parenthood Research, Shanghai, People’s
Republic of China
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in Human Reproduction, World Health Organization, Geneva,
Switzerland

3 Royal Postgraduate Medical School, Ducane Road, London, UK.

RIT 486 and three of its metabolites (RU 42633 - monodemethyl,

RU 42848 - didemethyl, and RU 42698 - hydroxymetabolite) were deter-
mined by HPLC in plasma from nine non-pregnant and 36 pregnant
wormen. Each non-pregnant subject took an oral dose of RU 486

{25, 100, 400 and 600 mg consecutively) once per menstrual cvele.

Six of the nine women dlso received a dose of 200 mg. The 36
pregnant women were randomized into four groups which were given
a single dose of 25, 100, 400 or 600 mg RIJ 486. Blood samples

were taken up to 120 h after dosing. Peak concentrations of RU 486
occurred on most occasions within 2 h. Plasma concentrations

at 1 h and at 24 h increased in proportion to log dose. There was a
wide varighbility {up to ten-fold} in the pharmacokinetic parame-

ters within each dose group. Plasma concentra- tions of RU 42633
were sirailar to those of RU 486 but concentrations of RU 42848

and RIT 42698 were much lower. As with RU 486, the plasma concen-
trations of the metabolites were maintained at high levels for
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up to 48-72 h after dosing. The findings were consistent with a rapid
metabolism of RU 486 to RU 42633; removal of the second methyl group
leading to RU 42698 gccurred much more sfowly and to a much less
extent than removal of the first. There appeared to be no signifi-

cant differences between the non-pregnont and pregnant women in
either the plasma concentrations or pharmacokinetic parameters

of RU 486 and its metabolites.

Keywords: Mifepristone {RU 486}, RU 486 metabolites, human pharmaco-
kinetics

Introduction

RUJ 486 [mifepristone; 178-hydroxy-11p-{4-dimethylaminophenyl-17a-
{1-propynyll-estra-4,9-dien-3-onel is a potent antiprogestational steroid (1)
which has been shown to be effective in terminating early pregnancy,
especially in combination with a prostaglandin {2-5). Three metabolites
of RUJ 486 have been identified {Fig. 1). The compound undergoes demeth-
ylation to give the mono- (RU 42633} and di- {RU 42848} demethylated
derivatives as well as hydroxylation of the propynyl group (RU 42698,
RU 486 and its metabolites can be readily assayed in blood by HPLC {6},

AU 488 RU 42688

4.0
Bl

K
H;,-,":/ Ry
-
~
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RU 42833 R 42348

Ficure 1. RU 488 and its thres metabolites assayad in the present shudy,
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Mifepristone (RU 486) pharmacokinetics: Shi et al.

and information is available regarding the blood concentrations of the
three metabolites in non-pregnant women {7-9]. The resules of these stud-
ies suggest that the pharmacokinetics of RU 486 vary depending on the
dose given, probably because the compound binds to a high affinity-lim-
ited capacity binding protein in serum (8). The absence of a proportional
increase in the plasma concentrations of RU 486 following ingestion of
larger doses may explain the lack of a dose-response relationship when
the drug is used alone for the termination of early pregnancy (10}

In order to further examine the pharmacokinetics of RU 486, the blood
levels of the parent compound and its three main metabolites were mea-
sured by HPLC after administration of various doses to the same group
of non-pregnant women, and the derived pharmacokinetic parameters
compared to those found in pregnant women taking similar doses of the
antiprogestin.

Subjects and Methods

Permission for the study had been granted by the Ethics Committees of
the Shanghai Institute for Planned Parenthood Research and of the World
Health Organization, and informed consent was obtained from the volun-
teers after the purpose of the study and the procedures invelved had been
explained.

Nine non-pregnant and 36 pregnant women were recruited. All subjects
were healthy with no history of liver, renal, cardiovascular or endocrine
disease and none had taken any steroid-containing drugs for at least three
months. The non-pregnant subjects had had normal menstrual cycles {25~
35 days! for at least three months prior to admission to the study. The
pregnant subjects also had had regular menstrual cycles {25-35 days) for
at least three months prior to conception and, at the time of study, had
been amenorrhoeic for up to 49 days with an ultrasonographically con-
firmed, normal intrauterine pregnancy.

Each non-pregnant subject received a dose of RU 486 once per menstrual
cycle, three days before the expected time of menses. The doses, adminis-
tered consecutively, were 25, 100, 400 and 600 mg. In six of the nine
women, a dose of 200 mg was also given. The pregnant subjects were
randomized into four groups which were given a single dose of 25, 100,
400 or 600 mg RU 486. The pregnancies were terminated by vacuum
aspiration after collection of the last bleod sample.

In both pregnant and non-pregnant women, blood samples were taken
from an antecubital vein immediately before and 20 min, 40 min, 1, 2,
4, 8, 12, 48, 72, 96 and 120 h after administration of RU 486, Heparin
was used as anticoagulant and the plasma obtained after centrifugation
was stored at -20°C until analysed.

RU 486 and its three metabolites were determined in the plasima sam-
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ples by HPLC as described previously (6] with minor modifications. An
QDS reversed phase column {200mm x 3.5mm 1D} was used with a mobile
phase of methanol: methyleyanide: water {42: 28: 30 by vol} at a flow
rate of  mi/min. Recoveries of RU 486 and its three metabolites RU 42633,
RU 42698 and RU 42848 were 92%, 93%, 94% and 64%, respectively, the
sensitivity of detection for the four steroids in plasma was 10 ng/ml, and
the intra- and interassay coefficients of variation were < 10%. Adequate
separation of the four steroids was achieved as illustrated in Fig. 2.

Plasma RU 486 concentration-time curves were analysed by the itera-
tive method. With doses of 200 mg or less, the curves were in agreement
with a two-compartment open model, whereas with higher doses, zero-
order kinetics applied for a period of about 48 h after completion of the
absorption and distribution phases. Accordingly, the values were com-
puted according to a non-compartment model {11,12). Clearance {Cl} was
calculated from dose/AUC {area under the plasma concentration-time
curves obtained by the trapezoid rule] Volume of distribution (Vd} was
calculated from Cl/kel.

Statistical analysis was done by t-test and differences were considered
significant if P < 0.05. Because of the size of the dose groups (nine women),

S O <
. 1647 rar

517

817

Fiaure 2. HPLC of RU 486 and its metlabolites {a: R} 42848; b RU 42698; ¢ RU 42633; d: RU 486); A
biank plasma; B: blank plasma with standards added; C: plasma obtained eight hours after a single dose of
100 mg RU 486
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the study could be expected to demonstrate differences between groups
of about I SD (95% level two-tailed test; 90% power]. Based on our
previous work (6}, this discriminatory power would be sufficient to
demon- strate differences in pharmacekinetic parameters of biclogical
relevance.

Results
Characteristics of subjecis

There were no significant ditterences in physical characteristics between
the groups studied {Table 11.

Plasma levels of RU 486 and its metabolites

Mean plasma concentrations of RU 486 and its three metabolites at vari-
ous times after oral administration of single doses of RU 486 to the non-
pregnant women are shown in Fig. 3A. Absorption of RU 488 was rapid,
as illustrated by the presence of detectable amounts of the steroid in all
20 min samples of all subjects except one who received a 25 mg dose.
The rapidity of absorption was also shown by the finding that peak plasma
concentrations were achieved at 1 horless for 21 of the 42 administrations
of RU 486, between | and 2 h for 15 administrations and after 2 h in only
six. There was a very marked between-subject variation in the plasma
concentrations after the same dose of RU 486, and examples of the size
of this variation are given for some sample times in Table 2. Detectable
levels of RU 486 were found in the 96 h samples of all women receiving
200 mg or more, in seven of the nine samples after 100 mg, but in none
of the samples after the 25 myg dose.

The ratic of the Th:24h concentrations for the five doses of RU 486
decreased with increase in dose {25 myg, 5.8; 100 mg, 3.5; 200 mg, 2.9;
400 mg, 2.6; 600 mg, 2.4) suggesting that the rate of metabolism decreased
with increase in dose. This is also suggested by the data in Fig. 3A where

Tasie 1. Physical characteristics of subjecis {X = SE)

Non-
pragnant Pregnant
Dose {mg) 25500 25 100 400 600
Age (yrs} 289 = 51 281 = 38 26.1 = 55 287 = 4.8 30.2 = 48
Height {cm} 158.6 + 4.7 1617 £ 1.8 i6z2.4 = 3.8 1614 = 38 1610 = 2.7
Weight {kg) 554 + 7.0 548 = 4.4 823 = 4.2 817 = 5.3 535 = 44
Body mass index 217 = 2.1 207 = 1.7 188 « 1.7 188 = 1.8 208 = 1.8
Contraception 199348, Aug. 137
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FiGure 3A-D: Mean {SEM) concentrations of RU 488 {A) and its melaboliles (RU 42833 8, RU 42848: C; RU
428898 3 atter oral administration of varicus doses of RU 486 1o non-pragnant women.
foe—o: 25 Mg &4 100 mg; O~~00 200 mg; «—e: 400 mg; V---V: 660 mg)

for the higher doses, in contrast with the lower doses, the steady decrease
in plasma levels continues up to 96 - 120 h. Although increasing the dose
of RU 486 led to an increase in its mean plasma concentrations, this
increase appeared unrelated to dose. Thus, the ratios of plasma concentra-
tions at 1 h for the 25, 100, 200, 400 and 600 mg doses were 1; 1.9: 2.1:
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Tasie 2. Between-subject variation in plasma RBU 488 concenirations. Values are minimum and maximum

concentrations (ng/ml) at four selected times after administration of the various doses of RU 4856 {0 non-pregniant
WOMan

Dase {mg) 25 100 200 4D0 G600
Tine 20 min 0301 15787 113859 73-1098 371469
th 501296 1232080 7701840 417-2843 12802966
8h 116319 368716 3181077 5031248 5481328
48 1 31103 85-291 g7-520 241-788 4521083
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2.6: 3.2 compared to dose ratios of 1. 4: 8: 16: 24, However, there were
significant correlations between log dose and 1 h plasma concentrations
(R =0.98], and between dose and the ratio of plasma concentrations at 1
h {R=0.95). Similarly, there were significant correlarions between log
dose and 24 h plasma concentrations {R =0.98}, and between dose and the
ratio of the plasma concentrations at 24 h (R=0.97}.

Fig. 3B shows the plasma concentrations of the monodemethylated
metabolite. RU 42633 reached peak levels that were similar to those of
RUJ 486, but the peak was attained more slowly. Thus, in contrast with
RU 486, peak concentrations of RU 42633 were reached in less than 2 h
for only two of the 42 administrations of RU 486, from 2 to 4 h for 19
administrations, and after 4 h for 21. From 4 h after dosing, mean plasma
concentrations of RU 42633 were greater than those of RU 486, Detectable
levels of RU 42633 were present in the 96 h samples after administration
of 100 mg or more of RU 486 and in three of the nine samples after the
25 mg dose.

Peak concentrations of RU 42848 {Fig. 3C} and RU 42698 {Fig. 3D} were
only about 25% of those of RU 486 and RUJ 42633 and occurred much
later. Thus, for 42 administrations of RU 486, peak concentrations of RU
43848 occurred in less than 12 h on 18 occasions, between 12 and 24 h
in 20, and between 24 and 48 h in four, In spite of the lower peak concentra-
tions of RU 42848, detectable levels were found at 96 h in all samples
except one, when the dose of RU 486 was 100 mg or more. The times to
reach peak concentrations of RU 42698 were similar to those for RU
42633, occurring on six occasions in less than 2 h, between 2 and 4 b for
18 admimistrations, and after 4 h for 18. Plasma concentrations of RU
42698 declined more guickly than those of RUJ 42848, detectable levels
were present at 96 h in all samples except one after 200 mg or more of
RU 486, in only one of the samples after 100 mg, and in none of the
samples after 25 mg.

Plasma concentrations of RU 486 after a single oral dose of the com-
pound to pregnant women are shown in Fig. 4A and were not significantly
different from the corresponding values in the non-pregnant subjects.
Plasma concentrations of the metabolites are not presented in detail since
they too did not differ significantly between the pregnant and non-preg-
nant women. The values for the subjects receiving the 800 mg dose of
RU 486 are compared in Fig. 4B,

Pharmacokinetic parameters

The calculated parameters for various doses of RU 486 in pregnant and non-
pregnant women are summarized in Table 3. For women in any particular
dose group, there was awide variability {up to ten-fold)in most of the param-
eters. For Cmax, some of the women in the 25-mg dose group had values
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Fiours 4. A, Plasma concentrations of RU 486 after single oral doses of RU 488 to pragnant women,
8. Plasma concentrations of RU 486 and its meiabolites after oral adminisiration of 600 myg RU 488 to pragnant
wWinen,
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Tagte 3. Calculated pharmacokinetic parameters for various doses of RU 486 in pregnant and non-pregnant women, Yalues are means with 80 in

pareniheses
Non-pregnant Pregnant
Dose {mg) 25 100 200 400 600 25 100 450 800
Cmax 820 1660 1570 2086 2280 750 1320 1730 1510
{ng/mi} {3503 (504} {405} {570} {600} {184} {400} {380} (376)
Tmax(h) 1.7 1.7 1.6 1.4 1.6 1.8 21 15 1.5
(G.7) {11 €N {0.5) {1.2) (1.9 1.3 (1.2 (1.4}
Tel(n) 18.9 25.0 37.8 33.8 50.2 i2.é 260 314 50.9
{1i.7} (7.3 {18.5} {13.5) 1.0 {7.5) {16.9) (12.8} {28.4}
Clit/hy 34 4.3 £.4 6.8 8.8 4.6 7.0 35 9.7
{1.1} {+.2) {3.5} (2.9 1.8} (2.9 (4.1} {3.6) {3.7)
V(1) 76 160 297 342 448 83 20 330 G20
{50) {87} {123} {73} {134} {22) {92) {108} {220)
AUC 2.1 35.3 39.9 687.9 858 7.3 18.4 47.2 74.0
(gt {3.5) (5.8) (17.2} {22.2) {38.4) (3.3 8.3 {14.3) {35.1)
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Mifepristone (RU 486} pharmacokinetics: Shi et al.

almost as high as some of those who received 600 mg. Although Tmax
showed wide intersubject variation within each dose group, the mean val-
ues for the groups were not statistically significantly different. Values for
some parameters, e.g. Cmax and AUC, were consistently higher in the non-
pregnant than in the pregnant women for similar doses, whereas thereverse
was the case for the clearance {Cl} values. The differences, however, were
not statistically significant. Values for Tel and Vd were not different be-
tween the pregnant and non-pregnant groups. Whilst it would be expected
that values for Cmax and AUC would increase with increase in dose, values
for Tel, Cl and Vd also did, and the differences between the highest and
lowest doses were statistically significant (P < 0.05).

Differences in the mean Umax values between the lowest and highest
doses of RUJ 486 were two- to three-fold, bur for AUC the difference was
about ten-told. This discrepancy arose because Tel increased three- to
four-fold with dose, a change resulting from changes in Vd and Cl which
determine Tel. Both Vd and Cl increased with dose, the increase in Vd
{six- to nine-fold) being proportionately greater than that of Cl {approxi-
mately two-fold). The increase in Vd with dose suggests that RU 486
binds only weakly to plasma protein and that this binding is of lmited
capacity. Clearance also appeared to reach a limiting value at doses above
200 mg and this was probably the major factor in determining the elevated
plasma levels of RU 486 over a long duration. With doses of RU 484
greater than 100 mg, plasma levels remained high for up to 48 h and did
not become undetectable for 96 to 120 h.

Calculated parameters for the mono-demethylated [RU 45233), di-de-
methylated {RU 42848] and hydroxvlated {RU 4269R] metabolites are
shown in Tables 4, 5 and 6, respectively.

Values of Cmax for RU 42633 were similar to those of RU 486 {Table
4}, although the peak occurred later {mean Tmax sbout 1.6 h for RU 486
and 4.5 to 5 h for RU 42633) and, consequently, the serum levels remained
higher for a longer duration. The findings are consistent with RU 43633
being a rapidly formed metabolite of RU 486. RU 486 was also rapidly
transformed to RU 42698 {mean Tmax about 4 h}{Table 6} but its plateau
concentrations were only about 20% of those of RUJ 486 suggesting that
RYJ 42698 is only 4 minor metabolite of RU 486. Its lower serum concen-
tration was not due to it being more rapidly metabolised since its Tel
was not significantly ditferent from that of RU 486. RU 42848 (Table 5}
showed a different pattern from the other metabolites and reached Cmax,
which was only about 5% - 20% that of RU 486 and RU 42633, much
more slowly {mean Tmax about 14 h). This suggests that the removal of
the second methyl group is a much slower process than removal of the
first. This slow removal of the second methyl group accounts for the
much lower plasma concentrations of RU 42848, since the Tel for this
metabolite was not significantly different from that of RU 42633,
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Tapie 4. Calculated pharmacokinetic parameters for the mono-demethyl melabolite R 42633 after administration of various doses of RU 486 to

pregnant and non-pregnant women, Values are means with 8D in parentheses

Non-pregnant Pragnant

Doss (mg) 23 100 200 400 80O 25 100 400 GO0
Cmax 487 1433 1386 2136 2031 478 1007 1749 1682
{ng/mi} {252) {638) {469 {829} {781} {139 {323) {773} {507)
Trnax(h) a8 4.1 4.4 8.2 52 8.9 5.2 4.9 4.8

{1.8) {1.8} {1.1} 4.1} (0.7} (7.1} {2.0) 1.4} {(2.0)
Tel{iy 35.4 25.4 49.0 58.0 51.1 19.8 33.1 40.9 124

{221} 8.2 {22.0) (40.0) (19.9) (7.1} (1.7} {16.7) {145}
Clgihy t7 23 2B 38 45 20 36 57 57

(8) {2 () a7 {2 (10} (18} {29) (33

Vi (X107 7.9 8.8 13 26 30 49 18 30 5

4.3) {3.4} {5 {14} (12} (1.1} {12} (12 {30
AU 17.4 42.5 79.2 1321 160.4 14.8 34.1 86.8 1728
{pg/ih {7.9) {18.0} {28.2) (85.8) (84.6} (5.3} {14.8} (35.3) (160.6)
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TaBLg 5. Caloulated pharmacokinetic parameters for the di-demethyl metabolite R 42848 after administration of various doses of RU 486 to pregnant
ang non-pregnant wornsn, Values are means with 5D in parentheses

Bny ‘QyIess wondsopauo)

Non-pragnant Pregnant .

Dose {m) 25 100 200 400 £00 25 100 400 500
Cmax 45 185 206 18 544 78 125 548 504
{ngimiy (A0) {138} {126 {184} {254) {35) {55) {301} {238}
Tnaxih 28.0 88 4.4 108 128 4.8 14.3 12.5 18.8
(12.2) (1.2} 60) a4 (5.3) (8.0) (12.2} (5.3) (12.6)

Telhy 298 24.2 782 58.8 68.2 19.0 80.0 38.7 42.3
(B6.2) (108) 182.0) (58.7) (33.6) (14.5) (80.0) (24.4) (20.7)

CHirng 58 81 179 208 208 181 123 158 143
(38) (56) o7 (72} (116] (44) (72) (82) (59}

Vd (Ix10%) 51 80 130 147 161 21 114 92 16D
{10 f41) (58} 1125} {84} )] {58) {75) (25}

AUC 28 7.9 17.8 227 446.2 3.1% 115 333 38.7
gk (3.6) (13.8) (14.0) (11.7) (42.8) (1.7) (9.4) (17.3) (16.7)

1

sopppunyosvwIvygd (9Ry (1) auoisudaiiy
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Temie 8. Calculated pharmacokinetic parameters for the hydroxylated metabolite (RU 42688) after administration of various doses of BU 486 to
pragnant and non-pregnant women. Values are means with SD in parentheses

Non-pregnant Pregnant
Dose (mg} 25 100 200 400 800 25 100 400 800
Crnax 164 292 330 a7s 417 167 250 385 348
{ng/mi) {53 {101} {77} {873 {62 {78} {60} {986} {54}
Tmaxih) g 4.1 37 4.8 8.6 3.9 3.6 7.1 4.3
{1.3) {1.7) (1.3} (2.0} {12.4) {1.8) (1.8} 6.6} {1.6)
Tel{h) 18.7 245 40.5 54.7 29.1 8.9 301 48.8 56.2
(9.2} {8.2) {9.2) (35.3) (87.9) (1.1} {18.3) (34.8) (138.8)
oiithy 82 142 173 212 160 1035 208 205 240
{31} {46} {74} {(83) {173 {49} {150} {50} {181}
Vd (ix10%) 17 46 a6 167 243 14 85 131 289
(B} {18} {31} {124) {252} 8 {28} {75} {118}
AUC 3.5 8.0 13.2 208 274 29 7.2 205 24.0
{pwgfifn} {1.3} {2.9) (4.4} 6.3 {22.6) (1.1} {3.8) {4.3} {20.0)
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Mifepristone (RU 486} pharmacokinetics: 5hi et al.
Discussion

The pharmacokinetics of various single doses have been previously [8)
studied in groups of different non-pregnant women whereas in our study
the doses were administered consecutively to the same women. As found
in most previous investigations [cf 6}, absorption of RU 486 was rapid,
with peak concentrations in most women occurring between 1 and 2 b,
irrespective of dose. The serum concentrations we found also agree with
those reported previously.

In a study (8] of four different doses of RU 486 {100, 400, 600 and 800
mg}, there were no significant differences in plasma concentrations within
the first 48 h. In our study, although there was an overlap in the concentra-
tions with doses of 100 mg and above, the curves for the mean values for
each dose were differentiated. This also applied to the plasma concentra-
tions of the metabolites with the exception of the di-demethylated com-
pound. Lihteenmaiki et al. {8} found that with doses above 100 mg, plasma
concentrations of RU 486 and the three metabolites showed little decrease
during the first 48 h after dosing. Our findings were similar with the
exception of the 25 mg dose where a definite decrease had occurred by
48 h and levels became undetectable by 96 h. By 120 h, levels after the
three higher doses {200, 400 and 600 mg) were still readily measurable.
Similar findings applied to the plasma concentrations of the metabolites.

Tel in our investigation increased with increase in dose but this may
be an artifact due to the difficulties of measuring this parameter accurately
at the higher dose levels. Our value for Tel {about 20 h} in non-pregnant
women after the 25-mg dose agrees with the mean value of about 25 h
reported in previous studies {ef 6} using low doses of RU 486. If this is
the approximate true rate of elimination of RU 486, plasma concentrations
after administration of higher doses should decline more rapidly than
they do. In blood, RU 486 binds to an «-acid glycoprotein {7]; this binding
is weak - values of Vd are not so low as to suggest tight binding - and it
is of limited capacity. Consequently, this weak binding is unlikely o
account for the long duration of the elevated plasma levels of RU 486.
The binding also appears to be saturated at relatively low concentrations
of RUJ 486.

As postulated previously (6] on the basis of the Vd, the low clearance
and the much higher transfer constant from the inner to the peripheral
compartment than from the peripheral to inner compartment, the pharma-
cokinetic parameters suggest retention of RU 486 in some tissues from
which the drug is only slowly released. This is also supported by our data
on the three major metabolites of RU 486; like the parent compound,
these metabolites also maintain high serum concentrations over extended
periods but they show much lower binding to the glycoprotein. This
suggests that the binding of RU 486 to this protein does not play an
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important rele in the low clearance of the antiprogestin. RU 486, and to
an even greater extent the demethvlated metabolites, are taken up in vivo
by abdominal adipose vissue {13}, the concentration of RU 486 in adipose
rissue being higher than that in serum, although for the metabolites the
reverse s the case. Considering that in the average subject depot adipose
tissue may account for about 18% of total body weight, the amount of
RU 486 localising in this tissue may be considerable. After a dose of 200
mg R1J 486, the mean value for its concentration in abdominal adipose
tissue was 447 ng/g {13}; in a 65-kg woman, this would equate to about
5.2 mg. However, this may be a minimal value since RU 486 may not
localise to the same extent in the various fat depots in the body. For
example, in animal experiments with ethynyl estradiol, the proportion
of the dose detected in various fat depots varied widely, with that in
mesenteric fat being about five times that in abdominal fat {14,

There were no significant differences in the plasma concentrations or
pharmacokinetic parameters of RU 485 and its metabolites between the
non-pregnant and pregnant women.

The finding that increasing the dose of RU 486 from 200 to 600 mg
produces little increase in its plasma concentrations for up to 72 h might
suggest that, chinically, the lower dose should be as effective as the higher
one. Also, little if anything, would probably be gained by giving muluple
doses of RU 486 instead of a single dose. Recently reported data on the
efficacy of different multiple and single doses of RU 484, used in combina-
tion with the prostaglandin analogue gemeprost for termination of early
pregnancy, support these conclusions (15,16},
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PHARMACOKINETICS OF THE
ANTIPROGESTERONE RU 485 IN WOMEN
DURING MULTIPLE DOSE ADMINISTRATION

OsKARE HEIKINBEMO?
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Helsinki, Finland

{Received 31 Qorober 1987, received for publication 4 July 1988)

Semmary—Serum levels of RU 486 were measured by high performance liguid chromatography
{HPLC) following oral intake of 12.3, 25, 50 and 180 mg twice daily (b.id.) for 4 days, 30 mg b.id
for 7 days, as well as 2 single dose of 200 mg of RU 486, The pharmacokinetics of RYJ 486 were
not bnear: when the daily dose of RU 488 was 100 mg or more, the serum levels were similar, The
pharmacekinetic behaviour of RU 486 during the treatment period was similar between the study
subjects, whereas the shimination phase pharmacokinetics showed wide individual variation. Also
the mean elimination phase halfifes (4,) of RU 486 varied from 25.5 to 47.8h in the groups of
different regimen, yet the variation between different groups was not statistically significant. The
areas under the concentration curves {AUC) were calounlated. In the muliiple dose study (mds) the
AUGC . 3¢ s decreased when the adminisiered dose of RU 486 was increased. The AUC, 5, seen
after administration of [G0mg bid »x4d. (mean + SEM = 043 + 004 pmolfl « himg) was
significantly (P < 005} lower than the AUC, 5,5 obiained with administration of 12.5mg
b.id x 4d. (1.49 +0.37 gmol/l x h/mg), 25 mg b.i.d. x 4d. (1.09 + 0.15 umol/l x h/mg), and S0mg
bid x 74 (.72 1011 pmolfl x bimg). The AUC, ., obtained by administration of & single dose
of 200 mg of BRL) 486 {sds) was 0.67 £ 0.21 pmol/l x h/mg. It is concluded that if multiple dose
administration of RU 486 is preferred, daily administration of refatively small doses of RU 486 over
several days scem to be advantageous.

administration of the compound, serum levels of RU
486 following various regimens were examined.

