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What is claimed is:

1. A method for determining whether to increase a dosage of a nitrogen scavenging

drug in a subject currently receiving the nitrogen scavenging drug, comprising:

a) measuring a fasting blood ammonia level for the subject; and

b) comparing the fasting blood ammonia level to the upper limit of normal for blood

ammonia level to determine whether to increase the dosage of a nitrogen scavenging drug,

wherein the dosage needs to be increased if the fasting blood ammonia level is greater than half

the upper limit of normal for blood ammonia level.

2. A method for determining whether to administer a nitrogen scavenging drug to a

subject having a nitrogen retention disorder comprising:

a) measuring a fasting blood ammonia level for the subject; and

b) comparing the fasting blood ammonia level to the upper limit of normal for blood

ammonia level to determine whether to administer a nitrogen scavenging drug to the subject,

wherein a nitrogen scavenging drug needs to be administered to the subject if the fasting blood

ammonia level is greater than half the upper limit of normal for blood ammonia level.

3. A method of treating a subject with a nitrogen retention disorder who has

previously been administered a nitrogen scavenging drug comprising:

a) measuring a fasting blood ammonia level for the subject; and

b) comparing the fasting blood ammonia level to the upper limit of normal for blood

ammonia level and administering an increased dosage of the nitrogen scavenging diug if the

fasting blood ammonia level is greater than half the upper limit of normal for blood ammonia

level.

4. The method of claim 1, further comprising:

c) administering an increased dosage of the nitrogen scavenging drug if the need exists.

5. The method of any of claims 1—3, wherein the nitrogen retention disorder is

selected from the group consisting of a urea cycle disorder and hepatic encephalopathy.

6. The method of any of claims 1-3, wherein the nitrogen scavenging drug is a PAA

prodiug.

7. The method of claim 6, wherein the PAA prodrug is selected from the group

consisting of glyceryl tri—[4—phenylbutyrate] (HPN —100), phenylbutyric acid (PBA), sodium PBA

(NaPBA), and a combination of two or more of HPN-100, PBA, and NaPBA.

7953 278003.L’SOl/LEGAL227 14905.1 3 3
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8. The method of any of claims 1—3, wherein the nitrogen scavenging drug is sodium

benzoate.

9. The method of claim 3 or 4, wherein administering an increased dosage of the

nitrogen scavenging diug produces a normal average daily ammonia level in the subject.

10. The method of any of claims 1-3, further comprising the step of determining an

upper limit of normal for blood ammonia level for the subject prior to step (b).

11. The method of any of claims 1-3, wherein the upper limit of normal blood

ammonia level is 35 umol/L.

12. The method of claim 6, further comprising:

0) measuring urinary PAGN excretion; and

e) determining an effective dosage of the PAA prodrug based on a mean conversion of

PAA prodrug to urinary PAGN of 60-75%.

7953 278003.L’SOl/LEGAL227 14905.1
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ABSTRACT

The present disclosure provides methods for evaluating daily ammonia exposure based

on a single fasting ammonia blood level measurement, as well as methods that utilize this

technique to adjust the dosage of a nitrogen scavenging drug, determine whether to administer a

nitrogen scavenging drug, and treat nitrogen retention disorders.

7953 278003.L’SOl/LEGAL227 14905.1 3 5
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METHODS OF THERAPEUTIC MONITORING OF NITROGEN SCAVENGING

DRUGS

RELATED APPLICATIONS
 

[0001] The present application claims the benefit of U.S. Provisional Application No.

61/564,668, filed November 29, 2011, and U.S. Provisional Application No. 61/542,100, filed

September 30, 2011, the disclosures of which are incorporated by reference herein in their

entirety, including drawings.

BACKGROUND

[0002] Nitrogen retention disorders associated with elevated ammonia levels include urea cycle

disorders (UCDs) and hepatic encephalopathy (HE).

[0003] UCDs include several inherited deficiencies of enzymes or transporters necessary for

the synthesis of urea from ammonia, including enzymes involved in the urea cycle. The urea

cycle is depicted in Figure 1, which also illustrates how certain ammonia-scavenging drugs act to

assist in elimination of excessive ammonia. With reference to Figure l, N—acetyl glutamine

synthetase (NAGS)-derived N—acetylglutamate binds to carbamyl phosphate synthetase (CPS),

which activates CPS and results in the conversion of ammonia and bicarbonate to carbamyl

phosphate. In turn, carbamyl phosphate reacts with omithine to produce citrulline in a reaction

mediated by omithine transcarbamylase (OTC). A second molecule of waste nitrogen is

incorporated into the urea cycle in the next reaction, mediated by arginosuccinate synthetase

(ASS), in which citrulline is condensed with aspartic acid to form argininosuccinic acid.

Argininosuccinic acid is cleaved by argininosuccinic lyase (ASL) to produce arginine and

fumarate. 1n the final reaction of the urea cycle, arginase (ARG) cleaves arginine to produce

omithine and urea. Of the two atoms of nitrogen incorporated into urea, one originates from free

ammonia (NH4+) and the other from aspartate. UCD individuals born with no meaningful

residual urea synthetic capacity typically present in the first few days of life (neonatal

presentation). Individuals with residual function typically present later in childhood or even in

adulthood, and symptoms may be precipitated by increased dietary protein or physiological

stress (6. g., intercurrent illness).

[0004] Hepatic encephalopathy (HE) refers to a spectrum of neurologic signs and symptoms

believed to result from hyperammonemia, which frequently occur in subjects with cirrhosis or

7953 278003.U501/LEGAL227 14905.1 1
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certain other types of liver disease. Subjects with HE typically show altered mental status

ranging from subtle changes to coma, features similar to subjects with UCDs.

[0005] Subjects with nitrogen retention disorders whose ammonia levels and/or symptoms are

not adequately controlled by dietary restriction of protein and/0r dietary supplements are

generally treated with nitrogen scavenging agents such as sodium phenylbutyrate (NaPBA,

approved in the United States as BUPHENYL® and in Europe as AMMONAPS®) or sodium

benzoate. These are often referred to as alternate pathway drugs because they provide the body

with an alternate pathway to urea for excretion of waste nitrogen (Brusilow 1980; Brusilow

1991). NaPBA is a phenylacetic acid (PAA) prodrug. Another nitrogen scavenging drug

currently in development for the treatment of nitrogen retention disorders is glyceryl tri-[4-

phenylbutyrate](HPN-lOO), which is described in US. Patent No. 5,968,979. HPN-100, which is

commonly referred to as GT4P or glycerol PBA, is a prodiug of PBA and a pre-prodiug of PAA.

[0006] HPN-100 and NaPBA share the same general mechanism of action: PBA is converted

to PAA Via beta oxidation, and PAA is conjugated enzymatically with glutamine to form

phenylacetylglutamine (PAGN), which is excreted in the urine. The structures of PBA, FAA,

and PAGN are set forth below.
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[0007] The clinical benefit of NaPBA and HPN-lOO with regard to nitrogen retention disorders

derives from the ability of PAGN to effectively replace urea as a vehicle for waste nitrogen

excretion and/or to reduce the need for urea synthesis (Brusilow 1991; Brusilow 1993). Because
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each glutamine contains two molecules of nitrogen, the body rids itself of two waste nitrogen

atoms for every molecule of PAGN excreted in the urine. Therefore, two equivalents of nitrogen

are removed for each mole of PAA converted to PAGN. PAGN represents the predominant

terminal metabolite, and one that is stoichiometrically related to waste nitrogen removal, a

measure of efficacy in the case of nitrogen retention states. The difference between HPN-100

and NaPBA with respect to metabolism is that HPN —100 is a triglyceride and requires digestion,

presumably by pancreatic lipases, to release PBA (McGuire 2010).

[0008] In contrast to NaPBA or HPN—lOO, sodium benzoate acts when benzoic acid is

combined enzymatically with glycine to form hippuric acid. For each molecule of hippuric acid

excreted in the urine, the body rids itself of one waste nitrogen atom.

[0009] Methods of determining an effective dosage of PAA prodrugs such as NaPBA or HPN-

100 for a subject in need of treatment for a nitrogen retention disorder are described in

WOO9/1134460 and W010/025303. Daily ammonia levels, however, may vary greatly in a

subject. This can lead to overestimation by the physician of the average daily ammonia levels,

which may result in overtreatment. Thus, there is a need in the art for improved methods for

PAA prodrug dose determination and adjustment based on ammonia levels in subjects with

nitrogen retention disorders such as UCDs or HE.

W

[0010] Provided herein in certain embodiments are methods for determining whether to

increase a dosage of a nitrogen scavenging drug in a subject with a nitrogen retention disorder by

measuring a fasting blood ammonia level and comparing the fasting blood ammonia level to the

upper limit of normal (ULN) for blood ammonia, where a fasting blood ammonia level that is

greater than half the ULN for blood ammonia indicates that the dosage needs to be increased. In

certain embodiments, the nitrogen retention disorder is a UCD or HE. In certain embodiments,

the nitrogen scavenging drug is HPN—lOO, PBA, NaPBA, sodium benzoate, or any combination

thereof (i.e., any combination of two or more of HPN—lOO, PBA, NaPBA). In certain

embodiments, the ULN is around 35 umol/L or 59 rig/mL. In certain embodiments, the methods

include an additional step of administering an increased dosage of the nitrogen scavenging drug

if the need exists, and in certain of these embodiments administration of the nitrogen scavenging

drug produces a normal average daily ammonia level in the subject. In certain embodiments

wherein a determination is made to administer an increased dosage of nitrogen scavenging drug
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and wherein the nitrogen scavenging drug is a PAA prodrug, the methods include an additional

step of measuring urinary PAGN excretion and determining an effective dosage of the PAA

prodrug based on a mean conversion of PAA prodrug to urinary PAGN of 60-75%.

[0011] Provided herein in certain embodiments are methods for determining Whether to

administer a nitrogen scavenging drug to a subject with a nitrogen retention disorder by

measuring a fasting blood ammonia level and comparing the fasting blood ammonia level to the

ULN for blood ammonia, where a fasting blood ammonia level that is greater than half the ULN

for blood ammonia indicates that the nitrogen scavenging drug needs to be administered. In

certain embodiments, the nitrogen retention disorder is a UCD or HE. In certain embodiments,

the nitrogen scavenging drug is HPN—lOO, PBA, NaPBA, sodium benzoate, or any combination

thereof (i.e., any combination of two or more of HPN—lOO, PBA, NaPBA). In certain

embodiments, the ULN is around 35 umol/L or 59 ug/mL. In certain embodiments, the methods

include an additional step of administering a nitrogen scavenging drug if the need exists, and in

certain of these embodiments administration of the nitrogen scavenging drug produces a normal

average daily ammonia level in the subject. In certain embodiments wherein a determination is

made to administer a nitrogen scavenging drug and wherein the nitrogen scavenging drug is a

PAA prodrug, the methods further include a step of determining an effective initial dosage of the

PAA prodrug by determining a target urinary PAGN output based on a target nitrogen output and

calculating an effective initial dosage that results in the target urinary PAGN output based on a

mean conversion of PAA prodrug to urinary PAGN of 60-75%. In certain embodiments, the

methods include a step of administering the calculated effective initial dosage.

[0012] Provided herein in certain embodiments are methods for treating a nitrogen retention

disorder in a subject who has previously been administered a nitrogen scavenging drug by

measuring a fasting blood ammonia level, comparing the fasting blood ammonia level to the

ULN for blood ammonia, and administering an increased dosage of the nitrogen scavenging drug

if the fasting ammonia level is greater than half the ULN for blood ammonia. In certain

embodiments, administration of an increased dosage of the nitrogen scavenging drug produces a

normal average daily ammonia level in the subject. In certain embodiments, the nitrogen

retention disorder is a UCD or HE. In certain embodiments, the nitrogen scavenging drug is

HPN—lOO, PBA, NaPBA, sodium benzoate, or any combination thereof (i.e., any combination of

two or more of HPN—lOO, PBA, NaPBA). In certain embodiments, the ULN is around 35
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umol/L or 59 ug/mL. In certain embodiments wherein the nitrogen scavenging drug is a PAA

prodrug, the methods include an additional step of measuring urinary PAGN excretion and

determining an effective dosage of the PAA prodrug based on a mean conversion of PAA

prodiug to urinary PAGN of 60-75%. In certain embodiments, the methods include a step of

administering the calculated effective dosage.

BRIEF DESCRIPTION OF DRAWINGS
 

[0013] Figure l: The urea cycle and how certain nitrogen-scavenging drugs may assist in

elimination of excessive ammonia.

[0014] Figure 2: Relationship between fasting ammonia and average ammonia UCD patients.

[0015] Figure 3: Venous blood ammonia values over 24 hours in (A) adult and (B) pediatric

UCD patients.

DETAILED DESCRIPTION

[0016] The following description of the invention is merely intended to illustrate various

embodiments of the invention. As such, the specific modifications discussed are not to be

construed as limitations on the scope of the invention. It will be apparent to one skilled in the art

that various equivalents, changes, and modifications may be made without departing from the

scope of the invention, and it is understood that such equivalent embodiments are to be included

herein.

[0017] In subjects with a nitrogen retention disorder, the desired effect of treatment with a

nitrogen scavenging diug is control of blood ammonia level. Control of blood ammonia level

generally refers to ammonia values within the normal range and avoidance of hyperammonemic

crises, which are often defined in the art as transient ammonia values exceeding 100 [LmOl/L or

178 ug/mL accompanied by clinical signs and symptoms of hyperammonemia. Dosing of

nitrogen scavenging drugs is usually based upon clinical assessment and measurement of

ammonia. However, assessment of treatment effect and interpretation of ammonia levels is

confounded by the fact that individual ammonia values vary several-fold over the course of a day

and are impacted by timing of the blood draw in relation to the last meal and dose of drug (see,

e.g., Lee 2010; Lichter-Konecki 2011; Diaz 2011).

[0018] A random ammonia value obtained during an outpatient Visit may fail to provide a

reliable measure of a subject's status and the drug effect. For example, basing treatment on a

blood sample taken after eating a meal might overestimate average daily ammonia level and
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result in overtreatment. Conversely, basing treatment on a blood sample taken after drug

administration might underestimate average daily ammonia level and result in undertreatment. A

fasting ammonia level at or near the ULN might be taken as an indication of satisfactory control

without appreciating the fact that the ammonia burden during the day (average and/or highest

possible value) might be significantly higher. Thus, a fasting level at or near the ULN may

actually reflect undertreatment in a subject already a receiving nitrogen scavenging drug or the

need for treatment in a subject not currently prescribed a nitrogen scavenging drug. A more

accurate view of daily ammonia level could be obtained by multiple blood draws in a controlled

setting over an extended period of time. Although this is currently done in clinical trials, it is

clinically impractical.

[0019] As set forth below, the relationship between fasting ammonia levels and daily ammonia

exposure was evaluated in subjects with nitrogen retention disorders. It was found that fasting

ammonia correlates strongly with daily ammonia exposure, assessed as a 24 hour area under the

curve for ammonia, daily average, or maximal daily concentration, and that a target fasting value

which does not exceed half of the ULN is a clinically useful and practical predictor of ammonia

values over 24 hours. As such, provided herein are clinically practical methods of evaluating

ammonia exposure in subjects with nitrogen retention disorders based on fasting ammonia levels,

as well as methods of using the resultant information to adjust the dosage of a nitrogen

scavenging drug, determine whether to administer a nitrogen scavenging drug, treat a nitrogen

retention disorder, and predict daily ammonia burden. The use of fasting ammonia levels to

predict ammonia exposure provides a significant advantage over previously developed methods

by reducing the number of required blood draws and eliminating the confusion associated with

conflicting ammonia levels over the course of the day.

[0020] As further disclosed herein, the relationship between ammonia control and

neurocognitive outcome was evaluated in UCD patients. Previous research has demonstrated

that UCD patients often exhibit lower IQ overall and deficient executive function manifested by

difficulty in goal setting, planning, monitoring progress and purposeful problem solving. As set

forth herein, it was found that ammonia control with GPB resulted in a significant improvement

in executive functions in pediatric patients. Based on these results, methods are provided herein

for improving executive function in a pediatric subject with a UCD by administering one or more

nitrogen scavenging drugs.
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[0021] As further disclosed herein, the relationship between elevated PAA levels and

neurological adverse events (AEs) was analyzed. Many of the over 30 reports of administration

of NaPBA and/or sodium PAA to humans describe AEs, particularly when administered

intravenously. IV administration of PAA to cancer patients was shown previously to result in

AEs that included fatigue, dizziness, dysgeusia, headache, somnolence, lightheadedness, pedal

edema, nausea, vomiting, and rash (Thibault 1994; Thibault 1995). These AEs correlated with

PAA levels from 499 to 1285 ug/mL. Although NaPBA has been used in UCD treatment for

over two decades and ABS reportedly associated with PAA are similar to those associated with

hyperammonemia, little was known previously about the relationship between PAA levels and

neurological AEs in UCD patients. As shown herein, increased PAA levels did not correlate

with increased neurological AEs in subjects with UCD. However, PAA levels were associated

with an increase in neurological AEs in healthy subjects. Based on these results, methods are

provided herein for predicting or diagnosing AEs in a subject by measuring PAA levels. Further

provided herein are methods of treating and/or preventing AEs in a subject with elevated PAA

levels by administering one or more nitrogen scavenging drugs.

[0022] Provided herein are specific target values for blood ammonia upon which an effective

dosage of a nitrogen scavenging drug can be based. In certain embodiments, an effective dosage

of a nitrogen scavenging drug may be an initial dosage, subsequent/maintenance dosage,

improved dosage, or a dosage determined in combination with other factors. In certain

embodiments, the effective dosage may be the same as or different than the initial dosage. In

other embodiments, the effective dosage may be higher or lower than the initial dosage. In

certain embodiments, methods are provided for adjusting the dose or regimen of a nitrogen

scavenging drug to achieve a target ammonia level that is predictive of the average daily

ammonia level and/or the highest ammonia value that the subject is likely to experience during

the day.

[0023] Using the methods herein, a subject's fasting blood ammonia level may be used as a

predictor of daily ammonia burden, average daily ammonia level, and/or highest daily ammonia

value. Whether a subject with a nitrogen retention disorder is receiving an optimum dosage of

nitrogen scavenging drug may be determined based on predicted daily ammonia exposure. By

optimizing the therapeutic efficacy of a nitrogen scavenging dmg, the therapeutic dosage of the

nitrogen scavenging drug is adjusted so that the subject experiences the desired nitrogen
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scavenging effect. In particular, the dose is adjusted so that the subject may experience a normal

average daily ammonia level. In certain embodiments, the effective dosage of nitrogen

scavenging drug is determined by adjusting (e. g., increasing) a dosage to achieve a fasting blood

ammonia level for a subject that is less than or equal to half the ULN for blood ammonia.

[0024] Provided herein in certain embodiments are methods of determining Whether the dosage

of a nitrogen scavenging drug needs to be increased in a subject with a nitrogen retention

disorder comprising comparing a fasting blood ammonia level for the subject to a ULN for blood

ammonia. If the fasting blood ammonia level has a value that greater than half the ULN, the

dosage of the nitrogen scavenging drug needs to be increased. In certain embodiments, the

methods further comprise increasing the dosage of the nitrogen scavenging drug if the need

exists, and in certain of these embodiments the methods further comprise administering the

increased dosage. In certain of these embodiments, administration of the increased dosage

results in a normal average daily ammonia level in the subject.

[0025] Provided herein in certain embodiments are methods of determining Whether the dosage

of a nitrogen scavenging drug needs to be increased in a subject with a nitrogen retention

disorder comprising measuring a fasting blood ammonia level for the subject and comparing the

fasting blood ammonia level to a ULN for blood ammonia. If the fasting blood ammonia level

has a value that is greater than half the ULN, the dosage of the nitrogen scavenging drug needs to

be increased. In certain embodiments, the methods further comprise increasing the dosage of the

nitrogen scavenging drug if the need exists, and in certain of these embodiments the methods

further comprise administering the increased dosage. In certain of these embodiments,

administration of the increased dosage results in a normal average daily ammonia level in the

subject.

[0026] Provided herein in certain embodiments are methods of adjusting the dosage of a

nitrogen scavenging drug in a subject with a nitrogen retention disorder comprising comparing a

fasting blood ammonia level for the subject to a ULN for blood ammonia. If the fasting blood

ammonia level has a value that is greater than half the ULN, the dosage of the nitrogen

scavenging drug is increased, and if the dosage is less than or equal to half the ULN the dosage

of the nitrogen scavenging drug is not increased. In certain embodiments, the methods further

comprise administering the increased dosage. In certain of these embodiments, administration of

the increased dosage results in a normal average daily ammonia level in the subject.
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[0027] Provided herein in certain embodiments are methods of adjusting the dosage of a

nitrogen scavenging drug in a subject with a nitrogen retention disorder comprising measuring a

fasting blood ammonia level for the subject and comparing the fasting blood ammonia level to a

ULN for blood ammonia. If the fasting blood ammonia level has a value that is greater than half

the ULN, the dosage of the nitrogen scavenging drug is increased, and if the dosage is less than

or equal to half the ULN the dosage of the nitrogen scavenging drug is not increased. In certain

embodiments, the methods further comprise administering the increased dosage. In certain of

these embodiments, administration of the increased dosage results in a normal average daily

ammonia level in the subject.

[0028] Provided herein in certain embodiments are methods of adjusting the dosage of a

nitrogen scavenging drug in a subject with a nitrogen retention disorder comprising measuring a

fasting blood ammonia level for the subject and comparing the fasting blood ammonia level to a

ULN for blood ammonia. If the fasting blood ammonia level has a value that is greater than half

the ULN , the dosage of the nitrogen scavenging drug is increased, and if the dosage is

significantly less than half the ULN, the dosage of the nitrogen scavenging drug may be

decreased. In certain embodiments, the methods further comprise administering the adjusted

dosage. In certain of these embodiments, administration of the adjusted dosage results in a

normal average daily ammonia level in the subject.

[0029] Provided herein in certain embodiments are methods of adjusting the dosage of a

nitrogen scavenging diug in a subject with a nitrogen retention disorder compiising

administering an initial dosage of the nitrogen scavenging drug, measuring fasting blood

ammonia level, and comparing the fasting blood ammonia level to a ULN for blood ammonia. If

the fasting blood ammonia level has a value that is greater than half the ULN, subsequent

maintenance dosages of the nitrogen scavenging drug are adjusted to be greater than the initial

dosage. In certain embodiments, the methods further comprise administering the increased

maintenance dosage, and in certain of these embodiments, administration of the increased

maintenance dosage results in a normal average daily ammonia level in the subject.

[0030] Provided herein in ceitain embodiments are methods of adjusting the dosage of a

nitrogen scavenging drug in a subject with a nitrogen retention disorder to achieve a fasting

blood ammonia level that is less than or equal to half the ULN for blood ammonia comprising

measuring a fasting blood ammonia level for the subject and comparing the fasting blood
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ammonia level to a ULN for blood ammonia. If the fasting blood ammonia level has a value that

is greater than half the ULN, the subject is administered an increased dosage of the nitrogen

scavenging drug. After a time period sufficient for the drug to reach steady state (e.g., 48 hours,

48 to 72 hours, 72 hours to 1 week, 1 week to 2 weeks, greater than 2 weeks), fasting blood

ammonia level is measured again and compared to a ULN for blood ammonia. If the fasting

blood ammonia level has a value that is greater than half the ULN , the dosage of the nitrogen

scavenging drug is increased. This process is repeated until a fasting blood ammonia level of

less than or equal to half the ULN is obtained.

[0031] Provided herein in certain embodiments are methods for assessing whether a subject

with a nitrogen retention disorder is more or less likely to need a dosage adjustment of a nitrogen

scavenging drug comprising measuring a fasting blood ammonia level for the subject and

comparing the fasting blood ammonia level to a ULN for blood ammonia, wherein a fasting

blood ammonia level that is greater than half the value of ULN indicates that the subject is more

likely to need a dosage adjustment and a fasting blood ammonia level less than or equal to half

the value of ULN indicates that the subject is less likely to need a dosage adjustment.

[0032] Provided herein in certain embodiments are methods of determining whether to

administer a nitrogen scavenging drug to a subject with nitrogen retention disorder comprising

comparing a fasting blood ammonia level for the subject to a ULN for blood ammonia. If the

fasting blood ammonia level has a value that is greater than half the ULN, a nitrogen scavenging

drug needs to be administered to the subject. In certain embodiments, these methods further

comprise administering the nitrogen scavenging drug. In certain embodiments, the subject may

not have been administered any nitrogen scavenging drugs prior to the determination. In other

embodiments, the subject may have previously been administered a nitrogen scavenging drug

other than the one being evaluated. In these embodiments, the methods provided herein can be

used to determine whether to administer a new nitrogen scavenging drug to a subject.

[0033] Provided herein in certain embodiments are methods of determining whether to

administer a nitrogen scavenging drug to a subject with nitrogen retention disorder comprising

measuring a fasting blood ammonia level for the subject and comparing the fasting blood

ammonia level to a ULN for blood ammonia. If the fasting blood ammonia level has a value that

is greater than half the ULN, a nitrogen scavenging drug needs to be administered to the subject.

In certain embodiments, these methods further comprise administering the nitrogen scavenging
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drug. In certain embodiments, the subject may not have been administered any nitrogen

scavenging drugs prior to the determination. In other embodiments, the subject may have

previously been administered a nitrogen scavenging drug other than the one being evaluated. In

these embodiments, the methods provided herein can be used to determine whether to administer

a new nitrogen scavenging drug to a subject.

[0034] Provided herein in certain embodiments are methods for selecting a dosage of a

nitrogen scavenging drug for treating a nitrogen retention disorder in a subject based on blood

ammonia levels comprising selecting a dosage that results in a fasting blood ammonia level that

is less than or equal to half the ULN for blood ammonia. In certain embodiments, selecting the

effective dosage is further based on diet, endogenous waste nitrogen excretion capacity, or any

combination thereof. In certain embodiments, the methods further comprise administering the

selected dosage.

[0035] Provided herein in certain embodiments are methods of treating a subject with a

nitrogen retention disorder who has previously been administered a nitrogen scavenging drug

comprising measuring a fasting blood ammonia level for the subject and comparing the fasting

blood ammonia level to a ULN for blood ammonia. If the fasting blood ammonia level has a

value that is greater than half the ULN, the subject is administered an increased dosage of the

nitrogen scavenging drug. If the fasting blood ammonia level has a value that is less than or

equal to half the ULN, the subject is administered the same dosage or a decreased dosage of the

nitrogen scavenging dlug. In certain embodiments, administration of an increased dosage results

in a normal average daily ammonia level in the subject.

[0036] Provided herein in certain embodiments are methods of treating a subject with a

nitrogen retention disorder who has previously been administered an initial dosage of a nitrogen

scavenging drug comprising measuring a fasting blood ammonia level for the subject and

comparing the fasting blood ammonia level to a ULN for blood ammonia. If the fasting blood

ammonia level has a value that is greater than half the ULN, the subject is administered a

maintenance dosage that is greater than the initial dosage of the nitrogen scavenging drug. If the

fasting blood ammonia level has a value that is less than or equal to half the ULN, the subject is

administered the initial dosage or a lower dosage. In certain embodiments, administration of an

increased maintenance dosage results in a normal average daily ammonia level in the subject.
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[0037] Provided herein in certain embodiments are methods of treating a subject with a

nitrogen retention disorder comprising administering a nitrogen scavenging drug, then measuring

a fasting blood ammonia level for the subject at some point after drug administration and

comparing the fasting blood ammonia level to a ULN for blood ammonia. If the fasting blood

ammonia level has a value that is greater than half the ULN, the subject is administered an

increased dosage of the nitrogen scavenging drug. If the fasting blood ammonia level has a

value that is less than or equal to half the ULN, the subject is administered the original or a lower

dosage of the drug.

[0038] Provided herein in certain embodiments are methods of treating a subject with a

nitrogen retention disorder comprising administering a first dosage of a nitrogen scavenging

drug, measuring a fasting blood ammonia level for the subject, and comparing the fasting blood

ammonia level to a ULN for blood ammonia. If the fasting blood ammonia level has a value that

is greater than half the ULN, a second dosage of a nitrogen scavenging drug that is greater than

the first dosage is administered to the subject. A fasting ammonia blood level is measured again

in the subject and compared to a ULN for blood ammonia. If the fasting blood ammonia level

has a value that is greater than half the ULN, a third dosage of a nitrogen scavenging drug that is

greater than the second dosage is administered to the subject. This process is repeated until the

subject exhibits a fasting blood ammonia level with a value less than or equal to half the ULN.

[0039] Provided herein in certain embodiments are methods of monitoring the efficacy of

nitrogen scavenging diug administration in a subject with a nitrogen retention disorder who has

previously been administered a nitrogen scavenging drug comprising measuring a fasting blood

ammonia level for the subject and comparing the fasting blood ammonia level to a ULN for

blood ammonia. If the fasting blood ammonia level has a value that is greater than half the ULN,

the previously administered dosage of the nitrogen scavenging drug is considered inadequate to

treat the nitrogen retention disorder. If the fasting blood ammonia level has a value that is less

than or equal to half the ULN, the previously administered dosage is considered adequate to treat

the nitrogen retention disorder. In certain embodiments where the previously administered

dosage is considered inadequate to treat the nitrogen retention disorder, the methods provided

herein further comprise administering an increased dosage of the nitrogen scavenging drug.

[0040] Provided herein in certain embodiments are methods for monitoring therapy with a

nitrogen scavenging drug in a subject having a nitrogen retention disorder comprising measuring
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a fasting blood ammonia level from the subject and comparing the fasting blood ammonia level

to a ULN for blood ammonia, wherein a fasting blood ammonia level that is greater than half the

ULN indicates that the subject is more likely to need a dosage adjustment of the nitrogen

scavenging drug, and wherein a fasting blood ammonia level less than or equal to half the ULN

indicates that the subject is less likely to need a dosage adjustment.

[0041] A nitrogen retention disorder as used herein refers to any condition associated with

elevated blood nitrogen/ammonia levels. In certain embodiments, a nitrogen retention disorder

may be a UCD. In other embodiments, a nitrogen retention disorder may be HE.

[0042] A nitrogen scavenging drug as used herein refers to any drug that decreases blood

nitrogen and/or ammonia levels. In certain embodiments, a nitrogen scavenging drug may

remove nitrogen in the form of PAGN, and in certain of these embodiments the nitrogen

scavenging drug may be an orally administrable drug that contains or is metabolized to PAA.

For example, a nitrogen scavenging drug may be a PAA prodrug such as PBA or HPN-lOO, a

pharmaceutically acceptable salt of PBA such as NaPBA, or a pharmaceutically acceptable ester,

acid, or derivative of a PAA prodrug. In other embodiments, a nitrogen scavenging drug may

remove nitrogen Via hippuric acid. In certain of these embodiments, a nitrogen scavenging drug

may be benzoic acid, a pharmaceutically acceptable salt of benzoic acid such as sodium

benzoate, or a pharmaceutically acceptable ester, acid, or derivative of benzoic acid.

[0043] Increasing the dosage of a nitrogen scavenging drug may refer to increasing the amount

of drug per administration (e. g., an increase from a 3 mL dosage to a 6 mL dosage), increasing

the number of administrations of the drug (e. g., an increase from once-a-day dosing to twice- or

three—times—a—day), or any combination thereof.

[0044] A subject that has previously been administered a nitrogen scavenging drug may have

been administered the drug for any duration of time sufficient to reach steady state. For

example, the subject may have been administered the drug over a period of 2 to 7 days, 1 week

to 2 weeks, 2 weeks to 4 weeks, 4 weeks to 8 weeks, 8 weeks to 16 weeks, or longer than 16

weeks.

[0045] In certain embodiments of the methods disclosed herein, the fasting period for obtaining

a fasting blood ammonia level is overnight. In certain embodiments, the fasting period is 4 hours

or more, 5 hours or more, 6 hours or more, 7 hours or more, 8 hours or more, 9 hours or more, 10

hours or more, 11 hours or more, or 12 hours or more, and in certain embodiments the fasting
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period is 4—8 hours, 6—8 hours, or 8—12 hours. During the fasting period, the subject preferably

does not ingest any food. In certain embodiments, the subject may also refrain from ingesting

certain non-food substances during the fasting period. For example, in certain embodiments the

subject does not ingest any supplements and/or nitrogen scavenging drugs during the fasting

period. In certain of these embodiments, the subject may nonetheless ingest one or more drugs

other than nitrogen scavenging drugs during the fasting period. In certain embodiments, the

subject does not ingest any high calorie liquids duiing the fasting period. In certain of these

embodiments, the subject does not ingest any liquids other than water during the fasting period.

In other embodiments, the subject may ingest small amounts of low calorie beverages, such as

tea, coffee, or diluted juices.