INTRODUCTION

In attempts to terminaie carly human pregnancy,
various regimens of the antiprogesterone RU 486
have been used. In the studies published so far, the
overall success rate with treatment periods of 2-7
days, and daily doses of RU 486 ranging from 50 to
400 mg, has varied from 60 to 83% {1-6]. However,
no clear dose-response correlation with clinical per-
formance has been found [1-4]. Preliminary reports

suggest that in very ecarly pregnancy a large single

EXPERIMENTAL

RU 486 (178-hydroxy-11§-(§-dimethylamine.
phenyl-17s~{propynyi}-esira-4 9-dien-3-one} tablets
{5, 10 and 30 mg), 6,7 °HIRU 488 and the corre-
sponding antibody were kindly donated by Roussel-
Uclal' Research Center (Romainville, France).
Healthy normslly menstruating female volunteers,

dose of RU 486 {i.c. 600 mg) is clinically as effective
as muliple dose administration of the compound {7},

Our earlier work on the initial pharmacokinetics of
R} 486 following single oral doses ranging from 100
to 800 mg revealed that serum levels of RY 486 were
generally not significantly different; partly because of
saturation of the seram binding capacity for R1J 486,
and effective metabolism of the compound {8}, Serum
levels of demethylated and hydroxylated metabolites
of RU 486 increased along with the increased dose
following single oral administration of RU 488 to
female volunteers [8), Hence, to study the pharma-
cokinetics of RU 486 in women during multiple dose

* Address for correspondence: Steroid Research Laboratory,
Department of Medical Chemistry, Univensity of
Helsinki, Siltavuorenpenger 10 A, SFO({70 Helsinki,
Finland.

Presented in part at the Firsr Buropean Congress of Endo-
crinclogy, Copenhagen, Denmark, 1987,

23

aged 22-40 yr and weighing 46-70 kg, participated in
the study.

Multiple dose siudy (mds)

CGroups ingesting 12.5, 25, 50 and 100 mg of RU
486 twice daily {b.i.d.) for 4days, and 50 mg b.id. for
7 days, each consisted of six volunteers. Thus the
total doses of RU 486 were 100, 200, 400, 800 and
700 mg, respectively. Volunieers were advised to in-
gest RU 486 at 9.00-10.00 and at 21.00-22.00h,
beginning on day 12 of the futeal phase (day 0) of the
cycle during an hCG-induced pseudopregnancy [for
details, see ref. 9], Blood samples were collested daily
at 9.00 h prior to ingestion of RU 488. In the groups
ingesting RU 486 for 4 days or 7 days, serum samples
were collected daily up to day § or day 7, respectively.
Figure 1 depicts the protocol of RU 486 adminis-
tration and sample collection. Some samples were
also collected at 9.00 b during the 12 days following
the end of RU 486 administration.
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Fig. 1. The protocol of RU 486 administration and col-
lection of serpm samples in the multiple dose study.

Single dose study (3ds)

The group ingesting a single dose of 200 mg of RU
486 in the mud-luteal phase of the cycie (6-8 days
after the LH-surge} consisted of 4 female volunteers.
Blood samples were collected at —1/2, 0, 1, 2. 4, 6
and 10 b, thereafter daily up to 7 days and on days
10 and 14.

Serum levels of RU 488 were messured using
Chromosorb®-column  chromatography prier to
guantitation by high performance liquid chro-
matography (HPLC) [10] In these HPLC-studies the
intra~- znd interassay coefficients of variation were 6.9
and 11.3%, respectively.

In mds the concentrations of R1 486 measured on
days 14 and 1-7 following 4 and 7-day treatments,
respectively, are reforred to as C,. The normalized
arcas  under the serwm  concemtration  curves
(AL, ) were calculated over one dosage interval
by trapezoidal rule using the C, 15 measured on days
3 and 4, and thereafter divided by the corresponding
dose. In sds the AUC, ., was calculated by the
trapezoidal rule, and thercafter divided by the dose.

In mds the half-lifes {1, ) were calculated from the
concentrations of RU 486 measured following termi-
nation of RU 486 administration, and in sds from the
concentrations of RU 486 measured after 24 h.

One-way analysis of variance (ANOVA) was used
o assess the difference in AUC and ¢, between the
groups of different regimen. The AUC:s obtained by
various regimens were thereafter compared using the
Welch two-tailed r-test. In mds the effect of time and
regimen of RU 486 on C, s measured on days 1-4
were evaluated using two-way ANOVA. The AN-
OVA:s were performed with the StatWorks—
statistical software (Cricket Software, Inc., Philadel
phia, PA, UJ.S.A

RESULTS

Figure 2 shows the serum concentrations of RU
486 {mean + SEM) following oral administration of
i2.5, 25, 50 and 100 mg of RU 486 b.id. for 4 days.
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Fig. 2. Serum levels of RU 486 (mean + SEM; following
ingestion of 12.5, 25, 50 and 100 mg of RU 486 bid. for 4
days.

in ali groups the highest mean O, s were measured
on day 3, and they were 1.7, 2.6, 3.6 and 3.8 umol/}
in the groups receiving £2.5, 25, 50 and 100 mgof RU
486 b.ed., respectively. For the fiest 2 days of the RU
486 treatment, the Cpo s were at the same level in the
groups ingesting 25, 30 or 100 mg of RU 486 bid.
Throughout the study, the €, of RU 486 seen after
the dose of 12.5 rug bad. were approximately half of
those seen after the higher doses of 3% and 100 mg
bid. {Table f).

The individual {(open symbels) and the
mean + SEM (solid circles) serum concentrations of
RU 486 following 7-day administration of 30 mg of
RU 486 b.id. are depicted mm Fig, 3. Serum levels
were sinilar 1o those seen after the 4-day treatrment.
The highest mean C,, of RU 486 (3.3 umol/i} was
measured on day 3. The mean concentrations were
measured to remain above 2.2 umol/i throughout the
T-day trectiment perind, and thereafier they began {0
dechne. During the treatment period the mdividual
Coun:s 0f RU 486 were similar in all six volunteers,
However, the climination phase pharmacokinetics
showed g wide range of variation. The 1, of RU 486
in these patients was 409+ 62h (mean + SEM)
{Table 2). In volunteer No. 1, RU 486 was detectable
in serum up to 12 days following termination of the
RU 486 administration.

in the samples coliected following administration

Tabie 1. Scrum concentrations (urmol/l) of RU 486 [mean + SEM, (n)] {ollowing ingestion of 12.5 mg
{A). 25 mg (B}, $0mg () and 100 mg (D) bid for 4 days and 3mg b.id. for 7 days (E)

[ D E

Day A B

i

2.

3.

‘L' e 7
5. 16 £ 93 (H
&.

7. a4 4 0.1 (5)

ERE.

+

9.9 (6) &+ 0.3 (6)
& (53 530348
1065

3.8 % 0.4 46)
L0483 (S
26404 ()
234033

d B2
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Table 2. AUC,. ;58 s £ [mean & SEM, ()] follewing inges-

tion of 12.5, 25, S0 and 100 mg bid. for 4 days and 50 mg bui.d for

7 gays. Also AL, ., and £y, following ingestion of a single dose
of 20 myg is included,

AUC Hfin

Regimen {pmadl x himg) {hours}
12 5mg bid x 44 149+ 437 (8) 225+ 3.6 {3}
25.8mg bid. w 4d 1.0% £ 8.15 (6} ARE S XN
50.8mg bid, x 4d 078+ 0.2 {5 318 4.0 (8}
1000 g x &d 043 4 6.04 (6) 47.8 + 7.8 (&8
3008mg bid =% Q72+ 311 (5 409162 (5}
200 mg single dose 067+ 621 {4 9.1+ 8.3 {4}
ANV [ 3167 §.922
a4 5,26 6,24
P P <8025 3.

of 50mg of RU 486 b.id. for 7 days, the concen-
trations of RU 486 were also measured by RIA
following the Chromosorb®-column  chromato-
graphy as deseribed earlier {10} There was a good
correlation between the serum levels of RU 486
measured by HPLC and RIA (Fig. 4). The cor
relation cocfficient was §.92 {n = 80}, but at the serum
concentrations eoxceeding .64 gmolil RIA gave
higher values than HPLC. The equation for the linsar
regression line was HPLC = 0.55 RIA +0.28 umol/l.

Figure 5 depicis the mean concentrations {+SEM)
of RU 486 in four women after single oral intake of
20 mg of RU 486, The peak levels of RU 486
{mean 4+ SEM = 4.9 + 1.2 pmol/l} were measured at
i h after ingestion, After the initial redistribution
period within 6h, a platesy was reached uatil
24 h. The mean { + SEM) concentration of RU 486 at
I, 2 and 3 days were 1.84+04, L1483 and
0.6 + 0.3 pmol/l, respectively. The 1y, of RU 488
in these subjects was 291 +83h {mean+ SEM,
Table 2}

The serem concentrations of RU 486 measured for
the first 7 days in the mds are displayed in Table 1.
In sH groups of different regimen the highest mean
Crin o were measured 3 days aftor beginning of the
R 486 treatment. Two-way ANOVA did not indi
cate statistically significant effect of time on T8
measured on days 14 in the groups of different
regimen (ANOVA = 1660, &f = 31113, £ =0 182}

Table 2 shows the AUC s and ;¢ of RU 486 in
all the groups of different regirnen studied. One-way
ANOVA revealed statistically significant variation in
the AUC:s {# «3.025) calculated for the different
groups. In the mds the AUC, s decreased when
the adminisiered dose of RU 486 was increased, the
synaliest AUC, .., was obtained with the regimen of
100 mg b.id. for 4 days. The AUC, 5 following
ingestion of 12.5 mg {F <0.03), 25.0 mg (P < $.005)
bid x4d, and 50mg bid x 7d (P <305 were
statisticatly significantly different when corapared by
the Welch two-tailed f-test to the AUC, ., follow-
ing ingestion of 108 mg of RU 485 bid. = 44d.

The mean 1,,:s showed & wide range of variation
between the groups of different RU 486 regimen,
however one-way ANGOVA did not indicate statisti-

SB 3tA—C

cally significan: variation between the 1,15 measured
in the different groups.

MSCUSSION

Yarious oral doses of RU 485 have been used in
clinical work. Large doses of 2400 mg of RU 486 are
required for dlinical antiglucocoeriionid effects {11, 12],
whereas the optimal regimen of RU 486 for anti-
progesterone aclion remains obscure {4 Daily
doses of 50 mg or more of RU 486 have been used in
previous clinical studies in order to wrminale carly
fiuman pregnancy {16} With two different regimens
of RU 486, ie. 25 mg and S0mg b.id. for 7 days,
Cdlind and Birgerson reported eqgual success rates of
§1% (41, Using more strict patient selection and three
different regimens of RU 486, namely 38 mg bad. for
4 days, 30mg 3 times daily for 4 days, and 400 mg
daily for 2 days, Couzinet ef al. were able to terminate
early pregnancy egually n 82, 28 and 85% of their
patients, respectively [3]. Success rates of 60 and 72%
reporied by Camcron ef @f. and by Shoupe ¢f al
following ingestion of 150 mg daily for 4 days and
100 mg daily for 7 days, respectively, are in the same
range a8 the other chnical data published so far {5, 6],
Recent reports suggest that administration of RU 488
at daily doses of 25 and SO0mpg might be on ihe
threshold of being effective for induction of wterine
bleeding or for termination of carly pregnancy, re-
spectively [H. Croxatio, pers. commun., 3L

T previcusly published clinical articles, the serurn
fevels of RU 486 have been measured by direct RIA
{3, 14, 15}, which also measures some of the metabo-
fites of RU 486 [i4], The lowsr precision and accu-
racy of RIA at high concentrations of RUJ 48¢ {10}
could explain the higher values obtained by this
method {Fig. 4). Due to its higher accuracy at high
serum kevels of RU 486, the specific HPLC methed
was chosen for the present study.

o mal
10 RUSBE S0mg bigx T

2

25 @49 + SEM

o5

o]

%

3 - 03 i3 el o7

Fig. 3. The individual (open symbols) and mean + SEM

{closed cirelos) serum concentrations of RU 486 following

intake of S0mg bid. for 7 days. the 5, of RU 486
{mean + SEM} in these volunicers was 409 £ 820,
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Fig. 4. Comparison of HPLC and RIA  after

Chromosorb®-column chromatography in sthe assay of RU

486 in servm. Seram samples were collected following oral

intake of 33.0mp b.id. for 7 days. The sguation for the

finear regression line was HPLC = 0.55 RIA + 0.29 gmol/i,
and the correlation coeflicient was 0.92 (n = &)

Previous work on the pharmacokinetics of RUJ 486
has shown that by increasing a single oral dose from
100 to 800 mg, the serum levels of RU 486 cannot be
greatly elevated [B] A similar phenomenon has also
been reported to occur during multiple dose adminis-
tration of the compound {18}, The equal C, 15 of RU
486 during the treatment peniod following intake of
daily doses exceeding 58 mg (Table 1} is at least parily
explained by saturation of alpha 1-acid glvcoprotein,
the specific transport protein of RU 486 {8, 17L

The serum concentrations of the mono-
demethylated, didemethylated and hydroxyiated me-
tabolites of RU 486 increased significantly when the
single oral dose of RU 486 was increased from 100
to 800 mg; thus equalling or exceeding the serum
levels of the parent RU 488 [8]. These metabolites
bear lower affinities of 9-21% (RU 486 = 100%)} to
the human progesterone receptor [18]. Even though
the monodemethylated and hydroxylated metabolites
behave as weak antiprogesterones in rat [19], the
antiprogestagenic nature of the metabolites of RU
486 in humans has not been confirmed. Thus, from

108k
0y
54 200 mg
? mean » SEM
© b
g g
2" \\L
[-4
. .,
~L1
3} - v v y ;
¥ 2 3 4 < 8 d3ys

Fig. 5. Serum concentrations of RU 486 in four female
volunteers {mean + SEM) following oral intake of a single
dose of 200 mg of RU 488,

the pharmacokinetic point of view, the optimal dos-
age could be the one leading to the highest serum and
target tissue levels of RU 486: the strongest com-
petitor for the progesterone receptor and the best
characterized antiprogesterone of these steroids.

In agreement with previous pharmacokinetic data
{18, 18], 4 and 7-day treatment with daily doses of 100
and 200mg of RU 486 resulted in nearly identical
Coia:s of RU 486 during the treatment period
(Figs 2 and 3, Table 1). In the mds the AUC,,»,:s
decreased when the administered dose of RU 486 was
increased {Table 23, The AUC, .,,, scen after admin-
istration of [00 mg b.i.d. for 4 days was significantly
lower than the AUC,.,,,:s obtained with adminis-
tration of 12.5mg bid {P <005, 25mg bid.
(£ < 0.005) for 4 days, and 5¢mg bid. (P <0.08)
for 7 days. This may further suggest that if multiple
dose administration of RU 486 is preferred, daily
administration  of relatively small (ie. around
50-100 mg/day) single doses of RU 486 might be
advantageous. This might also decrease possible side-
effects of RU 486 associated with high oral doses
{6, 15}

The climination phase pharmacokinetics of RU
486 showed a wide range of individual variation
(Fig. 3}, suggesting large individual variation in the
capacity to metabolize and excrete RU 488, The
mean 7;,,:3 of RLJ 486 varied from 255 to 47.8 h in
the groups of different regimens (Table 2), however
the vanation was not statistically significant,

A large single dose of RU 486 (ie. 800 mg) has
been reported to be chnically equally effective as
multiple dose administration in very early pregnancy
{71 The AUC,..., following intake of a single dose of
200 mg of RU 486 was in the same range with the
AUC .y seen mn mds (Table 2} indicating that
single dose administration of RU 486 may be as
efficient as multiple dose admimstration. Also, due to
the Jong 1, of RU 486 [Tabie 2, refs 10, 19}, single
dose administration might lead to sufficiently high
and prolonged serum levels of RU 486 to emsure
saturation of the progesterone receptors. In addition,
in order to avold possible misuse of RU 486 {31, single
dose administration of the compound would be pref-
erable. On the other hand, the clinical potency of the
single dose administration of RU 486 declined from
89%, in pregnancies of less than 5 weeks amenorrhoea
to 58% when the duration of pregnancy exceeded §
weeks {7]. Therefore multiple dose administrations of
RU 486 might be needed in more advanced preg-
nancies.

Previousty, with daily doses of 50 mg or above, the
abortifacient properties of RU 486 have tken re-
ported to lack dose-dependency {1-8]. Following
multiple daily admintstration of 100 mg or more of
RU 486, the C ;1 s were similar during the treatment
period {Table 1), This phenomenon is partly due to
saturation of the specific serum transport capacity for
RU 486, and effective metabobsm of the compound
{8]. Therefore, due 10 saturation of the serum binding
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capacity for RU 486 [Fig. 2, refl 8}, the quantitation
of RU 486 in serum following intake of doses exceed-
ing 50mg may not be very informstive. It is con-
cluded that from the pharmacokingtic point of view,
adminisiration of RU 486 as relatively small daily
dose sdministersd over several days seem fo be
advantageous.
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Abstract

The pharmacokinetics of mifepristone is characterized by rapid absorption, a long half-life of 25-30 h,
concenirations following ingestion of doses of = 100 myg of the drug. The serum transport protein—a -acid glycoprotein (AAG)—regulates
the serum kinetics of mifepris man. Binding to AAG limits the tissue availability of mifepristone, explaining its low volume of
epristone following ingestion

and high micromolar serum

distribution and low metabolic clearance rate o 0.55 L/kg per day. Iu addition, the similar serum levels of mi
of single doses exceeding 100 mg can be explained by saturation of the binding capacity of seram AAG. Mifepristone 1s extensively

wetabolized by demethylation and hydroxylation, the itial metabolic steps being catalyzed by the cytochrome P-450 enzyme CYP3IA4.
The threc most proximal metabolites, namely, monodemethylated, didemethylated and hydroxylated metabolites of miteprisione, all retain
sousiderable affinity toward human progesterone and ghicocorticoid receptors. Also, the serum levels of these three metabolites are in xanges
similar to those of the parent mifepristone. Thus, the combined pool of mifepristone—oplus its metabolites—seems o be responsible for the
biological actions of wmifepristone. Recent clinical studies on pregnancy termination and emergency contraception have focused on
optimization of the dose of mifepristone. In these studies it has become apparent that the doses efficient for pregnancy termination differ

from those needed in emergency contraseption—mifepristone is effective in emergency contraception at a dose of 10 mg, which results in
linear pharmacokinetics. However, the =200 mg doses of mifepristone needed for optimal abortifacient etfects of mifepristone result o

sataration of serum AAG and thus nonlinear pharmacokinetics. In view of the pharmacokinetic data, it may be speculated that dosing of
mifepristone for pregnaucy termination and for emergency confraception could be reduced to approximately 100 mg and 2-5 wg,
respectively. {t remains to be seen whether the newly synthesized, more selective antiprogestins will prove more efficacious in the clinical
arena. & 2003 Elsevier Science Inc. All rights reserved.

Keywords: Metabolisny High performance-liquid chromatography; Radicimmunoassay; Emergency contraception; Medical abortion; Dose-tesponse

relationships

1. Introduction

Recent clinical studies on the use of mifepristone in
medical termmation of pregnancy and in emergency con-
traception have focused on optimization of mifeprstone
regimens. In termination of fist-irimester pregnancy, a
200-mg dose of mifepristone, in combination with vaginally
admmistered prostaglandin, is equally effective as a higher
dose (600 mg) of mifepristone [1-3]. To these studies, the
percentages of complete abortions have ranged 83-96%
[1--3]. The results of prelirainary studics bave sugegested that

1

* Cosrasponding author, Fax: +358-9-47174801.
E-mail address: oskartheikinheimo@helsinkifi {O. Heikinheimo).

gven a 100-mg dose of mifepristone might be equally ef-
fective [4]. However, in a randorsized multicenter study
arranged by the World Health Organization (WHO), 50 mg
of mifepristone combined with vaginally administered pros-
taglandin was 1.6 times more likely to fail in termination of
first trimester pregnancy when compared with a regimen
containing 200 mg of mifeprisione [5].

I emergency contraception, considerably lower doses of
mifepristone are needed. Ina randomized study arranged by
the WHQ, 2 10-mg dose of mifepristone was equally effec-
tive as 50 mg or 600 mg doses, each preventing 84—-86% of
pregrancics [6]. In fact, the lowest effective dose of mife-
pristone in emergency contraception has not been charac-
terized. The more than 10-fold difference in the doses of

0010-7824/03/$ — see front matter © 2003 Elsevier Science Inc. All rights reserved.
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1. Serum levels (mean & SE} of mifepristone following administration of 2 mg (E) and 25 mg () to five female volunieers. The data are depicted on

mifepristons required for optimal clinical effects in emer-
gency contraception and in pregpancy iermination suggests

that different biological mechanisras mediate these clinical
ctfects of mifepristone.
The antiglucocorticoid effects of mifeprisione are in

sharp contrast with ifs antip Qgesiaﬁm‘-lc effects in preg-
nancy fermination or i emergency contraception. Early
studies by Bertagna el al. [7] and Gaillard et al. [8] showed
that activation of the hypothalamic-pituitary-adrenal (HPA)
axis in response to mifepristone 1s clearly a dose-dependent
phenomenon, and significant increases in the circulating
concentrations of adrenocorticotropic hormone and cortisol
seen following administration of =200 g of the drug.

Moreomn more pronounced activation of the HPA axis is
seen as the dose of mifepristone is increased [7,8].

The differences in the clinical Vhects of mifepristone are

also related fo its pharmacokinetics—the high efficacy of

mufepristone in emergency conlraception is seen in the dose
range that results in linear kinetics of the drig in serum.
However, the doses required for termination of pregnancy
or activation of the HPA axis result in saturation level, non
tingar kinetics of mifepristone. In this article we review the
pharmacokinetics of mifepristone in humans, with special
enmtphasis on the relationships between its pharmacokinetics
and clinical efficacy.

. ar aco inticse i rision

2.1, Assay systems jor mifepristone

arious assay methods such as radioimimunoassay (RIA)
[91, radioreceptorassay (RRA) [1¢,11] and assays based on
high-performance lguid chromatography (HPLC) have
been used to measure seruin mifepristone levels [12-141 |t
soon became apparent that mitepristone is extensively me-

ar (Jower) and semilogasithmic (upper) scales. Radrawn from Kekkonen et al.

DAYS

T

tabohzed, and due to the cross-reacting metabolites, direct
RIA and RRA failed to distinguish the parent mifepristone
from its metabelites [15]. However, the micromolar serum
levels of mifepristone—seen {ollowing ingestion of doses
currently used in ( ad us to develop
methods based on HPLC for detailed analysis of the phar-
macokinetics and mc—:tabolism of mifepristone [16]. Column
chromatography can be used to separate the metabolites
from the parent mifepristone, which c¢an then be measured
specifically either by RIA or HPLC {13’

2.2. Absorption and distribution of mifepristone

Following oral ingestion, mi
sorbed and the time to peak serum levels ( tmaxj iS approx-
mmately -2 b [11-13]. Also, when analyzed by specific
RIA or HPLC, the t, values have been similar within the
dose range of 200 600 mg of mifepristone [16,17]. Peak
concentrations (C,..) rise according to the dose of mife-
pristone within the dose range of 2-25 mg [17]. However, at
higher doses of 100-800 mg, C_,, values do not dif
signtficantly, roost ikely as a result of saturation o
serum binding capacity for mifepristone [16]. The bloc.‘wni—
ability has been estimated 1o be 40% following oral intake
of 100 mg of mifepristone [18]. nfortunately, attempts to
bypass the first-pass roetaboliswm by means of vaginal ad-
ministration resulted in low serum levels of mifepristone

[19].

2. Serum levels of mifepristone

The pharmacokinetics of mifepristone have been studied
following single oral doses ranging 2- 800 mg. Following
ingestion of 2 and 25 mg doses, the levels of mifepristone,
as well as the areas under the concentration curves (A Cs},

ris¢ according o the dose (Fig. 1) [17]. However, following
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Fig. 2. Serum levels (mean = SE} of mifepristone and its monodemethylated, hydroxylated and didemethylated

doses of 100, 400, 600 and 800 mg 1o female volunteers. Statistically signi
mg are indicated by asterisks (*p < 0.05; ¥¥p < .01 **p < §.005; ¥

intake of single doses of 100, 400, 600 and 800 mg, the
cenccqi*atigns of mifepristone have all been observed to be
at ~2.5 pomol/L at 24 h (Fig. 2) [16] despitc the pearly
10- fok- difference in the dose ngeslcu.

When administered repeatedly, a similar pbenomenon in
the plateau levels is scen when the daily dosce of mifepristone
excecds 100 mg {20]. Figure 3 shows the individual and nean
Ee\'ﬂl& of mifepristone in a group of six women given 56 mg
a day for 7 days. The individual levels of mifepristone
were sunilar among the sub ects, and the individual half-hives
of mifepristone varied from 26—48 h. The micromolar serum
concenirations of mifepristone also persist during prolonged
daily treatment with 200 mg for up to 20 months [2]

w\p
ViCE

i

2.4. Serum binding chavacteristics of mifeprisione

In human serum, 94-99% of mifepristone is protein
bound [10,16]. Early studies by Moguilewsky and Plalibert
[22] indicated that human serum, unlike rat serum, contains
a high-affinity binding protein for mifeprisione, which was
soon identified as o 1-acid glycoprotein (AAG). The highly
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1t differences in the seruim levels bz,twet‘n the
< (.001). Redrawn from Heikinbetmo ot al.

oups ingesting 100 and 800

significant cowmrelations between serum levels of mifepris-
tone and AAG suggested that AAG has a great impact on
the pharmacokivetics of mifepristone in man [16,23]. Smd-
s involving centrifugal ultrafiltration dmsvsm showed that
a serum concentration of roifepristone of 2.5 umolVL rep-
resents saturation of AAG binding capacity (Fig, 4} [161. In
addition, albuniin appears to have 2 high-capacity role inthe

<

serum transport of mufepristone {161,
Thus, in humans, serum AAG appears to limit the tissue
availability of mifepristone. However, mifepristone exceed-
ing the binding capacity of AAG may be more susceptible
to excretion or possibly diffusion into peripheral tissues
[24]. In accordance with the low voluse of distribution,
tissue mifeprisione levels have been observed to be in the
same range or Jower than serum levels following intake of
200 mg of mifepnistone prior to hysterectomy [24].
2. etabolism of mifepristone in humans
The elimination phase half-life of mifepristone (1,,) has
heen reported to vary between 24 and 48 b when analyzed
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by HPLC [14,26]. However, investigators employing either
RIA or RRA have reporied t,,, values between 54 and 90 b
[1i ,_-] this most likely a result of the presence of cross-
reacting metabolites of nufepristone.

The metabolism of mifepristone is initiated by rapid
demethylation and hydroxylation in humans, rats and mon-
keys [18]. The enzymee CYP3A4 has been shown 1o be the
primary cytochrome P-450 enzyme responsible for the ox-
idative metabolism of mifepristone in human hiver micro-
somes [26]. Following oral intake of 100 mg or more,
coustant serum levels of mifepristone, but increasing con-
centrations of the monodemethylated, didemethylated and

w507
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Fig. 4. Percentage of serum non-protein--bound mifepristone (imean * SE)
in human serum, in phosphaie-buffered saline (PRY) containing human
alpha 1-acid glycoprotein (AAG),
Redrawn from Heikinhetmo et al.

1in PBS containing buman albumin.

T 1 H ¥ 3

i2 14

evels of mitepristone during intake of 50 mg twice a day for 7 days in six female volunteers. Redrawn from Heikinhetmo

hydroxylated metabolites of mifeprisione are found, with
serum levels of the monodemethylated metabolite exceed-
ing those of the parent compound [16,27]. Following ad-
mimstration of mifepristone at doses over 400 mg, the
concentrations of the dideraethylated and hydroxvlated me-
tabolites also exceed those of the parent compound (Fig. 2)
[16]. Peak levels of the monodemethylated and hydroxy-
lated metabolites are reached by 24 h. The time course of
the didemethylated metabolite is somewhat different, with
peak levels being measured only after 10 b followmg n-
zestion of mifepristone.

The demethylated and hydroxylated metabolites are fur-
ther metabolized and excreted into hile. In humans, only 2
very small fraction of mifepristone can be detected in urine
[18]1.