[0046] In certain embodiments of the methods disclosed herein, blood samples used for

measuring fasting blood ammonia levels and/or ULN blood ammonias are venous blood

samples. In certain embodiments, a blood sample is a plasma blood sample. Any methods

known in the art may be used to obtain a plasma blood sample. For example, blood from a

subject may be drawn into a tube containing heparin or ethylenediaminetetraacetic acid (EDTA).

In certain embodiments. the sample can be placed on ice and centrifuged to obtain plasma within

15 minutes of collection, stored at 2—8°C (36—46OF) and analyzed within 3 hours of collection. In

other embodiments, the blood plasma sample is snap frozen, stored at 318°C (30°F) and

analyzed at a later time. For example, the sample may be analyzed at 0- 12 hours, 12-24 hours,

24-48, 48-96 hours after freezing, or within any other timeframe over which the sample has

demonstrated stability. In certain embodiments, blood samples are taken in a laboratory or

hospital setting. In certain embodiments, a single fasting blood sample is used to measure

fasting blood ammonia level. However, in other embodiments, multiple fasting blood samples

may be obtained. In certain embodiments, a subject's blood ammonia level may be monitored

throughout the day. Further, in certain embodiments, the methods disclosed herein comprise an

additional step of obtaining one or more blood samples from a subject prior to or after measuiing

fasting blood ammonia level.

[0047] In ceitain embodiments, a blood sample is analyzed immediately after collection. In

other embodiments, the blood sample is stored for some period between collection and analysis.

In these embodiments, the sample may be stored for less than 1 hour, 1 hour to 6 hours, 1 hour to

12 hours, 1 hour to 24 hours, or 1 hour to 48 hours. In certain of these embodiments, the blood
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sample is stored at a temperature between 0—15°C, such as 2—80C. In other embodiments, the

blood sample is stored below 0°C or below -18°C.

[0048] Measurement of ammonia levels in a fasting blood sample is carried out using

techniques known in the art. For example, ammonia levels may be measured using a

colorimetric reaction or an enzymatic reaction. In certain embodiments, a colorimetric reaction

may involve the use of bromophenol blue as an ammonia indicator. In these embodiments,

ammonia may react with bromophenol blue to yield a blue dye. In certain embodiments, an

enzymatic reaction may involve glutamate dehydrogenase catalyzing the reductive amination of

2—oxoglutarate with NH4+ and NADPH to form glutamate and NADP+. The formation of

NADP+ formed is directly proportional to the amount of ammonia present in the blood sample.

Therefore, the concentration of ammonia is measured based on a decrease in absorbance.

[0049] In certain embodiments of the methods disclosed herein, a subject exhibiting a fasting

blood ammonia level less than or equal to half the ULN for blood ammonia has an average

likelihood within a confidence interval that their average daily ammonia level will remain within

a normal average daily ammonia level. In certain embodiments, the average likelihood of having

a normal daily ammonia value is 80% to 90%. In certain embodiments, one may predict with

95% confidence that a blood ammonia level will fall within a certain range. In certain

embodiments, one can predict with 95% confidence that a true probability of predicting normal

values based on fasting blood ammonia is between 65% and 93%. In other embodiments, one

can predict with 80% confidence that a true probability of predicting normal values based on

fasting blood ammonia is at least 70%. In certain embodiments, the average likelihood of

predicting normal ammonia value based on fasting blood ammonia is about 84% with 95%

confidence that the true probability is between 65% and 93%.

[0050] In certain embodiments of the methods disclosed herein, a subject exhibiting a fasting

blood ammonia level less than or equal to half the ULN for blood ammonia has an average

likelihood within a confidence interval that their maximum daily blood ammonia level will not

exceed 1.5 times the ULN for blood ammonia. In certain of these embodiments, the average

likelihood is about 70% to 80%. In certain embodiments, the confidence interval is a 95 %

confidence interval. In certain embodiments, the average likelihood is about 75% with 95 %

confidence that the true probability is between 58% and 86%.
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[0051] In certain embodiments of the methods disclosed herein, a subject exhibiting a fasting

blood ammonia level less than or equal to half the ULN for blood ammonia has an average

likelihood within a confidence interval that their maximum daily blood ammonia level will be

less than 100 umol/L. In certain of these embodiments, the average likelihood is 90% to 98%.

In certain embodiments, the confidence interval is 95%. In certain embodiments, the average

likelihood is about 93% with 95% confidence that the true probability is between 77% and

1 00 %.

[0052] The maximal ammonia value refers to the maximum amount of ammonia that may be

detected in a subject following consumption of meals, if repeated measurement of blood

ammonia can be instituted to detect such maximum value over an extended period of time.

Based on well-controlled clinical trials with repeated blood sampling over 24 hours, the

maximum blood ammonia has been observed to occur following the third major meal of the day

in the early to mid evening hours (4-8PM, assuming that breakfast is approximately 8AM; see,

e. g., Lee 2010; Lichter—Konecki 2011).

[0053] The ULN for blood ammonia typically represents the highest level in the range of

normal values, which may be influenced by a variety of factors such as the assay method, types

of regents, standard reference samples used, and specifications and calibration of equipment used

to perform the measurement. In certain embodiments of the methods disclosed herein, the ULN

for blood ammonia is determined for a subject individually. In other embodiments, the ULN for

blood ammonia may be based on measurements obtained across a range of subjects (i.e., subjects

with UCD or with a particular subtype of UCD, subjects with HE, healthy subjects, etc.). In

certain embodiments, the ULN for blood ammonia may represent a standard reference value

disclosed in the art, such as a mean ULN developed across a particular subset of subjects. In

other embodiments, the ULN for blood ammonia may represent a standard measurement that has

been developed by a particular entity that performs blood draws and/or blood evaluations, such

as a particular clinical laboratory. In certain embodiments, the ULN is a standard reference

value utilized by the same entity that measures the fasting blood ammonia level. In these

embodiments, one skilled in the art will appreciate that interpretation of average daily ammonia

in subject with a nitrogen retention disorder must be made relative to the reference range of

normal values at the laboratory in which the ammonia was measured. Furthermore, the units of

ammonia measurement may also vary from lab to lab (e.g., ug/mL or umoI/L), emphasizing the
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importance of interpreting the subject's ammonia levels relative to the ULN at the laboratory in

which the measurement was performed. In certain embodiments, the ULN for blood ammonia

may be in the range of 26-64 timol/L. In certain of these embodiments, the ULN for blood

ammonia may be in the range of 32-38 umol/L or 34-36 umol/L, and in certain of these

embodiments the ULN for blood ammonia is 35 umol/L. In certain embodiments, the ULN for

blood ammonia may be in the range of 50—65 ng/l’l’lL. In certain of these embodiments, the ULN

for blood ammonia may be in the range of 55-63 ug/mL or 57-61 ug/mL, and in certain of these

embodiments the ULN for blood ammonia is 59 ug/mL.

[0054] In certain embodiments, the average daily ammonia is the average amount of ammonia

an individual may experience during the day, if serial blood sampling were performed for

ammonia measurements. In well-controlled clinical studies, it has been established that

ammonia fluctuates several fold during the day, depending on the timing of blood draw relative

to food and drug intake. Due to these fluctuations, the timing of individual or serial blood

sampling should be controlled relative to the timing of food and drug intake. Even serial

sampling may not be enough to capture the peaks and troughs of the fluctuating ammonia values,

unless samples are taken frequently enough. Therefore, obtaining a simple average of several

measurements may provide inadequate or misleading information regarding the total ammonia

burden a subject may experience during the day.

[0055] Provided herein are methods to better estimate a subject's average daily ammonia

assessed as the area under the curve for 24-hr ammonia (ammonia AUC0_34hr) obtained from

adequate and well-spaced samples over 24 hours. This ammonia AUC0_24hr can be further

normalized for the entire actual period of sampling, i.e., ammonia AUCaMhr is divided by the

sampling period (e.g., 24 hours). For example, if an AUC of 1440 umol*hr/L is calculated using

the trapezoidal rule based on 8-11 ammonia values obtained over 24 hours, then the average

daily ammonia value or time—normalized AUCOMhr would be equal to 1440 umol*hr/ml divided

by the sampling time of 24 hr, or 60 umol/L. If the normal reference range at the laboratory

which performed the ammonia analysis was 10-35 timol/L, then the average daily ammonia

value for this subject would be approximately 1.71 times the ULN of 35 umol/L. Similarly, if

the ammonia AUC0_24hr was determined to be equal to 840 umol*hr/L based on multiple, well-

spaced samples over 24 hours and analyzed at the same laboratory, and the sampling period was

24 hours, then the time-normalized AUC0_24hr would be 35 umol/L. This corresponds to an
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average ammonia or daily ammonia burden within the ULN. Finally, subjects with nitrogen

retention disorders such as UCDs may experience a hyperammonemic crisis, which is often

defined clinically as a blood level exceeding 100 umol/L and clinical manifestations of

hyper‘ammonemia, which may require intervention to prevent irreversible hard and enable

recovery.

[0056] Provided herein are methods of adjusting nitrogen scavenging drug dosage by

measuring fasting blood ammonia to minimize the likelihood a subject may experience an

ammonia value (Cmax) over 24 hours that exceeds 100 umol/L. It has been found that 100

umol/L corresponds to approximately 2—3 times the ULN in most laboratories. Previously, if a

subject with a nitrogen retention disorder such as UCD had a blood ammonia level within or

slightly above the normal reference range for the laboratory which performed the analysis, the

subject was considered to be in good clinical control regardless of the timing of the blood draw

in relation to meals and last administration of drug dose. However, it has been shown that a

subject with a UCD who has a fasting blood ammonia level between the ULN and 1.5 times the

ULN (e.g., 35 to 52 umol/L) has an average likelihood of only 45% (with a 95% confidence

interval of 21% to 70%) that his or her average daily ammonia is within the normal range; an

average likelihood of only 35% (with a 95% confidence interval of 13% to 60%) that his or her

maximal level of ammonia during the day is less than 1.5 times the ULN (e.g, 52 umol/L); and

an average likelihood of 25% that his or her maximal daily ammonia level exceeds 100 umol/L

during the day. Thus, after measuring a UCD subject's fasting blood ammonia, the dosage of a

nitrogen scavenging drug may be progressively increased and/or his or her protein intake

progressively decreased until the fasting ammonia value is less than or equal to half of the ULN

for the local laboratory in which the ammonia analysis was performed.

[0057] In certain embodiments of the methods disclosed herein, one or more factors other than

ammonia level may be taken into consideration when evaluating nitrogen scavenging drug

dosage. For example, blood ammonia measurements may be combined with urinary PAGN

measurements in determining whether to administer a nitrogen scavenging drug, adjusting the

dosage of a nitrogen scavenging drug, or treating a nitrogen retention disorder. US Patent

Publication No. 2010/0008859 discloses that urinary PAGN levels correlate more closely to PBA

prodrug dosage than plasma PAA, PBA, or PAGN levels, and further discloses that PBA

prodrugs are converted to urinary PAGN with a mean efficiency of 60-75%. Therefore, certain
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embodiments of the methods disclosed herein comprise an additional step wherein urinary

PAGN levels are measured. In certain of these embodiments, calculation of an effective dosage

of nitrogen scavenging drug is based in part on a mean 60-75% conversion of PAA prodrug to

urinary PAGN. For example, in certain embodiments the methods disclosed herein for

determining whether to administer a nitrogen scavenging drug to a subject comprise an

additional step of measuring urinary PAGN and calculating an effective initial dosage based on a

mean conversion of PAA prodrug to urinary PAGN of 60-75%. Similarly, in certain

embodiments the methods disclosed herein for adjusting the dosage of a nitrogen scavenging

drug comprise an additional step of measuring urinary PAGN and calculating an effective dosage

based on a mean conversion of PAA prodrug to urinary PAGN of 60-75%. In certain of these

embodiments, the effective dosage is calculated based on a target nitrogen output. In certain

embodiments, urinary PAGN may be detennined as a ratio of the concentration of urinary PAGN

to urinary creatinine. In certain embodiments, urinary PAGN is a factor that is taken into

consideration when determining whether to administer or increase the dosage of a nitrogen

scavenging drug, i.e., urinary PAGN is evaluated in combination with ammonia level to

determine whether to administer or increase the dosage of the drug. In other embodiments.

ammonia level alone is used to determine whether to administer or increase the dosage of a

nitrogen scavenging drug, and urinary PAGN is simply used to calculate the initial or adjusted

dosage.

[0058] One skilled in the art will recognize that a variety of other factors may be taken into

consideration when determining the effective dosage of a nitrogen scavenging drug. For

example, factors such as diet (e.g., protein intake) and endogenous waste nitrogen capacity (e.g.,

urea synthesis capacity) may be considered.

[0059] Provided herein in certain embodiments are kits for carrying out the methods disclosed

herein. In certain embodiments, kits are provided for determining whether to administer or

adjust the dosage of a nitrogen scavenging drug for a subject with a nitrogen retention disorder.

The kits disclosed herein may include one or more nitrogen scavenging drugs and/or one or more

reagents (e.g., bromophenol blue) or enzymes (e.g., glutamate dehydrogenase) to measure blood

ammonia levels in a sample. The kit may additionally include other pigments, binders,

surfactants, buffers, stabilizers, and/or chemicals necessary to obtain a blood sample and to
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measure the ammonia level in the sample. In certain embodiments, the kits provided herein

comprise instructions in a tangible medium.

[0060] One of ordinary skill in the art will recognize that the various embodiments described

herein can be combined.

[0061] The following examples are provided to better illustrate the claimed invention and are

not to be interpreted as limiting the scope of the invention. To the extent that specific materials

are mentioned, it is merely for purposes of illustration and is not intended to limit the invention.

One skilled in the art may develop equivalent means or reactants without the exercise of

inventive capacity and without departing from the scope of the invention. It will be understood

that many variations can be made in the procedures herein described while still remaining within

the bounds of the present invention. It is the intention of the inventors that such variations are

included within the scope of the invention.

Examples

Example 1: Analysis of predictability of pharmacodynarnic ammonia values from fasting
 

ammonia in UCD patients:

[0062] This example demonstrates the relationship between fasting ammonia and the

pharmacodynamic (PD) profile of daily ammonia in patients receiving PAA prodrugs for UCDs.

Ammonia values vary many-fold over the course of 24 hours in UCD patients. As depicted in

Figures 3a and 3b, venous ammonia was measured for 24 hours following one week of dosing

with either NaPBA or glycerol phenylbutyrate (GPB). The graphs display ammonia values as

mean iSD over 24 hours, where time zero corresponds to just prior to dosing and breakfast (i.e.,

fasting state). In View of this variability in daily ammonia levels, a single measurement may not

be very informative in determining whether a UCD patient is optimally closed. The ability to

predict the highest potential ammonia a UCD patient may experience during the day and the

average 24—hour ammonia from a single measurement such as fasting levels has important

practical implications for nitrogen scavenging drug dosing guidelines and patient management.

[0063] Data from two Phase 2 studies and one Phase 3 study comparing ammonia control

assessed by 24-hour sampling during steady state treatment with HPN-lOO versus NaPBA in 65

UCD patients were used for the analysis. The two Phase 2 studies include protocols UP 1204-

003 and HPN—100—005 (Lee 2010; Lichter—Konecki 2011). The Phase 3 study includes protocols

from HPN-100-006 (Diaz 2011).
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[0064] Ammonia values obtained from different hospital laboratories with different normal

ranges were normalized to a standard laboratory range of 9-35 umol/L. The patient population

included a broad range of ages, UCD subtypes, and doses of drug, and is summarized in Table 1

 
 

  
 

 

below.

Table 1: UCD demographics in studies UP 1204-003, HPN—100-005, and HPN-100-006:

18 (27.7)

Female 47 (72.3)

  
 

 
Age at screening N 65a...)

Range 6.0—75.0

UCD diagnosis

“0”” ASS deficiency 5 (7.7)

Missing 1 (1.5)

Mean (SD) 114.14 (90.147)

101.00

 

 

 
 

  

 

 

  
Duration of NaPBA

treatment

(months)

 

   
  
 

 
 

 
 
 

 
 
 

 

 

 
 

 

 

 

Range 02-3000

Daily dose NaPBA N 64

Mean (SD) 14.10 (6.255)
Median 13.50

Range 1.5-36.0
 

[0065] Exploratory analysis:

[0066] Several PD parameters for steady-state ammonia were explored: AUCO_24hr, time-

normalized AUC, log AUC, maximal ammonia value over 24 hours (Cmax), and average

ammonia. Data from 65 subjects from all three studies with steady-state ammonia and fasting

ammonia were used. Missing data were imputed per procedures specified in the protocol and

statistical analysis plan, except that no imputations were made for subjects who had no PK

sampling conducted while on a given study drug.

[0067] Sample collection times of O-hr (before first daily dose) and 24—hours post-dose (before

first daily dose of the following day) were both evaluated as representative of fasting ammonia.

No noticeable difference in the shape or quality of the relationship due to the choice of time

point was observed.

[0068] The relationship between fasting ammonia and pharmacokinetic profile was evaluated

separately for HPN-lOO and NaPBA, with no apparent difference in the strength or magnitude of
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the relationship. Therefore, all data from both HPN—lOO and NaPBA treatments were used and

conclusions regarding fasting ammonia pertain to both HPN-lOO and NaPBA.

[0069] The relationships between (1) fasting ammonia and AUCO_24hr and (2) fasting ammonia

and maximum observed ammonia (Cmax) were visually explored for the whole population. The

effects of the following covariates were also observed: age, weight, gender, and dietary protein

intake. A positive and strong relationship was observed between fasting ammonia and AUCO-

24hr, with increasing fasting ammonia being associated with higher AUC0_24hr and maximum

observed ammonia (Figure 2).

[0070] Prediction of AUC0.24hr through GEE Modeling:

[0071] The aim of this modeling was to predict average daily or highest achieved ammonia

based on the subject's fasting ammonia. In order to take into account the differences in normal

ranges at different laboratories, all ammonia values were normalized to a reference range of 9-35

umol/L, and the predictions were referenced to the ULN rather than a fixed value.

[0072] Generalized Estimating Equations (GEE) were used to model the predictive ability of

fasting ammonia against various ammonia PD properties. GEE methodology can be used to

analyze repeated measures of categorical data, in which the repeated measures are assumed to be

correlated (Liang 1986). The model allows for the specification of the assumed correlation

structure without the knowledge of the magnitude of the correlation.

[0073] The 24-hour ammonia profile was divided into ordered categories using a variety of

endpoints and cutpoints as follows:

1) AUC [0-1.0*ULN,>1.0*ULN];

2) AUC [O—l.5*ULN, >l.5*ULN];

3) Cmax [0-1.0*ULN, >l.0*ULN];

4) Cmax [0-l.5*ULN, >1.5*ULN]; and

5) Cmax [O—lOO] umol/L.

[0074] Three levels of fasting ammonia were considered in separate models as input:

1) [0-0.5*ULN];

2) [>0.5*ULN-<l.0 ULN]; and

3) [>l.0*ULN-l.5*ULN].

[0075] Using Statistical Analysis Software (SAS) Proc Genmod, generalized linear models

were fit with a logit link function. Pre-dose fasting ammonia was the only predictor variable in
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the model. The repeated nature of the data (two study pen'ods per subject) was modeled using

GEE with exchangeable correlation matrix. ULN for fasting ammonia was set at 35 umOI/L.

ULN for AUC over 24 hours was taken as 840 (35 pmol/L * 24 hours); i.e., the AUC which

corresponds to an average daily ammonia less than or equal to 35 umol/L, which was the

normalized ULN among the participating study sites and is derived by dividing the 24-hour area

under the curve by the sampling time of 24 hours. The GEE model was bootstrap—resampled

1,000 times according to the method outlined in Davison, A.C. & Hinkley, D.V., Bootstrap

Methods and their Application. Cambridge University Press, London (1997), pp.358—362. The

results of these models are shown in Table 2 below.

Table 2: Summary of results from GEE model to predict ability of fasting ammonia against
 

various ammonia PD properties:

Fasting Ammonia Probability of Bootstrap Bootstrap Bootstrap

ammonia PK outcome outcome in 95% c.i. 80% c.i. pred. error

level category rate*

(%)

AUC in 24 . 0.67, 0.93 0.71, 0.89 11.5

hours [0— l .0

ULN]

AUC in 24 Did not converge
hours [0-1.5

ULN]

Cmax . 0.38, 0.65 0.42, 0.61

observed [0—

1.0 ULN]

Cmax . 0.61, 0.86 0.66, 0.82

observed [0-

1.5 ULN]

Cmax . 0.78, 1.00 0.85. 0.97

observed [0-

100]

AUC in 24 . 0.42, 0.73 0.48, 0.68

hours [0-1.0

ULN]

AUC in 24 . 0.78, 0.97 0.82. 0.94

hours [0-1.5

ULN]

AUC in 24 . 0.90, 1.00 0.93, 1.00

hours [0—2

ULN]

9 Cmax 0.21 0.1 l, 0.38 0.14. 0.33 20.0

observed [0-

 

 

 

 

 

 

 56
II
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10

11

12

1.0 ULN]
Cmax

observed [0-

1.5 ULN]

0.52 0.35, 0.66 0.42, 0.61 46.0

 

Cmax

observed [0-

2.0 ULN]
Cmax

observed [0-

100]

0.74 0.62, 0.85

0.88, 1.00

091,100

0.66, 0.81

27.2

 

13

4;

H

HH
}_A

,_._.

\D00\IChLII

[>1.0-1.5

ULN]

AUC in 24

hours [0-1.0

ULN]

 
0.24, 0.71 0.30, 0.63

  43

 

AUC in 24

hours [0-1.5

ULN]

Did not converge

 

AUC in 24

hours [0—2

ULN]

0.80

 
0.49, 0.99 0.63, 0.92

  
27

 

CmaX

observed [0-

1.0 ULN]
Cmax

observed [0—

1.5 ULN]

0.35

Did not converge

0.16, 0.58 0.23, 0.51 33

  
CmaX

observed [0-

2.0 ULN]
Cmax

observed [0—

100]

 
Did not converge

Did not converge

[0076] From Table 2 above, we can conclude that in the population of UCD patients described

in Table 1, we can be 95% confident that, given a fasting ammonia less than or equal to half the

ULN. the true probability of having an AUC in the range [0-840] is on average 84%. at least

67%, and as high as 93%.

[0077] Row 1 of Table 2 above suggests that a UCD patient with a fasting ammonia of 17

umol/L as determined by a laboratory with a normal reference range of 9-35 umol/L (i.e., a

fasting ammonia in the range [0-0.5 ULN]) has an 84% chance (with a 95 % confidence interval

of 67% to 93%) of having a time normalized AUCOMH. in the normal range [AUC0_241,,. of 0-840

or an average daily ammonia of 35 umol/L], a 76% chance (with a 95 % confidence interval of

61% to 86%) of having a Cmax of less than 1.5 ULN, and a 93% chance (with a 95 % confidence
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interval of 78% to 100%) of never having an ammonia of more than 100 umol/L. Therefore, this

patient would be optimally controlled and unlikely to suffer from high ammonia during the day.

[0078] This Example shows that fasting ammonia correlates strongly with daily ammonia

exposure, assessed as a daily average or as maximal daily concentration, and that a target fasting

value which does not exceed half of the upper level of normal for the local lab appears to be a

clinically useful as well as practical predictor of ammonia values over 24 hours as well.

Furthermore, this Example shows that a subject with a fasting ammonia in the range 0-0.5 ULN

has an 84% chance of having an AUC0_24hI in the normal range (0-840 or an average daily

ammonia of 35 umol/L).

Example 2: Selecting and adjusting HPN—100 dosage based on fasting blood ammonia levels in a

patient with UCD:

[0079] Patient A is an adult with UCD being managed with amino acid supplements and

dietary protein restriction only. Patient A consumes neither his supplements nor food for

approximately 8 hours prior to a fasting morning blood draw. A venous blood draw is

performed, and fasting blood ammonia level is determined to be 52 umol/L. This fasting blood

ammonia level is compared to the ULN for blood ammonia in the laboratory performing the

blood draw, which is 35 umol/L. Based on the correlation of fasting ammonia level to average

ammonia level, it is determined that Patient A's fasting blood ammonia level of approximately

1.5 times the ULN represents only a 45% chance on average of having an average ammonia

during the day within the normal range. Thus, the ratio of fasting blood ammonia level to ULN

for blood ammonia indicates that Patient A will benefit from treatment with a nitrogen

scavenging drug.

[0080] The physician elects to treat Patient A with HPN—100. Initial dosage is determined

based on body surface area or as otherwise instructed according to HPN-100 drug labeling.

Patient A's body surface area is 1.4 m2, and therefore the initial dosage is determined to be 9 mL

per day or 3 mL TID, which is approximately 60% of the maximum allowed dosage per HPN—

100 label. Patient A is treated with 9mL/day of HPN-lOO for at least 7 days, and returns for an

additional blood draw. The fasting blood ammonia level at this time is 33 umol/L, which is

slightly below the ULN and falls into the range of 0.5 to 1.0 times normal. Patient A's blood

ammonia level is monitored throughout the day after administration of a 3 mL dose of HPN —100

with each meal. It is observed that Patient A's maximum ammonia reaches 95 umol/L after
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dinner with an average daily ammonia of 66 umol/L, which is almost two times the upper normal

range. Therefore, Patient A's dosage of HPN-lOO is increased by approximately one-third to 12

mL total or 4 mL TID. Patient A returns after at least 7 days of treatment with HPN—lOO.

Patient A's fasting ammonia level is 15 umol/L, which is less than half of the ULN range. It is

determined that Patient A has reached satisfactory ammonia control.

[0081] It is expected that if Patient A adheres to his prescribed diet, his maximal daily

ammonia is not expected to exceed approximately 52 umol/L, i.e., approximately 1.5 times the

ULN. with an average likelihood of 75% with 95% confidence. The average ammonia level

du1ing the day is expected to remain within normal range with greater than 84% likelihood and

95% confidence. Moreover, Patient A's maximal daily ammonia is highly unlikely to reach 100

umol/L during the day.

Example 3: Adjusting HPN-lOO dosage based on fasting blood ammonia levels in a patient with

Q:

[0082] Patient B is an 11—year UCD patient receiving 24 pills of BUPHENYL® per day, amino

acid supplements, and restricted dietary protein intake. Patient B does not consume

BUPHENYL®. supplements, or food for approximately 6 hours prior to a fasting morning blood

draw. A venous blood draw is performed, and fasting blood ammonia level is determined to be

40 umol/L. This fasting blood ammonia level is compared to the ULN for blood ammonia for

the laboratory performing the blood draw, which is 35 umol/L. Based on the correlation of

fasting ammonia level to average ammonia level, it is determined that Patient B's fasting blood

ammonia level falling between 1 and 1.5 times the ULN represents a 55% chance of having an

average ammonia during the day that is greater than the normal range, and as high as a 65%

chance that her ammonia will go above 52 umol/L or 1.5 times ULN during the day.

[0083] Based on discussion with the patient and her mother, the physician suspects that Patient

B is noncompliant with her medication, and decides to change her to HPN—lOO. The initial

dosage is determined based on the amount of BUPHENYL® Patient B was receiving, and it is

determined that Patient B needs to take 10.5 mL of HPN-lOO per day. Patient B is treated with

3.5mL of HPN-lOO 3 times a day for at least 7 days, and returns for additional blood draws. Her

fasting blood ammonia level at this time is 17 umol/L, which is below the ULN and falls into the

range of 0 to 0.5 times normal. It is determined that Patient B has reached satisfactory ammonia

control.
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[0084] It is expected that if Patient B adheres to her prescribed diet, her maximal daily

ammonia will not go above approximately 50 umol/L, which is less than 1.5 times the ULN. Her

average ammonia level during the day is expected with greater than 84% average likelihood to

remain within normal range. Moreover, there is only a small chance (7%) that Patient B's

maximal daily ammonia will exceed 100 umOI/L during the day.

Example 4: Selecting and adjusting sodium benzoate dosage based on fasting blood ammonia
 

levels in a patient with UCD:

[0085] Patient C is an adult UCD patient who is allergic to PBA and is therefore being

managed with amino acid supplements and dietary protein restriction only. Patient C complains

of chronic headache and frequent nausea. Patient C consumes neither his supplements nor food

for approximately 8 hours prior to a fasting morning blood draw. A venous blood draw is

performed, and fasting blood ammonia level is determined to be 77 umol/L. This fasting blood

ammonia level is compared to the ULN for blood ammonia for the laboratory performing the

blood draw, which is 35 umol/L. Based on the correlation of fasting ammonia level to average

ammonia level, it is determined that Patient C's fasting blood ammonia level of approximately 2

times the ULN represents a high likelihood of ammonia levels going over 100 umol/L during the

day. Thus, the ratio of fasting blood ammonia level to ULN for blood ammonia indicates that

Patient C will benefit from treatment with a nitrogen scavenging drug.

[0086] The physician decides to treat Patient C with 15 g of sodium benzoate per day since the

patient is allergic to PBA. Patient C is treated with 15 g/day of sodium benzoate for at least 7

days, and returns for additional blood draws. Fasting blood ammonia level at this time is 35

timol/L, which is equal to the ULN . Patient C's dosage of sodium benzoate is increased by

approximately 30% to 18 grams per day. After at least 7 days of treatment, Patient C's fasting

ammonia level is 15 umol/L, which is less than half of the ULN. It is determined that Patient C

has reached satisfactory ammonia control.

[0087] It is expected that if Patient C adheres to his prescribed diet and medication, his

maximal daily ammonia will not exceed approximately 52 timollL, which is approximately 1.5

times the ULN. His average ammonia level during the day is expected with greater than 80%

likelihood to remain within normal range. Moreover, Patient C's maximal daily ammonia is

highly unlikely to reach 100 timol/L during the day.

Example 5: Evaluation of the effect of ammonia control on neuroco gnitive outcome:
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[0088] It has been shown that UCD patients are likely to suffer from diminished intelligence

and impaired neurocognitive functions (Kirvitsky 2009). These neuropsychological impairments

have been attributed to repeated episodes of acute hyperammonemia interspersed on chronically

elevated ammonia. Abnormalities in neuropsychological function and/0r brain imaging have

been detected even in UCD patients with mild disorders who exhibit normal IQ and/or appear

clinical normal (Gropman 2008a; Gropman 2008b). Therefore, it was hypothesized that

maintaining average daily ammonia within normal limits and thereby reducing the long term

ammonia burden could result in improved cognition.

[0089] The relationship between reducing ammonia burden by maintaining fasting ammonia at

or close to half ULN and neuropsychological outcomes in pediatric UCD patients was explored

in Clinical trials. Eleven pediatric patients ages 6-17 were enrolled in short term switch over

comparison of NaPBA and HPN-lOO in controlling ammonia. These patients underwent 24-hr

serial sample collection in a confined setting where the last sample at 24 hr was considered

fasting and under supervision of the study personnel. At the end of treatment with l-lPN —100 the

average fasting ammonia at 24-hr time point was 15.5 umol/L or less than half ULN, indicating

good clinical control. These 11 patients along with another 15 pediatric patients were enrolled in

two long term studies and received HPN—lOO for 12 months, during which monthly fasting

ammonia were collected. At the time of enrollment and at the end of the study, all patients

underwent assessment for neuropsychological outcomes including the following: BRIEF

(Behavior Rating Inventory of Executive Function) to assess day-to-day executive functioning,

CBCL (Child Behavior Checklist) to evaluate internalizing (e.g., mood/anxiety) and

externalizing behaviors, and WASI (Wechsler Abbreviated Scale of Intelligence) to estimate of

intellectual ability.

[0090] During the 12 month treatment with HPN-lOO, pediatric UCD patients experienced

fewer episodes of acute hyperammonemia than in the 12 months preceding enrollment (5

episodes during the study versus 9 before enrollment), with peak ammonia dropping from a

mean of 233 umol/L before enrollment to 166 umol/L during the study. Fasting ammonia

remained controlled and monthly averages were at or close to half ULN, ranging from 17 to 22

umol/L. Although patients had been instructed to remain fasting before monthly study visits,

some ammonia samples were taken in a non—fasted state, resulting in average monthly ammonia

of slightly above half ULN.
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[0091] In pediatric patients, WASI and CBCL scores were stable in comparison to baseline.

The maj Oiity of the BRIEF subscales at baseline were at or close to 65, consistent with

borderline and/or clinically significant dysfunction. Among 22 pediatric subjects who completed

the neuropsychological testing at 12 months, all BRIEF domains were improved (lower T scores)

with means (SD) at end of study compared to baseline for Behavioral Regulation Index 53.7

(9.79) VS. 60.4 (14.03) (p<0.05); Metacognition Index 57.5 (9.84) vs. 67.5 (13.72) (p<0.001), and

Global Executive Scale 56.5 (9.71) vs. 66.2 (14.02) (p<0.001).

[0092] The significant improvement in executive functions in this group of pediatric UCD

patients indicates the importance of long term ammonia control and achieving target levels of

fasting ammonia.