. indin o i riston and s tabo it ¢ {0

and

Tables 1 and 2 summarize the relative binding affinities
RBAs) of mafepnstone, the monodemethylated, hydroxy-
ated and diderncthylated metabolites, as well as those of
referenice sieroids, to the human progesierone receptor
(hPR} and glucocorticoid receptor (RGR) [15]. The rela-
tively high receptor-binding affinities of nufepristone s me-
tabolites in combination with the high serum levels of the
metabolites suggest that some of the biological effects of
mifepristone may be mediated via both the parent com-
pound as well as the pool of metabolites.
The efficacy of mifepristone in pregnancy terpunation

4

{
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Table 1
Relative binding alfinitics (RBAg) of mifepiistone and its three
metabolites to the human uaterine progesterone receptor

Compound RRBA %
374
100
43
J\Aoqod“mmh‘wa'% retabolite 21
Hydroxylated metabolite 13
Didemethylated metabolite 9

cannot be inproved by increasing the dose beyond 200 mg
[1-3]. Thus, based on the similar serum concentrations of
nitfepristone, but increasing levels of the metabolites fol-
lowing intake of =100 mg of mifepustone (Fig. 23, it may
be speculated that the lower affinities of the metabolites
towards hPR (Table 1) ioply minor tmportance of these
metabolites in the abortifacient action of mifeprisione.
In comparnison with bPR, the RBAs of the ruot m(»(*m-»
clhylated, hvdl oxylated and didemethylated metabolites to-
ward hGR (Table 2) are more pronounced. The antiglo-
cocorticoid effects of mifepristone increase in a dose-
dependent roaoner following ingestion of doses of =200 mg
[7,81. Thus, based on the similar serum levels of parent
ruifepristone but increasing levels of the roetabolites, it roay
be speculated that the metabolites are important in the
antighucccorticoid actions of mitepristone.

. ar aco im ties s, ¢ inica s ¢ i riston
nderstanding the pharmacokinetics of mifepristone has
aided the design of studies aimed at optimizing nuitepristone
regimens. In several randomized mullicenter studies, it has
bemme ciear that a 200-mg dose, but not a 50-mg dose, of
nifepristone in combination with prostaglandin is effective
in preguancy terndnation [1-3,5]. To fact, even a 100-mg
dose of mifepristone might be acceptably effective {4]. In
view of the saturation stage pharmacokinetics of mifepris-
tone following intake of doses of 100 mg and more, the
efficacy of the 100 mg dose is vot surprising. Thus, for
termination of pregnancy, the saturation stage serum kinet-
ics of mifepristone appear important. It may be speculated

ive binding affinities (RBAs) of mifepristone and its three
metabolites to the human placenial glucocosticotd recepior

Compound RBA %
Mifepsistone 160
Monodemethylatad metabolite 61
Hydroxylated retabolite 48
Didemethylated metabolite 43
Dexamathasone 23
Cortisol 9

ontraception

200 421 42 423

that the abortifacient properties-—decidual bleeding, in-
creased uterine contractility and sensifivity to prostaglan-
dins—require complete saturation of the uterine progester-
one eeeptors,

When women with complete and incomplete fermination
of pregnancy following administration of a single dose of
600 mg of mifeprisione were compared, the serum levels of
mife jpfiston“ and those of the three metabolites were indis-
tinguishable [28], It therefore appears that individual uterine
sensitivity 1o progesterone withdrawal, and not differences
in the pharmacokinetics of mufepristone, dictate the even-
wal clinical outcome of cach sub ect.

In emergency contraception, mifepristone doses m the
range of 10— 6)00 mg bebave simifarly, inhibiting 84-85% of
pregnancies [6]. Therefore, the mechanmsm by which mifepris-
tone acts as an eroergency coniraceptive is cleardy different
from its ability to start a cascade resulting m termination of
pregnancy. Contiruous daily admivistration of 2 mg of miie-
pristone or more whibils ovulation in women [29,30]; thi
inhibition occurs most likely via central mechanisms {29,30].
As mhibition or delay of ovalation also appears to be 4 wma or
mechanism of action in emergency contraception [31], 10 mg
of nufepristone, and thus lincar range servm levels of the drug,
are sufficient for the presumed ovulation inhibition. Tt roay be
speculated that an even lower dose than 10 mg of mifepristone
might be effective in emergeney contraception. As the endo-
melrium appears o be very seusitive to the cffects of mife-
pristone {32,33], possible actions on the endomeirium might
complement the efficacy of mufepristone in emergency contra-
ception.

Mifeprisione has several pharmacokinetic features that
raake it very useful in both termination of pregnancy and in
emergency contraceplion. It is rapidly absorbed and the
bioavailability of mifepristone is sufficient for clinical use.
The long t,,, of mifkpristone allows effective single-dose
treatment, and thus controlled distribution for both clinical
mdications. It may be argued that identification of the min-
imal effective dose, which may be approximately 160 mg
for pregnancy ternunation and 2-5 mg for emergency con-
traception, is important. It remains fo be seen whether some
of the newly synthesized antiprogesting with bigher selec-
tivity will be clinically superior to mifepristone.
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Mifepristone (RU 486) in Cushing’s syndrome
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Context: Mifepristone (RU 486) blocks
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the action of cortisol by binding to the glucocorticoid receptor

and, therefore, is of potential therapeutic value in Cushing's syndrome. However, research in
endogencus hypercortisolismy has been hampered by the controversy related to the use of mifepristone

{or mducing abortion. Currently, new stoadies are planped
Coshing’s syadrome. This paper reviews §
adverse events of RU 486 in Cushing’s
sition: Original articles and

Bviderce acqui

to better define the role of RU 486 i
e available evidence concerning the therapeotic effects and

ndrome.
reviews were identified using a PubMed search strategy

covering the time pedod ontil February 2007.

Evidence s

hesis: Treatment of Cushing’s

syndrome with mifepristone has been reported in a total

of 18 patients, with daily doses ranging from 5 to 30 mg/kg Case reports indicate that the

mifepristone-induced receptor blockade may lead to siguoifi

ant clinical improvement in patieots

with Cashing’s syndrome in whoro surgeey aod iohibiiors of adrenal steroidogenesis fail to coutrol

can be
during

of Cushing’s syndrome.

European Journal of Endocrinology 187

introduction

Milepristone (R 486} is the first ghucocorticoid receptor
{GR} antagonist developed for clinical testing, and it is
still the ondy drug with this property used in lnunans.

Mijeprisione was discovered in the early 1980s at
the French pharmaceutical company RU (Roussel-
Uclaf} as part of a special research project to develop
antigiucocorticoid compounds (1, 2}. It scon became
evident that the compound with the code vame
Roussell-Uclaf 38 486, later shortened to RU 486,
also possessed strong antiprogestin activity, This led
investigators to explore the effects of this new drug
mainly in progesterone-dependent conditions, e.g. in
pregnancy. {t was found thal the combination of
mifepristone with a prosiagiandin resulted o complete
abortion in almost 100% of cases. These findings were
so impressive that RU 486 became primarily known as
the ‘abortion pill’, althousgh a multitude of potential
clinical applications had been predicted af its discoverv.
Many other usages have been tested, but so far only in
preliminary studies, as research projects were strongly
hanpered by the political controversy surrounding the
‘abortion pill” (3).

@ 2007 Society of the Europesn Journal of Endocrinelogy

reortisolism. Due to its rapid onset of action, mifepristone may be particolarly useful in acute
s, e.g. in cortisol-indoced psychosis. Side effects include adrenal wsufficiency and, as a resulf
s antiprogestin action, endomeirial hyperplasia i long-terne treatment. Adeenal insufficiency
sed only by careful clinical evaluation, as the hormonal parameters are not reliable
receptor blockade. and is rapidly reversed by exogenous dexamethasone.
larger clinical trials are needed to betfter asses:

Well-designed
the value of this interesting drug in the treatment

561-569

To date, mifepristone is approved in several countries
for medical termination of pregnancy and for cervical
dilatation prior to surgical termination of pregoancy. In
1o country, however, it has been approved for the use in
clinical conditions with hypercortisolism. In Cushing’s
syndrome caused by ectopic adrenocorticotrophin
(ACTH)-producing tumours or adrenocortical carci-
noma, surgical resection of the fumour can often only
partially or temporarily contral glucocorticoid hyperse-
cretion. All drugs currently used for control of
hypercortisolism in this seiting, including ketoconazole,
aminoglutethimide, metyrapone and mitotane,
decrease adrenal steroid secrefion and are frequently
associated with significant side effects. A GR antagonist
would therefore be an attractive alternative treatment
option, and the studies are underway to better define the
use of RU 486 in Cushing's syndrome. We here,
therefore, review the andighicocorticoid actions of RU
486 and the hitherto existing clinical experience
concerning is use in Cushing's syndrome. Original
articies and reviews were identified using a Pubbied
search strategy covering the fime period until February
2007, The following search terms were used in varying
combinations: mifepristone, RU 486, Cushing's

D0 10.1530EJE-07-0458
Online version via www.2je-online.org
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syndrome, hypercortisolism, ghucocorticoid, side effects
and long-term treatment. In addition. several book
chapters related to mifepristone and a conference
presentation were used.

Pharmacokinetics

Mifepristone {11-[4-(dimethylamino)phenyl}-17-hydro-
xy-17-[1-propynyl}-[118,17f}-cestra-4,9-diene-3-one;
Fig. 1) is a derivative of the synthetic progestin
norethindrone. After oral ingestion, the drug is quickly
absorbed, and peak serum concentrations in the
micromolar range are reached within 1-2h (4-7).
After doses ranging from 50 to 100 mg, the serum
concentration increases progressively, but litle or no
forther increase is seen after doses of 100800 mg. The
concentrations of several metabolites, in contrast,
increase in a dose-dependent mwanner and exceed that
of the parent compound when large doses of RU 486 ave
admdoisiered (7, 8). Mifepristone is highly protein
bound in homan serum, unlike in rats, due o the
presence of al-acid glycoprotein (orosomucoid). Pro-
grassive saturation of this high-affinity binding protein

ig.

may contribute to the non-linear pharmacokinetics of

R 486, since the unbound mifepristone is rapidly
metabolized in the lver by dernethylation and hydroxy-
lation or is extravasated into tissues. The initial steps in
the metabolic process are catalysed by the cytochrome
P450 enzyme CYP3A4, and the metabolites are
excreted with the faeces (91

The plasroa hall-life of ratfepristone has been veporiad
to vary between 24 and 48 h when analysed by high
performance liguid chromatography {(HPLC). and
between 35 and 90 h when RIA or radioreceptor assays
ave used. Even if these values were m()u fikely altered by
the presence of cross-reacting metabolites, RUU 486
exhibits an unusual long plasma half-life when
comopared with other steroids, which range from
mimites {progesterone) to 3--5h {(dexamethasone)
{9, 10} This characteristic can also be explained by
the extensive binding of the drug. The metabolites also
have a long hall-life and, to a lesser extent, they also
exhibit biological activity (10

OH

s~ CEEC—CH,

o

Figure 1

Chemical structure of Mifepristone,

www.gje-oniine.org
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Mechanisms of action

Mijepristone binds to the buman GR with an affinity
three to four times higher than that of dexamethasone
and about 18 fimes higher than that of cortisol {11}
Binding of milepristone to the receptor hinders the
receptor from releasing from the associated heat shock
proteins, thus preventing transiocation of the RU 486/
receptor complex to the nucleus. Some of the complexes,
however, manage to reach the target DNA, but then
transcriptional activity is significantly diminished {12}.
The antiglucocorticoid effects of mifepristone are dose
dependent. They occur at single doses of 4 mg/kg and
righer, whereas aniiprogestin activity is already
apparent at much lower doses {13, 14). Since
mifepristone blocks the GR in a competitive roanmer,
the effect can be reversed by glucocorticoid adminis-
tration. Precisely, 1 mg dexamethasone abolishes the
effects of 400 mg RU 486. However, the antiglucocorti-
coid effect of RU 486 reappears 1 day later due to is long
plasma hall-life (13}
Besides its antigincocorticoid and antiprogestin
.. mifepristone is also a weak antiandrogen. The
fative binding affinities of mifepristone for the
progestemnﬂ recepmr and the androgen 1 "‘C@pt()l,‘ are
five times higher than for progesterone and four times
lower than for testosterone respectively. In contrast,
mifepristone does not bind to mineralocorticoid and
oestradiol receptors {13).
in the absence of endogennus or exogenous ghico-
corticoids, mifepristone also exhibits some glucocorti-
coid agonist activity, as shown by Laue {16}. Alter a
short period of glucocorticoid deprivation, patients with
primary adrenal insuiticiency received an oral dose of
either placebo, hydrocortisone or mifepristone, followed
by a corticotrophin-releasing hormone (CRE} stimu-
fation test. CRH induoced significant elevation of plasma
ACTH in all placebo-treated patients, whereas hydro-
cortisone led to significant suppression of the ACTH
response. RIJ 486 caused some suppression of the ACTH
response. I agonist activity was calculated to be about
1/250th of that of cortisol. However, mifeprisione was
unable to prevent fatal adrenal insufficiency in
adrenalectomized monkeys (17). Thus, glucocor
antagonisim is the predominant action in vive.
Mifepristone affects both the central actions of cortiscl
(its negative feedback on CRHE/ACTH secretion} and its
peripheral actions. In ammd s and humans with an
intact hypothalamic—pituitary—adrenal (HPA) axis, RU
486 antagonizes the negative {eedback of cortisol by
bincking central GRs (2. 18} The jncrease in plasma
ACTH and cortisol levels induced by RU 486 is
particularly evident in the early morning hours, when
ACTH and cortisol concentrations are physiclogically
peaking (19} Mifepristone also antagonizes the dexa-
methasone-indiiced cortisol suppression (2}, Although
long-terma administration of RU 486 produces pers

sistentd
clevation of ACTH and cortiso! levels, the response to
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CRH and the circadian vh ythm of ACTH and cortisol
secretion are not affected. Thus, the central regulatory
mechanisms remain intact (24).

Concerning the peripheral acticns of cortisol, it was
shown in healthy volunteers that mifepristone antagon-
izes acute effects of cortisol on protein and glucose
metabolisrn (213 In addition, RU 486 inhibits the
cortisol-induced peripheral vasoconstriction that was
demonstrated by attermzated skin blanching after
administration of topical steroids (22}, A slight increase
in circulating eosinophils during treatment with RU
456 was also reported in sore. but pot in all. studies.

In a study by Bertagna ef al ten healthy male
volunieers were given RU 486 at a daily dose of 200 mg
{~3 mg/kg) for 8 days {(23). The treatment resulted in a
clear activation of the HPA axis, demonstrated by
elevated ACTH and cortisel levels. This bicchemicaily
detectable antiglucocorticoid effect was not accom-
panied by relevant clinical symptoms of adrenal
insufficiency. Bertagna and colleagues concluded that
in subjects with an intact
the drug (apregulation of the HPA axis} prevents
peripheral glucocorticoid deficiency by maintaining an
adequate equilibrium between endogenous cortisol
levels and circulating RU 486. Bertagna and his team
also investigated the response of the HPA axis to RU 486
in patients with Cushing’s ayndn sae {241, Five patiends
with Cuoshing's dIDCZlSL and two patients with non-
pituifary Cushing's syndrome received 400 mg mife-
pristone daily on 3 consecutive days. [n all patients with
Cushing’s disease, RU 486 adminisiration was associ-
ated with further stimulation of the already activated
HPA axis, particularly demonstrated by a marked
increase in urinary cortisol excretion. In the two
patients with von-pituitary Cushing’s syndrome, in
contrast, no significant changes in hormone secretion
were observed after administration of RU 486. Thus, the
hormonal response to mifepristone in Cushing's syn-
drome depends on the underlying cause of hypercorii-
solism. Unlike persons with an intact HPA axis, there
were fwo patients with Cushing’s disease who developed
potential signs of glucocorticoid insufficiency (nausea
and headache in one case and lethargy in the other
case} and who had to be treated with dexamethasone.

REU 486 in Cushing's syndrome

Up to now, 18 patiet‘ts have been reported to have
received RU 486 for Lreatrmm of hypercortisolism (for
an overview, sec Table 1).

The first patient, a 25-year-old male with ectopic
ACTH syndrome due to an intrathoracic carcinoid
tumour, was reported by Nieman in 1985 {25). The
initial deose of 5 mg/kg mifepristone per day was
increased every 1-2 weeks to a mavimum of 20 mg/ks.
The chnical signs of hypercortisolisro — naely cendral
obesity, high blood pressure, hypokalaemic alkalosis,

ct HPA axis, the central effect of

. - . N 0
RU 486 and Cushing's syndrome 563

elevated plasma glucose levels and depression — clearly
improved during treatment with RU 486. No side effects
were observed. After 9 weeks, R 486 was no longer
available, and the treatment had o be stopped. To
control hypercortisolism, bilateral adrenalectomy
was performed.

In the following years, Nieman and co-work
studied the effects of RU 486 in ten more patients with
Cushing’s syndrome {26, 27} In six of them, the clinical

response was excellent, and the freatinent was generally
well tolerated. However, in the remaining four patients,
treatment with RU 486 had to be stopped after
3-14 days because of adverse events. These included
severe pausea, prostration and hypoiension. One
patient developed Preumocystis carinil pneumonia.

Treatment duration in the above six other cases — four
cases with ectopic ACTH syndrome, one adrenal
adenoma and one adrenccortical carcinoma — ranged
from & weeks to 12 months. Mifepristone was applied in
doses ranging from 3 to 22 mg/kg per day. Reported side
effects included moderate nausea, development of
gynecomastia, impotence and Hashimoto's thyroiditis.
There was one episode of adrenal insufficiency in a
63-vear-old woman with ectopic ACTH syndrome. In
most patients, plasrna ACTH and cortisol rernained
significanily elevated, but unlike the reports in subjects
with an intact HPA axis, these patients had no further
increase in ACTH and cortisol levels. Intriguingly, in two
patients, plasma and uvrinary cortisol levels even
decreased while plasma ACTH levels remained
unchanged, so that inhibition of adrenal cortisol
synthesis by mifepristone was suggested {26, 27).

Van der Lely reported two patients Mth adimai
carcinoma in whom RU 1&6 reversed acole cortisol-
induced psvchm-e within 24 h (28}. Both patients died
some weeks later due to tomouor progression. There
were fwo other cases of adrenoccortical carcinoma
treated with RU 486, but only limited information on
these pdhcmﬂ has been provided {29, 30).

it Cushing’s disease, the HPA axis is characterized by
an uprggulaiu} set p'xni and patmnts with Cushing’s
disease also react to RU 486 with further activation of
the HPA axis. This may Hmit the therapeutic value of RU
486 in such patients, because a mifepristone-induced
increase in ACTH dl.ld cortisol levels may overcome the
receptor blockade. However, in one patient with an
ACTH-secreting pituitary macroadenoma, treatment
with RU 486 resulted in clear clinical improvement
{31} The patient was a 51-year-old, severely ill male

sufifering from cortisol-induced psychosis, multiple
mctc\holm disturbances and cardiomyopathy. Trans-
sphenoidal resection of the tumour was incomplete,
ketoconazole was not tolerated and mitotape failed to
control hypercortisolism. The patient underwent pitu-
itary irradiation, and treatment with RU 486 was
initiated to bridge the time until radictherapy would
show benehit. Cardicryopathy, psychosis and the
metabolic disturbances improved impressivelyv. In the

S
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Table 1 Patients with Rouseli-Uclaf 38 486 (RLI 486) therapy for Cushing’s syndrome.
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Duration of

Patient Disease R 486 dosage  treatment Response Side effects Reference
25 years, male EAS 5-20 mg/kg daily 9 weeks Clinical improvement  No side effecis observed {25-27)
27 months, EAS 25 mg thrice dailly 2 months Clinical improvement  No side effects observed {34)
female (=5 mgkg) to
100 myg thrice
daily
36 years, male EAS 5-22 mg/kg daily 10 months Clinical improvement  Hashimote’s thyroiditis, (26, 27)
gynecornastia,
irmpotence, ‘inhibition of
cortisol aynthesis’
45 years, ACC 2 months Clinical improvement  No side effects ohserved {26, 27y
female
38 vears, AR 8 waeks Clinical improvement  Nausea {26, 20
fernale
42 years, male EAS 12 months Clinical imgrovement  Nausea, gynesomastia {28, 27)
63 vears, EAS 4 months Clinical improvement  Adrenal crisis {26, 20
fernale
58 years, EAS 10 weeks Clinical improvement  No side eflects obseved {28, 27)
female
NR NR NR <1 month - Hypotension {28, 27)
NR NR NR <1 morith - Preumocystis carini {28, 27)
phReumonia
NR NR NR <1 month - Severe nausea, prosiration {28, 27)
NR NR NR <1 morith - Nausea, ‘inhibition of {26, 27)
sortigal biosynthesis’
14 years, NCE 400 mg daily & months {(with  Clinical improverment  Endometrial hyperplasia, {32
female interruptions) transient rash,
Hashimoto's thyroiditis
51 years, male (i) 400-2000 mg dally 18 months Clinical improvement  Severe hypokataemia, {31)
(=25 my/kg) adrenal crisis
43 years, male ACGC 800 my, dose 2 weeks Mental abniormaiities  Hypoglycaarnic episodes, {28}
reduction to disappeared within nerease in eosinophils
400 rng daily 24 h
32 years, ACG 400 my daily 2 months Mental abniormalities  No side effects observed {26, &7y
female improved within
24 h
Female ACC 30 madkg daily, 4 months Clinical improvement, Vaginal bleeding, hypogly- {29)
dose raduction tumour regression casmia, water retention
to 20 mgikg per
K
62 years, male ACC 400 mg daily 9 months initial improvement of NR {30)

hypokalaemic alka-
iosis and diabeles,
but after & months
clinical hypercorti-
solism recurred
due 1o tumour
arowih

AA, adrenal adenoma; ACC, adrenocort
nermocortisolasmic Cushing's syndrome; NR, not reported.

course of the treatment, the patient developed severe
hypokalaemia, and spironoclactone therapy was
nitiated. It was suggested that hypokalaemia resulied
rom stimulation of the mineralocorticoid receptor by
cortisol, while GRs were blocked by mifepristone. The
patient also experienced one episode of adrenal
insufficiency, manifested by weakuoess, orthostatic
hypotension and hypoglycaemia, which resolved after
administration of i.v. dexamethasone. During ireatinent
with RU 486, plasma ACTH and cortisol levels were
fluctuating but remained elevated over a period of about
8§ months. Then the ACTH and cortisol levels decreased,

M
I
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al carcinoma; CD, Cushing's disesse; CS, Cushing's syndrome; EAS,

actopic ACTH syndrome; NCS,

probably due fo the delayed effecis of radiotherapy,
and milepristone therapy was tapered down over the
following 10 months.

The remaining two cases deacribed in the literature
were peculiar cases of transient hypercortisolism. One
was a l14-vear-old girl suffering from a so-called
normocortisolaemic Cushing's syndrome, showing
typical clinical features of hypercortisolism (central
ohesity, purple siriae and reduced bone density) but
normal cortisol levels (32). Investigators reported an
increased amount of GR sites per cell. Treatment with
Rl 486 resuited in improvement of obesity and striae
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bt was without effect on bone. The ireatinent had to be
interrupted several times becanse of vaginal bleeding.
After § months of treatment. massive amorphous
material was found in the distended uterus. Caretiage
followed and showed endometrial hyperplasia {33}. The
Cushingoid features continued to resolve gradually after
withdrawal of RU 486, The other case was a 27-month-
old baby girl in whom an ACTH-depending Cushing's
syndrome was suspected but po tumour could be
detected (34} Treatment with RU 486 caused signi-
ficant improvement of central obesity, blood pressure
and blood ghicose levels, Plasma and urinary cortisol
and, to a lesser extent, ACTH decreased. Treatment with
RU 486 was stopped after 2 mounths. Interestingly, no
clinical nor biochemical relapse occurred so that the
cause of Cushing’s syndrome remains elusive.

Side effects in shori-term use

Termination of unwanted pregnancies with a single

600 mg dose of mifepristone followed by a prostaglan-
din analogue is generally well tolerated (35). The most
frequent side effects include abdominal pain, cramping,
nagsea, vomiting and headache, and it is difficult to
discriminate these symptoms from sensations that
cccur during spontancous abeortion. Some of the
reported side effects are more likely associated with
the prostaglandin used than with mifepristone. The
abdeminal pain, for example, is significanily less when
using the mifepristone-prostaglandin combination
compared with abortive regiraens using prostaglandins
alone {36). There were also several serious cardiovas-
cular events, inciuding a fatal acute myocardial
infarction, that were atiributed to the prostaglandin
component of the treatment. The prostaglandin
analogue used in these cases, sulprostone irg., has
been withdrawn from the market {14},

Only very few worpen do not abort after treatment
with mifeprisione plos prostaglandin, In these rvare
cases, however, possible teratogenic effects of the drugs
administered wonld be of great importance. To contrast
to prostaglandins, mifepristone had no teratogenic
effects in animal studies {37}. Rabbits, however, showed

565

RU 486 and Cushing's syndrome

cephalic deformities that were explained by mechanical
damage due to uterine contractions, resulting from the
decrease in progesterone activity (36).

The doses of RU 486 peeded to exhibit ant
corticoid effects are significantly higher than those
needed for antiprogestin activity. Thus, in women
receiving a single dose of mifepristone for termination
of pregnancy. no clinically relevant antighicocorticoid
side effects have been reported (27},

Side effects in long-term use

Chronic admoinistration of mifepristone has been fested in
the patients with Cashing's syndrome described above
previously, but these were only veports of individual cases.
Larger studies have been performed in patients with
unresectable meningioma, endometriosis, myoma and
breast cancer. As these trials almed at progesterone
receptor blockade and not GR blockade, muoch lower doses
were administered, which probably facilifated the avail-
ability of RU 486. Treatient duration varied from several
weeks or months up to 14 years and was longest in
patients with meningioma. Information on safety of long-
term treatment with mifepristone is wainly provided by
these pilot studies (Table 2).

Antighcocortivaid side effects

Draily doses of mifepristone ranged from 5 to 100 mg in
myoma and endometriosis studies, and from 200 to
400 mg in meningiorna and breast cancer (38). These
rather low doses had been chosen to avoid antighico-
corticoid eflects while achieving full antiprogestin
activity. However, repeated administration of ever
these low doses resulted in an activation of the HPA
axis, which was demonstrated by elevated plasoa ACTH
and cortisol levels (20, 23. 38}

Spitz and Grunberg reported 28 patients with
unresectable meningioma who received cordinuous
treatment with 200 mg mifepristone daily for up to
13 years {39-41}. Patients received concomitant
dexamethasone therapy for the first 14 days. The
most common side effect was fatigue, which was

Table 2 Side effects of long-term treatment with mifepristone depending on the blocked receptor and the doses adminisiered.

Receptor Daily dose Potential side effects
PR >5mg Amencrrhoea
>0 mg Endornetrial hyperpiasia
GR >&0 mg Increase in cortisol, ACTH, adrenal androgens
> 100-200 mg Mitd 1o moderate fatigue/nausea
> 200--400 mg Adrenal insufficiency {severe nausea, severe fatigue and other symploms}
> 200 mg Gynecomastia (due fo elevated cestradiol levels derived from adrenal androgens)
> 200 my {isolated cases) Hypokalaemia {due 1o MR activation by cortisol?)
> 400 g {isolated cases) Hypothyroidism
AR > 200 mg Gynecomastia, decrease in fibido

Dose designations are estimated based on the results from long-term trials, ¢
PR, progesterone receptor; GR, glucocorticoid recepion AR, androgen re

at which the listed side effects ocour may vary between individuals.
nineralocorticoid receptor.
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generally mild. Clinically relevant adrenal insufficiency
only occurred in one patient who was already on
glucocorticoid replacement for known hypopituitarism.
Her symptoms resolved after increasing the exogenous
steroid replacement. Lamberts. however, who investi-
gated the effects of daily administration of mifepristone
{200 mg} in ten patients with meningioma reported
that in four patients prednisone therapy had to be
initiated in order to overcome the side effects (20} De
Keizer and colleagues, who treated two women with
meningioma with 200-400 mg mifepristone daily for
up to 14 years, combined mifepristone therapy from the
start with concomitant ghicocorticoid administration to
prevent adrenal insufficiency (42}, In the myoma and
endometriosis studies, however, where much lower
doses of milepristone were administered (5-100 mg),
antiglucocorticoid side effects seemed to be of minor
importance, as no episodes of adrenal insufficiency were
reported. In swmmary, clinical adrenal insufficiency
st be considered a possible side effect of long-term
treatment with mifepristone, but is a rare complication
in pailents with an intact HPA axis. The druag-induced
compensatory hypersecretion of ACTH and cortisol
seerns to prevent the risk of peripheral cortisol
deficiency. Some patients with progesterone-dependent
diseases, however, may benefit froms concomitant
glucocorticold therapy to better tolerate long-term
treatment with mifepristone.

I the 18 patients with Cushing’s syndrome described
above previously, there were fve events of adrenal
insufficiency (presumed that the reported episodes of
severe nausea, prostration and rarked hypotension
were indicative of acute adrenal insufficiency). Thus,
the rate of adrenal insufficiency related to the GR
blockade seems to be higher in patients with Cushing’s
syndrome thao in patiepts with meningiorna, myoma or
other progesterone-dependent diseases. Several factors
may confribute to this problem. First, the doses used
were markedly higher. Secondly, the HPA axis is altered
in these patients, and its response to GR blockade is
more difficult to predict. In particular, hypothalamic
CRH secretion is typically severely impaired in Cush-
ing’s syndrome hampering the adaptation to deficient
ghicocorticoid action. In addition, there are no
biochemical markers for assessment of glucocorticoid
insufficiency doring itreatment with RU 486, as
measurement of plasma ACTH and plasma or urinary
cortisol is niot reliable. and the balance between desired
antiglhicocorticoid action and overtreatment is difficuit
to maintain.

i

Endometrial hyperplasia

A problem in long-term treatment with mifepristone is
the complex influence of this drug on the endometrium.
On one hand, mifepristone exhibits antiproliferative
effects, of what is taken advantage in #s use in myoma
and endometriosis. On the other hand, mifepristone is

www.gje-oniine.org
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sscciated with frequent development of endometrial
hyperpiasia.

In several studies. treatment with 5-50 mg mifepris-
tone led to a marked reduction in myoma volume, with
significant rvelief from pain and bleeding (38, 43, 44). It
is supposed that b ade of progesterone-dependent
growth factors, reduced blood supply due to vascular
changes and decreased inhibition of oestrogen receptor
gene transcription by the progesierone receptor A
isoform are some of the mechanisma contributing to
the antiproliferative activity of mifepristone {44).

Concerning endometrial hyperplasia, we have
already mentioned detection of extensive hyperpiasia
in an adolescent girl with Cushing’s syndrome after
& months of treatment with RU 486 (33 In the
meningioma stady of Spitz et al, the incidence of
endometrial hyperplasia was reported to be about 10%
(39}, In women suffering from myoma, Bisinger
reported a rate of endometrial hyperplasia of 25%
after 6 months of treatment w 10 mg mifepristone
daily (43}). The mechanisms involved in these prolil-
erative effects are not completely uoderstood, and the
histological changes differ from classical forms of
endometrial hyperplasia (45). When low doses of RU
486 (5-50 mg daily} are administered, hyperplasia
seems to be the resulf of unopposed oestradiol action
on the endometriiun due to progesterone recepior
biockade. With higher doses, aciivation of the HPA
axis roay aiso play a role {44}, It has been shown that
the drug-indoced rise in plasma ACTH is {ollowed by an
increase in not only plasma cortisol, but also adrenal
androgens and oestradiol. The increased ocestradiol
levels may derive from peripheral aromatization of
adrenal androgens and may also coniribute to prolifer-
ation of the endometrium {20, 44, 46, 47}

So far. no case of endometrial carcinona has been
reported in relation to long-term treatment with
mifepristone, and the risk seems to be rather low (43}
However, regular vaginal ultrasound {or monitoring of
endometrial hyperplasia is recommended in women
receiving long-term treatrnent with mifepristone.

{

]

Effects on biochemical parameters

Occasionally, long-term administration of mifepristone
has been associated with low serin potassinm levels, a
slight increase in serum creafinine levels or moderate
elevation of hepatic enzymes {43, 44, 48).

Depending on the dose and {reatment duration. long-
terma adminisiration of mifepristone may also be
associated with alterations in thyroid homeostasis.
Thyrotrophin (TSH} levels may increase significantly
but in most cases remain within the normal range.
Since glucocorticoids suppress pituitary TSH secretion,
increased TSH levels might be related to central
antiglucocorticoid effecis of mifepristone. Direct effects
within the thyroid gland itself, leading o a corapensa-
tory increase in TSH levels, were also suggested {49).
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n individual cases, dev -pme'}i of Hashimoto's
thyroiditis has been reported (26, 27, 32

2

Other side effects

Other side effects reported during long-term treaiment
with RU 486 inchide anorexia, weight loss, dizziness,
amenorrboea, hot flushes and transient thinning of the
hair (36). Some rnen complained of gynecomastia and a
decrease in libido. These latier side effects were probably
related to binding of mifepristone fo the androgen
receptor and to elevated oestradiol levels.

Anocther adverse event reporied was a grand mal
seizure with impaired consciouspess in a woman with
breast cancer. At first, the grand mal selzure was
thought to be caused by cercbral metastases, but no
metastases were detected with computed tomography.
After withdrawal of mifepristone and initiation of
dexamethasone t‘()erapy, the patient significantly
improved within 3 days (46},

The daily mifepristone doses administered in the
patients with Cushing’s syndrome ranged from 400 to
2600 mg. Besides this patient group, comparable doses
were administered only in a group of 11 healthy male
volunteers (50). Subjects were planned {o receive RU
486 at a daily dose of 10 mg/kg over a period of 14 days.
However, the study had to be revised because of a high
incidence of adverse events. One subject developed acute
adrenal insufficiency after 10 days of freatinent with RUJ
485 and had to be treated with dexarnethasone. Eight
out of eleven subjects developed a generalized
exanthema after 9-10 days of treatment. In all cases,
the rash spontanecusly resolved after withdrawal of
mifepristone. This high incidence of skin rashes was not
observed in other studies. To woroen rveceiving single-
dose administration of 600 mg milepristone, the rate of
rashes was below 1% {14). In patients with Cushing's
syndrome, who received comparable doses of mifepris-
fone, there was only one case of transient rash (32). It
was suggested that the hypercortisolisin in these
patients may have had a protective effect against such
a hypersensitivity reaction (50).

Mounitoring

General recomnendations for monitoring of patienis on
1onx,~m‘m treatment with mifepristone mdude annual
vaginal ulirasound in women and anpual controi of
TSH and thyroid hormones in wormen and men {391,
Adrenal insufficiency can only be assessed by clinical
observation, as cortisol and ACTH levels are either
clevated or within the normal range. As the GRs are
blocked, high cortisol levels may cause overstinulation
of the mineralocorticoid receptors. Thus, in some cases,
serum potasshum levels and blood pressure values may
be of litile help i assessment of adrenal insufficiency.
Extreme weakness and latigue, severe nausea and

RU 486 and Cushing's syndrem

hypoglycaeric episodes are indicative of peripheral
cortisal deficiency, and then glucocorticoids should be
given immediately.

Patients with Cushing’s syndrome should be mon-
itored with particular attention to clinical signs 01
adrenal insufficiency, and the dose of RU 486 should b
increased only gradually.

Conclusions

The long-term use of mifepristone as an antiprogestin in
myoma, meningioma and other progesterone-depen-
dent diseases is generally well tolerated. In the rare
cases with clinically relevant antiglucocorticoid side
eff conecornitant glacocorticoid therapy can be
initiated. Management of patients with Cushing’s
syndrome, however, seems to be more demanding. As
there are 1o bicchemical markers for adrenal nsuffi-
ciency during treatment with RU 486, it requires careful
clinical observation to establish where the desired
antighicocorticoid actionn ends dnd overtreatment
starts. The most common starting dose in Cushing’s
syndromae, 400 mg daily, was deduced from the
observation that mifepristone-induced blockade of Lhe
GR is dose dependent and becomes apparent oonly at
doses of at least 4-6 mg/kg. Yet. this was derived fmm
studies with single doses. Repeated adminisiration of
lower doses also produces antighicocorticoid effects, as
the long-term studies in meningioma. myoma and
breast cancer have shown. Hence, doses below
400 mg/day might also be used successfully in the
treatment of Cushing’s syndrome and may be associated
with fewer side effects

In patienis with Coshing’s syndrome in whom long-
term treatment with mifepristone was, on the whole,
well tolerated, improvement of clinical featuores was
impressive. Mifepristone, therefore, remains an inter-
esting treaiment option for Cushing’s syndrome caused
by ectopic ACTH production or adrenoccortical carci-
noma that cannot be controlled by surgery alone. It
may be particularly useful in conditions o which
rapid onset of antiglucocorticoid effects is required, e.g.
in acute cortisol-induced psychosis. Regrettably, mife-
pristone is carrently not easily available for treatinent of
Cushing's syndrome outside of clinical trials, as the
disposability of the ‘abortion pil’ is limited by legal
restrictions. Well-designed clinical trials in patients with
Cushing's syndrome are wrgently needed to better
appreciate the therapeutic potential of mifepristone in
hypercortisolism.
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BXHIBIT A

CONTRACEFTION

FLASMA LEVELS OF ANTIPROGESTIN RU 48s FOLLOWING ORAL ADMINISTRATION 10
NON~PREGNANT AND EARLY PREGNANT WOMEN

)
Swahn, M.L,1 Wang, G.B’B, Aedo, A.R.“, Cekan, S,Z,z, and
Bygdeman, M,

! Department of Obstetrics and Gynascology and 2 Reproduct ive
Endocrinology Research Unit, Karolinska Hospital, 5-104 01 Stockholm,
Sweden

ABSTRACT

RU 486 15 a synthetic steroid which acts as an antiprogestin at the
receptor lavel., The clinical usefulness of the compound for menstrual
requiation and termination of early pregnancy is currvently being eval-
unted, The aim of the present study was to determine the plasma levels
of AU 486 following the oral administration of the compound to 47 preg-
nant and 10 non-pregnant women. The levels of RU 486 were measured by

a radioimnynoassay method which uses chromatography on Sephadex LH 20
columns. The identity of the compound assayed as RU 486 was confirmed,
but the presence of small amounts of two highly cross-reacting metabo-
lites {monodemethyl and didemethyl RU 4B8) in the analyzed fractions
could not be excluded, Following the ingestion of a single tablet cone
taining 2% and 50 mg of the compound, a peak plasma value of approxi-
mately 3.5 fo 4.0 pmol/l in both the pregrnant and non-pregnant subjects
was reached one to two hours later. The half-lives of elimination were
about Z0 hours in both the pregnant and the non-pregnant women, Follow-
ing the repeated oral administration of 30, 100 or 200 mg of RU 486
daily for four days, maximum plasma levels of 2.9, 4.5 and 5.4 pmel/1,
respectively, were found. Thus, the increase in plasma levels was not
directly proportional to the increase in the dose. No accumulation of
Rl 486 in the plasma was Tound, sven when the duration of treatment was
pralonged to six days. The data partly explain the reported lack of
relation between ingested dose and freguency of induced abortion and
they may be useful for designing future studies on the use of the com-
pound bo prevent implantation, induce menstruastion or terminate an ear-
ly pregnancy.

? Fresent address: Nanjing College of Pharmacy, Manjing, Jiangsuy,
FPeople's Republic of China
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INTRODUCTION

RU 486 is a progesterone antagonist which acts at the receptor level
{1}. Clinical studies have shown that oral administration of the com-
pound resulted in termination of an early pregnancy in the majority of
cases. However, the frequency of incomplete aborbion was too high for
the treatment to compete with the surgical alternative, t.e., vacuum
aspiration {2,3). T

In the study by Kovacs el al. (3) different amounts of RU 486, from

50 to 200 my daily for four days, were used, Within this dose range the
frequency of complete abocrtion was the same, about &0 %. Even when the
dose was further increased (4), or the duration of treatment was pro-
longed to seven days (5}, the success rate did not increase signifi-
cantly. In the only study tn which a high freguency of complete abor-
tion (94 %) was reported, the RU 484 treatment was supplemented by a
amall dose of the prostaglandin B, analogue, 1é~phenoxy-PGE, methyl
sulfonylamide, administered on thE fourth day of RU 486 administration

s \
(6,7,

[t 18 not clear why the treatmenl with RU 486 aslone has proved ineffec-
tive, despite the compound's greatb affinity for progestevone receptors
{1} and despite the fact that progesterone 13 a key hormone in the
maintenance of human pregnancy. One reason may be that the different
dose schedules used so far have not been optimal. They wsre arbitrarily
chosen and were not based on pharmacokinatic studies performed in bthe
npregnant female. The only pharmacokinetic data reported to date were
obtained in rat, monkey and in three male volunteers {8).

The awm of the present study was to determine the plasma levels of RU
486 following the oral administration of different amounts of the com-
pourtd to non-pregnant and early pregnant women, Some preliminary re-
sults of this study have been published (&).

SUBJECTS AND METHODS

Two cateqories of women were included in the study:

Group 1: Ten non-pregnant women receiving a single oral dose of
RU 486,

Group 11: Forty-two pregnant women receiving either a single oral dose
of R 486 (Group [IA, n=10) or repeated doses of RU 486 to
induce an abortion {(Group 118, n=32).

All the subjects fasted for two hours before and two hours after oral
administration of the drug,

The study was approved by the Ethics Commitise at Karolinska Hospital.

Informed consent was obtained from each subject before she was included
in the study.
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Non-pregnant subjects

Group I. In the pharmacokinetic studies, 180 non-pregnant subjects who
had reqgular menstrual cycles and used no hormgnal contraceptives, re-
ceived a single oral dose of 25 or 50 mg RU 488 between days 20 to 22
of the menstrual cvele. Each treatment subgroup consisted of five
women. Bleood samples were collected at Q, 0.5, 1, 2, &, 12, 24, 48,
72, 96 and 120 hours.

Eﬁzﬁyﬁ”ﬂ;ﬁﬁbj&c;ﬁ

Group TIA. In the pharmacckinetic studies 10 sarly pregnant patients
{up tu 56 days of amencorrhoea) admitted to the hospital for legal abor-
tion were given a single oral dose of 2% or 50 mg RU 486. Each treat-
ment group consisted of five patients. Blood samples were collected at
0, 8.%, 1, 2, 8, 12, 24, 48, 72, 96 and 120 hours. At the end of the
study period the pregnancy was terminated by vacuum aspiration.

Group 1IB, The group in which an abortion was induced consisted of

32 early pregnant women with amenorrhoea of up te 4% days. Different
ampunts of BU 486 were adminisbtered orally twice daily for four to

six days. The following total daily doses of RU 485 were used: 50 mg

{B subjects}, 100 mg {11 subjects), ar 200 wg (& sudbjects) for four
days, and 50 mg {7 subjects) for six days. Blood samples were collscted
in the morning of each treatment day immediately prior to the first
tablet intake on that day and at the same time one week after the start
of treatment.

In two of the patients who were treated with a total dozme of 50 mg
{25 mg given twice daily), repsated blood semples were collected during
a 12-hour period between the second and third doses of R 486.

Radiotmmunoassay of RU 486

The levels of RU 488 in peripheral plasma were measuged by radioimmuno-
assay using an antiserum, standard and tracer ([6,7-"H] RU 486;

1.87 GBg/rmol) donated by the Roussel Uelaf Co., Romainville, France.

A phosphate buffer (0.1 mol/1l; pH 7.2) was used which contained 9 g
sodium chioride, 1 g sodium azide, 1 g gelatin, and 0.25 ml Triton X
100 per litre.

Standard solubtions of RU 486 were prepared in which the lower concen-
trations were obtaired by halving the higher ones. The range of con-
centrations was 29 to 1860 fmol/0.2 mi, Standard curve tubes were pre-
pared by mixing the standard solutions (0.2 ml buffer for B_ tubes)
with tracer {(approximately 6000 cpm in 0.05 ml buffer) and 8ntiserum
(0.05 ml of a 1:8000 dilution), and incubating the mixture at &0°C

for 10 minutes and 30YC for 30 minutes (9). The bound and free frac-
tiong were separated by charcoal (0.5 mi of & 0.9 % suspension; 30 min
at 0°C) after centrifugation (3000 g for 10 min). The radicactive
aupernatant was mixed with 1 ®l of ethanol and counted i1n a "Permablend
[IT" solubion which contained 5.5 g of Permablend Il per 1 1 of tolu-
ene (Packard Instrument Co., Downers Grove, I1 80515, USA}. For the
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catculation of results, a logit-log transformation was used.

Plasma samples {0.7 ml) were diluted to S ml and 0.2 ml of this solu-
tion {containing & ul plasma | was mixed with 0.2 ml of a tracer solu-
tion in buffer {approximately 3000 cpm) and equilibrated ab room tem-
perature for 10 minutes, The mixture was extracted by shaking with
diethyl ethec {5 ml) for 15 minutes. After the agueous phase had been
frozen in an ethanol-solid carbon dioxide mixture, ether was decanted
and evaporated under nitrogen. The residue was dissolved in 0.% ml of a
toluene:ethanol (8:2 v/v) mixture and placed in a column {(length 6 om,
inner diameter 1 em) of Sephadex LM 20 (Pharmacia, Uppsala, Sweden).

A 3 ml fraction consisting of the 7th to 9th ml of the eluate was col-
lected and evaporated under nitrogen. The residue was dissolved in 1 ml
of buffer, and 0.5 ml taken for recovery measurement. Duplicate ali-
guots of 0.1 (corresponding to 400 nl of plasma) were diluted with

0.1 ml of buffer and then further processed for assay as described for
the standard curve tubes. The lowest reliably detectable concentration
was 29 fmol/tube, i.e. 72.% nmol/) plasma assuwing no procedural losses
due to extracticn or chromatography. Since the recovery was 70.0 %

+5.1 % (SD), the lowest detectable concentration in reality was 110
nmol/1 on the average. When ecalculating the results a correction was
made for the mass of tracer added for recovery measurements {10),

There were two reasons for the use of very low volumes of plasma in the
assay. First, the concentrations of BU 485 were relatively high - in
the order of magnitude of pmel/l. Secondly, higher volumes of plasma
caused disturbances in the charcoal separation of the bound and free
fractions. 1t was shown (the details will be published elsewhere) that
if more than 10 ul plasma were assayed, unidentified ether extractable
plasma constituents (probably lipids) significantly obstructed the
binding of free RU 486 to charcoal and thus created a negative plasma
blank., The effect of these plasma constituents was very marked when
chromatography of ether extracts was not employed. Thus, when non-
radiocactive RU 486 was added fo plasma and the plasma was extracted and
assayed without performing chromatography, the recoveries were 2-15 %
and showed an inverae relation to the volume of the plasma {from 150 ul
down to 10 uld.

The precision of the method was demonstrated by the calculation of
within-assay and between-assay variations, The coefficients of varia-
tion {for the average plasma content of 3.62 pmol/1) were 5.1 % and
14,7 %, respectively. The specificity was assessed by a parallelism
test {11). This test did not indicate a lack of parallelism at the

9% % confidence level, when three volumes of a plasma porl {2.%, 5 and
10 ul) were assayed.

In tests of cross-reactions {(at 50 % binding) of the antiserum with
three metabolites of RU 486 (kindly provided by the Roussel Uclaf Co.),
the following estimates were obtained: N-monodemebhyl RU 486-- 125 &%,
N-didemethyl RU 486 125 %, propargyl alcohol RU 486 -4 %, Because of
the strong cross-reactions of the two first-named metabolites it was
possible to ascertain by radioimmuncassay their presence in the chro-
matographic fraction used for the assay of plasma samples. It was found
that the peaks of RU 486 and its two metabalites were incompletely
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separated and that small but significant amounts of both metabolites
were present in the fraction.

A limited test of radiochemical purity {12) was performed to ascertain
whether a plasma pool from subjects treated with RU 486 contained
significant amounts of impurities. The chromatographic pesks of radio-
active RU 486 and of the immunoreactive material coincided nearly com-
pletely (details will be published elsewhere}. Hence, the identity of
the material assayed with RU 486 was fully confirmed, but the presence
of small amounts of the two cross-reacting metabolites could not be
excluded.

The results of this study are expressed in terms of the concentrations
of pure RU 486, on the understanding that small amounts of its meta-
bolites may have been present,

Statistical methods
Statistical analysis was performed after logarithmic transformatbion of
the data (13), Hence, geometric means and corvesponding 95 % confidence
limits are reported. Student's t-tests and analyses of variance were
used for comparison between groups. The areas under the curve were cal-
culated as sums of partial arsas according to the following formulas
1 i -4

. level a + level b wol. b1

2
where time (1) is expressed in hours or days and levels a and b are the
successive levels expressed in umol/1,

Partial area = time

Half-lives were calculated using conventional regression analysis,

RESULTS

Following treatment with 50 mg RU 486 daily for four days, a maximum
mean plasma level of 2.9 umol/1l waes reached. When the dose was increas-
ed to 180 and 200 mg daily for four days the corresponding levels were
4.% and 5.4 wmol/1l, respectively {Fig.1). No accumulation of the com-
pound was cbserved with any of these doses. Three days after the end of
therapy the plasma concentrations following 58 and 180 wg RU 4856 had
decreased to 1 uwmol/l, while following 200 mg RU 486 the concentration
was approximately 3 pmol/l. With 50 mg of RU 486 daily for six days the
same plasma levels were observed during treatment as with the four-day
treatment.

The areas under curve following treatment with three different doses of
RU 488 were caleulated in individual subjects between days two and four
of treatment (Table ). The geometric means (and ranges) of individual
aveas for 50, 100 and 200 mg 8U 488 da%iy were 5.9 (4.4-9,4), B.7
(5.1-13.0), and 9.7 (5.7-16.0} wmol.1”  .d, respectively. The dif-
ference was significant {p < $.05) for 50 mg RU 486 versus 100 and

200 mg RU 486 daily, respectively.
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Frg 1. Ceometric mean levels and 9% % confidence limits of RU 486 fol-
lowing oral administration to early pregnent patients. The treatment
period was four days. Upper curve 50 mg, middle curve 100 mg and lower
curve 200 mg daily.
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Table I, Geometric means {and renges) of areas under the curves (in
wrol, 17 ,d) following the btreatment of sarly pregnant women with
three different doses of RU 486, The arsas were pcaleculated for the
pericd between day two and four of drug administration. The signifi-
cance of differences was assessed by a one-way snalysis of variance
and appropriate contrasts,

Daily dose {mg) 50 100 200
) 8 11 6
Geomebric mean 5.9 B.7 9.7
Range h.4-9.4 5.14-13.0 5.7-16.0

Significance of differsnces:

Group 50 mg vs, 100 wg: p < 0.05
50 mg vs. 200 my: p < 0.05
100 wmg vs. 200 mg: not significant at the 9% % confidence level

Jable II. Eeometri? means (and ranges) of aress under slimination
curves (in pmol.1” '.h) following a single oral dose of 25 or 50 mg

of RU 486 in early pregnant and non-pregnant women {n=5 each). The
areas were calculsted for the perisd between 2 and 12 hours after ade
ministration, The significance of the differences was assessed by ths
Student's t-test (n.s. = not significant at the 95 % confidence level).

fose (mg) Pregrant Non~pregnant
25 152.6 NSy 8.1
(10.3-20.3) {11.5-25.0)
p < G.001 .S
53 28.7 ., 22.8
{23.0-41.5) {16.4-37.8)
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In the 12-hour pericd between the second and the third RU 486 doses in
two of the eight patients treated with 25 mg RU 486 twice datily for
four days, peak values of 3.4 and 4.7 umol/l, respectively, were found
two hours after tablet intake {Fig. 2).

RU 486
5 4 pmol /1

&

0 ¥ 7
8a.m 8 p.m gam

Fig., 2 Plasma levels of RU 4B& between the second and third dose of
25 mg RU 4864, The patients received the compound at 8 a.m. and 8 p.m.
daily,

Following the administration of a single dose of 25 or 50 mg RU 486, o
peak value of approximately 3.5 to 4.0 wmol/1 was reached one to two
hours after tablet intake in both pregrnant and non-pregnant women
(Figs. 3 and 47, The half-lives of elimination after a single dose of
25 mg RU 486 were 19.7 and 19.0 hours for pregnant and non-pregnant
women, respectively. For 50 mg RU 484 the corrvesponding values were
17.3 and 22.7 hours, The differences observed between preagnant and
non-pregnant women were not statistically significant,

The areas under the elimination curves between two and twslvs hours
following single doses of RU 486 were also calculated (Table I1), The
hiigher dose caused an increase in the arsa in both the pregnant and
non-pregnant women, but the increase was significant only in the preg-
nant women,
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RU (88 PREGNANT WOMEN
6 1 pmm,ii
ﬁ; 25 mg RU 486

R 488
8 ;:maifi

¢ 2 4 8 8 W22 40 6C 83 106 120
HOURS

Fig, 3. Geometric means and 3% % confidence limits of RU 48¢ following
a single dose of 25 mg or 50 wmg to =arly pregnant women,

DISCUSSTION

The aim of the study was to determine the plasma levels of RU 488 fol-
Iowing the oral edministration of the compound. The subjects partici-
pating in the study were either non-pregnant or garly pregnant women,
The non-pregnant volunteers received BY 488 orally during the secretory
phase of the cycle {(betwsen cycle days 20 to 22); the early pregnant
patients in the gth to 8th week of pregnancy (duration of amenorrhoea
up to 56 days).
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RU
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486 NON - PREGNANT WOMEN
pmmiii
T 25 myg RU 485

7 50 mg RU 486

P L &

] ¥ ¥ A k] ¥ R L4 Al 3 ¥ ] ¥ 3 H 3 ¥ L]

1 & 4 § 8 1Q 20 &Y 6¢ 8¢ Qg 120

HOURS

Fig. 4, Geomeiric means and 35 % confidence limits of RU 486 following
a single duse of 2% mg or 50 mg to non-pregnant wamen,

The plasma concentration of RU 486 was determined by radicimmunoassay,

the pruwip
In order to

les of which were described earlier by Salmon & Mouren (14).
increase its specificity, chromatography of plasma extracts

was performed on Sephadex LH 20 prior to the radioimmunpassay proper.
The specificity of the radicimmurnmassay (s of special imporiance, since
it was shown by Salmon & Mouren (14) and confirmed in the present paper
that two major metabolites of RU 488, its monodemethyl and didemethyl

derivatives

(8), exhibit a high degree of cross-~reaction with the anti-
t g

body aveilable.
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1t was confirmed in the spscificity studies mentigned in this investi-
gation that the major compound assayed was identical with RU 486. The
presence of this compound in the chromatographic fractions used for our
assays was also confirmed by bigh performance liguid chromatograhy
{15). At the same time, the presence of small amounts of the two major
metabolites of RU 486 could not be excluded by the tests deseribed in
the pressnt study. Investigations are being made to further improve the
specificity of the radioimmuncassay,

A complete separation of the metabolites from the parent compound will
make it possible to measure their concentrations and to establish a
complete pharmacokinetic pattern for RU 486, This may be of particular
wterest 1n view of the observation that the main metaboelites retain
part of the biolegical activities of the parent molecule (8},

Following the oral administration of single deses of 235 and 50 mg

RU 486 to non-pregnant and early pregnant women, peak plasma concentra-
tions hetween 3.5 and 4.0 pmol/1 were found after one to two hours.