Example 6: Correlation of elevated PAA levels to neurological AEs in UCD and healthy
 

subjects:

[0093] Elevated plasma levels of PAA may cause symptoms that mimic those associated with

hyperammonemia, including headache, nausea, somnolence, etc. Since such symptoms are

common and nonspecific, an ammonia level below half the upper limit of normal in a subject

with a nitrogen retention disorder who exhibits such symptoms and is receiving a PAA prodrug

would prompt a physician to check plasma PAA levels.

[0094] The relationship between elevated PAA levels and neurological AEs was evaluated in

three populations: (1) 130 healthy adults dosed with 4 to 12 mL TID of GPB in a thorough QTc

study, (2) 54 adult and 11 pediatric UCD patients (ages 6-17) enrolled in one of 3 protocols

involving short term (2-4 week) switchover comparisons of NaPBA vs. GPB, and (3) 77 patients

enrolled in two nearly identical 12—month GPB treatment protocols. In populations 1 and 2,

maximal PAA (i.e., Cmax) levels were analyzed in relation to neurological AEs as defined by

MEDDRA using an Exact non-parametric Mann-Whitney test and Generalized Estimating

Equations (GEE) with a logit link function and effects for dose and FAA level. The relationship

between PAA levels and the occurrence of the AEs reported by Thiebault was also explored in

population 3.

[0095] No statistically significant relationship was observed between neurological ABS and

FAA levels for either GPB or NaPBA. The odds ratio of a neurological AE occurring for each

20 ug/mL increase in PAA levels for the two drugs combined was 0.95, very close to 1. Thus,

among UCD patients dosed with HPN-lOO or NaPBA over the ranges used in these studies,
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increasing levels of PAA (ranging up to 244 ug/mL) were not associated with an increase in

neurological AEs. Similarly, in population 3, PAA levels did not increase over time and

exhibited no apparent relationship to neurological AEs, which also did not increase in frequency

over time. The pediatric patient with the highest PAA level (410 ug/mL) did not report

neurological AEs close to the timing of the blood draw.

[0096] Unlike UCD subjects, healthy adult volunteers who reported a nervous system AE had

statistically significantly higher PAA Cmax levels than those who did not. While this analysis in

healthy adults is compromised by the fact that PAA levels were not always available at the time

of occurrence of the AEs, as well as by the small sample size in the higher dose groups, the odds

ratio of 1.75 (p=0.006) suggests that increasing levels of PAA are associated with increased

probability of experiencing a nervous system AE among healthy adults. AEs reported by healthy

adults generally began Within 36 hours of dosing and, among those adults who remained on

study, most resolved with continued dosing.

[0097] A significant relationship between PAA levels and occurrence of neurological AEs,

which generally resolved with continued dosing, was detected in healthy volunteers. Unlike in

healthy adults, PAA Cmax did not correlate with nervous system AEs in UCD patients over a

similar range of doses and FAA levels. These findings may reflect metabolic differences among

the populations (e.g., UCD patients exhibit high glutamine levels compared with healthy

humans) and/or metabolic adaptation with continued dosing.

[0098] Population PK model building was performed on 65 UCD patients who participated in

the short-term switchover Hyperion studies using NONMEM (version 7.2) based on 2981

([PBA], [PAA], [PAGN], and urine PAGN [UPAGN])) data points from 53 adult and 11

pediatric UCD patients (ages 6-17) who participated in 3 switchover studies of NaPBA and GPB.

The median GPB dose, expressed as grams of PBA per m2, was 8.85 and 7.01 for pediatric and

adult subjects, respectively. Diagnostic plots and statistical comparisons were used to select

among candidate models, and covariates were assessed by graphical analyses and covariate

modeling. Using the final popPK model and parameter estimates, Monte Carlo simulations were

performed in ~1000 virtual patients for a range of NaPBA and GPB doses to predict systemic

metabolite exposure and UPAGN output.

[0099] The final model that best fit the data was characterized by (a) partial conversion of PBA

to PAGN prior to reaching the systemic circulation, (b) saturable conversion of PAA to PAGN
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(Km ~l6lug/ml), and (c) ~60% slower PBA absorption when delivered as GPB vs. NaPBA.

Body surface area (BSA) was a significant covariate such that metabolite clearance was

proportionally related to BSA. Fractional presystemic metabolism of PBA was higher for adults

than for pediatric patients receiving GPB (43% vs. 14%), whereas the reverse was true for

NaPBA (23% vs. 43%). Predicted median PAA exposure based on simulated GPB dosing at the

PBA equivalent of 13g/m2 of NaPBA was ~13%—22% lower in adults than N aPBA (Cmax = 82

vs. 106 ug/mL; AUC0_Z4 = 649 vs. 829 ugh/m) and ~l3% higher in pediatric subjects ages 6-17

than NaPBA (Cmax = 154 vs. 138 pg/mL; AUC0_24 = 1286 vs. 1154 ugh/ml); predicted upper

95th percentile PAA exposure was below 500 p g/mL and 25 %—40% lower for adult subjects on

GPB versus NaPBA and similar for pediatric subjects. Simulated dosing at the PBA equivalent

of ~5g/m2 of NaPBA yielded similar and less variable PAA exposure for both drugs and for

pediatric and adult patients. Recovery of PBA as UPAGN was very similar Whether delivered

orally as GPB or NaPBA.

[00100] These findings based on PopPK modeling and dosing simulations suggest that while

most patients treated with PAA prodrugs including NaPBA or HPN-lOO will have PAA levels

below those reportedly associated with toxicity and while no relationship between PAA levels

and neurological AEs was found on a population basis, individual patients exhibiting symptoms

such as headache or nausea might be suffering from either hyperammonemia or high PAA levels

and that a fasting ammonia level equal to or below half the upper limit of normal would prompt

the physician to check plasma PAA levels.

[00101] As stated above, the foregoing is merely intended to illustrate various embodiments of

the present invention. The specific modifications discussed above are not to be construed as

limitations on the scope of the invention. It will be apparent to one skilled in the art that various

equivalents, changes, and modifications may be made without departing from the scope of the

invention, and it is understood that such equivalent embodiments are to be included herein. All

references cited herein are incorporated by reference as if fully set forth herein.
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Figure 3
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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.

W

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).

 

SelectUSA

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, facilitate, and accelerate business investment. To learn more about why the USA is the best
country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 13/417,137

APPLICATION AS FILED - PART I OTHER THAN

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY

NUMBER FILED RATE($)BASIC FEE

(37CFR 116(a), (b), Dr(c)) N/A N/ASEARCH FEE

EXAMINATION FEE

TOTAL CLAIMS

INDEPENDENT CLAIMS

It the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size tee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR1.16(s)) 50 sheets or traction thereot. See 35 U.S.C.

41(a)(1)(G) and 37 CFR1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))

* ltthe difference in column 1 is less than zero, enter "0” in column 2.

APPLICATION AS AMENDED - PART II

OTHER THAN

(Column 1) (Column 2) (CoIUmn 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEEI$) FEE($)AMENDMENT PAID FOR

Total
(37 CFR I |6(i))
Independent{37 CFR116(h)I

Application Size Fee (37 CFR I.I6(s))AMENDMENTA
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR116()))

TOTAL
ADD'L FEE ADD'L FEE

(Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA FEEI$) FEE($)AMENDMENT PAID FOR

Independent Minus
(37 CFR I |6(I'1)I

Application Size Fee (37 CFR116(S))AMENDMENTB
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR116()))

TOTAL
ADD'L FEE ADD'L FEE

* It the entry in column 1 is less than the entry in column 2, write "0” in column 3.
** It the "Highest Number PreVIously PaId For” IN THIS SPACE Is less than 20, enter "20".

*** lithe "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the approprIate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Admiss. COMIMISSIONER FOR PATENTSPO Box 1430

Alexandria, Vn'gima 22313-1450WVWV.USp[O.g0V
 
 APPLICATION NUMBER FILING OR 371 (C) DATE FIRST NANIED APPLICANT ATTY. DOCKET NOJTITLE

13/417,137 03/09/2012 Bruce SCHARSCHMIDT 7953280031 IS02
CONFIRMATION NO. 6423

34055 FORMALITIES LETTER
PERKINS COIE LLP

pea OFHCE Box 1208 11111 1111111111111111111111312111111,1111111111111
SEATTLE, WA 98111—1208

Date Mailed: 03/26/2012

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR1.53(b)

Filing Date Granted

Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

- The oath or declaration is missing.
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Application Number and Filing Date, is required.
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest,
is required.

The application is informal since it does not comply with the regulations for the reason(s) indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

- Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:

- The drawings have a line quality that is too light to be reproduced (weight of all lines and letters must
be heavy enough to permit adequate reproduction) or text that is illegible (reference characters, sheet
numbers, and view numbers must be plain and legible) see 37 CFR 1.84(l) and (p)(1)); See Figure(s) 1,3.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

The applicant needs to satisfy supplemental fees problems indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

- A surcharge (for late submission of filing fee, search fee, examination fee or oath or declaration) as set forth in
37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be submitted.

page 1 of 2
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SUMMARY OF FEES DUE:

Total fee(s) required within TWO MONTHS from the date of this Notice is $65 for a small entity
- $65 Surcharge.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
PO. Box 1450
Alexandria VA 22313-1450

Registered users of EFS—Web may alternatively submit their reply to this notice via EFS—Web.
https://sporta|.uspto.gov/authenticate/AuthenticateUserLocaIEPF.html

For more information about EFS—Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS—Web to submit your reply, you must include a copy of this notice.

Irerry/

 

Office of Data Management, Application Assistance Unit (571) 272—4000, or (571) 272—4200, or 1—888—786—0101
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UNITED STATES PATENT AND TRADEMARK OFFICE
 

Commissioner for Patents
United States Patent and Trademark Office

PO. Box 1450
Alexandria, VA 22513-1450

wwwuspiogov

 

MAILEDPERKINS COIE LLP

POST OFFICE BOX 1203 . A APR 04 2012
SEATTLE WA 98111-1208 0

_ FHCE 0F PETITIONS

In re Application of

Bruce Scharschmidt, et al. :

Application No. 13/417,137 : DECISION ON PETITION

Filed: March 9, 2012 p : TO MAKE SPECIALUNDER
Attorney Docket No. 79532.8003.USOZ : 37 CFR 1.102(c)(1)

This is a decision on the petition under 37 CFR 1.102(c)(1), filed March 9, 2012, to make the above-
identified application special based on applicant’s age as set forth in M.P.E.P. § 708.02, Section IV.

The petition is GRANTED.

A grantable petition to make an application special under 37 CFR 1.102(c)(1) and MPEP § 708.02,
Section IV: Applicant’s Age must be accompanied by evidence showing that at least one of the applicants
is 65 years of age, or more, such as a birth certificate or a statement by applicant. No fee is required

The instant petition includes a statement from the inventor, Bruce Scharschmidt, declaring that he is 65
years of age or older. Accordingly, the above-identified application has been accorded “special” status.

Telephone inquiries concerning this decision should be directed to Terri Johnson at 571-272-2991.

All other inquiries concerning either the examination or status of the application should be directed to the
Technology Center.

The application is being forwarded to the Technology Center Art Unit 1629 for action on the
merits commensurate with this decision.

[I‘erri Johnson/
Terri Johnson

Petitions Examiner

Office of Petitions
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Patent

Attorney Docket No. 79532.8003.U802

UTILITY DECLARATION OF INVENTORSHIP

As at below named inventor, I hereby declare that:

My residence, post office address and citizenship are as stated below next to my name.

I believe I am the original, first and sole inventor (if only one name is listed below) or an original,
first and joint inventor (if plural names are listed below) of the subject matter which is claimed
and for which a patent is sought on the invention entitled METHODS OF THERAPEUTIC

MONITORING OF NITROGEN SCAVENGING DRUGS, the specification of which

(Check One) [I is attached hereto OR

K4 was deposited on March 9, 2012 and accorded United States
Application No. 13/417,137.

I hereby state that l have reviewed and understand the contents of the above-identified

specification, including the claims, as amended by any amendment(s) referred to above.

I acknowledge the duty to disclose information which is material to the patentability of this
application in accordance with Title 37, Code of Federal Regulations, § 1.56.

I hereby claim foreign priority benefits under Title 35, United States Code, § 119(a)-(d) or §
365(b) of any foreign application(s) for patent or inventor's certificate, or § 365(a) of any PCT
international application which designated at least one country other than the United States of
America, listed below and have also identified below, by checking the box, any foreign
application for patent or inventor's certificate, or of any PCT international application having a
filing date before that of the application on which priority is claimed.

Prior Foreign . . Priority ClaimedApplication Number(s) m Dam 0' ang Yes No

I hereby claim the benefit under Title 35, United States Code § 119(e) of any United States
provisional application(s) listed below.

Application Number(s) Filing Date

61/542,100 September 30, 2011

61/564,668 November 29, 2011

I hereby claim the benefit under Title 35, United States Code § 120 of any United States
application(s), or § 365(c) of any PCT international application designating the United States of
America, listed below and, insofar as the subject matter of each of the claims of this application is
not disclosed in the prior United States or PCT international application in the manner provided
by the first paragraph of Title 35, United States Code § 112, I acknowledge the duty to disclose
information which is material to patentability as defined in Title 37, Code of Federal Regulations §
1.56 which became available between the filing date of the prior application and the national or
PCT international filing date of this application.
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Attorney Docket No. 79532.8003.U802

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: BRUCE SCHARSCHMIDT ET AL. CONFIRMATION NO.: 6423

APPLICATION NO.: 13/417,137 ART UNIT: 1629

FILING DATE: MARCH 9, 2012

FOR: METHODS OF THERAPEUTIC MONITORING OF

NITROGEN SCAVENGING DRUGS
 

RESPONSE TO NOTICE TO FILE MISSING PARTS OF APPLICATION

Mail Stop Missing Parts
Commissioner for Patents

PO. BOX 1450

Alexandria, VA 22313—1450

Sir:

In response to the Notice to File Missing Parts of Nonprovisional

Application mailed on March 26, 2012, applicants submit the following:

IZI an executed Declaration of Inventorship;

IZI an executed Power of Attorney by Assignee;

|Z| Replacement Drawings (3 sheets); and

IZI an Information Disclosure Statement (Form PTO/SB/08a) with cited
references.

I. Authorization for Extensions of Time Under 37 C.F.R. § 1.136 (a)(3)

Applicants petition for an Extension of Time if necessary for timely

filing of this Response. The Commissioner is authorized to treat

this or any future reply requiring a Petition for Extension of Time

under 37 C.F.R. § 1.136 (a)(3) for its timely submission as

incorporating a petition herefore for the appropriate length of time.

Please charge all required extension of time fees in this application

to Deposit Account No. 50-2586.

79532—8003.USOZ/LEGAL23323428.1
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2. Fee Calculation and Payment

(Col. 1) (Col. 2) - Other Than a
For: No. No. small Emmy Small Entity

F'Ied Ema Rate Fee Rate Fee

 
 
 
 
 
 

 
 
 

 
 
 

 

 

 

 

 

 

 

 

 

Filing Fee $380 $

Search Fee $620 $

Examination Fee $250 $

Total Claims X $60: $

Independent X $250: $
Claims

|:| Multiple Dependent Claim Presented + $450: $

Application Size x $310: 3
Fee — for each
additional 50

sheets that

exceeds 100

sheets

Missing Parts Surcharge

 
 

    $65.00 $130

Extension of Time Fee $ $

*If the difference in Col. 1 is less than TOTAL $ or TOTAL $
zero, enter "0" in Col. 2.

  

 
  

        
K4 Please charge Deposit Account No. 50-2586 in the amount of $65.00 for

the requisite fees.

K4 Please charge any deficiency or credit to Deposit Account No. 50-2586.

Dated: May 16, 2012 Respectfully submitted,

Correspondence Address: PERKINS COIE LLP
Customer No. 34055

Perkins Coie LLP

Patent - LA

PO. Box 1208 By: /Patrick D. Morris/

Seattle, WA 98111—1208 Patrick D. Morris, Ph.D.

Phone: (310) 788-9900 Reg. No. 53,351

Fax: (206) 332-7198
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Application No.: 13/417,137 filed March 9, 2012 Attorney Docket No.: 79532.8003.USOZ
Inventors: Bruce Scharschmidt et al. Sheet 1 of 3
Title: METHODS OF THERAPEUTIC MONITORING OF REPLACEMENT SHEET
NITROGEN SCAVENGING DRUGS

 

Figure 1

(x-Ketoglutarate NH 4, . i 7 i .

Benzoate Glycine 4...“...MNWW“mask NH’4 ....“Lgtfilutamate *m,..bGltltamme Phenylacetate fiduphenylbutyrate

N“\\ KN “\g"' I—ICOq we,“ We. ATP

V “N; EPhcnylacctylglutaminc

Unne excretlon
1* a} ,4}

Carbamyl phosphate 5‘

,x‘fi'vgl-‘m‘M—théx s5

  
 

 

f

5"
if”

.i’ .‘
r

s" ."

Ornithinc

1‘:
, VVVVV W, _ a pm. .
Urea : “1‘“—- H gArgmmosuccmate1 c - ,t t c 2 2 L2.“»““\\.\_.»_.2“_W..2Nwt

ff
Arginase AL.(‘x

~25, I . . def
“M— Aigmme

w v‘ " ’ "y Fumarate
Supplemented _, ‘"

aIginine

7953278003.USOZ/LEGAL23629389.1

Par Pharmaceutical, Inc. Ex. 1012

Par v. Horizon, IPR of Patent Nos. 9,254,278, 9,095,559, and 9,326,966

Page 65 of 262



Application No.: 13/417,137 filed March 9, 2012 Attorney Docket No.: 79532.8003.U802
Inventors: Bruce Scharschmidt et al. Sheet 2 of 3
Title: METHODS OF THERAPEUTIC MONITORING OF REPLACEMENT SHEET
NITROGEN SCAVENGING DRUGS

Figure 2
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Application No.: 13/417,137 filed March 9, 2012 Attorney Docket No.: 79532.8003.U802
Inventors: Bruce Scharschmidt et al. Sheet 3 of 3
Title: METHODS OF THERAPEUTIC MONITORING OF REPLACEMENT SHEET
NITROGEN SCAVENGING DRUGS

Figure 3
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Attorney Docket No. 79532.8003.U802

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: BRUCE SCHARSCHMIDT ART UNIT: 1629

APPLICATION No.: 13/417,137 CONF. No: 6423

FILED: MARCH 9, 2012

FOR: METHODS OF THERAPEUTIC MONITORING

OF NITROGEN SCAVENGING DRUGS

 

Information Disclosure Statement Within Three Months of

A lication Filin or Before First Action — 37 C.F.R. 1.97 b
 

Mail Stop Missing Parts
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

Sir:

1. Timing of Submission

This information disclosure is being filed within three months of the filing date of

this application or date of entry into the national stage of an international

application or before the mailing date of a first Office action on the merits,

whichever occurs last [37 C.F.R. § 1.97(b)]. The references listed on the

enclosed Form PTO-1449 (modified) may be material to the examination of this

application; the Examiner is requested to make them of record in the application.

2. Cited Information

IX Copies of the following references are enclosed:

[I All cited references

IZ References marked by asterisks

I] The following:

79532-8003.USOZ/LEGAL23646350.1 1
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Attorney Docket No. 79532.8003.U802

IE Copies of the following references can be found in related US. Application
No. 12/350,111:

|Z| All cited references except those marked by asterisks

[I References marked by asterisks

I] The following:

>14 This application was filed after 30 June 2003 and no copies of US.

patents nor published applications are enclosed (See Notice of Deputy

Commissioner Kunin on 11 July 2003).

I] The following references are not in English. For each such reference, the

undersigned has enclosed (i) a translation of the reference; (ii) a copy of a

communication from a foreign patent office or International Searching

Authority citing the reference, (iii) a copy of a reference which appears to

be an English-language counterpart, or (iv) an English—language abstract

for the reference prepared by a third party. Applicant has not verified that

the translation, English-language counterpart or third-party abstract is an

accurate representation of the teachings of the non-English reference,

though, and reserves the right to demonstrate otherwise.

[I All cited references

El References marked by ampersands

I] The following:

3. Effect of Information Disclosure Statement 37 C.F.R. 1.97 h

This Information Disclosure Statement is not to be construed as a representation

that: (i) a search has been made; (ii) additional information material to the

examination of this application does not exist; (iii) the information, protocols,

results and the like reported by third parties are accurate or enabling; or (iv) the

cited information is, or is considered to be, material to patentability. In addition,

applicant does not admit that any enclosed item of information constitutes prior

art to the subject invention and specifically reserves the right to demonstrate that

any such reference is not prior art.

4. Fee Payment

No fees are believed due because this Information Disclosure Statement is being

filed before the mailing date of the first Office Action.

[I Applicant further submits that no fee is due in light of the following

certification under 37 C.F.R. § 1.97(e) (check only one):

[I In accordance with 37 C.F.R. § 1.97(e)(1), the undersigned hereby
states that each item of information submitted herewith was cited in

a communication from a foreign patent office in a counterpart

79532-8003.USOZ/LEGAL23646350.1 2
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Attorney Docket No. 79532.8003.U802

foreign application not more than three months prior to the filing of
this statement; or

[I In accordance with 37 C.F.R. § 1.97(e)(2), the undersigned hereby
states that no item of information submitted herewith was cited in a

communication from a foreign patent office in a counterpart foreign

application, or, to the knowledge of the person signing the

certification after making reasonable inquiry, was known to any

individual designated in 37 C.F.R. § 1.56(c), more than three

months prior to the filing of this statement.

However, should the Commissioner determine that fees are due in order for this

Information Disclosure Statement to be considered, the Commissioner is hereby

authorized to charge such fees to Deposit Account No. 50-2586.

5. Patent Term Ad'ustment 37 C.F.R. 1.704 d

[I The undersigned states that each item of information submitted herewith

was cited in a communication from a foreign patent office in a counterpart

application and that this communication was not received by any individual

designated in 37 C.F.R. § 1.56(c) more than thirty days prior to the filing of

this statement. 37 C.F.R. § 1.704(d).

Respectfully submitted,
Perkins Coie LLP

Date: May 16, 2012 /Patrick D. Morris/

Patrick D. Morris, Ph.D.

Registration No. 53,351

Correspondence Address:
Customer No. 34055

Perkins Coie LLP

Patent — LA

PO. Box 1208

Seattle, WA 98111—1208

Phone: (310) 788—9900

Fax: (206) 332-7198
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: BRUCE SCHARSCHMIDT ET AL. CONFIRMATION No.2 6423

APPLICATION NO.: 13/417,137 ART UNIT: 1629

FILING DATE: MARCH 9, 2012

FOR: METHODS OF THERAPEUTIC MONITORING

OF NITROGEN SCAVENGING DRUGS

 

Power of Attorney by Assignee and Certification

Under 37 C.F.Ft. § 3.73(b)

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir:

I, the undersigned, acting on behalf of the Assignee of the entire right, title and

interest in the above-identified patent application, by virtue of an Assignment recorded

on April 9, 2012, at Reel/Frame 028014/0894, appoint the attorneys and agents listed

below to prosecute this patent and transact all business with the US. Patent and

Trademark Office in connection therewith. This appointment is to the exclusion of the

inventor(s) and their attorney(s) and agent(s) in accordance with the provisions of 37

C.F.R. § 3.71.

All prior powers of attorney for this application are hereby revoked. The

Assignee hereby appoints all of the registered practitioners identified by Customer

Number 34055:

Customer Number 34055

Perkins Coie LLP

Patent — LA

PO. Box 1208

Seattle, WA 98111-1208

Phone: (310) 788-9900

Fax: (206) 332-7198

Please direct all inquires to Patrick D. Morris at the above Customer Number.
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In accordance with 37 C.F.R. § 3.73(b), I hereby certify that I am empowered to

act on behalf of the Assignee. To the best of my knowledge and belief, title is in the

Assignee, as evidenced by the Assignment noted above.

I further declare that these statements were made with the knowledge that willful

false statements and the like so made are punishable by fine or imprisonment, or both,

under Title 18, USC § 1001 and that such willful false statements may jeopardize the

validity of this patent.

ASSIGNEE: HYPER! NT ER EUTICS INC.

Signature:

Typed Name: 
Title:

Date: 4 ’2,

Address: 601 Gateway Blvd., Suite 200, South San Francisco, CA 94080
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Survival after Treatment with Phenylacetate

and Benzoate for Urea—Cycle Disorders
.\Q
  

   
 .wi: \ l\§l\!\v

 

ABSTRACT 

From the DepartmentofPediatrics, Stan- The combination of intravenous sodium phenylacetate and sodium benzoate has been

ford UmVerS'tyi Stanford; CA (9MP)? the shown to lower plasma ammonium levels and improve survival in small cohorts ofDepartment of Pediatrics, UniverSIty of . . . .
Minnesota! Minneapolis (3A3); the De_ patients w1th historically lethal urea—cycle enzyme defects.
partment of Pediatrics, Thomasjefferson
University, Philadelphia (G.T.B.); the De- N: :37“ a E;

t tde't',Md' ICII f .

$22322”? Mid/23,; (@J'fé.) :flzgife We report the results of a 25—year, open—label, uncontrolled study of sodium phenylac—
Department of Pediatrics and Institute of etate and sodium benzoate therapy (Ammonul, Ucyclyd Pharma) in 299 patients with

Genetic MEdiCinei_J_°hnS H‘?Pkl”5 “We” urea—cycle disorders in whom there were 1181 episodes ofacute hyperammonemia.Sity School ofMedicine, Baltimore (S.W,B.,
A.H.). Address reprint requests to Dr, Enns
at the Department of Pediatrics, Division E3 ESUU‘S

OfMEdl‘a' GeWeFlC-‘H 5?“de U“lVe’Sl_tY Overall survival was 84% (250 of 299 patients). Ninety—six percent of the patients
School of Medicine, Lucile Packard Chil- . d . d fh . f . d . ddrews Hospital, 300 Pasteur Dr” H315, surVive episo es 0 yperammonemia (1132 o 1181 episo es). Patients over 30 ays
Stanford, CA 94305-5208, or atgreg.enns@ ofage were more likely than neonates to survive an episode (98% vs. 73%, P<0.001).

Stanfmd'e‘iu' Patients 12 or more years of age (93 patients), who had 437 episodes, were more

N Eng” Med 20073561228232. likely than all younger patients to'su'rvive (99%, P<0.001). Eighty—one percent of
Copyright © 2007 Massachusetts MedicalSoc/ety, patients who were comatose at admiss10n surVived. Patients less than 30 days ofage

with a peak ammonium level above 1000 ,umol per liter (1804 ,ug per deciliter) were

least likely to survive a hyperammonemic episode (38%, P<0.001). Dialysis was also

used in 56 neonates during 60% of episodes and in 80 patients 30 days of age or

older during 7% of episodes.

r
V

 

Prompt recognition of a urea—cycle disorder and treatment with both sodium phen—
ylacetate and sodium benzoate, in conjunction with other therapies, such as intrave—

nous arginine hydrochloride and the provision of adequate calories to prevent catabo—

lism, effectively lower plasma ammonium levels and result in survival in the majority

ofpatients. Hemodialysis may also be needed to control hyperammonemia, especially

in neonates and older patients who do not have a response to intravenous sodium

phenylacetate and sodium benzoate,
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SURVIVAL AFTER PHENYLACETATE AND BENZOATE FOR UREA—CYCLE DISORDERS

z
rors ofmetabolism that are characterized

\\m“‘ by episodic, life—threatening hyperammo—
nemia resulting from partial or complete inactiv—
ity of enzymes responsible for eliminating nitrog—

enous waste. Historically, mortality and morbidity

have been very high, and survivors commonly have

had devastating neurologic sequelae.1 Initial efforts

to remove accumulated ammonium in patients

with hyperammonemic encephalopathy included

lactulose therapy,2 exchange transfusion,3v4 peri—
toneal dialysis,4 hemodialysis,S and supplementa—

tion with nitrogen—free analogues of essential ami—

no acids.6 These treatments prolonged survival

in some patients, but the overall efficacy was dis—

appointing — and mortality and morbidity re—

mained high.

Current therapeutic strategies include reducing
the production of nitrogenous waste with the use

of a low—protein diet and preventing endogenous

catabolism through the provision of adequate nu—

trition. In addition, exploitation ofalternative path—

ways for excretion of waste nitrogen has played a

critical role in the management of urea—cycle dis—

orders since Brusilow and colleagues first sug—
gested using endogenous biosynthetic pathways to

eliminate non—urea—waste nitrogen as a substitute

for defective urea synthesis.7 In theory, the total

body load of nitrogen can be decreased, despite

abnormal urea—cycle functioning, by promoting

the synthesis of non—urea nitrogen—containing me—

tabolites that have high excretion rates or rates
that may be augmented.7‘11 The first successful

demonstration of this concept was the use ofargi—

nine supplementation for the treatment of argini—

nosuccinate lyase deficiency.9

An open—label, uncontrolled, multicenter study

of intravenous sodium phenylacetate and sodium

benzoate combined (Ammonul, Ucyclyd Pharma)
as an emergency treatment for hyperammonemia

in patients with urea—cycle disorders was conduct—
ed in the United States and Canada from 1980 to

2005. The primary purpose of the study was to

determine whether treatment with sodium phen—

ylacetate and sodium benzoate reduced mortality

due to acute hyperammonemia, as compared with
historical data.

f/x/I/

METHODS

STUDY DESIGN

We conducted an open—label, uncontrolled, nonran—

domized study at 118 hospitals in the United States

N ENGLJ MED 356;22 WWW.NEJM.ORG

and Canada between August 1980 and March 2005.

The patients included in the study were hospital—

ized because ofhyperammonemia resulting from

a urea—cycle defect. A total of 299 patients with

urea—cycle disorders and 1181 episodes of hyper—
ammonemia were included. Four patients for whom

demographic data were incomplete were excluded.

To enroll a patient, the investigator contacted one

of the authors (S.W.B.) atJohns Hopkins School of

Medicine (from 1982 through 1996), or Ucyclyd

Pharma (from 1997 through 2005), which supplied

the study drug and case—report forms. The insti—
tutional review board at each participating institu—

tion approved the study. Written informed consent

was obtained from the parents or legal guardians

of children enrolled and from adult patients.

T R EATM E NT

Infants and children (weighing up to 20 kg [44 lb])
who had carbamyl phosphate synthetase deficiency,

ornithine transcarbamylase deficiency, or argini—

nosuccinate synthetase deficiency were treated with

an initial (loading) dose of sodium phenylacetate

(250 mg per kilogram ofbody weight) and sodium

benzoate (250 mg per kilogram) administered in—

travenously over a period of 90 to 120 minutes.
Older children (weighing more than 20 kg) and

adults were treated with sodium phenylacetate and

sodium benzoate, 5.5 g per square meter of body—

surface area, as an intravenous loading dose over

a period of 90 to 120 minutes. After the loading
dose, maintenance infusions of the same dose

were continued over 24 hours until the patient no
longer had hyperammonemia and oral therapy

could be tolerated. Among the factors limiting

tolerance were vomiting, decreased intestinal mo—

tility, and the presence of umbilical catheters. In—
travenous ondansetron (Zofran, GlaxoSmithKline)

(0.15 mg per kilogram) was used in some patients

to prevent or treat hyperemesis. Guidelines for
administering sodium phenylacetate and sodium
benzoate were not available for the treatment of

argininosuccinate lyase deficiency or arginase de—

ficiency. Loading and maintenance infusions

also contained arginine hydrochloride (210 mg

per kilogram for patients with ornithine trans—

carbamylase deficiency or carbamyl phosphate syn—
thetase deficiency, and 630 mg per kilogram for

patients with argininosuccinate synthetase defi—

ciency or argininosuccinate lyase deficiency). Al—

though a dialysis protocol was not used, dialysis,

as noted below, was recommended for any neonate

with hyperammonemic encephalopathy or any oth—
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er patient in whom the ammonium level did not

decrease substantially within 8 hours after admin—

istration ofthe loading infusion. Not all investiga—

tors followed these treatment guidelines precisely.

A SS E SS M E N T

The primary end point was survival of the episode

ofhyperammonemia. When a patient died, the in—

vestigator was asked to identify the primary and

secondary causes of the death and to assess the

relationship ofthe death to the primary disease and

to the study drug. Plasma ammonium data were
collected and analyzed according to a schedule de—

termined by each investigator.

STATISTICAL ANALYSIS

Data were summarized with the use of descrip—

tive statistics. An episode was defined as a single

hospitalization for hyperammonemia. For com—
parisons according to age and diagnosis, P values
for survival were calculated with the use of Fish—

er’s exact test for each category, as compared with

all other categories. For the comparison accord—

ing to peak ammonium level, P values for sur—
vival were calculated with the use of Fisher’s ex—

act test for each category of ammonium level, as
compared with all categories of lower ammonium
levels.

Outcome at discharge (survival vs. death) was

also compared according to coma status at admis—

sion. Separate analyses according to coma status

at admission were performed for all episodes and

for different age groups and enzyme deficiency.
P values were calculated with the use of the McNe—

mar test for the comparison between outcome at

discharge (alert vs. comatose vs. deceased) and
coma status at admission (coma vs. no coma).

RESULTS

SU RVIVAL

Over the 25 years of the study, 299 patients with

urea—cycle disorders were treated with sodium

phenylacetate and sodium benzoate for a total of

1181 episodes ofhyperammonemia. The patients

included 93 neonates (94 episodes) and 237 patients

older than 30 days ofage (1087 episodes) (Table 1
and Fig. 1). Thirty—one patients were treated both

as neonates and as older patients and thus were

included in the totals for both groups. The mean

(iSD) number ofepisodes per patient was 33:63

(range, 1 to 79). Dialysis (including standard hemo—

dialysis, various combinations ofarteriovenous and

venovenous hemofiltration, and peritoneal dialysis)

was used during 136 ofthe 1181 episodes (12%)

and in 105 of 299 patients (35%). Dialysis was used

more commonly in neonates (56 neonates, 60% of
episodes) than in older patients (80 patients, 7% of

episodes). Peritoneal dialysis with no other form

ofdialysis was used in six neonates and was used

in combination with hemodialysis, a form of he—
mofiltration, or both in four neonates and two

older patients. Overall the rate of survival (defined

as survival of all known episodes for each patient)
was 84% (250 of299 patients) (Table 1). The sur—

vival rate for hyperammonemic episodes was 96%

(1132 of1181 episodes). Patients more than 30 days

of age were more likely to survive an episode of

hyperammonemia than were neonates (survival

rates, 98% and 73%, respectively; P<0.001). Patients

more than 12 years of age (93 patients, 437 epi—
sodes) were most likely to survive an episode of

hyperammonemia (survival rate, 99%; P<0.001, as

compared with all other age groups) (Table 2).

The survival rate for episodes of hyperammo—

nemia was significantly lower among male pa—

tients with ornithine transcarbamylase deficiency

(91%) than among female patients with the same
deficiency (98%) and among patients with a defi—

ciency of carbamyl phosphate synthetase, argini—

nosuccinate synthetase, or argininosuccinate lyase

(P<0.001) (Table 2). The survival rate appeared to

be lower among patients with arginase deficiency

(80%) than among those with a deficiency of orni—

thine transcarbamylase, carbamyl phosphate syn—
thetase, argininosuccinate synthetase, or argini—

nosuccinate lyase but the difference did not reach

statistical significance (Table 2); there were only

five episodes reported in patients with arginase

deficiency Indeed, the single patient with arginase

deficiency who died had neonatal sepsis and rela—

tively mild hyperammonemia (<200 ,umol per liter
[361 ,ug per deciliter]).

Thirteen of the 49 patients who died received

sodium phenylacetate and sodium benzoate in

amounts that were greater than the recommend—

ed doses. Ofthese 13 patients, 7 received a bolus

dose of sodium phenylacetate and sodium benzo—

ate ranging from 370 to 620 mg per kilogram.
One patient was given a bolus dose of sodium

phenylacetate and sodium benzoate approximately

9 times higher than that recommended (2310 mg

of each medication per kilogram). In addition,
seven patients were given multiple (range, one to
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SURVIVAL AFTER PHENYLACETATE AND BENZOATE FOR UREA—CYCLE DISORDERS

Table: 1. Survival According to Diagnosis and Age at Presentation.

Carbamyl
Phosphate
Synthetase
Deficiency

All Patients

(N = 41) (N = 86)

Survived first known episode 37/41 (90

9/12 (75

) 66/86 (77)

I

28/29 (97)

l

)

24/40 (60)

42/46 (91)

61/86 (71)

21/40 (53)

Age 530 days

Age >30 days

Survived all known episodes 34/41 (83

8/12 (67Neonatal onset (age 330
days)

Presumed late onset

(age >30 days)
27/29 (93) 40/46 (87)

Ornithine Transcarbamylase
Deficiency

Male Patients

Argininosuccinate
Synthetase
Deficiency

Argininosuccinate
Lyase Deficiency

All Patients

(N=11)

All Patients

(N =80)

Female Patients

(N = 78)

number/total number (percent)

70/78 (90) 75/80 (94)

2/3 (67) 28/32 (88)

69/75 (92) 47/48 (98)

69/78 (88) 73/80 (91)

2/3 (67) 27/32 (84)

68/75 (91) 46/48 (96) 5/6 (83)

 
Overall

S u rvival*

All Patients

(N = 299)

260/299 (87)

68/93 (73)

193/206 (94)

250/299 (84)

63/93 (68)

188/206 (91)

* Three patients with arginase deficiency were treated with sodium phenylacetate and sodium benzoate; one had neonatal onset ofthe dis-
ease and died during the first episode, and two had a total of four episodes and survived. Because ornithine transcarbamylase deficiency is
an X-linked disorder, male patients typically have a more severe clinical phenotype than do female patients, so for this disorder a distinction
on the basis of sex was made.

seven) additional bolus infusions of sodium phen—

ylacetate and sodium benzoate after administra—

tion of the initial bolus. Two other male patients

with ornithine transcarbamylase deficiency were
given high maintenance doses of each medica—

tion (an lS-year-old was given 6.25 g per square

meter of body—surface area over a 23—hour period

and a neonate 4380 mg per kilogram over a 25—

hour period).

The majority ofpatients had adverse events dur—

ing treatment for hyperammonemia; disorders of
the metabolic system, the nervous system, and the

respiratory system were most commonly reported

(Table 3). In the 49 patients who died, coexisting
conditions were common and included seizures

(19 patients), infection (18), cerebral edema or in—

creased intracranial pressure (16), disseminated

intravascular coagulation (9), kidney failure (6),
multiorgan system failure (5), and cerebral hemor—

rhage (5).

SURVIVAL AND COMA AT ADMISSION

Among 209 patients, there were 1020 episodes of

hyperammonemia without coma at the time ofad—

mission. When coma was not present on admis—
sion, in the overwhelming majority (992) of these

episodes (97%), coma was also absent at the time

ofdischarge. However, 22 episodes in which coma
was absent on admission resulted in death (2%),

and in 6 episodes (<1%) coma persisted at the time

N ENGL) MED 356;22 WWW.NEJM.ORG

ofdischarge (five patients with coma at discharge

were transferred to other hospitals for treatment

with dialysis, and one was transferred to another

center for liver transplantation). Among 82 pa—
tients, there were 120 episodes in which the pa—
tients were comatose on admission. Overall, when

patients were comatose on admission, no coma

was present at the time ofdischarge (97 episodes,

81%); 23 episodes in which the patients were
comatose at admission resulted in death (19%)

(Table 2).

The survival rate for hyperammonemic episodes

was significantly lower among patients who were

comatose at admission, both among neonates (P:

0.002) and among older patients (P<0.001). Chil—

dren 2 to 12 years of age who were comatose at

admission had a relatively lower rate of survival

of a hyperammonemic episode (79%) than those
in other groups over 30 days of age. The survival

rate was lowest among male patients with orni-

thine transcarbamylase deficiency who were co—
matose at admission (68%) (Table 2).

SURVIVAL AN D PEAK AMMONIUM LEVEL

Survival was significantly improved for patients
who had hyperammonemic episodes with a peak

plasma ammonium level of500 ,umol per liter (902

,ug per deciliter) or less than among those with

higher peak ammonium levels (P<0.001). Patients

less than 30 days of age with a peak ammonium
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Figure 1. Survival of Episodes of Hyperammonemia, According to Age, Diagnosis, and First Episode versus Recurrent Episodes.

Because ornithine transcarbamylase (OTC) deficiency is an X-linked disorder, male patients typically have a more severe clinical pheno-
type than do female patients, and for that reason a distinction on the basis ofsex was made. CPS denotes carbamyl phosphate synthe-
tase, and AS argininosuccinate synthetase.
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level greater than 1000 ,umol per liter (1804 ,ug per

deciliter) were least likely to survive a hyperammo—

nemic episode (survival, 38%; P<0.001) (Table 4

and Fig. 2).

CHANGES IN AMMONIUM LEVELS

Plasma ammonium levels decreased substantially

in most patients after therapy with the use of the

intravenous treatment protocol (alternative—path—

way therapy for nitrogen excretion). For all epi—
sodes in which both a baseline ammonium level

(the last value recorded before treatment with so—

dium phenylacetate and sodium benzoate plus ar—

ginine hydrochloride was begun) and the level
measured after treatment was initiated were known

(582 patients), the median ammonium level fell

from 185 umol per liter (334 pg per deciliter) to

36 ,umol per liter (65 ,ug per deciliter) at the final

assessment (—79°/o change from baseline). Plasma
ammonium levels decreased substantially in both

neonates and older patients, although the median

ammonium levels were markedly higher in neo—

nates than in older patients at baseline. Among

patients who died, median ammonium levels were
similar at baseline and at the final assessment

(334 and 364 ,umol per liter [603 and 657 ,ug per

deciliter] among neonates and 168 and 116 ,umol

per liter [303 and 209 pg per deciliter] among

older patients, respectively). Median ammonium

levels decreased substantially in patients who
survived (from 374 to 24 ,umol per liter [675 to 43

pg per deciliter] among neonates and 179 to 36

umol per liter [323 to 65 ,ug per deciliter] among

older patients).

DISCUSSION

Historically, survival among patients with urea—

cycle disorders was poor after episodes of hyper—

ammonemia; most children with a severe enzyme

deficiency died as neonates — and few survived

infancyflu’13 In 1979, Brusilow et al. hypothe—

sized that hyperammonemic coma caused by

urea—cycle disorders might be treated with a
combination of sodium phenylacetate and sodi—

um benzoate.7 The potential of the use of alter—

native pathways of nitrogen excretion to treat

hyperammonemic coma was demonstrated soon
thereafter; the administration of sodium benzo—

ate either orally or intravenously in four patients
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SURVIVAL AFTER PHENYLACETATE AND BENZOATE FOR UREA—CYCLE DISORDERS

Outcomes of1181 E isodes ofH erammonemia Accordin to A e Dia nosis and Coma Status at Admission *

Status at Dlscharge P Value'l' Survlval
Comatose

no. ofpatiants/
no. ofpatients/total no. (%) total no. (%)

All episodes 1132/1181 (96)

Coma at admission 97/120 (81) 0 23/120 (19)

No coma at admission 992/1020 (97) 6/1020 (<1) 22/1020 (2)

Age group

330 days (94 episodes) 69/94 (73)
Coma at admission 28/43 (65) 15/43 (35)

No coma at admission 37/46 (80) 9/46 (20)

>30 days (1087 episodes) 1063/1087 (98)

Coma at admission 69/77 (90) 0 8/77 (10)

No coma at admission 955/974 (98) 6/974 (<1) 13/974 (1)

>30 days to 2 yr (171 episodes) . 168/171 (98)

Coma at admission 8/8 (100) 0 0

No coma at admission 155/159 (97) 1/159 (<1) 3/159 (2)

>2 to 12 yr (479 episodes) 464/479 (97)
Coma at admission 22/28 (79) 0 6/28 (21)

No coma at admission 430/439 (98) 2/439 (<1) 7/439 (2)

>12 yr (437 episodes) 431/437 (99)

Coma at admission 39/41 (95) 0 2/41 (5)

No coma at admission 370/376 (98) 3/376 (<1) 3/376 (< 1)

Diagnosis

Carbamyl phosphate synthetase de- . 197/203 (97)
ficiency (203 episodes)

Coma at admission 10/12 (83) 0 2/12 (17)

No coma at admission 177/184 (96) 3/184 (2) 4/184 (2)

Ornith ine transcarbamylase defir
ciency

Male patients (278 episodes) . 253/278 (91)
Coma at admission 23/34 (68) 11/34 (32)

No coma at admission 218/228 (96) 10/228 (4)

Female patients (376 episodes) 367/376 (98)

Coma at admission 18/24 (75) 0 6/24 (25)

No coma at admission 340/344 (99) 1/344 (<1) 3/344 (< 1)

Argininosuccinate synthetase defi- 298/305 (98)
ciency (305 episodes)

Coma at admission 37/40 (93) 0 3/40 (7)

No coma at admission 250/256 (98) 2/256 (<1) 4/256 (2)

Argininosuccinate lyase deficiency . 13/14 (93)
(14 episodes)

Coma at admission 7/7 (100)

No coma at admission 5/6 (83)

 
* Three patients with arginase deficiency were treated with sodium phenylacetate and sodium benzoate; one had neonatal onset ofthe dis-

ease and died during the first episode, and two had a total of four episodes and survived. Because ornithine transcarbamylase deficiency is
an X-linked disorder, male patients typically have a more severe clinical phenotype than do female patients, so for this disorder a distinction
on the basis of sex was made. Patient status at discharge was based on the number ofepisodes of hyperammonemia for which coma status
at both admission and discharge were known (291 patients and 1140 episodes).
P values were calculated with the use of the McNemar test for the comparison between survival status at discharge (alert plus comatose vs.
deceased) and coma status at admission (coma vs. no coma).

:i: P values were calculated with the use of Fisher’s exact test for the comparison between survival status in each age subgroup and all other
age subgroups and between each subgroup according to diagnosis and all other subgroups according to diagnosis. 

N ENGL) MED 356;22 www.NE)M.0Rc MAY 31, 2007 2287

The New England Journal of Medicine
Downloaded from nejm.org on June 28, 2012. For personal use only. No other uses without permission.

Copyright © 2007 Massachusetts Medical Society. All rights reserved.

Par Pharmaceutical, Inc. Ex. 1012

Par v. Horizon, IPR of Patent Nos. 9,254,278, 9,095,559, and 9,326,966

Page 108 of 262



2288

Total no.'i'

Blood and lymphatic system disorders
Anemia

Disseminated intravascular coagulation

Th rombocytopenia

Cardiac disorders
Cardiac arrest

Tachycardia

Supraventricular tachycardia

Gastrointestinal disorders

Vomiting
Diarrhea

General disorders and administration-site con-
ditions

Injection-site reactions
Fever

Hepatobiliary disorders

Infections and infestations
U rinary tract infection
Otitis media

Metabolism and nutrition disorders
Hypokalemia

Hyperammonemia

Hyperglycemia
Acidosis

Nervous system disorders
Seizures

Cerebral edema

Mental im pairment

Psychiatric disorders
Agitation

Renal and urinary disorders

Respiratory, thoracic, and mediastinal disorders
Respiratory distress or failure

Hyperventilation

Skin and subcutaneous-tissue disorders
Vascular disorders

Hypotension

rence during episodes of hyperammonemia.
Some patients had more than one adverse event.

N ENGL) M ED 356;22

Patients

(N = 93)

5o (54)

11 (12)

5 ( )

3 ( )

3 (3)

9 (10)

3 (3)

2 (2)

2 (2)

5 (5)

3 (3)

1 (1)

7 (8)

5

3

1 (1)
o

3 (3)

7 (8)
0

0

2o (22)

5 (5)

5 (5)

5 (5)

4 (4)

17 (18)

8 (9)

3 (3)

1 (1)

1 (1)
0

4 (4)

13 (14)

7 (8)

1 (1)

3 (3)

12 (13)

12 (13)

Table 3. Reported Adverse Events in Patients with Urea-Cycle Disorders Treated with Sodium Phenylacetate
and Sodium Benzoate.‘11 ............................................................................................................................................................................................................... ..

Neonates Older Patients

Episodes of Episodes of
Hyperammonemia Patients Hyperammonemia

(N=94) (N=239) (N=1087)

number (percent)

50 53) 125 (52) 299 (28)

11 12) 20(8) 21 (2)

5 5) 7 (3) 8 (<1)

3 3) 6 (3) 6 (<1)

3 3) 1 (<1) 1 (<1)

9 10) 17 (7) 23(2)

3 3) 2 (<1) 2 (<1)

2 2) 8 (3) 13 (1)

2 2) O O

5 5) 42 (18) 94 (9)

3 3) 29 (12) 70(6)

1 1) 10 (4) 10 (<1)

7 7) 34 (14) 72(7)

1 1) 3o (13) 43(4)

0 16 (7 25 (2)

3 3) 5 (2 5 (<1)

7 7) 33 (14) 44(4)

0 11 (5 11 (l)

O 5 (2 6 (<1)

20 21) 56 (23) 85(8)

5 5) 27 (11) 35(3)

5 5) 13 (5 22 (2)

5 5) 12 (5 14 (1)

4 4) 18 (8 20(2)

17 18) 63 (26) 90(8)

8 9) 25 (10) 29(3)

3 3) 12 (5 13 (1)

1 1) 22 (9 27 (2)

1 1) 20(8) 31 (3)

0 10 (4 10 (<1)

4 4) 6 (3 6 (<1)

13 14) 35 (15) 56(5)

7 7) 13 (5 15 (1)

l l) 5 (2 8 (<1)

3 3) 17 (7 29 (3)

12 13) 12 (5 12(1)

12 13) 4 (2 4 (<1)
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4 Outcomes of823 E isodes ofH erammonemia Accordin to A e and Peak Ammonium Level 3“

Episode

Peak ammonium level

5200 ymol/liter

>200—500 ymol/liter

>500—1000ymol/liter

>1000 ymol/liter

Peak ammonium level at age 330 days (74 episodes)

$200 ymol/liter

>20(F500 ymol/liter

>500—1000/4mol/liter

>1000 ymol/liter

Peak ammonium level at age >30 days to 2 yr (119 episodes)

5200 ymol/liter

>200—500 ymol/liter

>500—1000ymol/liter

>1000 ymol/liter

Peak ammonium level at age >2 yr to 12 yr (305 episodes)

$200 ymol/liter

>20(F500 ymol/liter

>500—1000ymol/liter

>1000 ymol/liter

Peak ammonium level at age >12 yr (325 episodes)

5200 ymol/liter

>200—500 ymol/liter

>500—1000ymol/liter

>1000 ymol/liter

S urvival

no. ofepisodes/total no, (%)

341/347 (98)

361/366 (99)

56/67 (84)

20/43 (47)

9/10 (90)

17/18 (94)

13/17 (76)

11/29 (38)

49/50 (98)

55/55 (100)

5/6 (83)

7/8 (88)

140/143 (98)

129/132 (98)

23/28 (82)

0/2

143/144 (99)

160/161 (99)

15/16 (94)

2/4 (50)

 
3" Survival according to peak ammonium level was based on the number ofepisodes for which ammonium data were

available. To convert values for ammonium to micrograms per deciliter, divide by 0.5543.
P values were calculated by Fisher’s exact test for the comparison between survival status for subgroups according to peak
ammonium level and subgroups according to all lower peak ammonium levels (5200 ymol/liter forthe comparison with
>200 to 500 ymol/liter; $200 ymol/liter and >200 to 500 ymol/liter for the comparison with >500 to 1000 ymol/liter).

with urea—cycle disorders who were in hyperam—
monemic coma resulted in a prompt decrease in

the plasma ammonium level and clinical improve—

ment.14 In an additional study involving 26 patients

with urea—cycle disorders who had hyperammo—

nemia, prolonged survival and improved clinical
outcome were observed after treatment with in—

travenous sodium benzoate and arginine hydro—
chloride, dietary restriction ofprotein, provision of

adequate calories, and peritoneal dialysis.ls Subse—

quently, a study involving seven children with urea—

cycle disorders showed that a combination of in—

travenous sodium phenylacetate, sodium benzoate,

N ENGL) MED 356;22 WWW.NEJM.ORG

and arginine hydrochloride, with non—nitrogenous
intravenous hyperalimentation, could lower plasma
ammonium to normal or near—normal levels.16

The 299 patients with urea—cycle disorders in

the present observational study sustained 1181

episodes ofhyperammonemia over a 25—year pe—
riod, with a survival rate of 96% (neonates, 73%;

patients more than 30 days old, 98%) and a rate
of overall survival of 84%. The use ofalternative—

pathway therapy in addition to provision of appro—

priate nutrition and, in some cases, the use of di—

alysis, clearly improved survival, as compared with

historical data. Because the patients were treated
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Outcomes[%)

5200
Hmol/liter
(N=347)

Deaths

Episodessurvived

 
>2007500
ymol/liter
(N =366)

>50071000
Hmol/liter

(N =67)

>1000
ymol/liter

(N=43)
Peak Ammoniu m Level

Figure. 2. Episodes Survived According to Peak Ammonium Levels.
The percentage ofepisodes of hyperammonemia survived according to
peak ammonium levels was based on the number ofepisodes for which
data on plasma ammonium levels were available,

2290

 
primarily at metabolic centers with experience in

caring for acute hyperammonemia caused by urea—

cycle disorders, the high rate of survival probably

reflects, in part, the expertise available at the treat—
ing institutions. In addition, these survival statis—

tics apply only to patients who received the study

drug and may not apply to all patients with urea—

cycle disorders. Some patients may not have been

treated because their condition was poor on pre—

sentation, and others may have died without hos—

pitalization. Despite these possibilities, the sur—
vival rate in our cohort is remarkable and confirms

the promise of initial reports showing improved

survival after alternative—pathway therapy in a rela—

tively small number of patients with urea—cycle

disorders.9,15,16 This point is further highlighted

when data for the current cohort are compared

with recently reported outcome data for 217 pa—
tients with urea—cycle disorders who did not re—

ceive alternative—pathway therapy for acute man—

agement ofhyperammonemia.17 Ofthose patients,

only 16% with neonatal onset of the disease sur—

vived overall, and survival among those with late
onset of disease was 72%.17

Not surprisingly, patients were more likely to
survive if they were not comatose at the time of

admission. However, the majority (81%) ofpatients
who were comatose at admission survived. Sur—

vival was also related to the peak plasma ammo—

nium level and to age. Nearly all episodes in which

N ENGLj M ED 356;22 WWW.N EJ M.ORG

the ammonium level did not exceed 500 ,umol per

liter (902 ,ug per deciliter) resulted in survival, with

survival decreasing with rising ammonium levels.

A substantial decrease in plasma ammonium lev—
els was noted in survivors, but not in those who

died after a hyperammonemic crisis. This finding

may reflect the presence ofa severe accumulation

ofwaste nitrogen that was refractory to treatment.

It is also possible that treatment was withdrawn

in some cases because ofpoor clinical status and

prognosis, leading to persistently high ammonium
levels.

Adverse events were reported in just over 50%

of treated patients (Table 3). However, most ad—

verse events were likely to be related to the under—

lying primary disease or the patient’s clinical sta—

tus. Among those who died, seizures, infection,
and cerebral edema were the most common coex—

isting conditions. Cerebral edema or increased in—
tracranial pressure was documented by investiga—

tors in 16 of 49 deaths but, given the reported

elevated levels of ammonium, was likely to have

been present in nearly all cases. An overdose of

sodium phenylacetate and sodium benzoate was

also reported relatively frequently in patients who
died and was noted in 13 cases. Massive overdose

was uncommon, with two instances of doses be—
tween 9 and 17 times the recommended dose of

sodium phenylacetate and sodium benzoate doc—

umented. It is likely that many of the cases ofmild

overdosing (e.g., one or two additional bolus infu—

sions given over several days) are a reflection ofthe

severity of the episode of hyperammonemia and
the poor clinical status of patients who eventually

died. Continuous high rates of intravenous infu—

sion may result in plasma phenylacetate levels that

saturate the capacity for conversion of phenylac—

etate to phenylacetylglutamine, leading to rapid

accumulation of phenylacetate and subsequent

toxicity.”lg Clearly written medical prescriptions
and cross—checking of drug doses are important

safeguards. Furthermore, because the N—acyltrans—

ferases that conjugate glutamine and glycine to

phenylacetate and benzoate, respectively, are lo—

cated in the liver and kidney, patients with liver

or kidney failure or both may not be candidates
for these medications.

Various neurologic outcomes among patients

treated with sodium phenylacetate and sodium
benzoate have been documented”,20 Of 23 sur—

vivors ofneonatal hyperammonemic coma treated

with sodium phenylacetate and sodium benzoate,
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10 had normal development, 7 had mild mental
retardation, and 6 had moderate—to—severe men—

tal retardation.15 Another study documented men—

tal impairment in the majority of children (26)

surviving neonatal episodes of hyperammonemic
coma, with 79% having one or more develop—

mental disabilities at 12 to 74 months of age.20

Nevertheless, normal intelligence is clearly pos—

sible after a hyperammonemic event and appears

to depend on the duration of coma and the ex—

tent of brain damage.15v2°‘22 The establishment

of a network of specialized centers with exper—
tise in providing state—of—the—art treatment for

metabolic disorders offers the potential for im—

proving neurologic outcomes.23 To this end, the

National Institutes of Health sponsored the for—
mation of a Rare Disease Clinical Research Center

Network for urea—cycle disorders. The prospec—

tive treatment of neonates at risk for hyperam—
monemia and the use of liver transplantation in

patients with urea—cycle disorders both play a

significant role in the treatment of such patients

and may improve outcome.”27 Hepatocyte trans—

plantation has been attempted in a few patients

with urea—cycle disorders and holds promise for
the future.28

Alternative—pathway therapy was effective in

lowering plasma ammonium levels in most pa—

tients. However, dialysis was frequently used in

neonates (60%) and used relatively rarely in older

patients (7%), findings that reflect common clini—

cal practice. One accepted type of therapy for neo—

nates with hyperammonemic coma and ammoni—
um levels greater than 300 ,UJIlOl per liter (541 Mg

per deciliter) is to initiate hemodialysis concomi—

tantly with sodium phenylacetate, sodium benzo—

ate, and arginine therapy. Conventional hemodi—

alysis has the highest ammonium clearance rate,

as compared with other methods such as perito—

neal dialysis, exchange transfusion, and hemofil—

tration.24’29 In older patients, alternative—pathway

therapy is the mainstay, and dialysis is used only
when ammonium levels do not decline after maxi—

mal treatment or when obtundation or coma per—

sist. We think that timely administration of alter—

native—pathway therapy may reduce or eliminate

the need for hemodialysis, depending on the level

and duration of the hyperammonemia, the stage

of coma, and the presence or absence of brain

edema, but prospective, multicenter trials involv—
ing patients ofall ages are needed to address the

role of hemodialysis further.

Although survival among patients with urea—

cycle disorders has clearly been improved after

treatment of episodes ofhyperammonemia with

sodium phenylacetate and sodium benzoate and

other supportive care, overall neurologic outcomes
remain to be evaluated in detail. Studies doeu—

menting long—term follow—up and careful develop—

mental testing are needed.
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court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

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.

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).

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.

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)).

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.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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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 PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND

THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

 

  

  

  

To: PATRICK MORRIS
PERKINS COIE LLP
PO. BOX 1208
SEATTLE. WA 98111-1ZQBDCKETED TO CPI

[Vbeodhne

WEI Follow up
D Previwsly

/ 7" A3 EIAbandoned
[:1 Transfer

7’50 ’3 Cl Dedcckete
d (PCT Rule 44.1)

Date ofmailing

WWW" 2 0 J U N 2012
Applicant's or agent‘s file reference

795328003w0 FOR FURTHER ACTION Sce paragraphs I and 4 below

International application No. Intemational filing date

PCT/USZO1 21028620 (day/"WWW 09 March 2012

Applicant SCHARSCHMIDT. BRUCE

  

  

 

 
 

l. The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.
Filing ofalnendments and statement under Article 19:
The applicant is entitled, ifhe so wishes, to amend the claims of the intemationnl application (see Rule 46):

When? The time limit for filing such amendments is normally two months born the date of transmittal of the
international search report.

Where? Directly to the International Bureau ofWIPO, 34 chemin dcs Colombettes
l2l l Geneva 20, Switzeriand, Facsimile No.: +41 22 338 82 70

For more detailed instructions. see PCTApplicant 's Guide, lntemational Phase. paragraphs 9.004 — 9.0] l.

The applicant is hereby notified that no international search report will be established and that the declaration under
Article l7(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3, D with regard to any protest against payment of(an) additional fcc(s) under Rule 40.2. the applicant is notified that:
D the protest together with the decision thereon has been transmitted to the lntemational Bureau together with any

request to forward the texts ofboth the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.
4. Reminders

The applicant may submit comments on an informal basis on the written opinion ofthe lntemationnl Searching Authority to the
lntemationttl Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or is to be established. Following the expiration 01‘30 months Earn the
priority date, these comments will also be made available to the public.
Shonly afler the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applith wishes to avoid or postpone publication, a notice of withdrawal of the international
application. or of the priority claim, must reach the International Bureau before the completion of the technical preparations for
international publication (Rules 901113.] and 90bis.3).
Within 19 months from the priority date, but only in respect ofsome designated Offices, in demand for international preliminary
examination must be filed ifthe applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); othenvise, the applicant must, within 20 months from the priority date. perform the prescribed
acts for entry into the national phase before those designated Ofiices.
In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed Within 19months.

For details about the applicable time limits. Office by Office, see www.wipo.int/pct/cn/tcxts/tirnc_limits.htrnl and the
PCT Applicant '3 Guide, National Chapters.

Name and mailing address ofthe ISA! Authorized officer
Mail Stop PCT, Attn: ISA/US
Commissioan Farm Blaine R. CopenheaverPo. Box 1450. Alexandria, Virginia 22313-1450 PCT new 511-27243“)

Facsimile No. 571-213-3201 Telephone No. PCT °5Pv 57"273'77“

Form PCT/ISA/ZZO (July 2010)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

“mm” °‘ “Ben” me “rm” FOR FURTHER see Form PCT/ISAIZZO
795328003W0 ACTION as well as, where applicable, item 5 below.

International application No. International filing date (day/month/war) (Earliest) Priority Date (dq/momh/jzear)
PCT/U82012IOZBGZO 09 March 2012 30 September 2011

éflflNflbHth. BRUCE

This international search report has been prepared by this international Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the lntemational Bureau.

  
  

This international search report consists ofa total of 2‘ sheets.
I: It is also accompanied by a copy ofeach prior art document cited in this report.

1. Basis of the report

a. With regard to the language, the international search was carried out on the basis of:

the intemational application in the language in which it was filed.

D a translation of the international application into which is the language of
a translation fitmished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. [:I This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43,6br‘s(a)).

c. El With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. l.

2. D Certain claims were found unsearchable (see Box No. II).

3. D Unity of invention is lacking (see Box No. ill).

4. With regard to the title,Y

the text is approved as submitted by the applicant
'3 the text has been established by this Authority to read as follows:

5. With regard to the abstract,

the text is approved as submitted by the applicant

El the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month fi'orn the date ofmailing ofthis international search report, submit comments to this Authority.

6. With regard to the drawings,

a. the figure of the drawings to be published with the abstract is Figure No. 2

as suggested by the applicant.
D as selected by this Authority. because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.

b. D none of the figures is to be published with the abstract.

 
Form PCT/ISA/Zlo (first sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT Internafional‘application No.
PCT/US2012I025620

A. CLASSIFICATION OF SUBJECT MA'ITER

lPC(8) - A61 K 49/00 (2012.01)
USPC - 42419.2 ,

According to lntemational Patent Classification (IPC) or to both national classification and lPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) - A618 5100: A61 K 31 I1 92; A61 K 49/00; A61P 13/00 (2012.01)
USPC - 424/92: 514568: 600/322, 341

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the intemntionnl search (name ofdata base and, where practicable, search terms used)
Patbase. Google Patent. Google. PubMed

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Citation ofdocument, with indication, where appropriate, ofthe relevant passages Relevant to claim No,

US 2010/0008859 A1 (SCHARSCHMIDT) 14 January 2010 (14.01.2010) entire document

Category‘

ENNS et al., Survival alter Treatment with Phenylacetate and Behzoate tor Urea-Cycle
Disorders. N Engl J Med 356; 22. 31 May 2007. entire document.