The half-lives were alsc the same in the two pabient groups, about 20
hours. These results are similar to those reported by Decaedt et al.
(8} in male volunteers receiving 100 mg RU 486 orally.

In early pregnant women the areas under the elimination curves were
significantly higher for 50 mg than for 2% mg RU 486 following single
doses of RU 486, The difference was less marked and not statistically
significant in the non-pregnant subjects. The discrepancy may be due to
chance as the number of subjects was small, but 1t may alsoc reflect
variations in the degree of absorption. In pregnant womsn with a re-
duced gastro~intestinal motililty, the substance may be absorbed more
cumletely than in non-pregnant women,

Following oral administration of a total daily dose of 50, 100 or

200 mg RU 488 for four days to early pregnant patients, maximum plasma
levels of 2.9, 4.% and 5.4 mmol/1, respectively, were found, The plasma
levels were significantly higher following 100 mg RU 486 than following
50 mg RU 486, The differences in plasma levels following 100 and 200 mg
RU 486 were less marked and not statistically significant. The resulbs
may indicate that the degree of absorption of the compound decreases
with higher doses, sven in pregnant women,

It bhas been reported that RBU 488 is bound in human plasma to a hitherto
unidentified protein {16). This finding suggests that a larger portion
of RU 4B6 should be present in blood in a bound form and a smaller por-
tion in an unbound (free) form. It should be noticed thab, in the pres-
ent study, the "totalY circulating BU 486 was measured, i.2. the

ebther-extractable sum of the protein bound and unbound {free) portions.

it is freguently assumed that only the free fraction can interact with
the receptor molecules and thus produce biological sffects. An increase
in the dose should result in an increase in the amount of both the
"total®™ and the free RU 486 and, consegquently, in a more pronounced
effect.
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Az seen in the present study, the "total" and, consequently, the free
levels of RU 486 did not increase proportionally to the dose. In the
clinical dose-finding studies in early pregnant women the efficacy of
the treatment was not dose-related within the dose range studied (3,4},
There may be various explanations for this: 1) the degree of absorption
is lower after higher doses, 2) the concentration of free RU 486 was
insufficient bo saturate the receptor even with the highest dose em-
ployed, or 3) the higher doses of RU 486 have agonistic effect. It is
also possible that the saturation of the progesterons receplor in the
uterus is not sufficient to induce an adequate endogenous release of
PGE,  that causes effective uterine contractions and complete expul-
si0f"f the conceptus (§).

It may be concluded from the present study that following oral adminis-
tratinon in both non-pregnant and early pregnant women, no accumulation
of the compound in plasma was seen with a dose up to 200 mg RU 486
daily for four days. Other studies are required to determine the plasma
prafiles of the main, partially bivcactive metabolites of RU 486 and to
aszsess the influence of RU 486 binding to plasma proteins on the effi-
cacy of the drug for termination of early pregnancy and menstrual regu-
lation,
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SAN-MING HUI 1628

-- 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 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- |f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)K Responsive to communication(s) filed on 24 January 2012.
2a)[X] This action is FINAL. 2b)[] This action is non-final.
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4)[J 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)X Claim(s) 1-8is/are pending in the application.
ba) Of the above claim(s) 8 is/are withdrawn from consideration.

6)[] Claim(s) is/are allowed.

7)X]I Claim(s) 1-7is/are rejected.

8)[] Claim(s) _____is/are objected to.

9)[] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

10)[] The specification is objected to by the Examiner.
11)] The drawing(s) filed on ______is/are: a)[_] accepted or b)[] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[JSome * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.[] 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [ Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) D Other: _____
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20120326
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DETAILED ACTION
Applicant’s response filed 1/24/2012 has been entered. Claims 1-8 are pending.
Claim 8 is withdrawn from further consideration as it is directed to non-elected subject
matter.
Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Medical Encyclopedia of Medline (http://

htip/www.nim.nih.gov/mediineplus/ency/article/003430.him, 10/2005) in view of US

6,964,953 (‘953) and Sarkar, European Journal of Obstetrics and Gynecology and
Reproductive Biology, 2002;101:113-120.

Medical Encyclopedia teaches Therapeutic drug levels are usually performed to
look for the presence and the amount of specific drug in the blood. With most
medications, a certain level of drug is needed in the blood stream to obtain the desired
therapeutic effect. (see page one of the article).

Medical Encyclopedia does not expressly teach the optimization of mifepristone
level in patients with Acute stress disorder.

‘953 teaches glucocorticoid antagonist, such as mifepristone, as useful in
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Treating Acute Stress Disorder (see claims 1, 5, and 15 for example). '953 teaches the
dosage of the glucocorticoid receptor antagonists as 1 to 10 mg per kilogram (see claim
6). For an average adult who weighs 75kg, it is about 75 — 750mg. ‘953 teaches the
course of therapy is 30 days (see claim 16).

Sarkar teaches the serum concentration of various dosages of mifepristone
administered. For medium dose (100-200mg of mifepristone), the serum concentration
can reach to 4.5 and 5.4 ymol/l (1933.2 ng/ml to 2276.88ng/ml). For a higher dose (400-
600mg), the serum concentration gets even higher. (see pages 114-115).

It would have been obvious to one of ordinary skill in the art at the time the
invention was made to optimize the serum level of mefipristone in patients suffering
from Acute Stress Disorder.

One of ordinary skill in the art would have been motivated to optimize the serum
level of mefipristone in patients suffering from Acute Stress Disorder. Adjusting the
therapeutic serum levels to obtain a therapeutic effect is well-known in the art. Since
both the serum concentration and the dosage of mifepristone useful in treating the
Acute Stress Disorder are both well-known. Adjusting the serum level of mifepristone
would be seen as equivalent to adjusting the dosage of mifepristone to effectively treat
Acute Stress Disorder would be reasonably expected to be successful.

Response to Arguments

Applicant's arguments filed 1/24/2012 averring the serum level as unpredictable

and being displaced a nonlinear pharmacokinetics have been fully considered but they

are not persuasive. The examiner notes that it is well-known that mifepristone and the
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serum level are positively correlated, i.e., increasing the dose will increase the serum
level. Therefore, one of ordinary skill in the art would readily see that adjusting the
serum level is essentially the same as adjusting the dosage of mifepristone. Since the
dosages of mifepristone for treating various disorders are known and the common
dosage are corresponding to the serum level of more than 1300ng/ml, regardless of the
pharmacokinetics of mifepristone, one of ordinary skill in the art would have been
motivated to employ the herein claimed dosages of mifepristone, and thereby achieve
the serum levels of mifepristone to be more than 1300ng/ml.

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 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 SAN-MING HUI whose telephone number is (571)272-

0626. The examiner can normally be reached on Mon - Fri from 9:00 to 5:00.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Brandon Fetterolf can be reached on (571) 272-2919. 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, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

San-ming Hui
Primary Examiner
Art Unit 1628

/San-ming Hui/
Primary Examiner, Art Unit 1628
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Commissioner:

In response to the Office Action mailed August 3, 2011, please enter the following
amendments and remarks. A petition for a three-month extension of time is filed concurrently
herewith. |

Amendments to the Claims are reflected in the listing of claims which begins on
page 2 of this paper.

Remarks begin on page 4 of this paper.
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Appl. No. 12/199,114 PATENT
Amendment B dated January 24, 2012
Reply to Office Action of August 3, 2011

Amendments to the Claims:

The following is a complete list of claims indicating the changes incorporated by the present
amendment and replacing all prior versions of the claims. Any claims canceled herein and all
deletions made in claims that are not canceled herein are done so without prejudice to being re-

instituted at a later date in this or a related application.

Listing of Claims:

1. (Original) A method for optimizing levels of mifepristone in a patient
suffering from a mental disorder amenable to treatment by mifepristone, the method comprising:
treating the patient with seven or more daily doses of mifepristone over a period of seven or
more days;
testing the serum levels of the patient to determine whether the blood levels of mifepristone
are greater than 1300 ng/mL; and
adjusting the daily dose of the patient to achieve mifepristone blood levels greater than

1300 ng/mL.

2. (Original) The method of claim 1, wherein the mental disorder is a member
selected from the group consisting of a stress disorder, delirium, mild cognitive impairment (MCI),

dementia, psychosis and psychotic major depression.

3. (Original) The method of claim 2, wherein the stress disorder is a member
selected from the group consisting of Acute Stress Disorder, Post-Traumatic Stress Disorder and

Brief Psychotic Disorder with Marked Stressor(s).

4, (Original) The method of claim 1, wherein each of the seven or more daily

doses of mifepristone are administered orally.

5. (Original) The method of claim 1, wherein the patient is treated with 28 or

more daily doses over a period of 28 or more days.

6. (Original) The method of claim 1, wherein the testing is performed by a
plasma sampling collection device suitable for detecting mifepristone serum levels.
Page 2 of 8
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Amendment B dated January 24, 2012
Reply to Office Action of August 3, 2011

7. (Original) The method of claim 1, wherein the adjusting step comprises
increasing the daily dose of the patient to achieve mifepristone blood levels greater than

1300 ng/mL.

8. (Withdrawn) A kit for treating a mental disorder amenable to treatment by
mifepristone, the kit comprising:
seven daily doses of mifepristone; and

a plasma sampling collection device suitable for detecting mifepristone serum levels.

Page 3 of 8
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Appl. No. 12/199,114 PATENT
Amendment B dated January 24, 2012
Reply to Office Action of August 3, 2011

REMARKS

Upon entry of the present amendment, claims 1-8 are pending in the above-referenced
patent application and are currently under examination. Claim 8 is withdrawn. Reconsideration of

the application is respectfully requested.

I OBVIOUSNESS OVER MEDICAL ENCYCLOPEDIA OF MEDLINE, THE ’953
PATENT AND SARKAR

Claims 1-7 are rejected under 35 USC § 103(a) as allegedly being obvious over
Medical Encyclopedia of Medline (http://www.nlm.nih.gov/medlineplus/ency/article/003430.htm,
October 2005, “Medical Encyclopedia”) in view of U.S. Patent No. 6,964,953 and Sarkar, European
Journal of Obstetrics and Gynecology and Reproductive Biology 2002, 101, 113-120. Applicants
respectfully traverse the rejection in view of the comments below.

A claim is considered obvious “if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been obvious at
the time the invention was made to a person having ordinary skill in the art to which said subject
matter pertains” (35 USC § 103(a)). The Supreme Court in KSR International Co. v. Teleflex Inc.,
550 U.S. 398, 82 USPQ2d 1385, 1395-97 (2007) identified a number of rationales to support a
conclusion of obviousness which are consistent with the proper “functional approach” to the
determination of obviousness as laid down in Graham. The key to supporting any rejection under 35
U.S.C. 103 is the clear articulation of the reason(s) why the claimed invention would have been
obvious. The Supreme Court in KSR noted that the analysis supporting a rejection under 35 U.S.C.
103 should be made explicit. One of the rationales addressed by the court in KSR supports a finding
of obviousness when the prior art reference (or combination of references) (1) teaches or suggests
the claim elements; (2) provides some suggestion or motivation to combine the references; and (3)
provides a reasonable expectation of success (MPEP § 2143). As discussed in detail below, none of
the cited references satisfies all three requirements under MPEP § 2143.

The Examiner alleges it would have been obvious to optimize the serum level of
mifepristone in patients suffering from acute stress disorder because Medical Encyclopedia describes
that a certain level of a drug is needed in the blood stream to obtain the desired therapeutic effect, the

’953 patent describes administration of mifepristone to treat acute stress disorder, and Sarkar
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Amendment B dated January 24, 2012
Reply to Office Action of August 3, 2011

describes the serum concentration of various dosages of mifepristone administered. Applicants
disagree because (1) mifepristone exhibits nonlinear serum pharmacokinetics, and (2) in view of
mifepristone’s nonlinear serum pharmacokinetics, the combination of references fails to describe the
surprising discovery of a mifepristone serum level of 1300 ng/mL as the dividing line between a
mifepristone serum level with an effectiveness greater than the placebo, and a mifepristone serum

level providing an effectiveness comparable to the placebo.

Mifepristone Exhibits Nonlinear Serum Pharmacokinetics

At the time the present invention was filed, it was known in the art that mifepristone
exhibits nonlinear serum pharmacokinetics in humans (see Contraception 2003, 68, 421-426, Exhibit
A, Abstract). Mifepristone serum kinetics are regulated by the serum transport protein o 1-acid
glycoprotein (AAG). The binding of mifepristone to AAG limits the tissue availability of
mifepristone because as the concentration of mifepristone is increased, the AAG first becomes
saturated with mifepristone. At some critical point, the AAG is saturated and additional
mifepristone is not bound to AAG. See Figure 4 of Exhibit A shown below, for example, showing
the percentage of serum non-protein-bound mifepristone (dark line with circles) and the rapid

increase in non-protein-bound mifepristone above the saturation concentration:
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Thus, as Exhibit A describes, mifepristone exhibits nonlinear serum pharmacokinetics
at doses greater than 200 mg (see Abstract of Exhibit A). Because the doses of the present invention

are greater than 200 mg and the mifepristone serum pharmacokinetics are nonlinear, it is surprising
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Reply to Office Action of August 3, 2011

that mifepristone serum levels above 1300 ng/mL provide an effective treatment for a variety of
mental disorders, while mifepristone serum levels below 1300 ng/mL are no more effective than the

placebo.

It is Unpredictable what Mifepristone Serum Concentration Would Provide an Effective
Treatment for a Variety of Mental Disorders

Given the nonlinear serum pharmacokinetics for mifepristone known at the time the
present application was filed, it is unpredictable what mifepristone serum concentration would
provide an effective treatment for mental disorders. In view of the nonlinear behavior of
mifepristone serum pharmacokinetics, the present invention surprisingly discovered that maintaining
mifepristone serum levels above 1300 ng/mL provide an effective treatment for a variety of mental
disorders, while mifepristone serum levels below 1300 ng/mL are no more effective than the
placebo. Thus, maintaining blood serum levels of mifepristone above 1300 ng/mL in a patient
suffering from a mental disorder amenable to treatment by mifepristone, the patient suffering from
the mental disorder receives a mifepristone dose producing a efficacious mifepristone serum level.

As shown in Figure 2 of the application, reproduced below for the Examiner’s
convenience, for all dosage levels, 40% of the patients having mifepristone serum levels greater than
1357 ng/mL showed at least a 50% reduction from baseline in BPRS PSS scores at days 7 and 56.
For patients having mifepristone serum levels less than 1357 ng/mL, only 27% of patients showed at
least a 50% reduction from baseline in BPRS PSS scores, nearly identical to the 26% response rate

of patients receiving the placebo.

BPRS PSS - Days 7 and 56 Response

40%

% of patients
who have at
least a 50%
reduction
from baseline
in BPRS PSS
scores at days
7 and 56

n=269 n=146 n=281
p <.001
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Similarly, for patients receiving a 1200 mg dose of mifepristone, 54% of the patients
showed at least a 50% reduction from baseline in BPRS PSS scores at days 7 and 56, versus 31% of
patients having mifepristone serum levels of less than 1357 ng/mL. The placebo group showed only
34% of patients having at least a 50% reduction from baseline in BPRS PSS scores, comparable to
those patients with a mifepristone serum level less than 1357 ng/mL. See Figure 5 of the
application, reproduced below for the Examiner’s convenience.

BPRS PSS - Days 7 and 56 Response
70

60 -

54%

50 -

% of patients

who have at -
least a 50% 40
reduction

from baseline 30

in BPRS PSS
scores at days
7 and 56 20 -
10 -
0 >1357 Placebo
n=56 n=13 n=76
p=.026

The combination of Medical Encyclopedia, the 953 patent and Sarkar only describe
treatment of acute stress disorder with mifepristone and dosages of mifepristone that afford certain
serum levels of mifepristone. The combination of references does not, however, describe the
surprising discovery of a mifepristone serum level of 1300 ng/mL as the dividing line between a
mifepristone serum level with an effectiveness greater than the placebo, and a mifepristone serum
level providing an effectiveness comparable to the placebo.

Moreover, in relying on the combination of Medical Encyclopedia, the 953 patent
and Sarkar, the Examiner is using the pending claims as a road-map, engaging in impermissible
hindsight reconstruction. None of the cited references provides any motivation to select 1300 ng/mL
as the dividing line between a mifepristone serum level with an effectiveness greater than the
placebo, and a mifepristone serum level providing an effectiveness comparable to the placebo, in a
patient suffering from a mental disorder, especially in view of the unpredictability provided by

mifepristone’s nonlinear serum pharmacokinetics.
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Thus, Applicants respectfully submit the present invention is not obvious over the
combination of Medical Encyclopedia, the 953 patent and Sarkar. Accordingly, Applicants

respectfully request that the Examiner withdraw this aspect of the rejection.

CONCLUSION

In view of the foregoing, Applicants believe 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.

If the Examiner believes a telephone conference would expedite prosecution of this

application, please telephone the undersigned at 415-576-0200.

Respectfully submitted,

i

Alexander R. Trimble
Reg. No. 52,301

KILPATRICK TOWNSEND & STOCKTON LLP
Two Embarcadero Center, Eighth Floor

San Francisco, California 94111-3834

Tel: 415-576-0200

Fax: 415-576-0300

Attachments

ART:art
63886138 v1
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Original research article

The pharmacokinetics of mifepristone in humans reveal insights into
differential mechanisms of antiprogestin action

Oskari Heikinheimo®?*, Raimo Kekkonen®™®, Pekka Lihteenmaki®

*Department of Obstetrics and Gynecology, University of Helsinki, P.O. Box 140, SF-00029, HUS, Helsinki, Finland
YSteroid Research Laboratory, Institute of Biomedicine, University of Helsinki, Helsinki, Finland
°Lohja Hospital, Lohja Hospital Area, Lohja, Finland

Received 24 October 2002; received in revised form 3 February 2003; accepted 17 March 2003

Abstract

The pharmacokinetics of mifepristone is characterized by rapid absorption, a long half-life of 25-30 h, and high micromolar serum
concentrations following ingestion of doses of =100 mg of the drug. The serum transport protein—a 1-acid glycoprotein (AAG)—regulates
the serum kinetics of mifepristone in man. Binding to AAG limits the tissue availability of mifepristone, explaining its low volume of
distribution and low metabolic clearance rate of 0.55 L/kg per day. In addition, the similar serum levels of mifepristone following ingestion
of single doses exceeding 100 mg can be explained by saturation of the binding capacity of serum AAG. Mifepristone is extensively
metabolized by demethylation and hydroxylation, the initial metabolic steps being catalyzed by the cytochrome P-450 enzyme CYP3A4.
The three most proximal metabolites, namely, monodemethylated, didemethylated and hydroxylated metabolites of mifepristone, all retain
considerable affinity toward human progesterone and glucocorticoid receptors. Also, the serum levels of these three metabolites are in ranges
similar to those of the parent mifepristone. Thus, the combined pool of mifepristone—plus its metabolites—seems to be responsible for the
biological actions of mifepristone. Recent clinical studies on pregnancy termination and emergency contraception have focused on
optimization of the dose of mifepristone. In these studies it has become apparent that the doses efficient for pregnancy termination differ
from those needed in emergency contraception—mifepristone is effective in emergency contraception at a dose of 10 mg, which results in
linear pharmacokinetics. However, the =200 mg doses of mifepristone needed for optimal abortifacient effects of mifepristone result in
saturation of serum AAG and thus nonlinear pharmacokinetics. In view of the pharmacokinetic data, it may be speculated that dosing of
mifepristone for pregnancy termination and for emergency contraception could be reduced to approximately 100 mg and 2-5 mg,
respectively. It remains to be seen whether the newly synthesized, more selective antiprogestins will prove more efficacious in the clinical
arena. © 2003 Elsevier Science Inc. All rights reserved.

Keywords: Metabolism; High performance-liquid chromatography; Radioimmunoassay; Emergency contraception; Medical abortion; Dose-response
relationships

1. Introduction

Recent clinical studies on the use of mifepristone in
medical termination of pregnancy and in emergency con-
traception have focused on optimization of mifepristone
regimens. In termination of first-trimester pregnancy, a
200-mg dose of mifepristone, in combination with vaginally
administered prostaglandin, is equally effective as a higher
dose (600 mg) of mifepristone [1-3]. In these studies, the
percentages of complete abortions have ranged 88-96%
[1-3]. The results of preliminary studies have suggested that

* Corresponding author. Fax: +358-9-47174801.
E-mail address: oskari.heikinheimo@helsinki.fi (O. Heikinheimo).

even a 100-mg dose of mifepristone might be equally ef-
fective [4]. However, in a randomized multicenter study
arranged by the World Health Organization (WHO), 50 mg
of mifepristone combined with vaginally administered pros-
taglandin was 1.6 times more likely to fail in termination of
first trimester pregnancy when compared with a regimen
containing 200 mg of mifepristone [5].

In emergency contraception, considerably lower doses of
mifepristone are needed. In a randomized study arranged by
the WHO, a 10-mg dose of mifepristone was equally effec-
tive as 50 mg or 600 mg doses, each preventing 84—86% of
pregnancies [6]. In fact, the lowest effective dose of mife-
pristone in emergency contraception has not been charac-
terized. The more than 10-fold difference in the doses of

0010-7824/03/8$ — see front matter © 2003 Elsevier Science Inc. All rights reserved.
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Fig. 1. Serum levels (mean * SE) of mifepristone following administration of 2 mg (M) and 25 mg ((J) to five female volunteers. The data are depicted on
both linear (lower) and semilogarithmic (upper) scales. Redrawn from Kekkonen et al. [17].

mifepristone required for optimal clinical effects in emer-
gency contraception and in pregnancy termination suggests
that different biological mechanisms mediate these clinical
effects of mifepristone.

The antiglucocorticoid effects of mifepristone are in
sharp contrast with its antiprogestagenic effects in preg-
nancy termination or in emergency contraception. Early
studies by Bertagna et al. [7] and Gaillard et al. [8] showed
that activation of the hypothalamic-pituitary-adrenal (HPA)
axis in response to mifepristone is clearly a dose-dependent
phenomenon, and significant increases in the circulating
concentrations of adrenocorticotropic hormone and cortisol
are seen following administration of =200 mg of the drug.
Moreover, more pronounced activation of the HPA axis is
seen as the dose of mifepristone is increased [7,8].

The differences in the clinical effects of mifepristone are
also related to its pharmacokinetics—the high efficacy of
mifepristone in emergency contraception is seen in the dose
range that results in linear kinetics of the drug in serum.
However, the doses required for termination of pregnancy
or activation of the HPA axis result in saturation level, non
linear kinetics of mifepristone. In this article we review the
pharmacokinetics of mifepristone in humans, with special
emphasis on the relationships between its pharmacokinetics
and clinical efficacy.

2. Pharmacokinetics of mifepristone

2.1, Assay systems for mifepristone

Various assay methods such as radioimmunoassay (RIA)
[9], radioreceptorassay (RRA) [10,11] and assays based on
high-performance liquid chromatography (HPLC) have
been used to measure serum mifepristone levels [12—-14]. It
soon became apparent that mifepristone is extensively me-

tabolized, and due to the cross-reacting metabolites, direct
RIA and RRA failed to distinguish the parent mifepristone
from its metabolites [15]. However, the micromolar serum
levels of mifepristone—seen following ingestion of doses
currently used in clinical practice—allowed us to develop
methods based on HPLC for detailed analysis of the phar-
macokinetics and metabolism of mifepristone [16]. Column
chromatography can be used to separate the metabolites
from the parent mifepristone, which can then be measured
specifically either by RIA or HPLC [13].

2.2. Absorption and distribution of mifepristone

Following oral ingestion, mifepristone is rapidly ab-
sorbed and the time to peak serum levels (t,,,,) is approx-
imately 1-2 h [11-13]. Also, when analyzed by specific
RIA or HPLC, the t,,,, values have been similar within the
dose range of 200—600 mg of mifepristone [16,17]. Peak
concentrations (C,,,,) rise according to the dose of mife-
pristone within the dose range of 2-25 mg [17]. However, at
higher doses of 100-800 mg, C_,, values do not differ
significantly, most likely as a result of saturation of the
serum binding capacity for mifepristone [16]. The bioavail-
ability has been estimated to be 40% following oral intake
of 100 mg of mifepristone [18]. Unfortunately, attempts to
bypass the first-pass metabolism by means of vaginal ad-
ministration resulted in low serum levels of mifepristone
[19].

2.3. Serum levels of mifepristone

The pharmacokinetics of mifepristone have been studied
following single oral doses ranging 2—800 mg. Following
ingestion of 2 and 25 mg doses, the levels of mifepristone,
as well as the areas under the concentration curves (AUCs),
rise according to the dose (Fig. 1) [17]. However, following
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Fig. 2. Serum levels (mean = SE) of mifepristone and its monodemethylated, hydroxylated and didemethylated metabolites following administration of single
doses of 100, 400, 600 and 800 mg to female volunteers. Statistically significant differences in the serum levels between the groups ingesting 100 and 800
mg are indicated by asterisks (*p < 0.05; **p < 0.01; ***p < 0.005; ****p < 0.001). Redrawn from Heikinheimo et al. {16].

intake of single doses of 100, 400, 600 and 800 mg, the
concentrations of mifepristone have all been observed to be
at ~2.5 umol/L at 24 h (Fig. 2) [16] despite the nearly
10-fold difference in the dose ingested.

When administered repeatedly, a similar phenomenon in
the plateau levels is seen when the daily dose of mifepristone
exceeds 100 mg [20]. Figure 3 shows the individual and mean
levels of mifepristone in a group of six women given 50 mg
twice a day for 7 days. The individual levels of mifepristone
were similar among the subjects, and the individual half-lives
of mifepristone varied from 26—48 h. The micromolar serum
concentrations of mifepristone also persist during prolonged
daily treatment with 200 mg for up to 20 months [21].

2.4. Serum binding characteristics of mifepristone

In human serum, 94-99% of mifepristone is protein
bound [10,16]. Early studies by Moguilewsky and Philibert
[22] indicated that human serum, unlike rat serum, contains
a high-affinity binding protein for mifepristone, which was
soon identified as « 1-acid glycoprotein (AAG). The highly

significant correlations between serum levels of mifepris-
tone and AAG suggested that AAG has a great impact on
the pharmacokinetics of mifepristone in man [16,23]. Stud-
ies involving centrifugal ultrafiltration dialysis showed that
a serum concentration of mifepristone of 2.5 umol/L rep-
resents saturation of AAG binding capacity (Fig. 4) [16]. In
addition, albumin appears to have a high-capacity role in the
serum transport of mifepristone [16].

Thus, in humans, serum AAG appears to limit the tissue
availability of mifepristone. However, mifepristone exceed-
ing the binding capacity of AAG may be more susceptible
to excretion or possibly diffusion into peripheral tissues
[24]. In accordance with the low volume of distribution,
tissue mifepristone levels have been observed to be in the
same range or lower than serum levels following intake of
200 mg of mifepristone prior to hysterectomy [24].