US 6.219.567 B1 (EGGERS et at) 17 April 2001 (17.04.2001) entire document

LEE et al., Phase 2 Comparison of A Novel Ammonia Scavenging Agent with Sodium
Phenylbutyrete in Patients with Uree Cycle Disorders: Safety. Pharmacokinetics. and Ammonia
Control. Mol. Genet Metab. 100(3) July 2010 entire document

LICHTER~KONECKI et al.. Ammonia Control with Urea Cycle Disorders (UCDs): Phase 2
comparison of sodium phenylbutyrate and glycerol phynylbutyrate. Mol. Genet. Metab. 103
5 May 2011. entire document

[I Further documents are listed in the continuation of Box C. E
Special categories of cited documents: «Tu
documentdefining the general state of the on which is not considered
to be of panicular relevance
earlierapplication or patent but published on or alter the international

later document published shot the intemational filing date or riority
dale and not in conflict with the ap lication but cited to un erstand
the principle or theory underlying e invention

“X” document of particular relevance; the claimed invention cannot be
filing date
document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specrl'led)
document referring to an oral disclosure, use. exhibition or othermeans

document published prior to the intemational filing date but later than «y-the priority date claimed

considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
belng obvious to a person skllled tn the art
document member ofthe same patent family

Date ofmailing of the international search report

2 0 JUN 2012
Authorized officer:

Blaine R. Copenheaver

Date of the actual completion of the international search
04 June 2012

Name and mailing address of the lSA/US
Mail Stop PCT. Attn: ISAIUS, Commissioner for Patents
PO. Box 1450. Alexandria. Virginia 22313-1450
Facsimile No. 571-273-3201

Form PC'I‘IISA/Zlo (second sheet) (July 2009)

PCT Hetpdosk: 571-272-4300
PCT OSP: 571472-7714
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From the
INTERNATIONAL SEARCHING AUTHORITY

 PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

  

  
  
 

 

 
 

T01 PATRICK MORRIS
PERKINS COIE LLP
9.0. BOX 1208
SEATTLE. WA 98111-1208

(PCT Rule 43br‘s.l)

  
 

  
  

  
 

Date ofmailing

(day/momma) 2 0 JUN 2012
Applicant' 5 or agent's file reference FOR FURTHER ACTION
795328003W0 See paragraph 2 below

International application No. International filing date (day/mnmthear) Priority date (day/mnmh/yem)
PCT/USZO12/028620 09 March 2012 30 September 2011

International Patent Classification (IPC) or both national classification and [PC
IPC(8) - A61 K 49/00 (2012.01)
USPC - 42419.2

Applicant SCHARSCHMIDT, BRUCE

  

 

1. This opinion contains indications relating to the following items:

Box No. I Basis ofthe opinion

Box No. 11 Priority

Box No. Non-establishment ofopinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack ofunity of invention

Box No. V Reasoned statement under Rule 43bit: l (a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VII Certain defects in the international application

Box No. VIII Certain observations on the international application

‘ FURTHERACI‘ION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority
other than this one to be the [PEA and the chosen lPEA has notified the International Bureau under Rule 66. lbr‘s(b) that written
opinions ofthis International Searching Authority will not be so considered.

Ifthis opinion is, as provided above. considered to be a written opinion ofthe IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months Earn the date ofmailing ofForm
PCT/ISAI‘ZZO or before the expiration of22 months from the priority date, whichever expires later.
For further options, see Form PCT/18mm.

Name and mailing address ofthe [SA/US Date ofoompletion of this opinion Authorized officer.
Mail Stop PCT. Ann: ISA/usCommissioner for Patents

Po. Box 1450.Nexandria.VirginIa 22313-1450 04 June 2012 PCT" k, fihmm
Facsimile Not 571 -273-3201 PCT 05:». 571.272.7774

Form PCT/lSAf237 (cover sheet) (July 2011)

Elaine R. Copenheaver
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Intemtional application No.
PCTIUS20121028620WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

Box No. l Basis ol'this opinion

I. With regard to the language, this opinion has been established on the basis of:

'2' the intemationnl application in the language in which it was filed.

D a translation ofthe international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23. l(b)).

 
 
 
 

D This opinion has been established taking into account the rectification ol'an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bit. 1(a))

. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis ofa sequence listing filed or fumished:  
 
 

 
 

a. (means)

on paper

in electronic form

 
 
 

  
 

 

in the international application as filed

D together with the international application in electronic form

subsequently to this Authority for the purposes of search

 in addition, in the case that more than one version or copy ofa sequence listing has been filed or fumished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

. Additional comments:

Form PCT[ISA/237 (Box No. I) (July 20! 1)
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International application No.WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCTIUSZM 2028620

Box No. V Reasoned statement under Rule 4351:.1(a)(l) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Statement

Novelty (N)

Inventive step (15)

industrial applicability (IA)

2. Citations and explanations:

Claims 1-7 and 942 lack novelty under PCT Article 33(2) as being anticipated by Scharschmidt et ai. (hereafter Scharschmidt).

Regarding claim 1. Scharschmidt discloses the method (method. Para. [0039]) for determining whether to Increase a dosage ot a nitrogen
scavenging dnig in a subject (adjusting the schedule and dose ol orally administered nitrogen scavenging drugs. Para. [0020]) currently
receiving the nitrogen scavenging drug (method involves administering an initial dosage oi the prong that is selected based on the
patient's current dosage (already receiving a drug). Para. [0044]) comprising:

a) measuring a lasting blood ammonia level (PK/PD modeling (a measurement) ot ammonia in tested and led (subjects). Para. [0212]) for
the subject (subjects. Para. [0213]);
b) comparing the tasting blood ammonia level to the upper limit of normal for blood ammonia level «comparing tasting with) hem-tel upper
limit tor venous (blood) ammonia. Para. [0201]. plasma upper limit of normal. Para. [0094]) to determine whether to increase the dosage of
a nitrogen scavenging drug (deter-mining and adjusting the dose of an ammonia scavenging drug. Para. [0041]). Wherein the dosage
needs to be increased it the fasting blood ammonia level is greater than half the upper limit of normal tor blood ammonia level (It the
ammonia control is inadequate, the dosage ol the nitrogen scavenging drug can be increased. Para. [0083]; ammonia value after
HPN-100 treatment (26.1 umollL) was within the normal range and above the upper limit of normal (ULN) after sodium PB (upper limit of
normal is approximatley 26 to 35 umolIL: halt the upper limit of normal is about 13 to 17.5 umolIL which is greater than 26. 1 umolIL). Para.
[0201 1).

Regarding claim 2. Scharschmidt discloses the method (method. Para. [0039]) for determining whether to administer a nitrogen
scavenging drug (adjusting the schedule and dose ot orally administered nitrogen scavenging drugs, Para. [0020]) to a subject having a
nitrogen retention disorder (retention states including urea cycle disorders and liver disease. Para. [0064]) comprising:

a) measuring a fasting blood ammonia level for the subject (PKIPD modeling (a measurement) of ammonia in fasted and fed (subjects).
Para. [0212]) for the subject (subjects. Para. [0213]): and

b) comparing the fasting blood ammonia level to the upper limit at normal for blood ((comparing) normal upper limit tor venous (blood)
ammonia. Para. [0201]. plasma upper limit of normal. Para. [0094]) ammonia levels to datemiine whether to administer a nitrogen
scavenging dmg to the subject (determining the dose of an ammonia scavenging dmg to be administered. Para. [0041]). wtterein a
nitrogen scavenging drug needs to be administered to the subject if the fasting blood ammonia level is greater than half the upper limit at
normal for blood amrnon level (adjusting the initial dosage of the new drug based upon ammonia control, Para. [0099]; (ammonia value
alter HPN-100 treatment (26.1 umolIL) was within the normal range and above the upper limit oi normal (ULN) alter sodium PB (upper
limit of normal is approximatley 26 to 35 umol/L; half the upper limit of normal is about 13 to 17.5 umol/L which is greater than 26.1
umollL). Para. [0201]). 
Form PCTHSA/237 (Box No. V) (July 201 1)
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wmnEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTIUSZO121028820

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

 
 Regarding claim 3. Scharschmldt discloses the method (method. Para. [0039]) of treating a subject with a nitrogen retention disorder

(dosing schedule and dose adjustments necessary for treatment of nitrogen retention states including urea cycle disorders and liver
disease compficated by hepatic encephalopathy. Para. [0064]) who has previously been administered a nitrogen scavenging dmg (method
involves administering an initial dosage of the prodnrg that Is selected based on the patient's current dosage (already receiving a drug).
Para. [0044]) comprising:

 a) measuring a fasting blood ammonia level (PKlPD modeling (a measurement) of ammonia In tasted and fed (subjects). Para. [0212]) for
the subject (subjects. Para. [0213]); and
b) comparing the fasting blood ammonia level to the upper limit or normal for blood ammonia level and administering an increased dosage
01 the nitrogen scavenging drug (It the ammonia control is inadequate. the dosage of the nitrogen scavenging drug can be increased. Para.
[0083]) if the fasting blood ammonia level is greater than half the upper limit of normal for blood ammonia level (ammonia value alter
HPN—100 (26.1 urnollL) was within the normal range of 26 to 35 umolIL and above the upper limit of normal (ULN) after sodium PB (upper
limit of normal is approximatley 26 to 35 umollL; halt the upper limit at normal ls about 13 to 17.5 umolll. which is greater than 26.1
umollL). Para. [0201]).

 

 
  
 

 

Regarding claim 4. Scharschmldt discloses the method of claim 1. Scharschmidt discloses further comprising: c) administering an
increased dosage of the nitrogen scavenging drug if the need exists (treatment with an ammonia scavenging agent as described in this
invention is determined clinically if the subject is in need of such treatment. This clinical determination would be based upon a variety of
factors (e.g. signs and symptoms at hepatic encephalopathy in patients with cirrhosis. elevated blood ammonia levels). Para. [0221]):

 
 

 
 

Regarding claim 5. Scharschmidt discloses the method of any of claims 1-3. Scharschmldt discloses wherein the nitrogen retention
disorder is selected from the group consisting of a urea cycle disorders and hepatic encephalopathy (urea cycle disorder. Para. [0221].
hepatic encephalopathy. Para. [0041]).

Regarding claim 6, Scharschmidt discloses the method of any of claims 1-3. Scharschmidt discloses wherein the nitrogen scavenging dnrg
is a PM prodrug (prodrugs of PM, Pare. [0217]). 

 
   
 

 

Regarding claim 7, Scharschmidt discloses the method of claim 6. Scharschmidt discloses wherein the PAA prodrug ls selected from the
group consisting of glyceryl tri-[4-phenylbutyrate] (HPN—t 00). phenylhutyrlc add (PEA). sodium PBA (NaPEA). and a combination of two or
more of HPN-1OD. PBA. and NePBA (HPN—t 00. Para. [0020]).

  
  

  
 

Regarding claim 9, Scharschmidt discloses the method of claim 3 or 4. Scharschmidt discloses wherein administering an increased
dosage of the nitrogen scavenging drug produces a normal average daily ammonia level in the subject (administering the effective dosage
of HPN-100 (effective dose may require increasing or decreasing the drug) to the patient preferably produces a normal plasma ammonia
level In the patient. Para. [0142]); nitrogen scavenging drug may need to be increased. Para. [0083]).

 
 
 

  
 

 
 

  

 

Regarding claim 10. Scharschmldt discloses the method oi any oi claims 1-3. Scharschmldt discloses further comprising the step of
determining an upper limit 01 normal for blood ammonia level tor the sub]ect prior to step (b) (monitoring the effect 01' the initial dosage of
HPN—100 consists essentially of determining the patient‘s urinary phenylacetyl glutemine (PAGN) output andlor total urinary nitrogen.
Administering the effective dose of HPN-100 to the patient produces a normal plasma ammonia level. Plasma ammonia in the patient can
be a level oi about 35 or about 40 umol/L (determining the upper limit of normal for the sub]ect via urinary excretion oi PAGN prior to step
b). Para. [0142]): the normal upper limit for venous (blood) ammonia varied among the study sites item 26 to 35 umol/L. Para. [0201]).

 Regarding claim 11. Scharschmidt discloses the method of any 01 claims 1-3. Scharschmldt discloses wherein the upper limit oi normal
blood ammon level is 35 umollL (upper limit of normal for subjects is between 26 to 35 umolIL. Para. [0094]).

 Regarding claim 12. Scharschmidt discloses the method 01 claim 6. Scharschmidt discloses further comprising:
c) measuring urinary PAGN excretion (measuring PAGN excretion. Para. [0096]): and
e) determining an effective dosage of the PM (effective dose. Para. [0140]). prodrug based on a mean conversion of PAA prong to
urinary PAGN of 60.75% [determining an amount of the PAA prodrug needed to mobilize the target amount of urinary PAGN based on
about 60% to about 75% conversion of the PM prodnrg into urinary PAGN. Para. [0148]).

Form PCT/ISA/237 (Supplemental Box) (July 20] 1)
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 Claim 8 lacks an inventive step under PCT Article 33(3) as being obvious aver Scharschmidt et al.(nereafler Scharschmidl) in view at
Ennis et al. (hereafter Ennls).

  
 

 
Regarding claim a, Scharschmidt discloses the method of any of claims 1-3. Scharschmldt file to explicitly disclose wherein the nitrogen
scavenging drug is sodium benzoate. Ennis is in the field at treating urea cycle disorders with phenylacetate and bemoate and teaches the
use of sodium bemoete to treat patients with ammonia disorders (sodium benzoate therapy in patients, P9. 1. Lns.1-16). It would have
been obvious to one at ordinary skill in the art at the time at the invention to use the therapeutic drug sodium benzoate as taught by Ennis
with the method at Scharschrnidt. The motivation would have been to lower phsrna ammonium levels and improve the survival oi patients
with lethal urea-cycle enzyme detects (Ennis, lower plasma ammonium levels and improve survival in small cohorts of patients with
historically lethal urea-cycle enzyme delects, Pg. 1 . Lns. 1-16).

  
  
  

 

 
 Claims 1-12 meet the criteria set out in PCT Article 33(4). and thus have industrial applicability because the subject matter claimed can be

made or used in industry.
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AB Glycerol phenylbutyrate (glyceryl tri (47pheny1butyrate)) (GPB) is being

studied as an alternative to sodium phenylbutyrate (NaPBA) for the
:reatment of urea cycle disorders (UCDs). This phase 2 study explored the
1ypothesis that GPB offers similar safety and ammonia control as NaPBA,
which is currently approved as adjunctive therapy in the chronic
management of UCDs, and examined correlates of 24—h blood ammonia. Methods:
An op n lab 1, fix d s qu nc switch—over study was conducted in adult UCD
patients taking maintenance NaPBA. Blood ammonia and blood and urine
metabolites were compared after 7 days (steady state) of TID dosing on
either drug, both dosed to deliver the same amount of phenylbutyric acid
(PBA). Results: Ten subjects completed the study. Adverse events were
comparable for the two drugs; 2 subj cts xp ri nc d hyp rammon mic v nts
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on NaPBA while none occurred on GPB. Ammonia values on GPB were

.apprx.30% lower than on NaPBA (time—normalized AUC = 26.2 vs. 38.4
umol/L; Cmax = 56.3 vs. 79.1 umol/L; not statistically significant),
and GPB achieved noneinferiority to NaPBA with respect to ammonia
(time—normalized AUC) by post hoc anal. Systemic exposure (AUCO—24) to
PBA on GPB was 27% lower than on NaPBA (540 vs. 739 pg h/mL), whereas
exposure to phenylacetic acid (PAA) (575 vs. 596 ug h/mL) and
phenylacetylglutamine (PAGN) (1098 vs. 1133 ug h/mL) were similar.
Urinary PAGN excretion accounted for .apprx.54% of PBA administered for
botq NaPBA and GPB; other metabolites accounted for <1%. Intact GPB was
generally undetectable in blood and urine. Blood ammonia correlated
strongly and inversely with urinary PAGN (r = —0.82; p < 0.0001) but
weacly or not at all with blood metabolite levels. Conclusions: Safety
and ammonia control with GPB appear at least equal to NaPBA. Urinary
PAGJ, which is stoichiometrically related :0 nitrogen scavenging, may
be a useful biomarker for bo:h dose selection and adjustment for optimal
con:rol of venous ammonia.   
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SOURCE: Journal of Chromatography, B: Analytical Technologies
in :he Biomedical and Life Sciences (2012), 903,
118—125

CODEN: JCBAAI; ISSN: 1570-0232
PUBLISHER: Elsevier B.V.

DOCUM<N1 1YP4: Journal; (online computer file)
LANGUAGE: English
AB Endoplasmic reticulum (ER) stress is associated with various human diseases.

Phenylbutyric acid (PBA) is a well—known chemical chaperone that regulates ER
stress. The main objec:ive of this study was to develop a simple, rapid,
and sensitive method for the simultaneous determination of phenylbutyric acid

and

its metabolite, phenylacetic acid (PAA). A LC—MS/MS anal. using neg.
electrospray ionization was used. Samples were analyzed by multiple
reaction monitoring (MRM) in 15 min of total run time, using d11—PBA and
d77PAA as internal stds. The limit of quantification was 1 ug/g for
tissue and 0.8 ug/mL for plasma. Recoveries for plasma and tissues
were higher than 81% for both PBA and FAA. The interiday and intraiday
accuracy and precision were within ilb%. We then further successfully
validated this method by applying it to determine the tissue distribution of
PBA and its metabolite PAA after i.p. injection of PBA at a dose of 500
mg/kg in mice. The maximum concns. of PBA and FAA in plasma and tissues
were seen at 15 min and 45 min, resp. The PBA plasma concentration was 15—fold
higher than the concentration in the kidney, whereas the PAA plasma

concentration was

6—fold higher than the concentration in th liv r. Th ar a und r th curv
decreased in the order of plasma > kidney > liver > heart > muscle > lung
for PBA and plasma > liver > kidney > heart > muscle > lung for PAA.
The tissue to plasma ratio ranged from 0.007 to 0.063 for PBA and 0.016 to
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0.109 for PAA.
 
  
 

    

 
    

 
    
 

  

 

In summary,
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ACCESSIO] NUMBER: 2011:1275522 CAPLUS
DOC TENT NUMBER: 1562626560

TIT.E: Macromolecular prodrugs based on synthetic
polyaminoacids: drug delivery and drug targeting in
antitumor therapy

AUTIOR(S): Cavallaro, Gennara; Pitarresi, Giovanna; Giammona,
Gaetano

CORPORATE SOURCE: Dipar:imento di Chimica e Tecnologie Farmaceutiche,
Universita degli Studi di Palermo, Palermo, 90123,
Italy

SOURCE: Current “opics in Medicinal Chemistry (Sharjah, United
Arab Emirates) (2011), 11(18), 2382—2389
CODEN: C MCCL; ISSN: 1568-0266

PUBLISHER: Ben:ham Science Publishers Ltd.

DOCUMiNl IYPE Journal; General Review
LANGUAGE: English
AB A review. In the last :wen:y years a depth s:udy on potential

Oharmaceutical applications of synthetic polymers at protein—like

 
structure as carrier for macromol.

academia and in industry.
d,Bipoly(N727hydroxyethyl)7,
a,B—polyaspartylhydrazide (PAHy),
poly(aspartic acid)

 
 
  
 

    
 

 

 
 

  

  
 

   
 

   
   

prodrug production has been performed in
oarticular

liaspartamide (PHEA),
poly(glu:amic acid) (PGA),

and oolylysine (ELL) have been extensively

In
D  

(FAA)  

 
   

                 
 
 

     
  

  
  

  
   

studied in this field. In :1 pr s nt r vi w, th us of PHEA, PAHy, PGA
as starting materials to preoare macromol. prodrugs is repor:ed and drug
delivery and targeting aspec:s have been considered.
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TIT 7: Reducible and degradable polymer prodrug and
prepara:ion method thereof

INVE] OR(S): Huang, Jin; Yu, Jiahui; Fan, Honglei
?AIEJ ASS JEE(S) Wuhan University of Technology, Peop. Rep. China
SOURCE Faming Zhuanli Shenqing, 12pp.

CODEN: CNXXEV
DOCJ4<N lYPi Patent
EANG AGE: Chinese
FAMIEY ACC. JUM. COUNT: 1
?ATEJT :JFORIATION:

PA ENI JO. KIND DATE APPLICATION NO. DATE

CN 101954091 A 20110126 CN 2010—10507432 20101014
PRIORITY APPEN. INFO.: CN 2010—10507432 20101014
AB

MR
et

ti

 
and T represents medicine mol.,

:le method comprises Michael addition reaction of diacryloyl cystamine to

The title polymer prodrug has a chemical structural formula of
EG—graft—SS—PAA—T,
qer with mol. weight of 475—5000 Da,

polycystamine,

 wherein MPEG is polyethylene glycol monomethyl
SS—PAA is disulfide bond—containing

e.g. camptothecin. The ob :ain disulfide bond—containing alkynyl polycystamine, linking alkynyl with
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azimino—containing medicine mol.
azido—ended polyethyleneglycol monomethyl ether via click reaction.
method is highly effective,

       

 
 

    
  
 

     
 

  

via click reaction, reacting the alkynyl with
The

safe and simple.
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DOCJIENI NUMBER: 153:626843

TITEE- Nanomicelle with longeterm circulation and enhanced
stability of camptothecin based on mPEGylated
d,Bipoly (Liaspartic acid)7camptothecin
conjugate

AUTiOR(S): Zhang, Weilu; Huang, Jin; Fan, Naiqian; Yu, Jiahui;
Eiu, Yongbiao; Liu, Shiyuan; Wang, Daxin; Li, Yaping

CORPORAIE SOURCE: Institutes for Advanced Interdisciplinary Research,
East China Jormal University, Shanghai, 200062, Peop.
Rep. China

SOURCE: Colloids and Surfaces, B: Biointerfaces (2010), 81(1),
297—303

CODEV: CSBBEQ; ISSN: 0927-7765
PUB.ISHER: Elsevier B.V.
DOCJMiNl 1YPE: Journal

LANGUAGE: English
OTHER SOU?CE(S): CASQEACT 153:626843
AB To enhance the stability and long—term circulation of camptothecin (CPT),

mPEGylated a,Bepoly (Liaspartic acid)7CPT conjugates were
syntiesized, and used to fabricate nanomicelle. Firstly,
d,Biooly (Liaspartic acid) derivative ( PAAeder) containing alkyne
grouos was synthesized via
Then,

 

azideifunctionalized

(ethylene glycol)
clic< cycloaddn.

Me ether

to give mPEG—graft—PAA—CP"

:he ring—opening of PSI with propargyl amine.
CPT derivs. (CP"7N3) and azideiterminated poly
(mPEG—N3) were conjugated with PAA—der by

conjugates. The formation

   
of mPEG—graft—PAA—CPT nanomicelles was confirmed by fluorescence
spec

 

 
'1!
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SOURC-z

:rophotoscopy and particle size measurements.
:he nanomicelles showed spherical shapes with size about 178 nm.
PEG—graft—PAA—CPT nanomicelles showed good storage stability,

incuoation at 37° for 60 days,
lactone form in aqueous media.

suggested the great poten
oolymer prodrug of CPT.

It was found that all

even

and improved the stability of CPT
A steady release rate of CPT was kept for 72

:ial of mPEG—graft—PAA—CPT nanomicelles as 
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2005:622439
143:278873

Mechanism of poly(acrylic acid)
antithrombin inhibition of thrombin:

design
Monien,

  
CAPEUS

acceleration of

implications for 
of novel deparin mimics
Bernhard H.; Cheang, Kai I.; Desai, Umesh R.

Departments of Medicinal Chemistry and Pharmacy and
Institute for Structural Biology and Drug Discovery,

 

Virginia Commonwealth University, Richmond, VA, 23298,
USA

Journal of Medicinal Chemistry (2005), 48(16),
5360—5368

CODEN: JMCMAR; ISSN: 0022—2623
American Chemical Society
Journal

English 
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AB The bridging mechanism of antithrombin inhibition of thrombin is a
dominant mechanism contributing a massive .apprx.2500—fold acceleration in
the reaction rate and is also a key reason for :he clin. usage of heparin.
Our recent study of the antithrombiniactivating properties of a carboxylic
acid—based polymer, poly(acrylic acid) (PAA), demonstrated a
surprisingly high acceleration in thrombin inhioition (Monien, B. H.;
Desai, U. R. J. Med. Chemical 2005, 48, 1269). To better understand this
in:eresting ph nom non, w hav studi d th m annism of PAAidependent
acceleration in antithrombin inhibition of thrombin. Competitive binding
studies with loweaffinity heparin and a heparin tetrasaccharide suggest
that PAA binds antithrombin in both the pentasaccharide— and the
ex:ended heparin—binding sites, and these resul:s are corroborated by mol.
modeling. Th salt d p nd net of th KD of the FAA—antithrombin
in:eraction shows the formation of five ionic interactions. In contrast,
the contribution of nonionic forces is miniscule, resulting in an
in:eraction that is significantly weaker tqan :1at observed for Heparins. A
bell—suaped profile of the ooserved rate constant for antithrombin inhibition
of thrombin as a function of PAA concentra:ion was observed, suggesting that
inqibi:ion proceeds through :he "bridging" meccanism. The knowledge
gained in this mechanistic s:udy highlights important rules for :he
ra:ional design of orally available heparin mimics.
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TIT.7: Mucoadhesive drug carriers based on complexes of
poly(acrylic acid) and PEGylated drugs having
hydrolyzabie PEG—anhydride—drug linkages

AUIiOR(S): Lele, B. 5.; Hoffman, A. S.   
 

 
    
 

 

 
 

 
 

 

CORPOQAI« SOURC< Bioengineering Departmen:, University of Washington,
Sea:tle, WA, 98195, USA

SOURCE: Journal of Con:rolled Release (2000), 69(2), 237—248
CODEN: JCRflfiC; ISSN: 0168—3659

PUB.ISH7%: Elsevier Science Ireland Ltd.
DOCJM*N1 1YP*: Journal

LANGUAGE: English
AB We nave designed a new mucoadhesive drug delivery formulation based on

  
i—oonded complexes of poly(acrylic acid) (9AA) or poly(methacrylic acid)
(P AA) witq the poly(ethylene glycol) (PEG), of a (PEG)—drug conjugate.
Tie PEGyla:ed prodrugs are synthesized witq degradable
PEG—anhydride—drug bonds for eventual delivery of free drug from the
formulation. In this work we have used indometqacin as the model drug
wqich is PEGylated via anhydride bonds :0 :he PEG. The complexes are
designed first to dissociate as the formulation swells in contact with
mucosal surfaces at pH 7.4, releasing PEG—indomethacin, which :hen
hydrolyzes to release free drug and free PEG. We found :hat as MW of
PAA increases, the dissociation rat of th compl x d cr as s, which results
in d cr as d rat of r l as of th drug. On tqe other Hand, :he drug
release from PEG—indomethacin alone and from solid mixture of
PEG—indomethacin+PAA was much faster than that from the i—bonded

compl x s. Du to th diff r nc s in the thermal stability, P AA complex
exhibi:ed sligqtly faster drug release than tha: of the PAA complex of
comparable MW. These H—bonded comolexes of degradable PEGylated drugs

 
  

 

   

  
 

 

  

  
     

   
   witq bioadhesive polymers snould be useful for mucosal drug delivery.
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L11 ANSWER 7 OF 9 CAPLUS COPYRIGHT 2012 ACS on STN
ACCESSIO] NUMBEQ: 1997:5450 CAPLUS

TIT.E Patent evaluation anti—infectives Phosphonic acid
orodrugs wi:h improved antiviral activity

CORPORA14 SOURC< Jniv. California, USA
SOURCE: Expert Opinion on Therapeutic Patents (1996), 6(12),

1331—1333

CODEN: EOlPEG; ISSN: 135473776
PUB.ISHTR: Ashley Publications
DOCJMENI TYPE: Journal

LANGUAGE: English
AB This pa:ent discloses lipid derivs. as prodrugs for antiviral agents.

It rela:es particularly to lipid prodrugs of phosphonic acids and their
use in :he treatment of viral infections. The invention claims a series

 
of improved prodrugs of phosphonoformate

 
        

   
 

  
 

    
  

  
 

 

(PFA), phosphonoacetate (PAA)

 

  
 

 

  

and :qeir analogs, with increased in vitro antiviral activity over the
paren: compds. against human cytomegalovirus (HCMV), herpes simplex virus
(HSV) and human immunodeficiency virus (HIV).

L11 ANSWER 8 OF 9 CAPLUS COPYRIGHT 2012 ACS on STN
ACCESSION 1U BER: 1994:631238 CAPLUS
DOCJIENI NJMBER: 1211231238

ORIGINAL QEhEQENCE NO.: 121:42186h,42187a
TIT.E' Inhibition of Human Immunodeficiency Virus Type 1

Replication by Phosphonoformatei and
Phosphonoacctatc 2',3' Did oxy 3' thiacytidine
Conjugates

AUTiOR(S): Charvet, Anne—Sophie; Camplo, Michel; Faury, Philippe;
Graciet, Jean—Christophe; Mourier, Nicolas; Chermann,
Jean—Claude; Kraus, Jean—Louis

CORPORA a SOJRCE: Laboratoire de Chimie Biomoleculaire, Faculte des
Sciences de Luminy, Marseille, 13288, Fr.

SOURCE: Journal of Medicinal Chemistry (1994), 37(14), 2216—23
CODEN: JMCMAR; ISSN: 0022-2623

DOCUMEN lYPfi. Journal

LANGUAGE: English
AB The syn:hesis of potential "combined prodrugs" where phosplonoformic

acid (PEA) or phosphonoacetic acid (PAA) was attached to :He 5'—O— or
N4—posi:ion of 2',3'—dideoxy—3'—thiacytidine (BCH—189) is described. The
an:i—HIV—l activity of 11 analogs I [R1 = Ac, COCH2P(O)(OE:)2,
COCH2P(O)(O{)2, COP(O)(OMe)2, COP(O)(OH)2, (CH2)402CP(O)(OEt)2, H; R2 =
CO?(O)(OMe)2, COP(O)(OH)2, COP(O)(OEt)2, COCH2P(O)(OEt)2, COCH2P(O)(OH)2,
P(O)(OH)CO2Et, P(O)(OH)C02H] was decermined in MT—4 cells. Of these compds.,
the IC50 of I [R1 = Ac, R2 = COCH2?(O)(OEt)2, COCH2P(O)(O{)2,
COP(O)(OMe)2, COP(O)(OH)2; 1 = COC{2P(O)(OH)2, R2 = 4; R1 = R2 =
CO?(O)(OH)2] ranged from 0.2 to 10” HM, while IC50 for BC47189 in this
system was 0.1 uM. In vitro hydrolysis of the various escers or amides
in human plasma indicated that th s ag nts w r r lativ ly stable in the
presence of plasma esterases with :1/2 values of up :0 123 min. Moreover,
lipophilicity of these compds. (partition coefficien:) was determined in order

to

establish correlation between lipoohilicity and diffusion of BCH—189
analogs into the cells. The active compds. may exer: their effects by

 

  
  

  
 

extracellular or intracellular hydrolysis to BC4—189, but intrinsic
anti—HIV—l activity of some adducts, themselves, may also be involved.
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ACCESSION JUflBER: 1985:67342 CAPLUS
DOCJflENl NJMBEQ‘ l02:67342

ORIGIVAT REEERENC4 NO.: 102:10499a,10502a
11,43: Physicochemical and antitumor characteristics of some

polyamino acid prodrugs of mitomycin C
AUTIO?(S): Roos, C. F.; Matsumoto, Satoshi; Takakura, Yoshinobu;

Hasqida, Mi;suru; Sezaki, Hitoshi
COR?O?A 3 SOURCE: Fac. Pharm. Sci., Kyoto Univ., Kyoto, 606, Japan
SOURCE: International Journal of Pharmaceutics (1984), 22(1L

75787

CODEN: IJPHDE; ISSN: 0378-5173
DOCJMEN lYPn: Journal

LANGUAGE: English
AB i:omycin C (MMC) conjugates wi:q the polyamino acids: poly—L—glutamic

acid (PGA; mol. weigit 11,000 and 60,000), poly—L—aspartic acid (PAA; mol.
weight 14,000) and poly—L—lysine (PLY; mol. weight 13,000) were synthesized to
ob:ain more information about tie application of polyamino acids as high
mol. weight carriers. Some physicochem. and antitumor characteristics of
these conjugat s w r inv stiga: d. G l filtration confirmed covalent
binding and provided information about the mol. sizes. The release rates
of MMC [50—07—7] from conjugates were determined in vitro. The FAA and PGA
(mol. weight 11,000) conjugates acted as neg. charged mols. in their
interaction with ion excqangers. The PLY conjugate showed a pos. charge
and was able to bind to Ehrlich ascites carcinoma cells in vitro. The

effects of 1 h exposure of mouse L1210 leukemia cells to the conjugates
were evaluated using cell culture system. In this experiment, only the PLY
conjugate showed better effects than MMC. Continuous exposure to the
conjugates showed a similar effect to MMC. In vivo, less toxicity was
found for the conjugates than for MC. The PGA (mol. weight 11,000) and PLY
conjugates showed slightly fligier effects against P388 leukemia than MMC,
while no toxic doses were reacmed.
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DETAILED ACTION

Claims 1-12 are pending and have been considered on the merits herein.

Information Disclosure Statement

The information disclosure statement (IDS) dated 05/16/20102 and 06/28/2012 complies with the

provisions of 37 CFR 1.97, 1.98 and MPEP § 609. Accordingly, it has been placed in the application file

and the information therein has been considered as to the merits.

Priority

This application claims benefit of US. Provisional Application No. 61/564668, filed on 11/29/2011

and Provisional Application No. 61/542100 filed on 09/30/2011.

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for

the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a) the invention was known or used by others in this country, or patented or described in a printed
publication in this or a foreign country, before the invention thereof by the applicant for a patent.
(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

Claims 1-7 and 9-12 are rejected under 35 U.S.C. 102(b) as being anticipated by Scharschmidt

(US 2010/0008859, cited in the IDS dated 06/28/2012))

Scharschmidt discloses the method (method, Para. [0039]) for determining whether to increase a

dosage of a nitrogen scavenging drug in a subject (adjusting the schedule and dose of orally

administered nitrogen scavenging drugs, Para. [0020]) currently receiving the nitrogen scavenging drug

(method involves administering an initial dosage of the prodrug that is selected based on the patient’s

current dosage (already receiving a drug), Para. [0044]) comprising: a) measuring a fasting blood
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ammonia level (PK/PD modeling (a measurement) of ammonia in fasted and fed (subjects), Para. [0212])

for the subject (subjects, Para. [0213]); b) comparing the fasting blood ammonia level to the upper limit of

normal for blood ammonia level ((comparing fasting with) normal upper limit for venous (blood) ammonia,

Para. [0201], plasma upper limit of normal, Para. [0094]) to determine whether to increase the dosage of

a nitrogen scavenging drug (determining and adjusting the dose of an ammonia scavenging drug, Para.

[0041]), wherein the dosage needs to be increased if the fasting blood ammonia level is greater than half

the upper limit of normal for blood ammonia level (If the ammonia control is inadequate, the dosage of the

nitrogen scavenging drug can be increased, Para. [0083]; ammonia value after HPN-100 treatment (26.1

umol/L) was within the normal range and above the upper limit of normal (ULN) after sodium PB (upper

limit of normal is approximately 26 to 35 umol/L; halt the upper limit of normal is about 13 to 17.5 umol/L

which is greater than 26.1 umol/L), Para. [0201]).

Regarding claim 2, Scharschmidt discloses the method (method, Para. [0039]) for determining

whether to administer a nitrogen scavenging drug by adjusting the schedule and dose of orally

administered nitrogen scavenging drugs, Para. [0020]) to a subject having a nitrogen retention disorder

(retention states including urea cycle disorders and liver disease, Para. [0064]) comprising: a) measuring

a fasting blood ammonia level for the subject (PK/PD modeling (a measurement) of ammonia in fasted

and fed (subjects), Para. [0212]) for the subject (subjects, Para. [0213]); and b) comparing the fasting

blood ammonia level to the upper limit of normal for blood ((comparing) normal upper limit for venous

(blood) ammonia, Para. [0201], plasma upper limit of normal, Para. [0094]) ammonia levels to determine

whether to administer a nitrogen scavenging drug to the subject (determining the dose of an ammonia

scavenging drug to be administered, Para. [ 0041]), wherein a nitrogen scavenging drug needs to be

administered to the subject it the fasting blood ammonia level is greater than half the upper limit of normal

for blood ammonia level (adjusting the initial dosage of the new drug based upon ammonia control, Para.

[0099]; (ammonia value after HPN—100 treatment (26.1 umol/L) was within the normal range and above

the upper limit of normal (ULN) after sodium PB (upper limit of normal is approximately 26 to 35 umol/L;

half the upper limit of normal is about 13 to 17.5 umol/L which is greater than 26.1 umol/L), Para. [0201]).
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Regarding claim 3, Scharschmidt discloses the method (method, Para. [0039]) of treating a

subject with a nitrogen retention disorder (dosing schedule and dose adjustments necessary for treatment

of nitrogen retention states including urea cycle disorders and liver disease complicated by hepatic

encephalopathy, Para. [0064]) who has previously been administered a nitrogen scavenging drug

(method involves administering an initial dosage of the prodrug that is selected based on the patient's

current dosage (already receiving a drug), Para. [0044]) comprising: a) measuring a fasting blood

ammonia level (PK/PD modeling (a measurement) of ammonia in fasted and fed (subjects), Para. [0212])

for the subject (subjects, Para. [0213]); and b) comparing the fasting blood ammonia level to the upper

limit of normal for blood ammonia level and administering an increased dosage of the nitrogen

scavenging drug (If the ammonia control is inadequate, the dosage of the nitrogen scavenging drug can

be increased, Para. [0083]) if the fasting blood ammonia level is greater than half the upper limit of normal

for blood ammonia level (ammonia value after HPN—100 (26.1 umol/L) was within the normal range of 26

to 35 umol/L and above the upper limit of normal (ULN) after sodium PB (upper limit of normal is

approximately 26 to 35 umol/L; half the upper limit of normal is about 13 to 17.5 umol/L which is greater

than 26.1 umol/L), Para. [0201]).

Regarding claim 4, Scharschmidt discloses the method of claim 1. Scharschmidt discloses further

comprising: 0) administering an increased dosage of the nitrogen scavenging drug if the need exists

(treatment with an ammonia scavenging agent as described in this invention is determined clinically if the

subject is in need of such treatment. This clinical determination would be based upon a variety of factors

(e.g. signs and symptoms of hepatic encephalopathy in patients with cirrhosis, elevated blood ammonia

levels), Para. [0221]);

Regarding claim 5, Scharschmidt discloses the method of any of claims 1-3. Scharschmidt

discloses wherein the nitrogen retention disorder is selected from the group consisting of a urea cycle

disorders and hepatic encephalopathy (urea cycle disorder, Para. [0221], hepatic encephalopathy, Para.

[0041]).

Regarding claim 6, Scharschmidt discloses the method of any of claims 1—3. Scharschmidt

discloses wherein the nitrogen scavenging drug is a PAA prodrug (prodrugs of PAA, Para. [0217]).
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Regarding claim 7, Scharschmidt discloses the method of claim 6. Scharschmidt discloses

wherein the PAA prodrug is selected from the group consisting of glyceryl td—[4—phenylbutyratej (H PN—

100), phenylbutyric acid (PBA), sodium PBA (NaPEA), and a combination of two or more of HPN-100,

PBA, and NaPBA (HPN-100, Para. [0020]).

Regarding claim 9, Scharschmidt discloses the method of claim 3 or 4. Scharschmidt discloses

wherein administering an increased dosage of the nitrogen scavenging drug produces a normal average

daily ammonia level in the subject (administering the effective dosage of HPN—1OO (effective dose may

require increasing or decreasing the drug) to the patient preferably produces a normal plasma ammonia

level in the patient, Para. [0142]); nitrogen scavenging drug may need to be increased, Para. [0083]).

Regarding claim 10, Scharschmidt discloses the method of any of claims 1-3. Scharschmidt

discloses further comprising the step of determining an upper limit of normal for blood ammonia level for

the subject prior to step (b) (monitoring the effect of the initial dosage of HPN—1OO consists essentially of

determining the patients urinary phenylacetyl glutamine (PAGN) output and/or total urinary nitrogen.

Administering the effective dose of HPN—1OO to the patient produces a normal plasma ammonia level.

Plasma ammonia in the patient can be a level of about 35 or about 40 umol/L (determining the upper limit

of normal for the subject via urinary excretion of PAGN prior to step b), Para. [0142]); the normal upper

limit for venous (blood) ammonia varied among the study sites from 26 to 35 umol/L, Para. [0201]).

Regarding claim 11, Scharschmidt discloses the method of any of claims 1-3. Scharschmidt

discloses wherein the upper limit of normal blood ammonia level is 35 umol/L (upper limit of normal for

subjects are between 26 to 35 umol/L, Para. [0094]). regarding claim 12, Scharschmidt discloses the

method of claim 6. Scharschmidt discloses further comprising: 0) measuring urinary PAGN excretion

(measuring PAGN excretion, Para. [0096]); and e) determining an effective dosage of the PAA (effective

dose, Para. [0140]), prodrug based on a mean conversion of PAA prodrug to urinary PAGN of 60-75%

(determining an amount of the PAA prodrug needed to mobilize the target amount of urinary PAGN based

on about 60% to about 75% conversion of the PAA prodrug into urinary PAGN, Para. [0148]).

Regarding claim 12, Scharschmidt discloses the method of claim 6. Scharschmidt discloses

further comprising: c) measuring urinary PAGN excretion (measuring PAGN excretion, Para. [0096]); and
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e) determining an effective dosage of the PAA (effective dose, Para. [0140]), prodrug based on a mean

conversion of PAA prodrug to urinary PAGN of 60—75% (determining an amount of the PAA prodrug

needed to mobilize the target amount of urinary PAGN based on about 60% to about 75% conversion of

the PAA prodrug into urinary PAGN, Para. [0148]).

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—12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Scharschmidt (US

2010/0008859) in view of Ennis et al. (The New England Journal of Medicine, 2007, 356; pages 2282-92,

Both references are cited in the IDS dated 06/28/2012).

Scharschmidt discloses the method (method, Para. [0039]) for determining whether to increase a

dosage of a nitrogen scavenging drug in a subject (adjusting the schedule and dose of orally

administered nitrogen scavenging drugs, Para. [0020]) currently receiving the nitrogen scavenging drug

(method involves administering an initial dosage of the prodrug that is selected based on the patient's

current dosage (already receiving a drug), Para. [0044]) com prising: a) measuring a fasting blood

ammonia level (PK/PD modeling (a measurement) of ammonia in fasted and fed (subjects), Para. [0212])

for the subject (subjects, Para. [0213]); b) comparing the fasting blood ammonia level to the upper limit of

normal for blood ammonia level ((comparing fasting with) normal upper limit for venous (blood) ammonia,

Para. [0201], plasma upper limit of normal, Para. [0094]) to determine whether to increase the dosage of

a nitrogen scavenging drug (determining and adjusting the dose of an ammonia scavenging drug, Para.

[0041]), wherein the dosage needs to be increased if the fasting blood ammonia level is greater than half
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the upper limit of normal for blood ammonia level (If the ammonia control is inadequate, the dosage of the

nitrogen scavenging drug can be increased, Para. [0083]; ammonia value after HPN—1OO treatment (26.1

umol/L) was within the normal range and above the upper limit of normal (ULN) after sodium PB (upper

limit of normal is approximately 26 to 35 umol/L; half the upper limit of normal is about 13 to 17.5 umol/L

which is greater than 26.1 umol/L), Para. [0201]).

Regarding claim 2, Scharschmidt discloses the method (method, Para. [0039]) for determining

whether to administer a nitrogen scavenging drug by adjusting the schedule and dose of orally

administered nitrogen scavenging drugs, Para. [0020]) to a subject having a nitrogen retention disorder

(retention states including urea cycle disorders and liver disease, Para. [0064]) comprising: a) measuring

a fasting blood ammonia level for the subject (PK/PD modeling (a measurement) of ammonia in fasted

and fed (subjects), Para. [0212]) for the subject (subjects, Para. [0213]); and b) comparing the fasting

blood ammonia level to the upper limit of normal for blood ((comparing) normal upper limit for venous

(blood) ammonia, Para. [0201], plasma upper limit of normal, Para. [0094]) ammonia levels to determine

whether to administer a nitrogen scavenging drug to the subject (determining the dose of an ammonia

scavenging drug to be administered, Para. [ 0041]), wherein a nitrogen scavenging drug needs to be

administered to the subject if the fasting blood ammonia level is greater than half the upper limit of normal

for blood ammonia level (adjusting the initial dosage of the new drug based upon ammonia control, Para.

[0099]; (ammonia value after HPN-1OO treatment (26.1 umol/L) was within the normal range and above

the upper limit of normal (ULN) after sodium PB (upper limit of normal is approximately 26 to 35 umol/L;

half the upper limit of normal is about 13 to 17.5 umol/L which is greater than 26.1 umol/L), Para. [0201]).

Regarding claim 3, Scharschmidt discloses the method (method, Para. [0039]) of treating a

subject with a nitrogen retention disorder (dosing schedule and dose adjustments necessary for treatment

of nitrogen retention states including urea cycle disorders and liver disease complicated by hepatic

encephalopathy, Para. [0064]) who has previously been administered a nitrogen scavenging drug

(method involves administering an initial dosage of the prodrug that is selected based on the patient‘s

current dosage (already receiving a drug), Para. [0044]) comprising: a) measuring a fasting blood

ammonia level (PK/PD modeling (a measurement) of ammonia in fasted and fed (subjects), Para. [0212])
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for the subject (subjects, Para. [0213]); and b) comparing the fasting blood ammonia level to the upper

limit of normal for blood ammonia level and administering an increased dosage of the nitrogen

scavenging drug (If the ammonia control is inadequate, the dosage of the nitrogen scavenging drug can

be increased, Para. [0083]) if the fasting blood ammonia level is greater than half the upper limit of normal

for blood ammonia level (ammonia value after HPN—100 (26.1 umol/L) was within the normal range of 26

to 35 umol/L and above the upper limit of normal (ULN) after sodium PB (upper limit of normal is

approximately 26 to 35 umol/L; half the upper limit of normal is about 13 to 17.5 umol/L which is greater

than 26.1 umol/L), Para. [0201]).

Regarding claim 4, Scharschmidt discloses the method of claim 1. Scharschmidt discloses further

comprising: 0) administering an increased dosage of the nitrogen scavenging drug if the need exists

(treatment with an ammonia scavenging agent as described in this invention is determined clinically if the

subject is in need of such treatment. This clinical determination would be based upon a variety of factors

(e.g. signs and symptoms of hepatic encephalopathy in patients with cirrhosis, elevated blood ammonia

levels), Para. [0221]);

Regarding claim 5, Scharschmidt discloses the method of any of claims 1-3. Scharschmidt

discloses wherein the nitrogen retention disorder is selected from the group consisting of a urea cycle

disorders and hepatic encephalopathy (urea cycle disorder, Para. [0221], hepatic encephalopathy, Para.

[0041]).

Regarding claim 6, Scharschmidt discloses the method of any of claims 1—3. Scharschmidt

discloses wherein the nitrogen scavenging drug is a PAA prodrug (prodrugs of PAA, Para. [0217]).

Regarding claim 7, Scharschmidt discloses the method of claim 6. Scharschmidt discloses

wherein the PAA prodrug is selected from the group consisting of glyceryl td-[4—phenylbutyrate] (H PN-

100), phenylbutyric acid (PBA), sodium PBA (NaPEA), and a combination of two or more of HPN-100,

PBA, and NaPBA (HPN—100, Para. [0020]).

Regarding claim 9, Scharschmidt discloses the method of claim 3 or 4. Scharschmidt discloses

wherein administering an increased dosage of the nitrogen scavenging drug produces a normal average

daily ammonia level in the subject (administering the effective dosage of HPN-100 (effective dose may
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require increasing or decreasing the drug) to the patient preferably produces a normal plasma ammonia

level in the patient, Para. [0142]); nitrogen scavenging drug may need to be increased, Para. [0083]).

Regarding claim 10, Scharschmidt discloses the method of any of claims 1-3. Scharschmidt

discloses further comprising the step of determining an upper limit of normal for blood ammonia level for

the subject prior to step (b) (monitoring the effect of the initial dosage of HPN—100 consists essentially of

determining the patients urinary phenylacetyl glutamine (PAGN) output and/or total urinary nitrogen.

Administering the effective dose of HPN—100 to the patient produces a normal plasma ammonia level.

Plasma ammonia in the patient can be a level of about 35 or about 40 umol/L (determining the upper limit

of normal for the subject via urinary excretion of PAGN prior to step b), Para. [0142]); the normal upper

limit for venous (blood) ammonia varied among the study sites from 26 to 35 umol/L, Para. [0201]).

Regarding claim 11, Scharschmidt discloses the method of any of claims 1-3. Scharschmidt

discloses wherein the upper limit of normal blood ammonia level is 35 umol/L (upper limit of normal for

subjects are between 26 to 35 umol/L, Para. [0094]). regarding claim 12, Scharschmidt discloses the

method of claim 6. Scharschmidt discloses further comprising: 0) measuring urinary PAGN excretion

(measuring PAGN excretion, Para. [0096]); and e) determining an effective dosage of the PAA (effective

dose, Para. [0140]), prodrug based on a mean conversion of PAA prodrug to urinary PAGN of 60-75%

(determining an amount of the PAA prodrug needed to mobilize the target amount of urinary PAGN based

on about 60% to about 75% conversion of the PAA prodrug into urinary PAGN, Para. [0148]).

Regarding claim 12, Scharschmidt discloses the method of claim 6. Scharschmidt discloses

further comprising: c) measuring urinary PAGN excretion (measuring PAGN excretion, Para. [0096]); and

e) determining an effective dosage of the PAA (effective dose, Para. [0140]), prodrug based on a mean

conversion of PAA prodrug to urinary PAGN of 60-75% (determining an amount of the PAA prodrug

needed to mobilize the target amount of urinary PAGN based on about 60% to about 75% conversion of

the PAA prodrug into urinary PAGN, Para. [0148]).

Scharschmidt fails to explicitly disclose wherein the nitrogen scavenging drug is sodium

benzoate.
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However, Ennis is In the field of treating urea cycle disorders with phenylacetate and benzoate

and teaches the use of sodium benzoate to treat patients with ammonia disorders (sodium benzoate

therapy in patients, Pg. 1, Lns.1-16). It would have been obvious to one of ordinary skill in the art at the

time of the invention to use the therapeutic drug sodium benzoate as taught by Ennis with the method of

Scharschmidt. The motivation would have been to lower plasma ammonium levels and improve the

survival of patients with lethal urea-cycle enzyme defects (Ennis, lower plasma ammonium levels and

improve survival in small cohorts of patients with historically lethal urea—cycle enzyme defects, Pg. 1,

Lines. 1-16).

Conclusion

Claims 1-12 are rejected.

Any inquiry concerning this communication or earlier communications from the examiner should

be directed to SAVITHA RAO whose telephone number is (571)270—5315. The examiner can normally be

reached on 7.00 AM to 4.00 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,

Jeffrey Lundgren can be reached on (571)272-5541. The fax phone number for the organization where

this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application

Information Retrieval (PAIR) system. Status information for published applications may be obtained from

either Private PAIR or Public PAIR. Status information for unpublished applications is available through

Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)

at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative

or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

/SAVITHA RAO/

Primary Examiner, Art Unit 1629
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Attorney Dkt. No. 795328003 .USO2

REMARKS

Initial comments

Claims 1-12 are pending in the present application and stand rejected.

Applicant has amended independent claims l-3. Claims 1 and 2 have been amended

to recite a method of adjusting and a method of administering, respectively, rather than

simply a method of determining whether to adjust or administer. Accordingly, both claims

now include an active step of administering a nitrogen scavenging drug or an adjusted dosage

of a nitrogen scavenging drug. Claim 3 has been amended to clarify the meaning of the

dosages recited therein. Amended claims 1-3 all retain the fundamental steps of measuring a

fasting blood ammonia level and comparing this level to the upper limit of normal, wherein a

fasting blood ammonia level greater than half the upper limit of normal triggers

administration of a nitrogen scavenging drug or administration of an increased dosage of a

nitrogen scavenging drug.

Claim 4 has been canceled as redundant in light of the amendments to claim 1, while

claim 12 has been amended to correct a typographical error.

Anticipation

Rez’ectz’on

The Office Action rejects claims l-7 and 9— 1 2 as anticipated by US Patent

Publication No. 2010/0008859 ("Scharschmid "). With regard to independent claim 1, the

Office Action states:

Scharschmidt discloses the method. . .for determining whether to increase

the dosage ofa nitrogen scavenging drug in a subject (adjusting the

schedule of and dose of orally administered nitrogen scavenging drugs,

Para. [0020]) currently receiving the nitrogen scavenging drug (method

involves administering an initial dosage of the prodrug that is selected

based on the patient's current dosage (already receiving a drug), Para.

[0044]) comprising: a) measuring a fasting blood ammonia level (PK/PD

modeling (a measurement) of ammonia in fasted and fed (subjects), Para.

[0212]) for the subject. . .b) comparing the fasting blood ammonia level to

the upper limit of normal for blood ammonia level ((comparing fasting

with) normal upper limit for venous (blood) ammonia, Para. [0201],

plasma upper limit of normal, Para. [0094]) to determine whether to

increase the dosage of a nitrogen scavenging drug. . .wherein the dosage

needs to be increased if the fasting blood ammonia level is greater than
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half the upper limit of normal for blood ammonia level (if the ammonia

control is inadequate, the dosage ofthe nitrogen scavenging drug can be

increased, Para. [0083]; ammonia value after HPN-100 treatment (26.1

umol/L) was within the normal range and above the upper limit of normal

(ULN) after sodium PB (upper limit of normal is approximately 26 to 35

umol/L; half the upper limit of normal is about 13 to 17.5 umol/L which

is greater than 26.1 umol/L, Para. [0201]).

With regard to independent claim 2, the Office Action states:

Scharschmidt discloses the method. . .for determining whether to

administer a nitrogen scavenging drug (adjusting the schedule and dose of

orally administered nitrogen scavenging drugs, Para. [0020]) to a subject

having a nitrogen retention disorder (retention states including urea cycle

disorders and liver disease, Para. [0064]) comprising: a) measuring a

fasting blood ammonia level for the subject (PK/PD modeling (a

measurement) of ammonia in fasted and fed (subjects), Para. [0212]) for

the subject. ..and b) comparing the fasting blood ammonia level to the

upper limit of normal for blood ((comparing) normal upper limit to

venous (blood) ammonia, Para. [0201], plasma upper limit of normal,

Para. [0094]) to determine whether to administer a nitrogen scavenging

drug. . .wherein a nitrogen scavenging drug needs to be administered if the

fasting blood ammonia level is greater than halfthe upper limit of normal

for blood ammonia level (adjusting the initial dosage of the new drug

based upon ammonia control, Para. [0099]; (ammonia value after HPN-

100 treatment (26.1 umol/L) was within the normal range and above the

upper limit of normal (ULN) after sodium PB (upper limit of normal is

approximately 26 to 35 umol/L; half the upper limit of normal is about 13

to 17.5 umol/L which is greater than 26.1 umol/L), Para. [0201]).

With regard to independent claim 3, the Office Action states:

Scharschmidt discloses the method. . .of treating a subject with a nitrogen

retention disorder (dosing schedule and dose adjustments...) who has

previously been administered a nitrogen scavenging drug (method

involves administering an initial dosage of the prodrug that is selected

based on the patient's current dosage (already receiving a drug), Para.

[0044]) comprising: a) measuring a fasting blood ammonia level (PK/PD

modeling (a measurement) of ammonia in fasted and fed (subjects), Para.

[0212]) for the subject (subjects, Para. [0213)); and b) comparing the

fasting blood ammonia level to the upper limit of normal for blood

ammonia level and administering an increased dosage of the nitrogen

scavenging drug (if the ammonia control is inadequate, the dosage of the

nitrogen scavenging drug can be increased, Para. [0083]) if the fasting

blood ammonia level is greater than half the upper limit of normal for

blood ammonia level (ammonia value after HPN-100 (26.1 umol/L) was
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within the normal range of 26 to 35 umol/L and above the upper limit of

normal (ULN) after sodium PB (upper limit of normal is approximately

26 to 35 umol/L; half the upper limit of normal is about 13 to 17.5 umol/L

which is greater than 26.1 umol/L), Para. [0201]).

The Office Action goes on to address each of dependent claims 4-7 and 9-12 in detail

by citing portions of Scharschmidt that allegedly disclose the various limitations of each

claim.

Resgonse

As acknowledged in the background section of the present application, it is well

known in the art that nitrogen retention disorders are associated with elevated blood

ammonia levels, and that these disorders can be treated by administering nitrogen scavenging

drugs. The Office Action is correct that Scharschmidt discloses methods of determining

whether to increase the dosage of a nitrogen scavenging drug, methods of determining

whether to administer a nitrogen scavenging drug, and methods of treating nitrogen retention

disorders by administering a nitrogen scavenging drug in a particular manner. These

methods are based on the finding in Scharschmidt that blood PBA, FAA, and PAGN levels

are unreliable indicators of PAA prodrug dosage efficacy, and that urinary PAGN is a more

reliable biomarker for PAA prodrug dosage evaluation. Scharschmidt provides experimental

results showing that the percent conversion of HPN—lOO to urinary PAGN varies

significantly from patient to patient, with an average percent conversion of approximately

60-75% (Examples 2 and 3), and that administration of HPN-lOO results in more effective

control of ammonia levels than sodium PBA. Scharschmidt’s claimed methods are based on

these findings regarding the relationship between urinary PAGN levels and drug efficacy.

Scharschmidt only briefly mentions the upper limit of normal for ammonia.

Specifically, Scharschmidt states at paragraph 0094 that “In certain clinical tests described

herein the upper limit of normal for the subjects was between 26 and 35 umol/L.” This

represents a fairly standard range for the upper limit of normal in a nitrogen retention

disorder population, which varies somewhat from laboratory to laboratory. At paragraph

0201 (Example 3), Scharschmidt states that the “normal upper limit for venous ammonia

varied among the study sites from 26 to 35 umol/L,” and that “patients with higher ammonia
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levels on sodium PBA exhibited greater decreases in ammonia values following

administration of HPN—IOO.” Paragraph 020] goes on to state that “the mean ammonia value

after HPN-lOO. ..was within the normal range while it was above the upper limit of normal

(ULN) after sodium PBA.” This paragraph simply reiterates the upper limit of normal

observed in the clinical population being examined in Scharschmidt, and notes that l-lPN —100

lowered mean ammonia level to below the upper limit of normal while sodium PBA did not

(i.e., HPN-100 was more effective than sodium PBA). This is reiterated in paragraph 0209,

in which Scharschmidt states that “ammonia levels were better controlled in this test by

HPN-IOO than with sodium PBA, e. g., the average ammonia levels are lower, and tend to be

below the upper limit for normal.”

The present claims are based on a detailed investigation of the relationship between

fasting blood ammonia levels and daily ammonia exposure. As noted in the present

application, a single random ammonia value is an unreliable indicator of a subj ect’s actual

daily ammonia exposure, and hence an unreliable indicator of nitrogen scavenging drug

dosing efficacy. The present application provides experimental results showing that a fasting

ammonia level greater than half the upper limit of normal indicates unsatisfactory nitrogen

control. This is a novel and unexpected finding, because it suggests that a subject with a

fasting nitrogen level below the upper limit of normal may nonetheless require an increased

dosage of nitrogen scavenging drug to achieve satisfactory daily ammonia levels.

Accordingly, each of the independent claims includes steps of measuring fasting blood

ammonia level and comparing it to the upper limit of normal for blood ammonia level to

determine whether it is greater than halfthe upper limit of normal. If the fasting blood

ammonia level is greater than half the upper limit of normal, the claims call for increasing the

dosage of a nitrogen scavenging drug (claims 1 and 3) 0r administering a nitrogen

scavenging drug (claim 2).

Although Scharschmidt mentions the upper limit of normal for ammonia, it does not

teach or suggest the use of fasting ammonia levels in evaluating nitrogen scavenging drug

dosage, and it certainly does not teach or suggest that a fasting ammonia level greater than

half the upper limit of normal indicates a need for increased drug dosage. ln noting that
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HPN- 1 00 was more effective than sodium PBA at controlling ammonia levels, Scharschmidt

states that HPN-IOO resulted in ammonia levels below the upper limit of normal. Based on

the findings in the present application, such a result would be insufficient on its own to

establish optimal dosage levels. Specifically, Scharschmidt discloses that HPN—lOO

treatment resulted in a blood ammonia level of 26.1 umol/L versus an upper limit of normal

of about 26 to 35 umol/L. As noted in the Office Action, halfof the upper limit of normal

disclosed in Scharschmidt is about 13 to 17.5 umol/L. Since the measured blood ammonia

level was greater than half the upper limit of normal (Applicant notes that the Office Action

is incorrect in repeatedly stating that “half the upper limit of normal is about 13 to 17.5

umol/L which is greater than 26.1 umol/L”), the results proffered by Scharschmidt to

indicate efficacy of HPN—lOO actually suggest a need for an increased dosage of the drug to

achieve optimal ammonia control.

Given the lack of disclosure in Scharschmidt regarding the relationship between the

upper limit of normal and nitrogen scavenging drug dosage efficacy, Scharschmidt fails to

teach each and every element of the present claims.

Obviousness

Rez’ectz’on

The Office Action rejects claims 1-12 as obvious Scharschmidt in View of Enns N

Engl J Med 35622282 (2007) ("Enns"). The Office Action acknowledges that Scharschmidt

"fails to explicitly disclose wherein the nitrogen scavenging drug is sodium benzoate," but

asserts that Enns "is in the field of treating urea cycle disorders with phenylacetate and

benzoate and teaches the use of sodium benzoate to treat patients with ammonia disorders."

As such, the Office Action asserts that it would have been obvious to use sodium benzoate as

taught by Enns with the method of Scharschmidt, with the motivation being the lowering of

plasma ammonium levels and improved survival for patients with urea cycle enzyme defects.

Response

As discussed in the background of the present application, sodium benzoate is a well-

known nitrogen scavenging agent, and Applicant acknowledges that Enns teaches the use of

sodium benzoate to treat various nitrogen retention disorders. However, Enns does not

contain disclosure sufficient to overcome the various deficiencies of Scharschmidt discussed
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above. Specifically, Enns does not teach or suggest the relationship between fasting

ammonia levels and the upper limit of normal for blood ammonia, or the use of this

relationship in optimizing nitrogen scavenging drug dosage.
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CONCLUSION

In View of the foregoing, it is submitted that the present claims are in condition for

allowance. Accordingly, Applicant respectfully requests that a Notice of Allowance be

issued. If Applicant can do anything more to expedite this application, Applicant requests

that the Examiner contact the undersigned at (650) 838-4355.

Respectfully submitted,

Perkins Coie LLP

Date: December 7 2012 /Patrick D. Morris/

Patrick D. Morris, PhD.

Registration No. 53,351

 

Correspondence Address:
Customer No. 34055

Patent - LA

Perkins Coie LLP

PO. Box 1208

Seattle, WA 98111-1208

Telephone: (310) 788-9900

Facsimile: (206) 332-7198
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AMENDMENTS TO THE CLAIMS

The following complete listing of claims replaces all previous claims in the

application. Applicant has amended claims 1-3 and 12, and canceled claim 4.

1. (currently amended) A method for adjusting the determini-ngafihetsher—te

dosage of a nitrogen scavenging drug in a subject who has previously been

administered an initial dosage ofeurrent—l—y—reeeivi—n—g the nitrogen scavenging drug,

comprising:

a) measuring a fasting blood ammonia level for the subject; and

b) comparing the fasting blood ammonia level to the upper limit of normal for blood
 
  ammonia level =

w

c) administering an adjusted dosage of the nitrogen scavenging drug: wherein the

adjusted dosage is greater than the initial wherein—the dosage if the

fasting blood ammonia level is greater than halfthe upper limit of normal for blood ammonia

level.

2. (currently amended) A method of administering Meterm-in-in-g—whet—heete

a nitrogen scavenging drug to a subject having a nitrogen retention disorder

comprising:

a) measuring a fasting blood ammonia level for the subject; and

b) comparing the fasting blood ammonia level to the upper limit of normal for blood

ammonia level; and

g) to—determ—i—ne—whet—her—to administeri_ng th_e [[a]] nitrogen scavenging drug to the

 

subject n“ “-‘ 9“‘ --““‘=".““= =:‘-=“‘ “= = “ -=‘ 

fasting blood ammonia level is greater than half the upper limit of normal for blood ammonia

level.

3. (currently amended) A method of treating a subject with a nitrogen retention

disorder who has previously been administered an initial dosage of a nitrogen scavenging

drug comprising:

a) measuring a fasting blood ammonia level for the subject; and
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b) comparing the fasting blood ammonia level to the upper limit of normal for blood

ammonia level; and

c) administering an adjusted increased dosage of the nitrogen scavenging drug that is
 

greater than the initial dosage if the fasting blood ammonia level is greater than half the

upper limit of normal for blood ammonia level.

4. (canceled)

5. (original) The method of any of claims 1-3, wherein the nitrogen

retention disorder is selected from the group consisting of a urea cycle disorder and hepatic

encephalopathy.

6. (original) The method of any of claims 1—3, wherein the nitrogen

scavenging drug is a PAA prodrug.

7. (original) The method of claim 6, wherein the PAA prodrug is selected

from the group consisting of glyceryl tri—[4-phenylbutyrate] (HPN—lOO), phenylbutyric acid

(PBA), sodium PBA (NaPBA), and a combination of two or more ofHPN—IOO, PBA, and

NaPBA.

8. (original) The method of any of claims 1-3, wherein the nitrogen

scavenging drug is sodium benzoate.

9. (original) The method of claim 3 or 4, wherein administering an

increased dosage of the nitrogen scavenging drug produces a normal average daily ammonia

level in the subject.

10. (original) The method of any of claims 1—3, further comprising the step of

determining an upper limit of normal for blood ammonia level for the subject prior to step

(b).

11. (original) The method of any of claims 1-3, wherein the upper limit of

normal blood ammonia level is 35 timol/L.

12. (currently amended) The method of claim 6, further comprising:

c_l [[c]]) measuring urinary PAGN excretion; and

e) determining an effective dosage of the PAA prodrug based on a mean conversion

of PAA prodrug to urinary PAGN of 60—75%.
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Connecting via Winsock to STN at stnc.cas.org on port 23

Welcome to STN International!