2.5. Metabolism of mifepristone in humans

The elimination phase half-life of mifepristone (t,,,) has
been reported to vary between 24 and 48 h when analyzed
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Fig. 3. Individual and mean (£SE) levels of mifepristone during intake of 50 mg twice a day for 7 days in six female volunteers. Redrawn from Heikinheimo

[20].

by HPLC [14,20]. However, investigators employing either
RIA or RRA have reported t,,, values between 54 and 90 h
[11,25], this most likely a result of the presence of cross-
reacting metabolites of mifepristone.

The metabolism of mifepristone is initiated by rapid
demethylation and hydroxylation in humans, rats and mon-
keys [18]. The enzyme CYP3A4 has been shown to be the
primary cytochrome P-450 enzyme responsible for the ox-
idative metabolism of mifepristone in human liver micro-
somes [26]. Following oral intake of 100 mg or more,
constant serum levels of mifepristone, but increasing con-
centrations of the monodemethylated, didemethylated and
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Fig. 4. Percentage of serum non-protein—bound mifepristone (mean * SE)
in human serum, in phosphate-buffered saline (PBS) containing human
alpha l-acid glycoprotein (AAG), and in PBS containing human albumin.
Redrawn from Heikinheimo et al. {16].

hydroxylated metabolites of mifepristone are found, with
serum levels of the monodemethylated metabolite exceed-
ing those of the parent compound [16,27]. Following ad-
ministration of mifepristone at doses over 400 mg, the
concentrations of the didemethylated and hydroxylated me-
tabolites also exceed those of the parent compound (Fig. 2)
[16]. Peak levels of the monodemethylated and hydroxy-
lated metabolites are reached by 2—4 h. The time course of
the didemethylated metabolite is somewhat different, with
peak levels being measured only after 10 h following in-
gestion of mifepristone.

The demethylated and hydroxylated metabolites are fur-
ther metabolized and excreted into bile. In humans, only a
very small fraction of mifepristone can be detected in urine
[18].

3. Binding of mifepristone and its metabolites to hPR
and hGR

Tables 1 and 2 summarize the relative binding affinities
(RBAs) of mifepristone, the monodemethylated, hydroxy-
lated and didemethylated metabolites, as well as those of
reference steroids, to the human progesterone receptor
(hPR) and glucocorticoid receptor (hGR) [15]. The rela-
tively high receptor-binding affinities of mifepristone’s me-
tabolites in combination with the high serum levels of the
metabolites suggest that some of the biological effects of
mifepristone may be mediated via both the parent com-
pound as well as the pool of metabolites.

The efficacy of mifepristone in pregnancy termination
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Table 1
Relative binding affinities (RBAs) of mifepristone and its three
metabolites to the human uterine progesterone receptor

Compound RBA %
ORG-2058 374
Mifepristone 100
Progesterone 43
Monodemethylated metabolite 21
Hydroxylated metabolite 15
Didemethylated metabolite 9

cannot be improved by increasing the dose beyond 200 mg
[1-3]. Thus, based on the similar serum concentrations of
mifepristone, but increasing levels of the metabolites fol-
lowing intake of =100 mg of mifepristone (Fig. 2), it may
be speculated that the lower affinities of the metabolites
towards hPR (Table 1) imply minor importance of these
metabolites in the abortifacient action of mifepristone.

In comparison with hPR, the RBAs of the monodem-
ethylated, hydroxylated and didemethylated metabolites to-
ward hGR (Table 2) are more pronounced. The antiglu-
cocorticoid effects of mifepristone increase in a dose-
dependent manner following ingestion of doses of =200 mg
[7,8]. Thus, based on the similar serum levels of parent
mifepristone but increasing levels of the metabolites, it may
be speculated that the metabolites are important in the
antiglucocorticoid actions of mifepristone.

4. Pharmacokinetics vs. clinical effects of mifepristone

Understanding the pharmacokinetics of mifepristone has
aided the design of studies aimed at optimizing mifepristone
regimens. In several randomized multicenter studies, it has
become clear that a 200-mg dose, but not a 50-mg dose, of
mifepristone in combination with prostaglandin is effective
in pregnancy termination [1-3,5]. In fact, even a 100-mg
dose of mifepristone might be acceptably effective [4]. In
view of the saturation stage pharmacokinetics of mifepris-
tone following intake of doses of 100 mg and more, the
efficacy of the 100 mg dose is not surprising. Thus, for
termination of pregnancy, the saturation stage serum kinet-
ics of mifepristone appear important. It may be speculated

Table 2
Relative binding affinities (RBAs) of mifepristone and its three
metabolites to the human placental glucocorticoid receptor

Compound RBA %
Mifepristone 100
Monodemethylated metabolite 61
Hydroxylated metabolite 48
Didemethylated metabolite 45
Dexamathasone 23
Cortisol 9

that the abortifacient properties—decidual bleeding, in-
creased uterine contractility and sensitivity to prostaglan-
dins—require complete saturation of the uterine progester-
one receptors.

When women with complete and incomplete termination
of pregnancy following administration of a single dose of
600 mg of mifepristone were compared, the serum levels of
mifepristone and those of the three metabolites were indis-
tinguishable [28]. It therefore appears that individual uterine
sensitivity to progesterone withdrawal, and not differences
in the pharmacokinetics of mifepristone, dictate the even-
tual clinical outcome of each subject.

In emergency contraception, mifepristone doses in the
range of 10—-600 mg behave similarly, inhibiting 84—85% of
pregnancies [6]. Therefore, the mechanism by which mifepris-
tone acts as an emergency contraceptive is clearly different
from its ability to start a cascade resulting in termination of
pregnancy. Continuous daily administration of 2 mg of mife-
pristone or more inhibits ovulation in women [29,30]; this
inhibition occurs most likely via central mechanisms [29,30].
As inhibition or delay of ovulation also appears to be a major
mechanism of action in emergency contraception [31], 10 mg
of mifepristone, and thus linear range serum levels of the drug,
are sufficient for the presumed ovulation inhibition. It may be
speculated that an even lower dose than 10 mg of mifepristone
might be effective in emergency contraception. As the endo-
metrium appears to be very sensitive to the effects of mife-
pristone [32,33], possible actions on the endometrium might
complement the efficacy of mifepristone in emergency contra-
ception.

Mifepristone has several pharmacokinetic features that
make it very useful in both termination of pregnancy and in
emergency contraception. It is rapidly absorbed and the
bioavailability of mifepristone is sufficient for clinical use.
The long t,, of mifepristone allows effective single-dose
treatment, and thus controlled distribution for both clinical
indications. It may be argued that identification of the min-
imal effective dose, which may be approximately 100 mg
for pregnancy termination and 2—5 mg for emergency con-
traception, is important. It remains to be seen whether some
of the newly synthesized antiprogestins with higher selec-
tivity will be clinically superior to mifepristone.
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5/18/2011.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Medical Encyclopedia of Medline (http://

hitp://www.nim.nih.gov/medlineplus/ency/article/003430.him, 10/2005) in view of US
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6,964,953 (‘953) and Sarkar, European Journal of Obstetrics and Gynecology and
Reproductive Biology, 2002;101:113-120.

Medical Encyclopedia teaches Therapeutic drug levels are usually performed to
look for the presence and the amount of specific drug in the blood. With most
medications, a certain level of drug is needed in the blood stream to obtain the desired
therapeutic effect. (see page one of the article).

Medical Encyclopedia does not expressly teach the optimization of mifepristone
level in patients with Acute stress disorder.

‘953 teaches glucocorticoid antagonist, such as mifepristone, as useful in
Treating Acute Stress Disorder (see claims 1, 5, and 15 for example). '953 teaches the
dosage of the glucocorticoid receptor antagonists as 1 to 10 mg per kilogram (see claim
6). For an average adult who weighs 75kg, it is about 75 — 750mg. ‘953 teaches the
course of therapy is 30 days (see claim 16).

Sarkar teaches the serum concentration of various dosages of mifepristone
administered. For medium dose (100-200mg of mifepristone), the serum concentration
can reach to 4.5 and 5.4 pmol/l (1933.2 ng/ml to 2276.88ng/ml). For a higher dose (400-
600mg), the serum concentration gets even higher. (see pages 114-115).

It would have been obvious to one of ordinary skill in the art at the time the
invention was made to optimize the serum level of mefipristone in patients suffering
from Acute Stress Disorder.

One of ordinary skill in the art would have been motivated to optimize the serum

level of mefipristone in patients suffering from Acute Stress Disorder. Adjusting the
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therapeutic serum levels to obtain a therapeutic effect is well-known in the art. Since
both the serum concentration and the dosage of mifepristone useful in treating the
Acute Stress Disorder are both well-known. Adjusting the serum level of mifepristone
would be seen as equivalent to adjusting the dosage of mifepristone to effectively treat

Acute Stress Disorder would be reasonably expected to be successful.

No claims are allowed.

Any inquiry concerning this communication or earlier communications from
the examiner should be directed to SAN-MING HUI whose telephone number is
(5671)272-0626. The examiner can normally be reached on Mon - Fri from 9:00 to 5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Brandon Fetterolf can be reached on (571) 272-2919. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.

NEPTUNE GENERICS - Ex. 1003
Page 164



Application/Control Number: 12/199,114 Page 5
Art Unit: 1628

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, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

San-ming Hui
Primary Examiner
Art Unit 1628

/San-ming Hui/
Primary Examiner, Art Unit 1628
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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 YY1 /qS'I Q@H‘

KILPATRICK TOWNSEND & STOCKTON LLP

By: PaA e

PATENT
Attorney Docket No.: 85178-756824
Family ID No.: 004110US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No. 5376
Joseph K. Belanoff Examiner: San Ming R Hui
Application No.: 12/199,114 Technology Center/Art Unit: 1628

Filed: August 27, 2008

For: OPTIMIZING MIFEPRISTONE
LEVELS IN PLASMA SERUM OF
PATIENTS SUFFERING FROM
MENTAL DISORDERS TREATABLE
WITH GLUCOCORTICOID RECEPTOR
ANTAGONISTS

Customer No.: 20350

AMENDMENT A & RESPONSE TO

RESTRICTION REQUIREMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commuissioner:

In response to the Restriction Requirement mailed March 31, 2011, Applicants elect,

with traverse, the invention of Group 1, drawn to a method of optimizing the levels of mifepristone,

classified in class 514, subclass 182. Applicants’ election is made with traverse, believing that the

full scope of the invention could be searched and examined without undue burden on the Patent

Office. vAccordingly, Applicants submit that the requirement under 35 U.S.C. § 121 has been met.

Page 1 of 2
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Appl. No. 12/199,114 PATENT
Amendment dated May 18, 2011
Reply to Office Action of March 31, 2011

CONCLUSION

In view of the foregoing, Applicants believe the pending claims in this Application are
in condition for substantive review on the merits. Favorable consideration is respectfully requested.
If the Examiner believes a telephone conference would expedite prosecution of this

application, please telephone the undersigned at 415-576-0200.

Respectfully submitted,

flerk T

Alexander R. Trimble
Reg. No. 52,301

KILPATRICK TOWNSEND & STOCKTON LLP
Two Embarcadero Center, Eighth Floor

San Francisco, California 94111-3834

Tel: 415-576-0200

Fax: 415-576-0300

Attachments

ART:art
63296813 v1

Page 2 of 2
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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 Applications 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
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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/EO/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
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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
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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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/199,114 08/27/2008 Joseph K. Belanoff 019904-004110US 5376
20350 7590 03/31/2011
KILPATRICK TOWNSEND & STOCKTON LLP | EXAMINER |
TWO EMBARCADERO CENTER HUL SAN MING R
EIGHTH FLOOR
SAN FRANCISCO, CA 94111-3834 | ARTUNIT | pammm~ommer |
1628
| NOTIFICATION DATE | DELIVERY MODE |
03/31/2011 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):

Docket@kilpatricktownsend.com
ipefiling @kilpatricktownsend.com
jlhice @Kkilpatrick.foundationip.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

12/199,114 BELANOFF, JOSEPH K.
Office Action Summary Examiner Art Unit

SAN-MING HUI 1628

-- 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 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on _____
2a)[ ] This action is FINAL. 2b)[] This action is non-final.
3)[] 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

4K Claim(s) 1-8is/are pending in the application.

4a) Of the above claim(s) ______is/are withdrawn from consideration.
5)[] Claim(s) _____is/are allowed.
8)[] Claim(s) _____is/are rejected.
70 Claim(s) is/are objected to.
8)[X] Claim(s) 1-8 are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[]] The drawing(s) filed on isfare: a)[] accepted or b)[T] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
1)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JAIl  b)[]Some * ¢)] None of:
1.[J Certified copies of the priority documents have been received.
2] 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [ Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____
3) ] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date __. 6) D Other: _____
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20110328
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DETAILED ACTION

Election/Restrictions
Restriction to one of the following inventions is required under 35 U.S.C. 121:
l. Claims 1-7, drawn to a method of optimizing the levels of mifepristone,
classified in class 514, subclass 182.
Il. Claim 8, drawn to a kit comprising mifepristone, classified in class 424,
subclass 401+.
The inventions are distinct, each from the other because of the following reasons:

Inventions Il and | are related as product and process of use. The inventions can
be shown to be distinct if either or both of the following can be shown: (1) the process
for using the product as claimed can be practiced with another materially different
product or (2) the product as claimed can be used in a materially different process of
using that product. See MPEP § 806.05(h). In the instant case the product as claimed
can be used for materially different method such as pharmacokinetic study.

Restriction for examination purposes as indicated is proper because all these
inventions listed in this action are independent or distinct for the reasons given above
and there would be a serious search and/or examination burden if restriction were not
required because at least the following reason(s) apply:

The search fields for the invention groups are diverse and not being overlapped.
Therefore, searching for all of the inventions encompassed by the claims impose undue

burden to the examiner.
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Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a invention to be examined even though the requirement
may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing
the elected invention.

The election of an invention may be made with or without traverse. To reserve a
right to petition, the election must be made with traverse. If the reply does not distinctly
and specifically point out supposed errors in the restriction requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable upon the
elected invention.

Should applicant traverse on the ground that the inventions are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the inventions to be obvious variants or clearly admit on the record that this is
the case. In either instance, if the examiner finds one of the inventions unpatentable
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C.
103(a) of the other invention.

Because the above restriction/election requirement is complex, a telephone call
to applicant’s agent to request an oral election was not made. See M.P.E.P. Sec.

812.01.
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The examiner has required restriction between product and process claims.
Where applicant elects claims directed to the product, and the product claims are
subsequently found allowable, withdrawn process claims that depend from or otherwise
require all the limitations of the allowable product claim will be considered for rejoinder.
All claims directed to a nonelected process invention must require all the limitations of
an allowable product claim for that process invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the product
claims and the rejoined process claims will be withdrawn, and the rejoined process
claims will be fully examined for patentability in accordance with 37 CFR 1.104. Thus, to
be allowable, the rejoined claims must meet all criteria for patentability including the
requirements of 35 U.S.C. 101, 102, 103 and 112. Until all claims to the elected product
are found allowable, an otherwise proper restriction requirement between product
claims and process claims may be maintained. Withdrawn process claims that are not
commensurate in scope with an allowable product claim will not be rejoined. See MPEP
§ 821.04(b). Additionally, in order to retain the right to rejoinder in accordance with the
above policy, applicant is advised that the process claims should be amended during
prosecution to require the limitations of the product claims. Failure to do so may result
in a loss of the right to rejoinder. Further, note that the prohibition against double
patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement

is withdrawn by the examiner before the patent issues. See MPEP § 804.01.
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Application/Control Number: 12/199,114 Page 5
Art Unit: 1628

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SAN-MING HUI whose telephone number is (571)272-
0626. The examiner can normally be reached on Mon - Fri from 9:00 to 5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Brandon Fetterolf can be reached on (571) 272-2919. 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, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

San-ming Hui
Primary Examiner
Art Unit 1628

/San-ming Hui/
Primary Examiner, Art Unit 1628
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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/199,114 08/27/2008 Joseph K. Belanoff 019904-004110US
CONFIRMATION NO. 5376
20350 PUBLICATION NOTICE

TOWNSEND AND TOWNSEND AND CREW, LLP

TWO EMBARCADERO CENTER N, AT

EIGHTH FLOOR 00000
SAN FRANCISCO, CA 94111-3834

LI

852628

Title:OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS SUFFERING FROM MENTAL
DISORDERS TREATABLE WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS

Publication No.US-2009-0062248-A1
Publication Date:03/05/2009

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY DOCKET.NO ITOT CLAIMSI IND CLAIMSl
12/199,114  08/2772008 1614 500 019904-004110US 8 2
CONFIRMATION NO. 5376
20350 UPDATED FILING RECEIPT
TOWNSEND AND TOWNSEND AND CREW, LLP
TWO EMBARCADERO CENTER T AL
000000033133988

EIGHTH FLOOR
SAN FRANCISCO, CA 94111-3834

Date Mailed: 11/17/2008

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Joseph K. Belanoff, Woodside, CA;
Assignment For Published Patent Application
Corcept Therapeutics, Inc., Menlo Park, CA
Power of Attorney: The patent practitioners associated with Customer Number 20350

Domestic Priority data as claimed by applicant
This appln claims benefit of 60/969,027 08/30/2007

Foreign Applications

If Required, Foreign Filing License Granted: 09/08/2008

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/199,114

Projected Publication Date: 03/05/2009
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
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Title

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS SUFFERING FROM
MENTAL DISORDERS TREATABLE WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS

Preliminary Class
514

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov’

| APPLICATION NUMBER |

FILING OR 371(C) DATE [ FRSTNAMED APPLICANT | ATTY. DOCKETNO/TITLE |
12/199,114 08/27/2008 Joseph K. Belanoff 019904-004110US
CONFIRMATION NO. 5376
20350 POA ACCEPTANCE LETTER
TOWNSEND AND TOWNSEND AND CREW, LLP

TWO EMBARCADERO CENTER

R AT A A
EIGHTH FLOOR 000000033133969

SAN FRANCISCO, CA 94111-3834

Date Mailed: 11/17/2008

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/07/2008.

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.

/ctuazon/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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I hereby certify that this correspondence is being filed via PATENT

S 3 S SN e W A Attorney Docket No.: 019904-004110US
7

TOWNSEND and TOWNSEND and CREW LLP

By: P C\} /MM— Q/\'V,Q‘./»/J

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 5376
Joseph K. Belanoff Examiner:

Application No.: 12/199,114 Art Unit: 1614

Filed: August 27, 2008 TRANSMITTAL LETTER —

RESPONSE TO NOTICE OF MISSING
For: OPTIMIZING MIFEPRISTONE PARTS

LEVELS IN PLASMA SERUM OF
PATIENTS SUFFERING FROM
MENTAL DISORDERS TREATABLE
WITH GLUCOCORTICOID RECEPTOR
ANTAGONISTS

Customer No.: 20350

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
Pursuant to the Notice to File Missing Parts of Nonprovisional Application, dated
09/11/2008, enclosed are the following to be made of record in the above-identified application:
1) Executed Declaration

2) Power of Attorney and Certificate of Assignee Under 37 C.F.R. § 3.73(b)
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Joseph K. Belanoff

Application No.: 12/199,114

Page 2

Please charge Deposit Account No. 20-1430 for the following fees:

Small Entity:  (a)  Filing Fee $0

(b) Search Fee $0
(¢) Examination Fee $0
(d) Application Size Fee $0
(¢)  Excess Claims Fees (§ 1.16(b), (c)):

- = X =

- = X =
()  Multiple Dependent Claims
(g) Missing Parts Surcharge $65
TOTAL FEES TO BE CHARGED $65

PATENT

The Commissioner is hereby authorized to charge any additional fees associated

with this paper or during the pendency of this application, or credit any overpayment, to Deposit

Account No. 20-1430. This Transmittal Letter is submitted in duplicate.

Customer No. 20350

Respectfully submitted,

/Alexander R. Trimble/

Alexander R. Trimble
Reg. No. 52,301

TOWNSEND and TOWNSEND and CREW LLP
Two Embarcadero Center, Eighth Floor
San Francisco, California 94111-3834

Tel: 415-576-0200
Fax: 415 576-0300
ART:pja

61685686 v1
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Attorney Docket No.: 019904-004110US
Client Ref. No.: PTO/SB/01A (07-07)

4 ™
DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS SUFFERING FROM

Title of MENTAL DISORDERS TREATABLE WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS

Invention

As the below named inventor(s), l/we declare that:

This declaration is directed to:
I:] The attached application, or
Application No. _12/199,114 , filed on _August 27, 2008

r__] as amended on (if applicable);

I/we believe that I/iwe am/are the original and first inventor(s) of the subject matter which is claimed and for which a patent is
sought;

1/we have reviewed and understand the contents of the above-identifiled application, including the claims, as amended by any
amendment specifically referred to above;

I’'we acknowledge the duty to disclose to the United States Patent and Trademark Office all information known to me/us to be
material to patentability as defined in 37 CFR 1.56, including for continuation-in-part applications, material information which
became available between the filing date of the prior application and the national or PCT International filing date of the
continuation-in-part application.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by
the USPTO to support a petition or an application. If this type of personal information is included in documents submitted to
the USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting
them to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after
publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application)
orissuance of a patent. Furthermore, the record from an abandoned application may also be available to the public if the
application is referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card
authorization forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not
publicly available.

All statements made herein of my/our own knowledge are true, all statements made herein on information and belief are
believed to be true, and further that these statements were made with the knowledge 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 application or any
patent issuing thereon.

FULL NAME OF INVENTOR(S)

Inventor one: Joseph K. Belanoff Date: A0V # 4 o X

Signature: C NN Citizen of: United States

Inventor two: Date:

Signature: Citizen of:

D Additional inventors or a legal representative are being named on additional form(s) attached hereto.
61543962 v1
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Application Data Sheet

Application Information

Application number::
08/27/08

Regular

Filing Date::
Applicétion Type::
Subject Matter:: ' Utility
Suggested classification::

Suggested Group Art Unit::

CD-ROM or CD-R?7?::

Number of CD disks::

Number of copies of CDs::

Sequence Submission::

Computer Readable Form (CRF)?::

Number of copies of CRF::

Title:: OPTIMIZING MIFEPRISTONE LEVELS IN
PLASMA SERUM OF PATIENTS SUFFERING
FROM MENTAL DISORDERS TREATABLE WITH
GLUCOCORTICOID RECEPTOR ANTAGONISTS

Attorney Docket Number::

Request for Early Publication:: No
Request for Non-Publication:: No
Suggested Drawing Figure::

Total Drawing Sheets:: 6
Small Entity?:: Yes
Latin name::

Variety denomination name::

Petition included?:: No
Petition Type::

Licensed US Govt. Agency::

Page 1

019904-004110US

Initial 8/27/08
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Contract or Grant Numbers One::

Secrecy Order in Parent Appl.:: No
Applicant Information
Applicant Authority Type:: Inventor
Primary Citizenship Country:: us
Status:: Full Capacity
Given Name:: Joseph
Middle Name:: K.
Family Name:: Belanoff
Name Suffix::
City of Residence:: Woodside
State or Province of Residence:: CA
Country of Residence:: us
Street of Mailing Address:: 1 Southgate Drive
City of Mailing Address:: Woodside
State or Province of mailing address:: CA
Country of mailing address:: us
Postal or Zip Code of mailing address:: 94062
Correspondence Information
Correspondence Customer Number:: 20350
Representative Information
Representative Customer Number:: 20350
Domestic Priority Information
Application:: Continuity Type:: Parent Application::
This Application An Appn claiming 60/969,027
benefit under 35 USC
119(e) of

Page 2

Parent Filing Date::
08/30/07

Initial 8/27/08
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Foreign Priority Information

Country::

Assignee Information

Assignee Name::

Street of mailing address::

City of mailing address::

State or Province of mailing address::
Country of mailing address::

Postal or Zip Code of mailing address::

Submitted by:

Signature

Application number::

Printed Name Alexander R. Trimble

Page 3

Filing Date::

Date

Registration Number 52,301

Initial 8/27/08
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PTO/SB/81 (07-08)

Application Number 12/199,114
Fliing Date August 27, 2008
First Named Inventor | Belanoff, Joseph K.
POWER OF ATTORNEY Title OPTIMIZING MIFEPRISTONE
OR LEVELS IN PLASMA SERUM OF
REVOCATION OF POWER OF ATTORNEY PATIENTS SUFFERING FROM
WITH A NEW POWER OF ATTORNEY MENTAL DISORDERS TREATABLE
AND WITH GLUCOCORTICOID
CHANGE OF CORRESPONDENCE ADDRESS RECEPTOR ANTAGONISTS
Art Unit 1614
Examiner Name
Attorney Docket 019904-004110US

I hereby revoke all previous powers of attorney given in the above-identified application.

D A Power of Attorney is submitted herewith.
OR

IZ | hereby appoint Practitioner(s) associated with the following Customer
Number as my/our attorney(s) or agent(s) to prosecute the application 20350
identified above, and to transact all business In the United States Patent
and Trademark Office connected therewith:

OR

D | hereby appoint Practitioner(s) named below as my/our attomey(s) or agent(s) to prosecute the application identified above, and

to transact all business in the United States Patent and Trademark Office connected therewith:

Practitioner(s) Name Registration Number

| further authorize any of the above-identified practitioners to execute a Statement Under 37 CFR 3.73(b) on 'my/our behalf to certify
the chain of title and establish my/our ownership in the application identified above.

Please recognize or change the correspondence address for the above-identified application to:
x The address associated with the above-mentioned Customer Number:
OR

D The address associated with Customer Number:
OR

D Firm or

Individual Name
Address

City ]State [ [ Zipl
Country

Telephone ‘ Email l

| am the:
I:l Applicant/Inventor.
OR
[:] Asslgnee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) (Form PTO/SB/96 submitted herewith or filed on

] SIGNATURE of Applicant or Assignee of Record
Signature WA Date AOV. 4 o0&
Name Jos k. Belmrrotf Telephone | £$2.32%+~323%0
Title and Company CES , Corceyf m¢MIM¢S

7’
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*.
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D *Total of forms are submitted.
61543968 v1
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PTO/SBIOB (06-08)
Attorney Docket No. 019904-004110US
STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: _ Joseph K. Belanoff
Application No./Patent No.: 12/199.114 i Filed/Issue Date: August 27, 2008

Entitled: OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS SUFFERING FROM MENTAL
DISORDERS TREATABLE WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS

Corcept Therapeutics, Inc. ,a _ corporation
(Name of Assignes) (Type of Assignee: corporation, partnership, university, government agency, elc.)

states that it is:
1. . g the assignee of the entire right, title, and interest; or

2. D an assignee of less than the entire right, title and interest.
(The extent (by percentage) of its ownership interest is %)

in the patent application/patent identified above by virtue of either:

A. & An assignment from the inventor(s) of the patent application/patent identified above. The assignment was
recorded In the United States Patent and Trademark Office at Reel , Frame , or for
which a copy thereof is attached.

OR
B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. From: To :
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To :
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
3. From: To :
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental sheet.