LOGINIDzSSPTASMR1614

PASSWORD:
ERMINALT  (

 1
 .Nl  ER 1,
 

**********

EMS

.EEMS

.EEMS

SEEMS

EMS

/ EMS
SEEMS/

SEEMS

/‘ EMS
SEEMS/

/ .EEMS
SEEMS/

/ EWS

EWS
EMS
SEEMS
EMS
SEEMS
'EEMS
SEEMS
'EEMS
EMS
'EEMS

//////////
/ SEEMS

SEEMS/‘

SEEMS

/ EMS
.EEMS
EWS//

   
EWS

LL)

 
24
25

26

27
28
29

30

 
  
 

2, 3, OR 7

Welcome

 

  
   

 
 

 
 
      

       

 Enter x:X

):2

to STN International * * *

 

 

   
   

 

   
      
 

 

‘k ‘k ‘k ‘k ‘k ‘k ‘k

 

 

 

 

 

FEB 1 Instructor—led and on—demand STN training options available
from CAS

SEP 01 Older Versions of STN Express to be Discontinued
Beginning in March 2012

FEB l INPADOC Databases Enhanced with Japanese Patent
Classifications, Current U.S. Classification and Japanese
Legal Status.

FEB 3 Access More Than 32,000 Harmonized Tariff Codes Now in
CiEMEIST on STN

FEB 13 PCTFJ.. Documents wich Non—Latin Filing Language Enhanced
wi:h English Machine Translations

FEB 28 REAC{ .ist of Registered Substances Now in CHEMLIST on STN
RAR 12 R ECS Database on ST] Enhanced with Aquatic and In Vitro

Exposure Toxicity Daca
RAR 19 Tie 1 OBILITY and 2MOBILITY databases were reloaded on

1arc1 18, 2012
RAR 19 5"] Adds Chinese Paten: Full Text Database — CNFULL
RAR 19 Ge: :1e Content You Jeed Sooner with ePub Ahead of Print

Records Available in MEDLINR on SIN!

RAR 3O JAPRA.«R_ Updated wi:h More Natural Products Information
APR 9 CAS Expands Global Patent Coverage — The Eurasian Patent

Organiza:ion Becomes 63rd Authority on CA/CAplus
APR 16 DWPI Database (WPIJDEX, WPIDS, WPIX) Enhanced with

Jumerica; Property Search Feature
APR 23 RSS Delivery for STN Alerts (SDIs) is Now Available on STN
RAY 9 INIS, BASS and GME.I]97 Databases Removed from STN
RAY 21 Reload of FSTA Da:abase

SAY 21 Search DOIs in CA/CAplus on ST]
RAY 23 Get :he Eatest Version of STN Express, Version 8.5.1!
SAY 30 INPADOC Databasesindate on Japanese Legal Status Information

RAY 30 INPADOC Databases—Enhanced Coverage of US Citation Data
J ] 01 INPADOCDB: Degal S:atus in Original Language Available
Jo] 11 {eep Curren; with Weekly SDI Packages Now Available on STN
J D 05 lore Frequent Upda:es to the Emtree Thesaurus in Embase on STN

Provide Earlier Access to tie Eatest Drug and Medical
Terminology

JcE 18 INPADOCDB: Enhanced Display Oo:ions
JcE 19 Jpcoming Reload of AfiROSPACfl} nffect on SDIs, Manual

Profiles and Saved Answers

J-. 30 .auncq of new PQSciTech Da:abase, Created from 25 Individual
CSA Databases Allows More Efficient Searching on STN

J-E 30 Reload of ENCOMPPAT/Z Databases

JVE 30 lore Experimental Property Data in CA8 REGISTRY
A-G 1 Reload of ReaxysFile on ST] — Significan:ly More Content Added

and Uodates are Resumed

A-G 1 Redesigned CAS Website to be Launched on August 5, 2012
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\EWS 31 AJG 6 INPADOC: German Pa:ent Coverage Resumed
\EWS 32 SEP 10 Get lore Curren: Reaction Information with Daily Updates to

CASREACT
\EWS 33 SEP 10 9redict wqen CAS REGISTRY Hits 70 Million
\EWS 34 SEP 20 Reload of MEIADEX — Effect on SDIs and Saved Answers

\EWS 35 SEP 24 Expanded Emoase Da:aoase Coverage on STN Includes More 
Biomedical and Piarmacological Content from Conferences

E15 36 OCT 19 TARPAT Backfile Expansion Upda:e
EWS 37 OCT 23 Embase‘s Em:ree Thesaurus Upda;ed
E15 38 OCT 29 Jew Japanese FulleText Pa:ent Database Now Available on STN
EWS 39 10V 13 Jpcoming Reload of AGRICO.A — Effect on SDIs, Manual Profiles

and Saved Answers

  
  ////   

 
 

 
\EWS EXPRESS 23 MAY 2012 CJRRENT WINDOWS VERSIOJ IS V8.5.1,

AND CURRENT DISCOV4R EILi IS DATED 20 JULY 2012.
 
    
   

\EVS {OURS STN Operating Hours Plus Helo Des< Availability
\EWS .OGI Welcome Banner and News Items

\EVS TRAIJING Find instructor—led and self—directed training opportunities

 

     
 
 
 
En:er JEWS followed by the item number or name to see news on that
specific topic.

 
All use of STN is subject to the provisions of the STN customer
agreement. This agreement limits use to scientific research. Use
for software development or design, implementation of commercial
gateways, or use of CAS and STN data in the building of commercial
products is proqibited and may result in loss of user privileges
and other penal:ies.

**************STNColumbus*vkvkvkvkvkvkvkvkvkvkvkvkvkvk
   

   
  

    
 

  
  
 

 
       
 

    
  

           
  

tILE 'HOME' ENTERED A1 07:15:37 ON 16 NOV 2012

=> file caplus
COST IN U.S. DOELARS SINC< bIL« IOIAL

ENTRY SESSION
tU.. «SIIMA143 COSI 1.68 1.68

FI.E 'CA?.US' ENIERED A1 07:19:34 ON 16 NOV 2012
USE IS SJBJECI IO 11* 1*RMS Ob YOUR SIN CJSIOMER AGR**1+N1.
PLEASE S** "1E.P JSAGEIERMS" bOR DEIAILS.

COPYRIGHT (C) 2012 AIERICAN CHEMICAL SOCIETY (ACS)   
   

Copyright of tie articles to wqich records in this database refer is
held by the publishers listed in the PUBLISHER (PB) field (available
for records published or updated in Chemical Abstracts after December
26, 1996), unless otherwise indicated in tie original publications.
The CA Lexicon is the copyrighted intellec:ual property of the
American Chemical Society and is provided :0 assist you in searching
da:abases on STN. Any dissemination, distribution, copying, or storing
of :his informa:ion, without the prior wri:ten consent of CAS, is
s:ric:ly prohibi:ed.

 

 
I-E COVERS 1907 — 16 Nov 2012 VOE 157 ISS 22

I.< .ASl UPDAIED: 15 Nov 2012 (20121115/ED)

S

           
.VISED CLASS FI'.DS (/NCL) LASI RELOADED: September 2012
PTO MAJUAL OF CEASSIFICATIONS THESAURJS ISSUE DAI‘: September 2012

         
 

CAplus now includes complete International Patent Classification (IPC)
reclassification data for the four:h quarter of 2012.
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CAS Information Use Policies apply and are available at:

http://www.cas.org/legal/infopolicy

This file contains CAS Registry Numbers for easy and accurate
substance identification.

=>

L1
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"nitrogen scavenging"
951198 "NITROGEN"

4883 "NITROGENS"
954619 "NITROGEN"

("NITROGEN" OR "NITROGENS")
44689 "SCAVENGING"

20 "SCAVENGINGS"
44704 "SCAVENGING"

(" SCAVENGING" OR " SCAVENGINGS ")
32 "NIlROGfiN SCAVENGING"   

   ("NITROGEJ"(W)"SCAVENGING")

s 11 and PAA
10799 PAA

573 PAAS
11191 PAA

(PAA OR PAAS)
1 L1 AND PAA

d 12 ibib ab

     

 
 

 
 

  
 

 
 
  
   

  
 

 

E2 ANSWER 1 OF 1 CAPLUS COPYRIGHT 2012 ACS on STN
ACCESSION NUMBER: 2010:708850 CAPLUS
DOCJ4EN1 NUMBER: 1b42477123

III E: Phase 2 comparison of a novel ammonia scavenging agent
with sodium phenylbutyrate in patients with urea cycle
disorders: Safety, pharmacokinetics and ammonia
control

AUTiOR(S): Eee, Brendan; Rhead, William; Diaz, George A.;
Scharschmidt, Bruce F.; Mian, Asad; Shchelochkov,
Oleg; Marier, J. F.; Beliveau, Martin; Mauney, Joseph;
Dickinson, Klara; Martinez, Antonia; Gargosky,
Sharron; Mokhtarani, Masoud; Berry, Susan A.

CORPORAIE SOURC+ Baylor College of Medicine, Houston, TX, R814, USA
SOURCE: olecular Genetics and Metabolism (2010), 100(3),

2217228

CODEN: MGM4tb; ISSN: 1096—7192
PUBLISHER: Elsevier B.V.
DOCUM<N1 lYPiz Journal

LANGUAGE: English
AB Glycerol phenylbutyrate (glyceryl tri (4—phenylbutyrate)) (GPB) is being

studied as an alternative to sodium phenylbutyrate (NaPBA) for the
:reatment of urea cycle disorders (UCDs). This phase 2 study explored the
1ypothesis that GPB offers similar safety and ammonia control as NaPBA,

 
which is currently approved as adjunctive therapy in the chronic
management of UCDs, and examined correlates of 24—h blood ammonia. Methods:
An op n lab 1, fix d s qu nc switch—over study was conducted in adult UCD
patients taking maintenance NaPBA. Blood ammonia and blood and urine
metabolites were compared after 7 days (steady state) of TID dosing on
either drug, both dosed to deliver the same amount of phenylbutyric acid
(PBA). Results: Ten subjects completed the study. Adverse events were
comparable for the two drugs; 2 subj cts xp ri nc d hyp rammon mic v nts
on NaPBA while none occurred on GPB. Ammonia values on GPB were

.apprx.30% lower than on NaPBA (time—normalized AUC — 26.2 vs. 38.4
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umol/L; Cmax = 56.3 vs. 79.1 umol/L; not statistically significant),
and GPB achieved non—inferiority to NaPBA with respect to ammonia
(time—normalized AUC) by post hoc anal. Systemic exposure (AUCO—24) to
PEA on GPB was 27% lower than on NaPBA (540 vs. 739 pg h/mL), whereas
exposure to phenylacetic acid (PAA) (575 vs. 596 ug h/mL) and
phenylacetylglutamine (PAGN) (1098 vs. 1133 pg h/mL) were similar.
Urinary PAGN excretion accounted for .apprx.54% of PBA administered for
botq NaPBA and GPB; other metabolites accounted for <1%. Intact GPB was
generally undetectable in blood and urine. Blood ammonia correlated
strongly and inversely with urinary PAGN (r = 70.82; p < 0.0001) but
weacly or not at all with blood metabolite levels. Conclusions: Safety
and ammonia control with GPB aopear at least equal to NaPBA. Urinary
PAGJ, which is stoichiometrically related :0 nitrogen scavenging, may
be a useful biomarker for bo: dose selection and adjustment for optimal
con:rol of venous ammonia.   

   
 

   
            
          

  

  
   

    
 

OS.CITING REF COUNT: 8 {flRfl ARE 8 CAPLJS RflCORDS lHAl CIlE liIS RECORD

(8 CITINGS)
REFERENCE COUNI: 13 {flRfl ARE 13 CIlflD REFERENCES AVAILAB.E FOR THIS

RECORD. ALL CITATIONS AVAI-ABL* IN lHi R* bORMAl

=> FIE STNGUIDE
COST IN U.S. DOLEARS SINCE hIEE lOlAL

ENTRY SESSION
EUEE ES IMAIED COS 11.77 13.45

EIEE 'S NGUIDd' EN, QED Al 07:20:35 ON 16 JOV 2012

        A
 USE IS SUBJECI lO Iii 1<RMS Ob YOUR CUSIO 4R AGR <M<Nl

CO9YRIGHT (C) 2312 AIERICAN CHEMICAL SOCIETY (ACS)

   
  

        FI.E CONTAINS CJRRENT INFORMATION.

LAS RqLOAD<D: Nov 9, 2012 (23121109/UP).

 
    

 
 

:> d his
 

(bl-4 'HOMi' *NlikiD A1 07:15:37 ON 16 NOV 2012)   
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agent with sodium phenylbutyrate in patients with urea
cycle disorders: Safety, pharmacokinetics and ammonia
control

AUTHOR(S): see, Brendan; Rhead, William; Diaz, George A.;
Scharschmidt, Bruce F.; Mian, Asad; Shchelochkov,
Oleg; Marier, J. F.; Beliveau, Martin; Mauney, Joseph;
Dickinson, Klara; Martinez, Antonia; Gargosky,
Sharron; Mokhtarani, Masoud; Berry, Susan A. 

  

 
 
     

  
 CORPORA1: SOURC* Baylor College of Medicine, Houston, TX, R814, USA

SOURCE: Olecular Genetics and Metabolism (2010), 100(3),
221—228

CODnN: MGMflEh; ISSN: 1096—7192
PUBLISHER: Elsevier B.V.
DOCUMflNi lYPn: Journal

LANGUAGE ‘ English 
AB Glycerol phenylbutyrate (glyceryl tri (4—phenylbutyrate)) (GPB) is being

studied as an alternative to sodium phenylbutyrate (NaPBA) for the
:reatment of urea cycle disorders (UCDs). This phase 2 study explored the
Hypothesis that GPB offers similar safety and ammonia control as NaPBA,
which is currently approved as adjunctive therapy in the chronic
management of UCDs, and examined correlates of 24—h blood ammonia. Methods:
An op n lab 1, fix d s gu nc switch—over study was conducted in adult UCD
patients taking maintenance NaPBA. Blood ammonia and blood and urine
metabolites were compared after 7 days (steady state) of TID dosing on
either drug, both dosed to deliver the same amount of phenylbutyric acid
(PBA). Results: Ten subjects completed the study. Adverse events were
comparable for the two drugs; 2 subj cts xp ri nc d hyp rammon mic v nts
on NaPBA while none occurred on GPB. Ammonia values on GPB were

.apprx.30% lower than on NaPBA (timeenormalized AUC = 26.2 vs. 38.4
umol/L; Cmax = 56.3 vs. 79.1 umol/L; not statistically significant),
and GPB achieved non—inferiority to NaPBA with respect to ammonia
(time—normalized AUC) by post hoc anal. Systemic exposure (AUCO—24) to
PBA on GPB was 27% lower than on NaPBA (540 vs. 739 ug h/mL), whereas
exposure to phenylacetic acid (PAA) (575 vs. 596 ug h/mL) and
phenylacetylglutamine (PAGN) (1098 vs. 1133 pg h/mL) were similar.
Urinary PAGN excretion accounted for .apprx.54% of PBA administered for
botq NaPBA and GPB; other metabolites accounted for <1%. Intact GPB was
generally undetectable in blood and urine. Blood ammonia correlated
strongly and inversely with urinary PAGN (r = —0.82; p < 0.0001) but
wea<ly or not at all with blood metabolite levels. Conclusions: Safety
and ammonia control with GPB appear at least equal to NaPBA. Urinary
PAGJ, which is stoichiometrically related :0 nitrogen scavenging, may
be a useful biomarker for bO:h dose selection and adjustment for optimal
con:rol of venous ammonia.
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2012:1197939 CAPLUS
157:426609

Determination of phenylbutyric acid and its metabolite
phenylacetic acid in different tissues of mouse by
liquid chromatography with tandem mass spectrometry
and its application in drug tissue distribution
Marahatta, Anu; Bhandary, Bidur; Lee, MiiRin; Kim,
Do—Sung; Lee, Yong Chul; Kim, So—Ri; Kim, Hyung—Ryong;
Chae, HaniJung
Department of Pharmacology, School of Medicine,
Chonbuk National University, Jeonju, 5607182, 8. Korea
Journal of Chromatography, B: Analytical Technologies
in :he Biomedical and Life Sciences (2012), 903,
118—125

CODEN: JCBAAI;
Elsevier B.V.

Journal; (online computer file)
. English

andoplasmic reticulum (ER) stress is associated with various
?henylbutyric acid (?BA) is a well—known chemical chaperone that regulates
stress. The main objec:ive of this study was to develop a simple, rapid,
and sensitive method for the simultaneous determination of phenylbutyric acid
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:1A

1I 
human diseases.

ER    
(PAA). A LC—MS/MS anal. using neg.

electrospray ionization was used. Samples were analyzed by multiple
reaction monitoring (MRM) in 15 min of total run time, using dll—PBA and
d7—PAA as internal stds. The limit of quantification was 1 ug/g for
tissue and 0.8 ug/mL for plasma. Recoveries for plasma and tissues
were higher than 81% for both PBA and FAA. The inter—day and intra—day
accuracy and precision were within i15%. We then further successfully
validated this method by applying it to determine the tissue distribution of
PBA and its metabolite PAA after i.p. injection of PBA at a dose of 500
mg/kg in mice. The maximum concns. of PBA and FAA in plasma and tissues
were seen at 15 min and 45 min, resp. The PBA plasma concentration was 157fold
higher than the concentration in the kidney, whereas the PAA plasma
:ration was

6—fold higher than the concentration in th liv r. Th ar a und r th
ecreased in the order of plasma > {idney liver heart > muscle
or PBA and plasma > liver > kidney > heart > muscle > lung for ?AA.
1e tissue to plasma ratio ranged from 0.007 to 0.063 for PBA and 0.016 to
.109 for PAA. In summary, :h LC 351 MS m thod d v lop d in tqis study

simple, sensitive and reliable.

its metabolite, phenylacetic acid
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SOURCE:

PUB-ISHER:
DOCJMENl lYP*
LANGUAGE:
AB A review.
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romolecular prodrugs based on synthetic

   

polyaminoacids: drug delivery and drug targeting in
antitumor therapy
Cavallaro, Gennara; Pitarresi, Giovanna; Giammona,
Gaetano

Dipar:imento di Chimica e Tecnologie Farmaceutiche,
Universita degli Studi di Palermo, Palermo, 90123,
Italy
Current "opics in Medicinal Chemistry (Sharjah, United
Arab Emirates) (2011), 11(18), 2382—2389
CODEN: C MCCL; ISSN: 1568—0266
Ben:ham Science Publishers Ltd.

Journal; General Review
English 

In the last

ic acid)

 
:wenty years a depth study on potential

Oharmaceutical applications of synthetic polymers at protein—like
structure as carrier for macromol.

academia and in industry.
a,B—poly(N—2—hydroxyethyl)—
d,B—polyaspartylhydrazide (PAHy),

(FAA)

prodrug production has been performed in
In oarticular

DL—aspartamide (PH
poly(glu

and oolylysine (

 EA),
:amic acid) (PGA),
?LL) have been extensively 

 
   

  
           

 
 
   
     

  

 
  

 

  

 

 

studied in this field. In :1 pr s nt r vi w, th us of PHEA, PAHy, PGA
as starting materials to preoare macromol. prodrugs is repor:ed and drug
delivery and targeting aspec:s have been considered.
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Ell ANSWER 3 OF 9 CAPLUS COPYRIGIT 2J12 ACS on STN
ACCESSIOJ NUMBER: 2011:122221 CAPEUS
DOCJIENl NUMBER: lb422439l6

TIT.E: Reducible and degradable polymer prodrug and
prepara:ion method thereof

INVE OR(S): Huang, Jin; Yu, Jiahui; Fan, Honglei
PAlEJ ASSIGJ<«(S): Wuhan University of Technology, Peop. Rep. China
SOURCE Faming Zhuanli Shenqing, 12pp.

CODEN: CNXXEV
DOCJIEN lYPE Patent
.ANGJAGE: Chinese

FAMIEY ACC. JUM. COUNT: l
?ATEJT :JFOR ATION:

PA ENl JO. KIND DATE APPLICATION NO. DATE

CN l0l95409l A 20ll"126 CN 20107l0507432 201"lOl4
PRIORITY APPEN. INFO.: ON 2010—10507432 20101014

AB The title polymer prodrug has a chemical structural formula of
MPEG—graft—SS—PAA—T, wherein MPEG is polyethylene glycol monomethyl
etqer with mol. weight of 475—5000 Da, SS—PAA is disulfide bond—containing
polycys:amine, and T represents medicine mol., e.g. camptothecin. The
ti:le method comprises Michael addition reaction of diacryloyl cystamine to
ob:ain disulfide bond—containing alkynyl polycystamine, linking alkynyl with
azimino—containing medicine mol. via click reaction, reacting the alkynyl with
azido—ended polyethyleneglycol monomethyl ether via click reaction. The
me:hod is highly effective, safe and simple.

Lll ANSWER 4 OF 9 CAPLUS COPYRIGHT 2012 ACS on STN
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TITLI:LiJ Nanomicelle with long—term circulation and enhanced
stability of camptothecin based on mPEGylated
d,B—poly (L—aspartic acid)—camptothecin

 

 
  
 

   
 
 
 
      

conjugate
AUTHOR(S): Zhang, Weilu; Huang, Jin; Fan, Naiqian; Yu, Jiahui;

Eiu, Yongbiao; Liu, Shiyuan; Wang, Daxin; Li, Yaping
CORPORATE SOURCE Ins;itutes for Advanced Interdisciplinary Research,

Eas: China Jormal University, Shanghai, 200062, Peop.
Rep. China

SOURCE: Colloids and Surfaces, B: Biointerfaces (2010), 81(1),
297—303

CODEW: CSBBEQ; ISSN: 0927—7765
PUB-ISHER: Elsevier B.V.
DOCJMENI TYPE: Journal

LANGUAGE: English
OTHER SOURCE(S): CASREACT 153:626843
AB To enhance the stability and long—term circulation of camptothecin (CPT),

mPEGyla:ed d,B—poly (L—aspartic acid)—CPT conjugates were
  

synthesized, and used to faoricate nanomicelle. Firstly,
d,B—poly (L—aspartic acid) derivative ( PAA—der) containing alkyne
groups was synthesized via :he ring—opening of PSI with propargyl amine.
Then, azide—functionalized CPT derivs. (CP"—N3) and azide—terminated poly
(ethylene glycol) Me ether (mPEG7N3) were conjugated with PAAeder by
click cycloaddn. to give mPEG—graft—PAA—CP" conjugates. The formation
of mPEGegraftePAAeCPT nanomicelles was confirmed by fluorescence
spectrophotoscopy and particle size measurements. It was found that all
:he nanomicelles showed spherical shapes with size about 178 nm.
PEG—graft—PAA—CPT nanomicelles showed good storage stability, even

incuba:ion at 37° for 60 days, and improved the stability of CPT
lactone form in aqueous media. A steady release rate of CPT was kept for 72
1, suggested the great poten:ial of mPEG—graft—PAA—CPT nanomicelles as
oolymer prodrug of CPI.
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ACCESSIO] NUMBER: 2005:622439 CAPEUS
DOCJiLNi NUMBER: 1431278873

TIT.E: Mechanism of poly(acrylic acid) acceleration of
antithrombin inhibition of thrombin: implications for
design of novel deparin mimics

  
AUTiO?(S)'. Monien, Bernhard H.; Cheang, Kai I.; Desai, Umesh R.
CORPORATE SOURC Departments of Medicinal Chemistry and Pharmacy and

Institute for Structural Biology and Drug Discovery,
Virginia Commonwealth University, Richmond, VA, 23298,

 J.
  
 

 
 
 

USA

SOURCE: Journal of Medicinal Chemistry (2005), 48(16),
536"75368

CODEN: JMCMAR; ISSN: 0022-2623
PUBLISHER: American Chemical Society
DOCUM<Nl lYPE Journal

LANGUAGE: English 
AB The bridging mechanism of antithrombin inhibition of thrombin is a

dominan: mechanism contributing a massive .apprx.2500—fold acceleration in
:he reaction rate and is also a key reason for the clin. usage of heparin.
Our recent study of :he antithrombin—activating properties of a carboxylic
acid—based polymer, ooly(acrylic acid) (PAA), demonstrated a
surprisingly high acceleration in thrombin inhibition (Monien, B. H.;
Desai, U. R. J. Med. Chemical 2005, 48, 1269). To better understand this
interesting ph nom non, w hav studi d th m chanism of PAA—dependent
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acceleration in antithrombin inhibition of thrombin. Competitive binding
studies with low—affinity heparin and a heparin tetrasaccharide suggest
that PAA binds antithrombin in both the pentasaccharide— and the
extended heparinebinding sites,

Th
 

modeling.

 
 
  
 

 
  
 
  

 
 

 
  

 
 

 
    

 

and these results are corroborated by mol.
salt d p nd ncc of th KD of the PAA—antithrombin

interaction shows the formation of five ionic interactions.

 

In contrast,

   

    
  

    
 

   

  

 

  

   
 
 
     

  

  

 

the contribution of nonionic forces is miniscule, resulting in an
interaction that is significantly weaker tian :hat observed for ieparins. A
bell—snaped profile of the observed rate constant for antithrombin inhibition
of thrombin as a function of PAA concentra:ion was observed, suggesting that
inhibi:ion proceeds through :he "bridging" mec1anism. The knowledge
gained in this mechanistic s:udy higqlights imoortant rules for :he
rational design of orally available ieparin mimics.
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TIT.7: Mucoadhesive drug carriers based on complexes of
poly(acrylic acid) and PEGylated drugs having
hydrolyzable PEG—anhydride—drug linkages

AUTiOR(S): Lele, B. 8.; Hoffman, A. S.
CORPORAI* SOURC+ Bioengineering Departmen;, University of Washington,

Sea:tle, WA, 98195, USA
SOURCE: Journal of Con:rolled Release (2000), 69(2), 237—248

CODLNi JCREEC; ISSN: 016873659
PUB.ISHTR: Elsevier Science Ireland Ltd.
DOCJMaNl lYPn: Journal

LANGUAGE: English
AB We nave designed a new mucoadhesive drug delivery formulation based on

i—bonded complexes of poly(acrylic acid) (PAA) or poly(methacrylic acid)
(P AA) witq the poly(ethylene glycol) (PEG), of a (PEG)—drug conjugate.
Tie PEGyla:ed prodrugs are synthesized witl degradable
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Ashley  Rublications
Journal
 . English

This pacent discloses lipid derivs. as prodrugs for antiviral agents.
It rela:es particularly to lipid prodrugs of phosphonic acids and their use in

 
        
   

 

   
 

  
 

        
 

:he treatment of viral infections.

of improved prodrugs of phosphonoformate

 

 

The invention claims a series

(PFA), phosphonoacetate (PAA)

 

 
 

   
 

and :1eir analogs, with increased in vitro antiviral activity over the
paren: compds. against human cytomegalovirus (HCMV), herpes simplex virus
(HSV) and human immunodeficiency virus (HIV).

Ll. ANSWER 8 OF 9 CAPLUS COPYRIGHT 2012 ACS on STN
ACCESSION JUIBER: 1994:631238 CAPLUS
DOCJIENI VJMBER: 1212231238

ORIGIVAL RfibfiqfiNCfl NO.: 121:42186h,42187a
II_.«' Inhibition of Human Immunodeficiency Virus Type 1

Replication by Phosphonoformate— and
Phosphonoacctatc 2',3' Did oxy 3' thiacytidine
Conjugates

AUTIOR(S): Charvet, Anne—Sophie; Camplo, Michel; Faury, Philippe;
Graciet, Jean—Christophe; Mourier, Nicolas; Chermann,
JeanRClaude; Kraus, JeaneLouis

CORPORA * SOJRC* Laboratoire de Chimie Biomoleculaire, Faculte des
Sciences de Luminy, Marseille, 13288, Fr.

SOURCE: Journal of Medicinal Chemistry (1994), 37(14), 2216—23
CODEN: JMCMAR; ISSN: 002272623

DOCUM<N IYP4 Journal

LANGUAGE: English
AB The synchesis of potential "combined prodrugs" where phospionoformic

acid (PFA) or phosphonoacetic acid (PAA) was attached to :qe 5'—O— or
V4—posi:ion of 2',3'—dideoxy—3'—thiacytidine (BCH—189) is described. The
an:i—HIV—I activity of II analogs I [R1 = Ac, COCH2P(O)(OE:)2,
COCH2P(O)(Oi)2, COP(O)(OMe)2, COP(O)(OH)2, (CH2)402CP(O)(OEt)2, H; R2 =
COP(O)(OMe)2, COP(O)(OH)2, COP(O)(OEt)2, COCH2P(O)(OEt)2, COCH2P(O)(OH)2,
?(O)(OH)CO2Et, P(O)(OH)CO2H] was de:ermined in MT—4 cells. Of these compds.,
:he IC50 of I [R1 Ac, R2 = COCH2P(O)(OEt)2, COCH2P(O)(O{)2,
COP(O)(OMe)2, COP(O)(OH)2, I : COC{2P(O)(OH)2, R2 = 1; R1 = R2 :
COP(O)(OH)2] ranged from 0.2 to 100 “M, while IC50 for BCl—I89 in this
system was 0.1 uM. In vitro hydrolysis of the various es:ers or amides
in human plasma indicated that th s ag nts w r r lativ ly stable in the
presence of plasma esterases with :1/2 values of up :0 120 min. Moreover,
lipophilicity of these compds. (partition coefficien:) was determined in order

to

establish correlation between lipoohilicity and diffusion of BCH—I89
analogs into the cells. The active compds. may exer: their effects by

  
       
 

  

 
  
   

 
  

 
  
 

   

extracellular or intracellular hydrolysis to BCi—189, but intrinsic
antiellvel activity of some adducts, themselves, may also be involved.
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TIT.?: Physicochemical and antitumor characteristics of some

polyamino acid prodrugs of mitomycin C
AUTIOR(S): Roos, C. F.; Matsumoto, Satoshi; Takakura, Yoshinobu;

Hashida, Mitsuru; Sezaki, Hitoshi
CORPORAI* SOURC* Fac. Pharm. Sci., Kyoto Univ., Kyoto, 606, Japan
SOURCE: International Journal of Pharmaceutics (1984), 22(1),

75—87

Par Pharmaceutical, Inc. Ex. 1012

Par v. Horizon, IPR of Patent Nos. 9,254,278, 9,095,559, and 9,326,966

Page 195 of 262



  
 
 

   

CODEN: IJPHDE; ISSN: 0378-5173
DOCUMiNl 1YP* Journal

LANGUAGE: English
AB i:omycin C (MMC) conjugates witq the polyamino acids: polyeLeglutamic

acid (PGA; mol. weigqt 11,000 and 60,000), poly-L-aspartic acid (PAA; mol.

OS.CI

=> d

E1

E3
E4
E5

E6
E7
E8
E9
310
E11

 
=>

Conne

 

weight 14,000) and polyeLelysine (PLY; mol. weight 13,000) were synthesized to
ob:ain more information about the application of polyamino acids as high
mol. weight carriers. Some physicochem. and antitumor characteristics of
these conjugat s w r inv stigat d. G l filtration confirmed covalent
binding and provided information about the mol. sizes. The release rates
of MMC [50—07—7J from conjugates were determined in vitro. The FAA and PGA
(mol. weight 11,000) conjugates acted as neg. charged mols. in their
interaction with ion excqangers. The PLY conjugate showed a pos. charge
and was able to bind to Ehrlich ascites carcinoma cells in vitro. The

effects of 1 h exposure of mouse L1210 leukemia cells to the conjugates
were evaluated using cell culture system. In this experiment, only the PLY
conjugate showed better effects than MMC. Continuous exposure to the
conjugates showed a similar effect to MMC. In vivo, less toxicity was
found for the conjugates than for MC. The PGA (mol. weight 11,000) and PLY

 
 

 

          

 
  
 

      
 

        
 

  
 

     
  

conjugates showed slightly iigler effects against P388 leukemia than MMC,
while no toxic doses were reacqed.
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 ACCESSION NUMBER: 2012:1307676 CAPLUS

lI_.«: Jrinary phenylacetylglutamine as dosing biomarker for
oatients with urea cycle disorders

AUTIOR(S): okhtarani, M.; Diaz, G. A.; Rhead, W.;  
Eichter—Konecki, U.; Bartley, J.; Feigenbaum, A.;
Eongo, N.; Berguist, W.; Berry, 8. A.; Gallagher, R.;
Bartholomew, D.; Harding, C. 0.; Korson, M. 8.;
cCandless, S. 3.; Smith, W.; Vockley, J.; Bart, 8.;

<ronn, D.; Zori, R.; Cederbaum, 8.; Dorrani, N.;
erritt, J. L.; SreenathiNagamani, Sandesh; Summar,
.; LeMons, C.; Dickinson, K.; Coakley, D. F.; Moors,

T. L.; Lee, B.; Scharschmidt, B. F.
601 Gateway Blvd, Hyperion Therapeutics, South San
Francisco, CA, 94080, USA
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CORPORA14 SOURC  
 

 
  
 

 
 
 

SOURCE: olecular Genetics and Metabolism (2012), 107(3),
308—314

CODqN: MGM<tb; ISSN: 1096—7192
PUBLISHER: Elsevier B.V.