IZ As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee
was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.
[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP

302.08] :
The undersigned (whose titie\g supplied\below) is authorized to act on behalf of the assignee.
Mov 4 ioog
’ Signature Date
Josepte k. BelonotF 652-323~32Jo
4 Printed or Typed Name Telephone Number
cCEO
Title
61543971 v1
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Attorney Docket No.: 019904-004110US

ASSIGNMENT OF PATENT APPLICATION

SOLE

WHEREAS, Joseph K. Belanoff of 1 Southgate Drive, Woodside, CA 94062, hereinafter referred
to as “Assignor,” is the inventor of the invention described and set forth in the below-identified application for

United States Letters Patent:

Title of Invention: OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA
SERUM OF PATIENTS SUFFERING FROM MENTAL
DISORDERS TREATABLE WITH GLUCOCORTICOID
RECEPTOR ANTAGONISTS

Date(s) of execution of Declaration: AoV, 4, 2008
Filing Date: August 27, 2008
Application No.: 12/199,114; and

WHEREAS, Corcept Therapeutics, Inc., a corporation of the state of Delaware, located at 149
Commonwealth Drive, Menlo Park, CA 94025, hereinafter referred to as “ASSIGNEE,” is desirous of acquiring an
interest in the invention and application and in any U.S. Letters Patent and Registrations which may be granted on
the same;

For good and valuable consideration, receipt of which is hereby acknowledged by Assignor,
Assignor has assigned, and by these presents does assign to Assignee all right, title and interest in and to the
invention and application and to all foreign counterparts (including patent, utility model and industrial designs), and
in and to any Letters Patent and Registrations which may hereafter be granted on any patent application claiming
priority from the same in the United States and all countries throughout the world, and to claim the priority from the
application as provided by the Paris Convention. The right, title and interest is to be held and enjoyed by Assignee
and Assignee’s successors and assigns as fully and exclusively as it would have been held and enjoyed by Assignor
had this Assignment not been made, for the full term of any Letters Patent and Registrations which may be granted
thereon, or of any division, renewal, continuation in whole or in part, substitution, conversion, reissue, prolongation
or extension thereof.

Assignor further agrees that Assignor will, without charge to Assignee, but at Assignee’s expense,
(a) cooperate with Assignee in the prosecution of U.S. Patent applications and foreign counterparts on the invention
and any improvements, (b) execute, verify, acknowledge and deliver all such further papers, including applications
and instruments of transfer, and (c) perform such other acts as Assignee lawfully may request to obtain or maintain
Letters Patent and Registrations for the invention and improvements in any and all countries, and to vest title thereto
in Assignee, or Assignee’s successors and assigns.

IN TESTIMONY WHEREOF, Assignor has signed his/her name on the date indicated.
Dated: A0V 44 locy

\/ Joséph K. Belanoff
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Assignment
Attorney Docket No.: 019904-004110US
Page 2

SIGNATURE WITNESSED BY:
Dated: AoV 4, 2008

Dated: AoY 4‘ ng

61543960 vi

ek For

Signaturg’of Witness

Nkl S726

Printed Name

Signature of Witness

%ﬂxy/ Z(:/% JX

Printed Name
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Electronic Patent Application Fee Transmittal

Application Number:

12199114

Filing Date:

27-Aug-2008

Title of Invention:

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS
SUFFERING FROM MENTAL DISORDERS TREATABLE WITH GLUCOCORTICOID

RECEPTOR ANTAGONISTS

First Named Inventor/Applicant Name:

Joseph K. Belanoff

Filer:

Alexander Reed Trimble/Patricia Andrews

Attorney Docket Number:

019904-004110US

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz-;'s(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Late filing fee for oath or declaration 2051 1 65 65

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity

Amount

Sub-Total in
UsD($)

Miscellaneous:

Total in USD ($)

65
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Electronic Acknowledgement Receipt

EFS ID: 4250890
Application Number: 12199114
International Application Number:
Confirmation Number: 5376

Title of Invention:

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS
SUFFERING FROM MENTAL DISORDERS TREATABLE WITH GLUCOCORTICOID
RECEPTOR ANTAGONISTS

First Named Inventor/Applicant Name:

Joseph K. Belanoff

Customer Number:

20350

Filer:

Alexander Reed Trimble/Patricia Andrews

Filer Authorized By:

Alexander Reed Trimble

Attorney Docket Number: 019904-004110US
Receipt Date: 07-NOV-2008
Filing Date: 27-AUG-2008
Time Stamp: 13:27:45

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $65

RAM confirmation Number 9603

Deposit Account 201430

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
305281
1 019904-004110us.pdf yes 1
00df255907cf76a5b542c1b9772e2cf38c3ef
cd3
Multipart Description/PDF files in .zip description
Document Description Start End

Applicant Response to Pre-Exam Formalities Notice 1 2

Oath or Declaration filed 3 6

Power of Attorney 7 8

Assignee showing of ownership per 37 CFR 3.73(b). 9 11

Warnings:
Information:
30888
2 Fee Worksheet (PTO-06) fee-info.pdf no 2
441ee976c6d1765a9ccc6f4c282b6408ae7
Warnings:
Information:
Total Files Size (in bytes):i 336169

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 Applications 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 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/EO/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
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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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.

NEPTUNE GENERICS - Ex. 1003
Page 201




UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY DOCKET.NO ITOT CLAIMSI IND CLAIMSl
12/199,114  08/2772008 1614 435 019904-004110US 8 2
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PATENT
Attorney Docket No.: 019904-004110US

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF
PATIENTS SUFFERING FROM MENTAL DISORDERS TREATABLE
WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS

CROSS-REFERENCES TO RELATED APPLICATIONS
[0601] This application claims priority to U.S. Provisional Application No. 60/969,027,
filed August 30, 2007, the disclosure of which is incorporated herein in its entirety.

STATEMENT AS TO RIGHTS TO INVENTIONS MADE UNDER
FEDERALLY SPONSORED RESEARCH AND DEVELOPMENT
[0002] NOT APPLICABLE

REFERENCE TO A “SEQUENCE LISTING,” A TABLE, OR A COMPUTER
PROGRAM LISTING APPENDIX SUBMITTED ON A COMPACT DISK.
[00603] NOT APPLICABLE

BACKGROUND OF THE INVENTION
[0004] It has been surprisingly discovered that administration of the same dose of
mifepristone can produce widely varying blood serum levels in different patients. The varied
blood serum levels can result in some patients not receiving an efficacious dose of
mifepristone. For the same dose of mifepristone, the blood serum levels can differ by as
much as 800% from one patient to another. Thus, a method for ensuring that the blood serum

levels of mifepristone remain in an efficacious and safe range is needed.

BRIEF SUMMARY OF THE INVENTION
[0005] In one embodiment, the present invention provides a method for optimizing levels
of mifepristone in a patient suffering from a mental disorder amenable to treatment by
mifepristone, the method comprising: treating the patient with seven or more daily doses of
mifepristone over a period of seven or more days; testing the serum levels of the patient to

determine whether the blood levels of mifepristone are greater than 1300 ng/mL; and
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adjusting the daily dose of the patient to achieve mifepristone blood levels greater than 1300

ng/mL.

[0006] In some embodiments, the mental disorder is a member selected from the group
consisting of a stress disorder, delirium, mild cognitive impairment (MCI), dementia,
psychosis and psychotic major depression. In other embodiments, the stress disorder is a
member selected from the group consisting of Acute Stress Disorder, Post-Traumatic Stress

Disorder and Brief Psychotic Disorder with Marked Stressor(s).

[0007] In another embodiment, each of the seven or more daily doses of mifepristone are
administered orally. In other embodiments, the patient is treated with 28 or more daily doses

over a period of 28 or more days.

[0008] In a further embodiment, the testing is performed by a plasma sampling collection

device suitable for detecting mifepristone serum levels.

[0009] In other embodiments, the adjusting step comprises increasing the daily dose of the

patient to achieve mifepristone blood levels greater than 1300 ng/mL.

[0010] In a second embodiment, the present invention provides a kit for treating a mental
disorder amenable to treatment by mifepristone, the kit comprising: seven daily doses of
mifepristone; and a plasma sampling collection device suitable for detecting mifepristone

serum levels.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] TFigure 1 shows a comparison of patients receiving Corlux vs. placebo on primary
endpoint (OC) for all studies. Of the patients receiving Corlux, 35% of the patients showed
at least a 50% reduction from baseline in BPRS PSS scores at days 7 and 56, versus 26% of

patients receiving the placebo.

[0012] Figure 2 shows a comparison of patients with plasma levels >1357 ng/mL vs.
<1357 ng/mL vs. placebo (OC) for all studies. Of the patients having plasma levels of greater
than 1357 ng/mL, 40% of the patients showed at least a 50% reduction from baseline in
BPRS PSS scores at days 7 and 56, versus 27% of patients having plasma levels of less than
1357 ng/mL and 26% of patients receiving the placebo.
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[0013] Figure 3 shows a comparison of patients with plasma levels >1661ng/ml vs.
placebo (OC) for all studies. Of the patients having plasma levels of greater than 1661
ng/mL, 44% of the patients showed at least a 50% reduction from baseline in BPRS PSS
scores at days 7 and 56, versus 29% of patients having plasma levels of less than 1661 ng/mL

and 26% of patients receiving the placebo.

[0014] Figure 4 shows a comparison of patients receiving Corlux vs. placebo on primary
endpoint (OC) for the 1200mg group. Of the patients receiving the 1200 mg dose of Corlux,
47% of the patients showed at least a 50% reduction from baseline in BPRS PSS scores at

days 7 and 56, versus 34% of patients receiving the placebo.

[0015] Figure 5 shows a comparison of patients with plasma levels >1357ng/ml vs.
placebo (OC) for the 1200mg group. Of the patients in the 1200 mg group having plasma
levels of greater than 1357 ng/mL, 54% of the patients showed at least a 50% reduction from
baseline in BPRS PSS scores at days 7 and 56, versus 31% of patients having plasma levels

ofless than 1357 ng/mL and 34% of patients receiving the placebo.

[0016] Figure 6 shows a comparison of patients with plasma levels >1661ng/ml vs.
placebo (OC) for the 1200mg group. Of the patients in the 1200 mg group having plasma
levels of greater than 1661 ng/mL, 58% of the patients showed at least a 50% reduction from
baseline in BPRS PSS scores at days 7 and 56, versus 39% of patients having plasma levels

of less than 1661 ng/mL and 34% of patients receiving the placebo.

DETAILED DESCRIPTION OF THE INVENTION

I. Introduction

[0017] Administration of the same dose of mifepristone can produce widely varying
mifepristone blood serum levels in different patients. For the same dose, the blood serum
levels can differ by as much as 800% from one patient to another. For those patients with
lower blood serum levels, the effectiveness of mifepristone treatment can suffer significantly.
The present invention provides a method for optimizing the blood serum levels of
mifepristone so that the blood serum levels remain in an efficacious range and the patient

receives the necessary treatment.

[0018] The method of the present invention optimizes blood serum levels of mifepristone

in a patient suffering from a mental disorder amenable to treatment by mifepristone by first
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treating the patient with mifepristone. The treatment can be for any appropriate period of
time, such as seven or more daily doses over a period of seven or more days. Following
treatment for an appropriate period of time, the serum levels of the patient are tested to
determine whether the blood levels of mifepristone are greater than 1300 ng/mL. The daily
dose of the patient is then adjusted in order to achieve mifepristone blood levels of greater

than 1300 ng/mL.

11. Definitions

[0019] The term “amenable to treatment by mifepristone” refers to a condition that is
known to be treated by glucocorticoid antagonists such as mifepristone. Conditions such as

mental disorders (discussed below) are amenable to treatment by mifepristone.

[0020] The term “mental disorder” refers to disorders of the mind that can be treated with a
glucocorticoid antagonist such as mifepristone. Mental disorders amenable to treatment by
the methods of the present invention include, but are not limited to, a stress disorder,
delirium, mild cognitive impairment (MCI), dementia, psychosis and psychotic major

depression.

[0021] The term “stress disorder” refers to a psychiatric condition precipitated by exposure
to a traumatic or stressful event. Stress disorders include Acute Stress Disorder, Post-

Traumatic Stress Disorder, and Brief Psychotic Disorder with Marked Stressoz(s).

[0022] The term “Acute Stress Disorder” refers to a psychiatric condition in its broadest
sense, as defined in American Psychiatric Association: Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition, Text Revision, Washington, D.C., 2000 (“DSM-IV-TR”).
The DSM-IV-TR defines “Acute Stress Disorder” as characterized by anxiety, dissociative,
and other symptoms occurring within 1 month after exposure to an extreme traumatic
stressor. The DSM-IV-TR sets forth a generally accepted standard for diagnosing and

categorizing Acute Stress Disorder.

[0023] The term “Brief Psychotic Disorder with Marked Stressor(s)” refers to a psychiatric
condition in its broadest sense, as defined in DSM-IV-TR. The DSM-IV-TR defines “Brief
Psychotic Disorder with Marked Stressor(s)” as a sudden but brief onset of psychotic
symptoms developing shortly after and apparently in response to one or more stressful events.
The DSM-IV-TR sets forth a generally accepted standard for diagnosing and categorizing
Brief Psychotic Disorder with Marked Stressor(s).
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[0024] The term “delirium” refers to a psychiatric condition in its broadest sense, as
defined in American Psychiatric Association: Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revision, Washington, D.C., 2000 (“DSM-IV-TR”). The
DSM-IV-TR defines “delirium™ as a disturbance of consciousness, developing over a short
period of time, accompanied by a change in cognition that cannot be better accounted for by a
preexisting or evolving dementia. The DSM-IV-TR sets forth a generally accepted standard

for diagnosing and categorizing delirium.

[0025] The term “dementia” refers to a psychiatric condition in its broadest sense, as
defined in American Psychiatric Association: Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Washington, D.C., 1994 (“DSM-IV”). The DSM-IV defines
“dementia” as characterized by multiple cognitive deficits that include impairments in
memory and lists various dementias according to presumed etiology. The DSM-IV sets forth
a generally accepted standard for such diagnosing, categorizing and treating of dementia and

associated psychiatric disorders.

[0026] The term “mild cognitive impairment (MCI)” refers to a category of memory and
cognitive impairment that is typically characterized by a clinical dementia rating (CDR) of
0.5 (see, e.g., Hughes et al., Brit. J. Psychiat. 140:566-572, 1982) and further characterized
by memory impairment, but not impaired function in other cognitive domains. Memory
impairment is preferably measured using tests such as a “paragraph test”. A patient
diagnosed with MCI often exhibits impaired delayed recall performance. MCI is typically

associated with aging and generally occurs in patients who are 45 years of age or older.

[0027] The term “mifepristone” refers to a family of compositions also referred to as
RU486, or RU38.486, or 17-beta-hydroxy-11-beta-(4-dimethyl-aminophenyl)-17-alpha-(1-
propynyl)-estra-4,9-dien-3-one), or 11-beta-(4dimethylaminophenyl)-17-beta-hydroxy-17-
alpha-(1-propynyl)-estra-4,9-dien-3-one), or analogs thereof, which bind to the
glucocorticoid receptor (GR), typically with high affinity, and inhibit the biological effects
initiated/ mediated by the binding of any cortisol or cortisol analogue to a GR receptor (as
discussed within). Salts, hydrates and prodrugs of mifepristone are all within the scope of the

present invention.

[0028] The term “Post-Traumatic Stress Disorder” refers to a psychiatric condition in its
broadest sense, as defined in DSM-IV-TR. The DSM-IV-TR defines “Post-Traumatic Stress

Disorder” as characterized by persistent re-experiencing of an extreme traumatic event. The
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DSM-IV-TR sets forth a generally accepted standard for diagnosing and categorizing Post-

Traumatic Stress Disorder.

[0029] The term “psychotic” as used herein refers to a psychiatric condition in its broadest
sense, as defined in the DSM-IV (Kaplan, ed. (1995) supra) and described below. The term
“psychotic” has historically received a number of different definitions, ranging from narrow
to broadly described. A psychotic condition can include delusions or prominent
hallucinations, including prominent hallucinations that the individual realizes are
hallucinatory experiences, and those with hallucinations occurring in the absence of insight
into their pathological nature. Finally, the term includes a psychotic condition characterized
by a loss of ego boundaries or a gross impairment in reality testing. Unlike this definition,
which is broad and based primarily on symptoms, characterization of psychosis in earlier
classifications (e.g., DSM-II and ICD-9) were more inclusive and focused on the severity of
functional impairment (so that a mental disorder was termed “psychotic” if it resulted in
“impairment” that grossly interferes with the capacity to meet ordinary demands of life).
Different disorders which have a psychotic component comprise different aspects of this
definition of “psychotic.” For example, in schizophreniform disorder, schizoaffective
disorder and brief psychotic disorder, the term “psychotic” refers to delusions, any prominent
hallucinations, disorganized speech, or disorganized or catatonic behavior. In psychotic
disorder due to a general medical condition and in substance-induced psychotic disorder,
“psychotic” refers to delusions or only those hallucinations that are not accompanied by
insight. Finally, in delusional disorder and shared psychotic disorder, “psychotic” is

equivalent to “delusional” (see DSM-1V, supra, page 273).

[0030] Objective tests can be also be used to determine whether an individual is psychotic
and to measure and assess the success of a particular treatment schedule or regimen. For
example, measuring changes in cognitive ability aids in the diagnosis and treatment
assessment of the psychotic patient. Any test known in the art can be used, such as the so-
called “Wallach Test,” which assesses recognition memory (see below, Wallach (1980) J.
Gerontol. 35:371-375). Another example of an objective text which can be used to
determine whether an individual is psychotic and to measure efficacy of an anti-psychotic
treatment is the Stroop Color and Word Test (“Stroop Test”) (see Golden, C. J., Cat. No.
30150M, In A Manual for Clinical and Experimental Uses, Stoelting, Wood Dale, 111.) The
Stroop Test is an objective neuropsychiatric test that can differentiate between individuals

with psychosis and those without, and is described in detail below.
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[0031] The term “psychosis” refers to a psychiatric symptom, condition or syndrome in its
broadest sense, as defined in the DSM-IV (Kaplan, ed. (1995) supra), comprising a
“psychotic” component, as broadly defined above. The term psychosis can refer to a
symptom associated with a general medical condition, a disease state or other condition, such
as a side effect of drug abuse (a substance-induced disorder) or as a side effect of a
medication. Alternatively, the term psychosis can refer to a condition or syndrome not

associated with any disease state, medical condition, drug intake or the like.

[0032] Psychosis is typically defined as a mental disorder or condition causing gross
distortion or disorganization of a person’s mental capacity, affective response, and capacity to
recognize reality, communicate, and relate to others to the degree of interfering with his

capacity to cope with the ordinary demands of everyday life.

[0033] The term “psychotic major depression,” also referred to as “psychotic depression”
(Schatzberg (1992) Am. J. Psychiatry 149:733-745), “psychotic (delusional) depression”
(Ibid.), “delusional depression” (Glassman (1981) supra) and, “major depression with
psychotic features” (see the DSM-III-R), refers to a distinct psychiatric disorder which
includes both depressive and psychotic features. Individuals manifesting both depression and
psychosis, i.e. psychotic depression, are herein referred to as “psychotic depressives.” It has
been long-recognized in the art as a distinct syndrome, as described, for example, by
Schatzberg (1992) supra. Illustrative of this distinctness are studies which have found
significant differences between patients with psychotic and nonpsychotic depression in
glucocorticoid activity, dopamine-beta-hydroxylase activity, levels of dopamine and
serotonin metabolites, sleep measures and ventricle to brain ratios. Psychotic depressives
respond very differently to treatment compared to individuals with other forms of depression,
such as “non-psychotic major depression.” Psychotic depressives have a low placebo
response rate and respond poorly to antidepressant therapy alone (without concurrent anti-
psychotic treatment). Psychotic depressives are markedly unresponsive to tricyclic {(anti-
depressive) drug therapy (Glassman, et al. (1975) supra). While psychotic depressives can
respond to electroconvulsive therapy (ECT), their response time is relatively slow and the
ECT has a high level of related morbidity. Clinical manifestations and diagnostic parameters
of “psychotic major depression” is described in detail in the DSM-IV (Kaplan, ed. (1995)
supra). Thus, due to its unique pathophysiology, high rate of morbidity and response to
treatment, there is great practical need to differentially diagnose and specifically treat

psychotic major depression as compared to non-psychotic depression.
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[0034] The term “optimizing” refers to the process of testing mifepristone blood levels and
adjusting the dosage of mifepristone administered to the patient in need in order to achieve

mifepristone blood levels above 1300 ng/mL.

[0035] The terms “treat”, “treating” and “treatment” collectively refer to any indicia of
success in the treatment or amelioration of an injury, pathology or condition, including any
objective or subjective parameter such as abatement; remission; diminishing of symptoms or
making the injury, pathology or condition more tolerable to the patient; slowing in the rate of
degeneration or decline; making the final point of degeneration less debilitating; improving a
patient’s physical or mental well-being; or, in some situations, preventing the onset of
dementia. The treatment or amelioration of symptoms can be based on objective or
subjective parameters; including the results of a physical examination, neuropsychiatric

exams, and/or a psychiatric evaluation.

[0036] The term “testing” refers to determining the mifepristone blood levels in a patient.
The testing can be performed by any suitable instrument, such as a plasma sampling

collection device capable of detecting mifepristone serum levels.

HII. Method for Optimizing Mifepristone Levels

[0037] Administration of the same dose of mifepristone to different patients can produce
widely varying blood serum levels, varying by up to 800% from one patient to another,
resulting in decreased efficacy. The present invention provides a method for optimizing the
blood serum levels of mifepristone so that the blood serum levels remain in an efficacious

range and the patient receives the necessary treatment.

A. Patients in Need

[0038] Patients amenable to treatment with mifepristone according to the method of the
present invention suffer from any mental disorder. Exemplary mental disorders include, but
are not limited to, a stress disorder, delirium, mild cognitive impairment (MCI), dementia,

psychosis and psychotic major depression.

[0039] Stress disorders treatable by the methods of the present invention include, but are
not limited to, Acute Stress Disorder (ASD), Post-Traumatic Stress Disorder and Brief

Psychotic Disorder with Marked Stressor(s).
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[0040] Acute Stress Disorder (ASD) is characterized by a constellation of symptoms,
lasting at least two days, that appear and resolve within one month of exposure to an extreme
traumatic stressor. If symptoms appear or persist beyond one month after exposure to the
traumatic stressor, the patient may be considered to suffer from Post-Traumatic Stress
Disorder rather than ASD. ASD is a common precursor to Post-Traumatic Stress Disorder,
and up to 80% of trauma survivors initially suffering from ASD will meet the diagnostic
criteria for Post-Traumatic Stress Disorder six months later (see Brewin et al., Am J

Psychiatry 156:360-6, 1999).

[0041] Patients develop ASD following exposure to an extreme traumatic stressor (DSM-
IV-TR Criterion A). A person must respond to the stressor with intense fear, helplessness, or
horror to be diagnosed with ASD. ASD may develop from direct experience of traumatic
events, including violent crimes, physical trauma, combat, diagnosis with a life-threatening
illness, and natural or manmade disasters. Patients may also develop ASD from witnessing
or learning about traumatic events that happen to others, especially family members or close

friends. Unexpected exposure to death, dead bodies, or body parts may also induce ASD.

[0042] A diagnosis of ASD requires that the person meet several other symptomatic
criteria. The person must experience three or more dissociative symptoms in connection with
the traumatic stressor (Criterion B). Dissociative symptoms include a subjective sense of
numbing or detachment, a reduction in awareness of surroundings, derealization,
depersonalization, and dissociative amnesia. Furthermore, ASD requires that the victim
persistently re-experience the traumatic event, though recurrent images, thoughts, dreams,
illusions, flashbacks, sense of reliving the event, or distress upon exposure to reminders of
the event (Criterion C). The person must display marked avoidance of stimuli that arouse
recollection of the trauma (Criterion D) and marked symptoms of anxiety or increased
arousal (Criterion E). Finally, in addition to the time requirements described above, a
diagnosis of ASD requires that the disturbance cause significant distress; or life impairment,

and not be due to another psychiatric or physiological condition (Criteria F-H).

[0043] Like Acute Stress Disorder, Post-Traumatic Stress Disorder (PTSD) emerges
following exposure to an extreme traumatic stressor, and is characterized by persistent
reexperiencing of the traumatic event, avoidance of stimuli associated with the trauma, and
anxiety or increased arousal. The types of traumatic stressors giving rise to PTSD, and the

manifestations of PTSD symptoms, are identical to those described above for ASD, but for
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three differences. First, the dissociative symptoms required for a diagnosis of ASD are not
required for a diagnosis of PTSD, although dissociative symptoms may commonly be seen in
PTSD patients. Secondly, PTSD need not arise within one month of exposure to the
traumatic stressor, and may emerge months or years after the traumatic event. Thirdly, in
contrast to the one month maximum duration of symptoms required for a diagnosis of ASD,

symptoms must persist for at least one month in order for a diagnosis of PTSD to be made.

[0044] A Brief Psychotic Disorder is a short-term (between one day and one month)
disturbance involving the sudden onset of at least one psychotic symptom, such as delusions,
hallucinations, disorganized speech, or grossly disorganized or catatonic behavior. Brief
Psychotic Disorders exclude those induced by a general medical condition. If psychotic
symptoms develop shortly after, and apparently in response to, one or more severely stressful
events, the disturbance is diagnosed as Brief Psychotic Disorder with Marked Stressor(s)
(formerly labeled “brief reactive psychosis™ in DSM-III-R). Brief Psychotic Disorder with
Marked Stressor(s) is treatable by the glucocorticoid receptor antagonists of the present

invention.

[0045] Delirium is characterized by disturbances of consciousness and changes in cognition
that develop over a relatively short period of time. The disturbance in consciousness is often
manifested by a reduced clarity of awareness of the environment. The patient displays
reduced ability to focus, sustain or shift attention (DSM-IV-TR diagnostic Criterion A).
Accompanying the disturbance in consciousness, delirium patients display a disturbance in
cognition {(e.g., memory impairment, disorientation, language difficulties) or perceptual
disturbances (e.g., misinterpretations, illusions, or hallucinations) (Criterion B). To be
considered delirium, these disturbances in consciousness, cognition, or perception should
develop over a short period of time and tend to fluctuate during the course of the day

(Criterion C).

[0046] Delirium may arise from a number of general medical conditions, including central
nervous system disorders (e.g., trauma, stroke, encephalopathies), metabolic disorders (e.g.,
renal or hepatic insufficiency, fluid or electrolyte imbalances), cardiopulmonary disorders
(e.g., congestive heart failure, myocardial infarction, shock), and systemic illnesses or effects
(e.g., infections, sensory deprivation, and postoperative states). Glucocorticoid receptor
antagonists are also effective to treat Substance-Induced Delirium (e.g., delirium induced by

substance intoxication or withdrawal, medication side effects, and toxin exposure). Delirium
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may arise from multiple simultaneous etiologies (e.g., a combination of a general medical
condition and substance intoxication) and such delirium, as well as delirium of unknown or
unclassified origin, may be treated with the glucocorticoid receptor antagonists of the present

invention.

[0047] Mild cognitive impairment (MCI) is characterized as a mild impairment of
cognition categorized as a CDR of 0.5 that is associated with deficits in a memory task test,
such as a paragraph test. An MCI patient is fully oriented, but demonstrates mild consistent
forgetfulness. Impairment in cognitive domains other than memory, such as problem solving
and judgment is doubtful, if present at all, and, further, the MCI patient does not demonstrate
impairment in functioning in the community or at home. A patient with MCI scores normally

on standard tests of dementia.

[0048] There are various means to diagnose the onset of MCI and to assess the efficacy of
treatment using the methods of the invention. These include the administration of psychiatric
tests to determine the CDR, the administration of memory tests, and the administration of
psychiatric tests for dementia, which are used to exclude a diagnosis of dementia. The results
of these test may be considered in conjunction with other objective physical tests as described
below. These means are also useful for assessing the efficacy of the methods of the invention
in improving memory or decreasing or diminishing further impairment in memory or
cognitive decline in a patient with MCI. Subjective and objective criteria can be used to
measure and assess the success of a particular GR antagonist, phafmaceutical formulation,
dosage, treatment schedule or regimen. The features (symptoms) of and criteria for

diagnosing MCI are described, e.g., in Petersen et al., Arch. Neurol. 56:303-308, 1999.

[0049] The dementia treated in the methods of the invention encompasses a broad range of
mental conditions and symptoms, as broadly described in the DSM-IV. While the
practitioner can use any set of prescribed or empirical criteria to diagnose the presence of
dementia as an indication to practice the methods of the invention, some illustrative
diagnostic guidelines and examples of relevant symptoms and conditions are described

below.

[0050] The DSM-IV states that dementias typically associated with Alzheimer’s disease
(dementia of the Alzheimer’s type), “vascular dementia” (also known as multi-infarct
dementia), or “dementia due to general medical conditions,” e.g., human immunodeficiency

virus (HIV-1) disease, head trauma, Parkinson’s disease, or Huntington’s disease (further
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discussed, below). Dementias can also be “substance-induced persisting dementia,” i.e., due
to a drug of abuse, a medication, or toxin exposure, “dementia due to multiple etiologies,” or

a “dementia not otherwise specified” if the etiology is indeterminate.

[0051] Psychosis can be manifested as a mental illness in the form of a syndrome or as an
element of a variety of disease processes. There are various means to diagnose these various
forms of psychosis and assess the success of treatment. These means include classical
psychological evaluations in addition to the various laboratory procedures described above.
Such means are well-described in the scientific and patent literature, and some illustrative

examples are provided below.

[0052] The psychosis ameliorated in the methods of the invention encompasses a broad
range of mental conditions and symptoms, as broadly described in the DSM-IV (Kaplan, ed.
(1995) supra). Psychosis can refer to a symptom associated with a general medical condition,
a disease state or other condition, such as a side effect of drug abuse (a substance-induced
disorder) or as a side effect of a medication. While the practitioner can use any set of
proscribed or empirical criteria to diagnose the presence of a psychosis as an indication to
practice the methods of the invention, some illustrative diagnostic guidelines and examples of

relevant symptoms and conditions are described below.

[0053]} Psychiatric conditions, such as psychosis, can be further diagnosed and evaluated
using any of the many tests or criteria well-known and accepted in the fields of psychology or

psychiatry.

[0054] The features (symptoms) of and criteria for diagnosing psychotic disorders, such as
psychotic major depression, are further described DSM-IV, supra. While the practitioner can
use any criteria or means to evaluate whether an individual is psychotic to practice the
methods of the invention, the DSM-IV sets forth a generally accepted standard for such
diagnosing, categorizing and treating of psychiatric disorders, including psychosis. Several
illustrative examples of such criteria utilized in the methods of the invention are set forth

below.

[0055] Psychosis is typically characterized as a mental disorder or condition causing gross
distortion or disorganization of a person’s mental capacity, affective response, and capacity to
recognize reality, communicate, and relate to others to the degree of interfering with his
capacity to cope with the ordinary demands of everyday life. In a condition or illness

involving psychosis, delusions or hallucinations can be present. The content of the delusions
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or hallucinations have many depressive themes. In psychotic major depression there can be
“mood-congruent” psychotic features, including, for example, delusions of guilt, delusions
one deserves punishment (e.g. because of a personal inadequacy or moral transgression),
nihilistic delusions (e.g. of world or personal destruction), somatic delusions (e.g. having
cancer), or delusions of poverty. Hallucinations, when present in psychotic major depression
are usually transient and not elaborate and may involve voices that berate the patient for
shortcomings or sins. More rarely, the content of the delusions or hallucinations has no
apparent relationship to depressive themes. In this situation these “mood-incongruent”

psychotic features include, for example, grandiose delusions.

[0056] Psychosis can also include bipolar I disorder with psychotic features, brief psychotic
disorder, delusional disorder, shared psychotic disorder, substance induced psychotic disorder

and psychotic disorder not otherwise specified.

B. Formulations of Mifepristone

[0057] Formulations of the present invention include mifepristone in combination with
pharmaceutical excipients. Mifepristone is commercially available from a variety of sources
such as Eurolabs Ltd. (London, England). Mifepristone can also be synthesized by one of
skill in the art using known synthetic procedures.

[0058] The term “mifepristone” refers to a family of compositions also referred to as
RU486, or RU38.486, or 17-beta-hydroxy-11-beta-(4-dimethyl-aminophenyl)-17-alpha-(1-
propynyl)-estra-4,9-dien-3-one), or 11-beta-(4dimethylaminophenyl)-17-beta-hydroxy-17-
alpha-(1-propynyl)-estra-4,9-dien-3-one), or analogs thereof, which bind to the GR, typically
with high affinity, and inhibit the biological effects initiated/ mediated by the binding of any
cortisol or cortisol analogue to a GR receptor. Chemical names for RU-486 vary; for
example, RU486 has also been termed: 11B-[p-(Dimethylamino)phenyl]-17B-hydroxy-17-
(1-propynyl)-estra-4,9-dien-3-one; 11B-(4-dimethyl-aminophenyl)-17B-hydroxy-17A-(prop-
1-ynyl)-estra-4,9-dien-3-one; 17B-hydroxy-11B- (4-dimethylaminophenyl-1)-17A-
(propynyl-1)-estra-4,9-diene-3-one; 17B-hydroxy- 11B-(4-dimethylaminophenyl-1)-17A-
(propynyl-1)-E; (11B,17B)-11- [4-dimethylamino)- phenyl]-17-hydroxy-17-(1-
propynyl)estra-4,9-dien-3-one; and 11B- [4-(N,N-dimethylamino) phenyl]-17A~(prop-1-
ynyl)-D-4,9-estradiene-17B-0l-3-one. Salts, hydrates and prodrug forms of mifepristone are

also useful in the formulations of the present invention.
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[0059] Formulations suitable for oral administration can consist of (a) liquid solutions, such
as an effective amount of mifepristone suspended in diluents, such as water, saline or PEG
400; (b) capsules, sachets or tablets, each containing a predetermined amount of the active
ingredient, as liquids, solids, granules or gelatin; (c) suspensions in an appropriate liquid; and
(d) suitable emulsions. Tablet forms can include one or more of lactose, sucrose, mannitol,
sorbitol, calcium phosphates, corn starch, potato starch, microcrystalline cellulose, gelatin,
colloidal silicon dioxide, talc, magnesium stearate, stearic acid, and other excipients,
colorants, fillers, binders, diluents, buffering agents, moistening agents, preservatives,
flavoring agents, dyes, disintegrating agents, and pharmaceutically compatible carriers.
Lozenge forms can comprise the active ingredient in a flavor, e.g., sucrose, as well as
pastilles comprising the active ingredient in an inert base, such as gelatin and glycerin or
sucrose and acacia emulsions, gels, and the like containing, in addition to the active

ingredient, carriers known in the art.

[0060] The pharmaceutical preparation is preferably in unit dosage form. In such form the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or
ampoules. Also, the 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. The composition can, if
desired, also contain other compatible therapeutic agents. Preferred pharmaceutical

preparations can deliver the compounds of the invention in a sustained release formulation.

C. Administration of Mifepristone

[0061] The formulations of the present invention provide serum levels of mifepristone of at
least 1300 ng/mL. The mifepristone utilized in the pharmaceutical method of the invention is
administered at the initial dosage of about 0.001 mg/kg to about 1000 mg/kg daily. A daily
dose range of about 0.01 mg/kg to about 500 mg/kg, or about 0.1 mg/kg to about 200 mg/kg,
or about 1 mg/kg to about 100 mg/kg, or about 10 mg/kg to about 50 mg/kg, can be used.
The dosages, however, may be varied depending upon the requirements of the patient and the
condition being treated. The dose administered to a patient, in the context of the present
invention, should be sufficient to effect a beneficial therapeutic response in the patient over
time. The size of the dose also will be determined by the existence, nature, and extent of any

adverse side-effects that accompany the administration of a particular compound in a
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particular patient. Determination of the proper dosage for a particular situation is within the

skill of the practitioner.

[0062] Generally, treatment is initiated with six daily doses, with the blood levels tested on
the day of the seventh daily dose in order to determine whether the dose used is providing a
mifepristone blood level of at least 1300 ng/mL. The testing is also performed to ensure the
blood levels are below those afforded by an LD50 dose of about 1000mg/kg. If the
mifepristone blood level is lower than 1300 ng/mL. Additional testing of mifepristone blood
levels can be necessary in order to confirm a mifepristone blood level of at least 1300 ng/mL
or to adjust the mifepristone daily dose higher. For convenience, the total daily dosage may
be divided and administered in portions during the day, if desired. In addition, the interval
from initiation of treatment and testing for mifepristone blood levels can be as short as 1 daily

dose, or up to 28 daily doses and longer.

[0063] Mifepristone can be administered for any period of time, such as 7 daily doses over
a period of seven days. Mifepristone can also be administered using more daily doses over a
longer period of time, such as via 28 daily doses over a period of 28 days. Longer times for

administration of mifepristone are also within the scope of the present invention.

D. Assay for Testing Mifepristone Levels

[0064] Mifepristone levels can be determined by any method known in the art. Methods
for detecting mifepristone levels include, but are not limited to, radio-immuno assay and
mass spectrometry (MALDI, SELDI, LS/MS, LS/MS/MS, among others). Liquid
chromatography mass spectrometry (LC/MS or LC-MS) separates compounds
chromatographically before they are introduced to the ion source and mass spectrometer. It
differs from GC/MS in that the mobile phase is liquid, usually a combination of water and
organic solvents, instead of gas. Most commonly, an electrospray ionization source is used in

LC/MS.

[0065] Tandem mass spectrometry (MS/MS) involves multiple steps of mass selection or
analysis, usually separated by some form of fragmentation. A tandem mass spectrometer is
one capable of multiple rounds of mass spectrometry. For example, one mass analyzer can
isolate one peptide from many entering a mass spectrometer. A second mass analyzer then
stabilizes the peptide ions while they collide with a gas, causing them to fragment by

collision-induced dissociation (CID). A third mass analyzer then catalogs the fragments
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produced from the peptides. Tandem MS can also be done in a single mass analyzer over
time as in a quadrupole ion trap. There are various methods for fragmenting molecules for
tandem MS, including collision-induced dissociation (CID), electron capture dissociation
(ECD), electron transfer dissociation (ETD), infrared multiphoton dissociation (IRMPD) and
blackbody infrared radiative dissociation (BIRD). One of skill in the art will appreciate that

other assays for testing mifepristone levels are known to one of skill in the art.

[0066] In some embodiments, the assay can be performed as follows. Blood is collected
from a patient in a vacutainer containing sodium heparin. The blood is centrifuged and the
resulting plasma frozen at an appropriate temperature until assay. In some embodiments, the
temperature is about -70 °C. In other embodiments, other blood components can be collected
and stored. Prior to analysis, the plasma is thawed and a fraction of the plasma is mixed with
an internal standard in a solvent such as acetonitrile, to obtain a fixed concentration of the
standard. In some embodiments, the internal standard can be mifepristone-ds. The
concentration of the internal standard is selected in order to be greater than the expected
concentration of mifepristone in the plasma. For example, the internal standard can have a
concentration of 2000 ng/mL. One of skill in the art will appreciate that other internal

standards, and other concentrations, are useful in the present invention.

[0067] Base is then added to the sample solution. The base can be any amine or
ammonium base, such as ammonium hydroxide. One of skill in the art will appreciate that

other bases are useful in the present invention.

[0068] Solvent is then added to the solution and the mifepristone (along with the internal
standard) are extracted from the plasma. Solvents useful for the extraction of mifepristone
include, but are not limited to, hexanes, pentanes, ethers (such as diethylether,
tetrahydrofuran and methyl-t-butyl ether (MTBE)), ethyl acetate, chloroform and methylene
chloride. One of skill in the art will appreciate that other solvents are useful in the present

invention.

[0069] Following separation and concentration of the organic layer, the sample is
reconstituted in a solvent mixture comprising water, acetonitrile and formic acid. The ratio of
the solvent components can vary. In some embodiments, the solvent mixture is
water:acetonitrile:formic acid (75:25:0.1, v/v/v). One of skill in the art will appreciate that

other solvent mixtures are useful in the present invention.
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[0070] The sample can then be analyzed by reverse-phase high pressure liquid
chromatography (HPLC). In some embodiments, the reverse-phase HPLC is performed
using a water:acetonitrile:formic acid (60:40:0.1) mobile phase (isocratic) at a flow rate of
0.3 mL/min. One of skill in the art will appreciate that other mobile phases and flow rates are

useful in the present invention.

[0071] The reverse-phase HPLC column can be a phenyl column maintained at 50°C.
Mifepristone elutes at 4.2 minutes. Following elution, the mobile phase can be nebulized
using heated nitrogen in a Z-spray source/interface and the ionized compounds detected using
a tandem quadrupole mass spectrometer. Mifepristone (molecular weight of 430 g/mol) can
be detected at m/z 372.30. The internal standard mifepristone-d4 can be detected at m/z
376.30. The ratio of the mifepristone peak height to the peak height for the internal standard

can then be calculated.

[0072] The plasma concentration of mifepristone is then calculated by comparing the
experimental ratio to a standard curve of mifepristone:mifepristone-ds peak height ratio v.
mifepristone concentration. The standard curve is generated by first measuring the
mifepristone:mifepristone-ds peak height ratios for mifepristone samples at 10, 20, 50, 100,
200, 500, 1000 and 2000 ng/mL where the mifepristone-d, internal standard has a
concentration of 2000 ng/mL. The mifepristone:mifepristone-d4 peak height ratios of these
known solutions are then fit to a power equation (Mass Lynx by Micromass, Beverly, MA),

against which future samples with unknown concentrations of mifepristone are compared.

[0073] The plasma levels of mifepristone derivatives such as RU42633, RU42698 and

RU42848, among others, can also be determined using the assay described above.

E. Kits for Treating Mental Disorders with Mifepristone

[0074] The present invention provides kits. The kits of the present invention comprise
seven daily doses and a plasma sampling collection device. The kits of the present invention

can also comprise any other component necessary for a kit, such as a container.

[0075] Patient plasma can be collected by any known plasma collection device. Some
plasma collection devices useful in the present invention include, but are not limited to,
vacutainers. The plasma collection devices of the present invention can optionally comprise

additives in the device, such as anticoagulants (EDTA, sodium citrate, heparin, oxalate), a gel
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with intermediate density between blood cells and blood plasma, particles causing the blood

to clot, a gel to separate blood cells from serum, thrombin and fluoride, among others.

[0076] The kits can also contain additional vessels used for further analysis of the plasma.
For example, when the plasma is centrifuged, the centrifuged plasma can be transferred to a
vessel, such as a cryostat tube. One of skill in the art will appreciate that other vessels and

containers are useful in the present invention.

Iv. Examples

Example 1: Determination of Mifepristone Plasma Level

[0077] This example provides a procedure for determining the plasma level of mifepristone

in a patient.

[0078] Three (3) mL of blood was collected from a patient in a vacutainer containing
sodium heparin. The blood was centrifuged and the resulting plasma frozen at -70 to -80°C

until assay. For analysis, the plasma samples were warmed and prepared as follows:

1. Using a pipette, 50.0 pL of the sample was aliquoted into a 16 x 100-mm glass
test tube. When a partial volume aliquot was needed, the aliquot was added to
the tube and diluted to full volume with blank human plasma.

2. 20.0 pL of the internal standard, mifepristone-ds (5.00 pg/mL in acetonitrile),
was added to the tube, resulting in 2000.0 ng/mIL mifepristone-d4 in plasma.

3 The tube was vortexed for approximately 1 minute.

4 50.0 uL of 6% ammonium hydroxide was added to the tube.

5 The tube was vortexed for approximately 1 minute.

6. 2.00 mL of MTBE was added to the tube.

7 2.00 mL of hexane was added to the tube.

8 The tube was vortexed for at least 15 minutes.

9 The tube was centrifuged for at least 10 minutes at 2500 RPM (575 x g).

10. The aqueous layer was frozen in a freezer set to maintain -70°C.

11. The upper organic layer was poured into a 13 x 100-mm polypropylene tube.
12. The organic layer was evaporated in a Turbovap set to 40°C.

13. 200.0 pL of a solution of water:acetonitrile:formic acid (75:25:0.1, v/v/v) was
added to the tube.

14. The tube was vortexed for approximately 1 minute.

15. The tube was sonicated for approximately 1 minute.

16. The tube was vortexed for approximately 1 minute.
18
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17. The sample was transferred to a labeled injection vial or well plate.

18. The vial or plate was capped and checked for air bubbles.

[0079] The sample was then analyzed by reverse-phase high pressure liquid
chromatography using a water:acetonitrile:formic acid (60:40:0.1) mobile phase (isocratic) at
a flow rate of 0.3 mL/min. The column was a phenyl column maintained at 50°C.
Mifepristone elutes at 4.2 minutes. Following elution, the mobile phase was nebulized using
heated nitrogen in a Z-spray source/interface and the ionized compounds detected using a
tandem quadrupole mass spectrometer. Mifepristone (molecular weight of 430 g/mol) was
detected at m/z 372.30. The internal standard mifepristone-ds was detected at m/z 376.30.
The ratio of the mifepristone peak height to the mifepristone-d4 peak height was calculated.

[0080] The plasma concentration of mifepristone was then calculated by comparing the
experimental ratio to a standard curve of mifepristone:mifepristone-d4 peak height ratio v.

mifepristone concentration. The standard curve was generated by first measuring the

‘ mifepristone:mifepristone-d4 peak height ratios for mifepristone samples at 10, 20, 50, 100,

200, 500, 1000 and 2000 ng/mL where the mifepristone-d, internal standard has a
concentration of 2000 ng/mL. The mifepristone:mifepristone-ds peak height ratios of these
known solutions were then fit to a power equation (Mass Lynx by Micromass, Beverly, MA),

and the sample with unknown concentrations of mifepristone was compared.

Example 2: Phase III Trial with three dose levels of CORLUX™

[0081] This example provides a randomized, double-blind, placebo-controlled, parallel
group study of the safety and efficacy of three dose levels of CORLUX™ (Mifepristone) plus
an antidepressant vs. placebo plus an antidepressant in the treatment of psychotic symptoms

in patients with major depressive disorder with psychotic features (PMD).

[0082] The study was a Phase III trial performed using several investigators at several
different sites. The objectives were to demonstrate the efficacy and safety of three dose
levels of CORLUX (mifepristone) combined with an antidepressant compared to placebo
combined with an antidepressant in the treatment of psychotic symptoms in patients with

Major Depressive Disorder with Psychotic Features (PMD).

[0083] The number of patients was less than 440. Patients eligible for randomization were
male or nonpregnant female outpatients, and inpatients, if clinically required, with a

diagnosis of Major Depressive Disorder with Psychotic Features (DSM-IV 296.24 or 296.34),
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and a BPRS Positive Symptom subscale score of at least 12, a BPRS total score of at least 38,
and a HAMD-24 score of at least 20.

[0084] CORLUX was used as the test drug at 300 (1x300mg tablet), 600 (2x300mg tablet),
and 1200 mg (4x300mg tablet) once a day by mouth for the initial 7 days. Appropriate
numbers of active and placebo tablets will be given to all dose groups so that each patient
takes a total of 4 tablets at each daily dose. The reference drug was a placebo (1, 2, or 4
tablets matching CORLUX 300 mg tablets) once a day by mouth for the initial 7 days.

[6085] Up to 440 patients were randomly assigned to receive CORLUX 300, 600, or 1200
mg/day or placebo (in a 1:1:1:1 ratio) each day for 7 days. An antidepressant selected from a
prescribed list was started simultaneously with the study drug, and continued to the end of the
trial. BPRS and HAM-D assessments were performed at Screen and on Days 0, 7, 14, 28, 42,
and 56, and at early termination when it occurred. Safety visits occurred at Days 21 and 35.
The patients who are seen as outpatients made daily visits to the clinic setting to receive study

medications for the first 7 days. If clinically necessary, a patient was treated as an inpatient.

[0086] In addition to the selected antidepressant, continuing benzodiazepines was allowed
up to specified dose levels, but antipsychotics, mood stabilizers and additional
antidepressants were not allowed during the entire study. If the patient was at imminent risk
to him/herself and/or others and therefore could not be adequately treated within the study
(e.g., required ECT, new or re-hospitalization for PMD, antipsychotics or mood stabilizers, or
a second antidepressant), the patient underwent an early termination visit on the day that
rescue therapy was started and completed final efficacy evaluations. If early termination

occurred prior to day 35, the patient returned for a safety follow up visit at day 35.

[0087] The primary efficacy endpoint was the proportion of patients with at least a 50%
reduction from baseline of the BPRS Positive Symptom Subscale (PSS) scores at Days 7 and
56. The secondary endpoints were: (1) the proportion of responders at days 7 and 28; and
(2) the mean change from baseline to day 56 in the HAM-D-24 total score.

[0088] Adverse events, laboratory assessments including electrocardiograms, and physical

examination were used to assess safety.

[0089] The criteria for assessing study efficacy objective was the proportion of patients
with a reduction of at least 50% from baseline in BPRS Positive Symptom Subscale scores at
Days 7 and 56.
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Example 3: Phase III Trial for study of the efficacy and safety of CORLUX™

[0090] This example provides an international, double-blind, placebo-controlled study of
the efficacy and safety of CORLUX™ (Mifepristone) vs. placebo in the treatment of
psychotic symptoms in patients with Psychotic Major Depression (PMD).

[0091] The study was a Phase III trial performed using several investigators at several
different international sites. The objective of the trial was to demonstrate the efficacy and
safety of CORLUX (mifepristone) combined with an antidepressant compared to placebo
combined with an antidepressant in the treatment of psychotic symptoms in patients with

Major Depressive Disorder with Psychotic Features (PMD).

[0092] The number of patients was 220 evaluable subjects. Patients eligible for
randomization were male or non-pregnant female outpatients, or inpatients, if necessary for
patientkwell-being, with a diagnosis of Major Depressive Disorder with Psychotic Features
(ICD-10 F32.3 or F33.3 or DSM-IV 296.24 or 296.34). At the screening and baseline visits,
patients demonstrated the following severity of illness: BPRS Positive Symptom Subscale
(PSS) score > 12; BPRS total score > 38, and HAMD-24 total score > 20.

[0093] CORLUX was administered in a 600 mg dose once a day by mouth for the initial 7
days (administered as two 300mg tablets). Reference drug, dose, dosage regimen, route of
administration: Matching placebo was administered once a day by mouth for the initial 7

days.

[0094] Up to 280 patients were randomly assigned (1:1 ratio) to receive either CORLUX
600 mg/day or placebo daily for 7 days. After the 7-day dosing period, patients were
evaluated at Days 14, 21, 28, 35, 42 and 56. An antidepressant was administered
simultaneously with study drug, and continued to the end of the trial (Day 56). BPRS and
HAMD-24 assessments were performed at Screen and on Days 0, 7, 14, 28, 42 and 56, or at
early termination. A safety visit occurred on Days 21 and 35, and at study termination on
Day 56. Subjects treated on an outpatient basis made daily visits to the clinic to receive study
medication for the first 7 days. Subjects were treated on an inpatient basis for as long as

deemed clinically necessary by the investigator.

[0095] In addition to the selected antidepressant, concomitant benzodiazepine treatment
was allowed up to specified dose levels. Antipsychotics, mood stabilizers and a second

antidepressant were prohibited during the entire study. If the patient was at imminent risk to
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him/herself and/or others and therefore could not be adequately treated within the study (i.e.,
required ECT, new or re-hospitalization for PMD, antipsychotics or mood stabilizers, or a
second antidepressant), the patient underwent an early termination visit on the day that rescue
therapy was started, and completed procedures listed for the day 56 termination visit,
including final efficacy evaluations. If early termination occurred prior to day 35, the patient

returned for a safety follow-up visit at regularly scheduled day 35.

[0096] The Primary efficacy endpoint was determined by the proportion of patients with >
50% reduction from baseline on the BPRS-PSS at Days 7 and 28. Key secondary efficacy
endpoints include (1) the proportion of patients with > 50% reduction from baseline on the

BPRS-PSS at Days 7 and 56; and (2) change from baseline on the HAMD-24 at Day 56.

[0097] Adverse events, laboratory assessments including electrocardiograms, and physical

examination were used to assess safety.

Example 4: Treatment of Male Patient with PMD

[06098] A 50 year-old male, weighing 175 pounds, presents to physician with psychotic
major depression (PMD). The physician prescribes 300 mg of mifepristone for seven daily
doses over a period of seven days. One week later on the day of the seventh daily dose, three
(3) mL of' blood are collected from the patient and analyzed as described above in the
specification. The dose of mifepristone is then adjusted, if necessary, to achieve mifepristone
blood levels of greater than 1300 ng/mL. The mifepristone dose can be adjusted a single time
to achieve mifepristone blood levels of greater than 1300 ng/mL. Alternatively, several
adjustments to the mifepristone dose can be necessary to safely achieve mifepristone blood

levels of greater than 1300 ng/mL.

[0099] Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, one of skill in the art will
appreciate that certain changes and modifications may be practiced within the scope of the
appended claims. In addition, each reference provided herein is incorporated by reference in

its entirety to the same extent as if each reference was individually incorporated by reference.
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WHAT IS CLAIMED IS:

1. A method for optimizing levels of mifepristone in a patient suffering
from a mental disorder amenable to treatment by mifepristone, the method comprising:

treating the patient with seven or more daily doses of mifepristone over a
period of seven or more days;

testing the serum levels of the patient to determine whether the blood levels of
mifepristone are greater than 1300 ng/mL; and

adjusting the daily dose of the patient to achieve mifepristone blood levels

greater than 1300 ng/mL.

2. The method of claim 1, wherein the mental disorder is a member
selected from the group consisting of a stress disorder, delirium, mild cognitive impairment

(MCI), dementia, psychosis and psychotic major depression.

3. The method of claim 2, wherein the stress disorder is a member
selected from the group consisting of Acute Stress Disorder, Post-Traumatic Stress Disorder

and Brief Psychotic Disorder with Marked Stressor(s).

4. The method of claim 1, wherein each of the seven or more daily doses

of mifepristone are administered orally.

5. The method of claim 1, wherein the patient is treated with 28 or more

daily doses over a period of 28 or more days.

6. The method of claim 1, wherein the testing is performed by a plasma

sampling collection device suitable for detecting mifepristone serum levels.

7. The method of claim 1, wherein the adjusting step comprises
increasing the daily dose of the patient to achieve mifepristone blood levels greater than 1300

ng/mL.

8. A kit for treating a mental disorder amenable to treatment by
mifepristone, the kit comprising:

seven daily doses of mifepristone; and

a plasma sampling collection device suitable for detecting mifepristone serum

levels.
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PATENT
Attorney Docket No.: 019904-004110US

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF
PATIENTS SUFFERING FROM MENTAL DISORDERS TREATABLE
WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS

ABSTRACT OF THE DISCLOSURE

The present invention provides a method for optimizing levels of mifepristone
in a patient suffering from a mental disorder amenable to treatment by mifepristone. The
method comprises the steps of treating the patient with seven or more daily doses of
mifepristone over a period of seven or more days; testing the serum levels of the patient to
determine whether the blood levels of mifepristone are greater than 1300 ng/mL; and
adjusting the daily dose of the patient to achieve mifepristone blood levels greater than 1300
ng/mL.

61478764 v1
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Figure 3.
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Figure 4.
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Figure 5.
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