DOCUM<N1 lYPq: Journal; (online computer file)
LANGUAGE: English 
AB We have analyzed pharmacokinetic data for glycerol phenylbutyrate (also

GT4P or HPN—lOO) and sodium phenylbutyrate with respect to possible dosing
oiomarkers in patien:s with urea cycle disorders (UCD).These analyses are
based on over 3000 urine and plasma data points from 54 adult and 11
oediatric UCD patien:s (ages 6—17) who participated in three clin. studies
comparing ammonia control and pharmacokinetics during steady state
:reatment with glycerol phenylbutyrate or sodium phenylbutyrate. All
oatients received phenylbutyric acid equivalent doses of glycerol
phenylbutyrate or sodium phenylbutyrate in a cross over fashion and
underwent 24—h blood samples and urine sampling for phenylbutyric acid,
phenylacetic acid and phenylacetylglutamine.Patients received
ohenylbutyric acid equivalent doses of glycerol phenylbutyrate ranging from
1.5 to 31.8 g/day and of sodium phenylbutyrate ranging from 1.3 to 31.7
g/day. Plasma metabolite levels varied widely, with average fluctuation
indexes ranging from 1979% to 5690% for phenylbutyric acid, 843% to 3931%
for phenylacetic acid, and 881% to 1434% for phenylacetylglutamine. Mean
percent recovery of phenylbutyric acid as urinary phenylacetylglutamine
was 66.4 and 69.0 for pediatric patients and 68.7 and 71.4 for adult
patients on glycerol phenylbutyrate and sodium phenylbutyrate, resp. The
correlation with dose was strongest for urinary phenylacetylglutamine
excretion, either as morning spot urine (r = 0.730, p < 0.001) or as total
24—h excretion (r = 0.791 p < 0.001), followed by plasma
phenylacetylglutamine AUC24—hour, plasma phenylacetic acid AUC24—hour and
phenylbutyric acid AUC24—hour. Plasma phenylacetic acid levels in adult
and pediatric patients did not show a consistent relationship with either
urinary phenylacetylglutamine or ammonia control.Ihe findings are
collectively consistent with substantial yet variable pre—systemic (1st
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oass) conversion of phenylbutyric acid to phenylacetic acid and/or
ohenylacetylglutamine. The variability of blood metabolite levels during
:he day, their weaker correlation with dose, the need for multiple blood
samples to capture trough and peak, and the inconsistency between
Ohenylacetic acid and urinary phenylacetylglutamine as a marker of waste
nitrogen scavenging limit the utility of plasma levels for therapeutic
moni;oring. By contrast, 24—h urinary phenylace;y1g1utamine and morning
spo: urine phenylacetylglutamine correlate strongly with dose and appear
:0 be clin. useful non—invasive biomarkers for comoliance and tierapeutic
moni:oring.
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  ACCESSION NUMBER: 2012:1307575 CAPLUS

TIT.?: R curr n: un xplain d hyp rammon mia in an adolescent
with arginase deficiency

AUTiOR(S): Zhang, Yan; Landau, Yuval 3.; Miller, David T.;
  

arsden, Deborah; Berry, Gerard T.; Kellogg, Mark D.
Department of Pathology and Laboratory Medicine,
Jniversity of Rochester Medical Center, Rochester, NY,
JSA
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 SOURCE: Clinical Biochemistry (2012), 45(18), 158371586
CODEN: CLBIAS; ISSN: 0009—9120

PUBLISHER: Elsevier B.V.

DOCUM+N1 1YP*: Journal; (online computer file)
LANGUAGE: English 
AB This report investigates the etiol. of recurrent episodic elevations in

olasma ammonia in an adolescent male with arginase deficiency as there
were concerns regarding pre—anal. and anal. perturbations of ammonia
measurements. There were repeated discrepancies between the magnitude of
dis ammonia levels and the severity of his clin. signs of
iyperammonemia.The patient is a fourteen—year—old arginase—deficient male
diagnosed at three years of age. Since 2008 (when he reached 10 years of
ag ), th r app ar d to b an increase in the frequency of
iospitalizations with elevated ammonia. A typical emergency visit with
initial ammonia of 105 umol/L (reference interval: 16—47 umol/L) is
illustrated. Pre—anal. and anal. procedures for the patient's sample
Handling were retrospectively examd.His ammonia levels were compiled
since diagnosis. The frequency of his initial or peak ammonia levels
greater than two times (94 umol/L) or four times (188 umol/L) the
upper limit of normal was computed. Student t—test was used to calculate the
significance of th diff r nc s b for 2008 and since 2008.0ne out of
eleven and ten out of 19 hospitalizations had initial ammonia greater
than two times normal before and after 2008, reso. Both the patient's
overall ammonia and peak ammonia levels are significantly higher since
2008 (p value < 0.001 for both) than those before 2008.To our knowledge,
few adolescent males with arginas d fici ncy x0 ri no r curr nt
episodes of hyperammonemia requiring i.v. nitrogen scavenging agen:s.
We dope that this study provides new insigits in:o the natural qis:ory of
arginase deficiency and the management of such patien:s.

RfltflRflNCn COUNl: 16 liflRfl ARfl 16 CIlflD RfltflRflNCnS AVAILAB.E FOR THIS
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TIT.?: Argininosuccinate lyase deficiency
AUTiOR(S): Nagamani, Sandesq C. S.; Erez, Ayelet; Lee, Brendan
COR?ORA1* SOURC+ Department of Molecular and iuman Genetics, Baylor
 

 College of Medicine, Hous:on, TX, USA
Genetics in Medicine (2012), 14(5), 501—507
CODRN: G+M+h3; ISSN: 1098—3600

  (I) O (3 )4 O L‘J  
   
 

Par Pharmaceutical, Inc. Ex. 1012

Par v. Horizon, IPR of Patent Nos. 9,254,278, 9,095,559, and 9,326,966

Page 200 of 262



PUBLISH
DOC

R:
IYPA:
 

UM  *N  
 

E
1
E LANGUAGI:

The urea cycle consists of six consecutive enzymic reactions that convert
waste nitrogen into urea.
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The invention provides a method for determining a dose and dosing schedule, and
ma<ing dose adjustments of patients :aking phenylbutyric acid (PBA) 
prodrugs as nitrogen scavengers to treat nitrogen retention states,
including ammonia accumulation disorders as well as chronic renal
failure,
to

ap
in
me

:ake,
 by measuring urinary excretion of phenylacetylglutamine and/or
:al urinary nitrogen. The invention provides methods to select an
oropriate dosage of a PBA prodrug based on the patient's dietary protein

or based on previous treatments administered to the patient.
:hods are applicable to selecting or modifying a dosing regimen for a

The

subject receiving an orally administered waste nitrogen scavenging

 
   

 
  
  
 
 

 
 

 

 

drug, and to monitoring patients receiving such drugs.

L2 ANSW3R 5 OF ll CAPLUS COPYRIGHT 20l2 ACS on STN
ACC3SSION NUMB3R: 2012:47116 CAPLUS
DOCJ43N1 VUMB3Q: 157:433552

TIT.3: Amino acid metabolism in patients with propionic
acidaemia

AUTIOR(S): Scholl—Buergi, Sabine; Sass, Joern Oliver; Zschocke,
Johannes; Karall, Daniela

CORPORA14 SOURC* Department of Paediatrics IV, Division of Neonatology,
Neuropaediatrics and Inherited Metabolic Disorders,
Innsbruck Medical University, Innsbruck, 6020, Austria

SOURCE Journal of Inherited Metabolic Disease (2012), 35(1),
65—70

COD3N: JIMDDP; ISSN: 0141—8955
PUBLISH3R: Springer
DOCUMflNl lYPfi Journal; General Review; (online computer file)
LANGUAG3: 3nglish
AB A review. Propionic acidemia (PA) is an inborn error of intermediary

me:abolism caused by deficiency of propionyl—COA carboxylase. The metabolic
 

block leads to a profound failure of central metabolic pathways,
the urea and the citric acid cycles.
amino acid metabolism in this inborn disorder of metabolism

disturbance of amino acid metabolism was hyperglycinemia,
in nearly all PA patients.

including
This review will focus on changes in

The first noted
which is detectable

Addnl., hyperlysinemia is a common
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In contrast, concns. of branched chain amino acids, especially of
isol ucin , ar fr qu ntly r port d as d cr as d. Th s non proportional
changes of branched—chain amino acids (BCAAs) compared with aromatic amino
acids are also reflected by the Fischer's ratio (concentration ratio of BCAAs

observation. 

 

   
  

    
  

  
    

     
  

       
 
 

 
 

 
  

  

 
 
 

 
 

  

to

aromatic amino acids), which is decreased in PA patients. As restricted
dietary intake of valine and isoleucine as precursors of propionyl—COA is
part of the standard treatment in PA, decreased plasma concns. of BCAAs may be
a side effect of treatment. The concentration changes of the nitrogen
scavenger glutamin hav to b int rpr t d in the light of ammonia
levels. In contrast to other hyperammonemic syndromes, in PA plasma
glutamine concns. do not increase in hyperammonemia, whereas CSF glutamine
concns. are elevated. Despite lac:ic acidemia in PA patients,
hyperalaninemia is only rarely reported. The mechanisms underlying the
observed changes in amino acid metabolism have not yet been elucidated, but

mos:

of :he c1anges can be at least par:ly interpre:ed as consequence of
dis:urbance of anaplerosis.

REEERENCE COUNI: 44 liERE AR* 44 CIIED REEERENCES AVAILAB.E :OR lHIS
RECORD. ALE CITATIONS AVAILABLE IN THE R4 bORMAl

L2 ANSWER 6 OF 11 CAPLUS COPYRIGHT 2012 ACS on STN
ACCESSIO] NUMBER: 2011:397345 CAPEUS
DOCJflENl NUMBER: 1551453598

lI,EE- Lysinuric protein intolerance: reviewing concepts on a
multisys:em disease

AUTiOR(S) Sebastio, Gianfranco; Sperandeo, Maria P.; Andria,
Generoso

COR?ORA1E SOURCE: Department of Clinical Pediatrics, Federico II
University of Naples, Italy

SOURCE: American Journal of Medical Genetics, Part C: Seminars
in ledical Genetics (2011), 157(1), 54—62
CODEN: AJMGFC; ISSN: 1552—4868

PUB-ISHER: Wiley—Liss, Inc.
DOCJMENI TYPE Journal; General Review
LANGUAGE: English
AB A review. Lysinuric protein intolerance (LPI) is an inherited

OS.CITING REF COUNT:

aminoaciduria caused by defective cationic amino acid transport at the
basolat ral m mbran of pith lial cells in intestine and kidney. LPI is
caused by mutations in the SLC7A7 gene, which ncod s th y+LAT l prot in,
the catalytic light chain subunit of a complex belonging to the
heterodimeric amino acid transporter family. LPI was initially described
in Finland, but has worldwide distribution. Typically, symptoms begin
after weaning with refusal of feeding, vomiting, and consequent failure to
thrive. Hepatosplenomegaly, hematol. anomalies, neurol. involvement,
including hyperammonemic coma are recurrent clin. features. Two major
complications, pulmonary alveolar proteinosis and renal disease are
increasingly observed in LPI patients. There is extreme variability in the
clin. presentation even within individual families, frequently leading to
misdiagnosis or delayed diagnosis. This condition is diagnosed by urine
amino acids, showing markedly elevated excretion of lysine and other
dibasic amino acids despite low plasma levels of lysine, ornithine, and
arginine. The biochem. diagnosis can be uncertain, requiring confirmation
by DNA testing. So far, approx. 50 different mutations have been
identified in the SLC7A7 gene in a group of 142 patients from 110
independent families. No g notyp phenotypc corr lation could be
established. Therapy requires a low protein diet, low—dose citrulline
supplementation, nitrogen—scavenging compds. to prevent
hyper—ammonemia, lysine, and carni:ine supplements. Supportive therapy is
available for most complications with bronchoalveolar lavage being
necessary for alveolar proteinosis
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ACCESSIO] NUMBER: 2010:708850 CAPEUS
DOCJJENl VUMBER: 154:477123

TITEE- ?hase 2 comparison of a novel ammonia scavenging  
agent wi:h sodium phenylbutyrate in patients with urea
cycle disorders: Safety, pharmacokinetics and
ammonia control

AUTiOR(S): see, Brendan; Rhead, William; Diaz, George A.;
Scharschmidt, Bruce F.; Mian, Asad; Shchelochkov,
Oleg; Marier, J. F.; Beliveau, Martin; Mauney, Joseph;
Dickinson, Klara; Martinez, Antonia; Gargosky,
Sharron; Mokhtarani, Masoud; Berry, Susan A.

 
 

  
 

 
  
    

 
 

 
 

CORPORA14 SOURCi. Baylor College of Medicine, Houston, TX, R814, USA
SOURCE: olecular Genetics and Metabolism (2010), 100(3),

221—228

CODEN: MGM4hb; ISSN: 1096—7192
PUBLISHER: Elsevier B.V.
DOCUM4Nl lYP*: Journal

LANGUAGE' English
AB Glycerol phenylbutyrate (glyceryl tri (4—phenylbutyrate)) (GPB) is being

studied as an alternative to sodium phenylbutyrate (NaPBA) for the
treatment of urea cycle disorders (UCDs). This phase 2 study explored the
hypothesis that GPB offers similar safety and ammonia control as NaPBA,
which is currently approved as adjunctive therapy in the chronic
management of UCDs, and examined correlates of 247h blood ammonia.
Methods: An op n lab I, fix d s qu nc switch—over study was conducted in
adult UCD patients taking maintenance NaPBA. Blood ammonia and blood
and urine metabolites were compared after 7 days (steady state) of TID
dosing on either drug, both dosed to deliver the same amount of
phenylbutyric acid (PBA). Results: Ten subjects completed the study.
Adverse events were comparable for tie two drugs; 2 subjects experienced
hyperammonemic events on NaPBA while none occurred on GPB. Ammonia
values on GPB were .apprx.30% lower :han on NaPBA (time—normalized AUC =
26.2 vs. 38.4 pmol/L; Cmax = 56.3 vs. 79.1 umol/L; not statistically
significant), and GPB achieved non—inferiority to NaPBA with respect to
ammonia (time—normalized AUC) by pos: hoc anal. Systemic exposure
(AUCO—24) to PBA on GPB was 27% lower than on NaPBA (540 vs. 739 ug
h/mE), wh r as Xposur to ph nylac :ic acid (PAA) (575 vs. 596 pg
h/mE) and phenylacetylglutamine (PAGV) (1098 vs. 1133 pg h/mL) were
similar. Urinary PAGN excretion accounted for .aporx.54% of PBA
administered for both NaPBA and GPB; other metabolites accounted for <1%.
Intact GPB was generally undetectable in blood and urine. Blood ammonia
correlated strongly and inversely wi;h urinary PAGV (r = —0.82; p <
0.0001) but weakly or not at all witq blood metabolite levels.
Conclusions: Safety and ammonia control wi:h GPB aopear at least equal
to NaPBA. Urinary PAGN, which is stoichiometrically related :0 nitrogen
scavenging, may be a useful biomarier for both dose selection and
adjustment for optimal control of venous ammonia.
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INVEN 0R(S). Scharschmidt, Bruce
PAIEN ASS 133(8) {yperion Therapeutics, USA
SOURCE: PCT Int. Appl., 99pp.

CODEN: PIXXDZ
DOCJM4N lYP* Patent

LANGUAGE: English
FAMILY ACC. JUM. COUNT: 3
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The invention provides a method for determining a dose and dosing schedule,
:aking phenylbutyric acid

 
AB

ma<ing dose adjustments 0
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 f patients

IN LSUS DISPLAY FORMAT

(PBA)
prodrugs as nitrogen scavengers to treat nitrogen retention states,
including ammonia accumulation disorders as well as chronic renal
failure,
to:al urinary nitrogen.
ap
in

 
:ake,

by measuring urinary excretion of phenylacetylglutamine and/or
The invention provides methods to select an

and

oropriate dosage of a PBA prodrug based on the patient's dietary protein
or based on previous treatments administered to the patient. The
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Blood levels of ammonia and nitrogen scavenging
amino acids in patients with inherited hyperammonemia

Mendel;
Departments of Pediatrics and Laboratory Medicine and

University of Minnesota,

Yudkoff, Marc

Minneapolis, MN,

66(1), 10—15  
COD4N: 34(3D4  *t 

 

 
 

JM *N Journal
  English

:amine

(431 detns.)

 
  (456 detns.),

and corresponding ammonia levels
:rospectively analyzed in 30 patients with hyperammonemia secondary

(including 3 patients with amino acid transport
and 5 patients with propionic acidemia (PA).

b; ISSN: 1096-7192
Academic Press

alanine (434 detns.), and
(260 detns.)

All patients had
elevated glutamine levels on one or more testing except for 2 patients
with severe PA and 1 patient with a mild urea cycle disorder. All but 4

patients with urea cycle disorders showed a maximal glutamine level higher
than 100 umol/dL,
hi

ornithine transcarbamylasc
deficiency,

S
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However,

severity of outcome.
_ower glutamine,
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t1 plasma glutamine levels.
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and 1 patient with citrullinemia
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1 male with mild OTC

(CIT) whose plasma glutamine
Patients with CIT and

showed statistically significantly lower

SI

_evels of glutamine than patients with other urea cycle disorders.
the maximal glutamine level did not directly correlate with
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Scavenging ratios and deposition of sulfur,
and chlorine species in eastern
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CODEN: A+A1*N; ISSN: 0960—1686
DOCUM*N1 lYPi. Journal

LANGUAGE: Englist
AB easurements of wetedeposi:ed N14+, 8042*, N037, and C17, as well as

airborne concns. of :hese species and gaseous HNO3, HC1, and NH3, were
made at a site in eastern England. Scavenging ratios based solely upon
aerosol—associated soecies and upon aerosol plus gaseous airborne species are
presented and compared witi literature values. It appears that HCl and
HNO3 have only a ratqer minor influence upon wet deposition at this site.
Gaseous NH3 influences groundelevel air chemical appreciably, but scavenging
ratios for NH4+ are low, even when based upon aerosol NH4+ concns. alone,
presumably due to al:itudinal gradients in this species. The problems
inherent in interpre:ation of scavenging ratios are discussed. Deposition
of ni:rogen in various chemical forms is estimated from rainwater and air

composition
If a :ransport—limited deposition velocity is assumed for ammonia gas,

 
   

    

  

   
 
      

  

  
  
 

 
   

  
 

dry deoosition of this species accounts for around 40% of total nitrogen
deposi:ion to the ground.
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ORIGINAL QEhEQENCE NO.: 110:8913a,8916a
TIT.E- Occurrence of effective nitrogen—scavenging

bac:eria in the rhizosphere of kallar grass
AUTiOR(S): Hurek, T.; Reinhold, Barbara; Grimm, B.; Fendrik, 1.;

Niemann, E. G.
CORPORA * SOURC< Insc. Biophys., Univ. Hannover, Hannover, D—3000/21,

Fed. Rep. Ger.
SOUQCE: Plant and Soil (1988), 110(2), 339—48

CODEN: PLSOAZ; ISSN: 0032—079X
DOCJM<N lYPi. Journal

LANGUAGE: English
AB Bacteria occurring in high nos. on the rhizoplane of kallar grass grown at

a natural site in Pa<is:an were effective scavengers of traces of combined
N from :he atmospheric Bacteria grew under appropriate conditions in N—free

 
 

semi—solid malate medium in the form of a typical subsurface pe11ic1e
which resulted in a significant N gain in the medium within 3—4 days of
incubation; this could be also measured by 15N—di1ution Bacteria grew and
incorporated N under an atmospheric containing NH3 and N20. A rapid and strong
binding of strain W1 to roots of kallar grass grown in hydroponic culture
was found by using a 32B trac r t chniqu . Th r was no evidence for
diazotrophy because the bacteria failed to grow on N—free media when gases
of high purity were used. No 15N2 was incorporated when bacteria were
grown on 15N2, although a N gain was found, no acetylene reduction was

observed,
and no homol. with DNA containing sequences of nifHDK structural genes for the
nitrogenase components from <1 bsi lla pn umonia w r d t ct d. Owing to
close contact of these bacteria wi:h roots of {allar grass, u:ilization of
scavenged N by the plant may have :0 be taken into account.
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THIS APPLICATION IS SUBJECT TO VVITHDRAWAL 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 0R 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 SIIOWN 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:

1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

If the SMALL ENTITY is shown as NO:

A. Pay TOTAL FEE(S) DUE shown above, or

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the 133 UE FEE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a 011 Part B - Fee(s)
Transmittal and pay the PUBLlCATlON FEE (if required) and 1/2
the ISSUE FEE shown above.

II. PART B — FEE(S) TRANSMITTAII, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: 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.
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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
PO. Box 1450

Alexandria, Virginia 22313-1450
or m (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
ap ropriate. All further correspondence including the Patent. advance orders and notification of maintenance fees will be mailed to the current correspondence address as
in icated unless corrected below or directed otherwise in Block 1. by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

CURRENT CORRESPONDENCEADDRESS mote: Use BlocklfOI anychange ofaddress) Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

apers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

 

 

34055 7590 01/02/2013

Certificate of lVIailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United

POST OFFICE BOX 1208 States Postal Service with sufficient postage for first class mail in an envelope
SEATTLE, Vi’A 98111—1208 addressed to the Mail Stop ISSUE FEE address above, or being facsimiletransmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

APPLICATION NO. FILNG DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

13/417,137 03/09/2012 Bruce SCHARSCHMIDT 79532. 8003.USO2 6423
TITLE 01" IN VEN TION : METI IODS OE TI IERAPEU TIC MONITORING OF NITROGEN SCAVEN G].l\ G DRUGS

 

 
     APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PA ) ISSUE F a * TOTAL FEE(S) DUE DATE DUE

nonprovi sional YES 3) 8 85 $300 $0 $1 185 04/02/2013

RAO, SAVITHA M 1629 424-009200 
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). , . 1(1) the names 01 up to 3 registered patent attorneys

3 Change of correspondence address (or Change of Correspondence or agents OR, alternatively.Address torm PTO/SB/ 122) attached. . . V. 7
(2) _the name of a Single firm (haVing as a member a —

:l "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 name is 3
Number is required. listed, no name will be printed. 

 
 

3. ASSIGN: : 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.] l. Completion of this form is NOT a substitute for filing an assignment.
(A) NAME OE ASSIGEEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual D Corporation or other private group entity D Government

  

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
3 Issue 1"ee D A check is enclosed.

3 Publication Fee (No small entity discount permitted) D Payment by credit card. Form PT072038 is attached.
3 Advance Order - # of Copies 3 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit anyoverpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

:I a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. :l b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
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 re uircd 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. T is collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will V de ndin 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 wage C icf In ormation Officer, US. Patent and Trademark Office, US. Department of Commerce. PO.Box 1450, Alexandria, Virginia 22313—1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450,
Alexandria, Virginia 22313-1450.
Lnder 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.

PTOL—SS (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE
IINITED STATES DEPARTMENT OF COMNIERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

1’0. Box 1450
Alexandiia, Virginia 22313-1450
WWW usplo gov

APPIJC ATION NO. FILNG DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

6423

 
  

13/417,137 03/09/2012 Bruce SCHARSCHNIIDT 79532.8003.USOZ

—34053 7590 01/02/2013

PERKINS COIE LLP RAo, SAVITHA M
POST OFFICE BOX 1208

SEATTLE, WA 98111-1208
1629

DATE MAILED: 01/02/2013

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 0 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 0 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 (PL. 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 liled 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(0)).

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)

13/417,137 SCHARSCHMIDT ET AL.

Notice Of Examiner Art Unit

SAVITHA RAO 1629

-- The MAILING DA TE 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. This communication is responsive to 12/07/2012.

2. [I An election was made by the applicant in response to a restriction requirement set forth during the interview on ;the restriction
requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1—3 and 5—12. 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 htt"://www.us to. ov/ aterrts/init events," h/indexIs‘ or send an inquiry to PPeredbacka‘usggtoxgov .

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

a) [I All b) El Some* 0) El None of the:

1. El Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No.

3. El 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. El CORRECTED DRAWINGS ( as “replacement sheets") must be submitted.

|:I 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 lront (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. El 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. El Notice of References Cited (PTO—892) 5. I] Examiner's Amendment/Comment

2. El Information Disclosure Statements (PTO/SB/OS), 6. IE Examiner's Statement of Reasons for Allowance
Paper No./Mai| Date

3. El Examiner's Comment Regarding Requirement for Deposit 7. I] Other .
of Biological Material

4. El Interview Summary (PTO-413),
Paper No./Mai| Date

/SAVITHA RAO/

Primary Examiner, Art Unit 1629

 
US. Patent and Trademark Office

PTOL-37 (Rev. 09-12) Notice of Allowability Part of Paper No./’Mai| Date 20121220A
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Application/Control Number: 13/417,137 Page 2

Art Unit: 1629

DETAILED ACTION

Claims 1-3 and 5-12 are pending in the instant application.

REASONS FOR ALLOWANCE

In view of the applicants amendments and arguments filed on 12/07/2012 and

the following examiners statement of reasons for allowance, claims 1-3 and 5-12 are

found to be allowable.

Following a diligent search it was determined that the prior art neither teaches

nor provides adequate motivation to arrive at the instantly claimed method for adjusting

dosage of a nitrogen scavenging drug in a subject who has previously been

administered an initial dosage of the nitrogen scavenging drug, and a method of

administering a nitrogen scavenging drug to a subject having a nitrogen retention

disorder or a method of treating a subject with nitrogen retention disorder who has

previously been administered an initial dosage of nitrogen scavenging drug comprising:

a) measuring a fasting blood ammonia level for the subject; b) comparing the fasting

blood ammonia level to the upper limit of normal for blood ammonia level; and c)

administering an adjusted dosage of the nitrogen scavenging drug, wherein the

adjusted dosage is greater than the initial if the fasting blood ammonia level is greater

than half the upper limit of normal for blood ammonia level.

Conclusion

Claims 1-3 and 5-12 (renumbered 1-11) are allowed.
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Application/Control Number: 13/417,137 Page 3

Art Unit: 1629

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 SAVITHA RAO whose telephone number is (571 )270-

5315. The examiner can normally be reached on Mon-Fri 7.00 am to 4.00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Melanie McCormick can be reached at 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.

/SAV|THA RAO/

Primary Examiner, Art Unit 1629
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Application/Control Number: 13/417,137 Page 4

Art Unit: 1629
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Index of Claims

Application/Control No. Applicant(s)/Patent Under
Reexamination

13417137 SCHARSCHMIDT ET AL.

Examiner Art Unit

SAVITHA RAO 1629

 

 
 

E Claims renumbered in the same order as presented by applicant

 
 

 

 

  
CLAIM DATE

1 1 =

3 3 =

_ 4 __--
5 6 =

8 9 =  

US. Patent and Trademark Office
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification ,34,7,37 SCHARSCHMIDT ET AL

HIIIIIIIIIIIIIIIIHIIIHIII“IIIIIHII III SAVITHA RAO

ORIGINAL INTERNATIONAL CLASSIFICATION

SUBCLASS CLAIMED NON-CLAIMED

9.2 49/00 (2006.0)

13/00 (2006.01.01)
CROSS REFERENCE(S)  

SUBCLASS (ONE SUBCLASS PER BLOCK)
4331
l

32

 
 
   

I] [I T.D.

Original Original Final Origina

Total Claims Allowed:

ElEl Claims renumbered in the same order as presented by applicant

NAOOOONOUIvFLON—e
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

        
1 1

(Assistant Examiner)
/’SAV|THA RAO/

Primary Examiner.Art Unit 1629 12/20/2012 O.G. Print Claim(s) O.G. Print Figure

(Primary Examiner) (Date) 1 1
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

First Named Inventor/Applicant Name:

13417137

09—Mar—2012

METHODS OF THERAPEUTIC MONITORING OF NITROGEN SCAVENGING
DRUGS

Bruce SCHARSCHMIDT
 

Filer:

Attorney Docket Number:

Filed as Small Entity

Utility under 35 USC 1 1 1 (a) Filing Fees

Michael J. Wise/Amy Candeloro

79532.8003.USOZ

 

 

 Description Fee Code Quantity sulJ-S-rgg; in

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-AppeaIs-ancI-lnterference:

Post-AIIowance-and-Post-lssuance:

Utility Appl issue fee 2501 1 885 885

Publ. Fee- early, voluntary, or normal 1504 1 300 300
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Description | Fee Code Quantity Amount | SUB-S1313; in

Extension-of—Time:

Miscellaneous:

Total in USD (5) 1185
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Electron ic Acknowledgement Receipt 

EFS ID:

Application Number:

International Application Number:

Confirmation Number:

15032264

13417137

6423
 

Title of Invention:
METHODS OF THERAPEUTIC MONITORING OF NITROGEN SCAVENGING
DRUGS

 

First Named Inventor/Applicant Name:

Customer Number:

Filer:

Filer Authorized By:

Bruce SCHARSCHMIDT

34055

Michael J. Wise/Amy Candeloro

Michael J. Wise
 

Attorney Docket Number:

Receipt Date:

Filing Date:

Time Stamp:

79532.8003.U502

22-FEB-2013

09—MAR—2012

19:26:09
 

Application Type:

Payment information:

Submitted with Payment

Utility under 35 USC111(a)

yes 

 

Payment Type Deposit Account

Payment was successfully received in RAM $1185

RAM confirmation Number 7735

Deposit Account 502586 

 
Authorized User

Charge any Additional Fees required under 37

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

C.F.R. Section 1.20 (Post Issuance fees)
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File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number P Message Digest Part /.zip (if appl.)
 

 

 

 

 

122178
2013—02—22_IssueFee_7953280

1 Issue Fee Payment (PTO-858) 0152'de no 1b143<577d206dc04c813d4eeb4beb10500
[116815

Warnings:

Information:

31933

2 Fee Worksheet (SBO6) fee-info.pdf no 2

ccbaf6817a224OCe35d16163b80cc38c069faf45

Warnings:

Information:

Total Files Size (in bytes):l 154111

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

Ifa 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

Ifa 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/D0/E0/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

Ifa 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 ofthe International Filing Date (Form PCT/R0/105) 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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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEECommissioner for Patents
P.0. Box 1450
Alexandria, Virginia 22313-1450

or £3}; (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
ap ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current corres ondence address as
in icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (1:) indicating a separate " E ADDRESS" formaintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

apers. Each additional paper, such as an assignment or formal drawing, must
liave its own certificate of mailing or transmisston.34055 7590 01/02/2013

PERKINS COIE LLP Certificate of Mailing or Transmission
1 hereb certif that this Fee(s) Transmittal is bein deposited with the United

POST OFFICE BOX 1208 States ostal Syervice with sufficient postage for fir§t class mail in an envelope
SEATTLE, WA 98111—1208 addressed to the Mail Sto ISSUE FEE address above, or being facsimiletransmitted to the USPTO ( 71) 273-2885, on the date indicated below.

(Depositor's name)
(Signature)

APPLICATION NO. FILH\IG DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION N01

13/417,137 03/09/2012 Bruce SCHARSCHMIDT 79532.8003.USOZ 6423
TITLE OF INVENTION: METHODS OF THERAPEUTIC MONITORING OF NITROGEN SCAVENGING DRUGS

 
  

 

APPLN. TYPE

nonprovisional
    

SMALL ENTITY ISSUE FEB DUE PUBLICATION FEE DUE

YES $885 $300

ART UNIT CLASS-SUBCLASS

RAO, SAVITHA M 1629 424—009200

PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

$0 $1185 04/02/2013

 

   
 

 
 

  

1. Change of correspondence address or indication of "Fee Address" (37
CPR 1.363).

D Chan e of corres ndence address (or Change of CorrespondenceAddress orm PTO/ [122) attached.

D Y'Fee Address" indication (or "Fee Address" Indication formPI‘O/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

1 Perkins Coie LLP

  

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

PLEASE NOTE: Unless an assilgnee is identified below. no assignee data will appear on the patent. If an assignee is identified below, the document has been filed forrecordation as set forth in 37 CF 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)

HYPERION TH ERAPEUTICS, INC. South San Francisco, CA

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual Corporation or other private group entity D Government

421. The following fee(s) are submitted: 41:. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Kl Issue Fee D A check is enclosed.

Publication Fee (No small entity discount permitted) D Payment by credit card. Form PTOv2038 is attached.
Cl Advance Order - # ofCopies aThc Director is hereby authorized to charge ' e fee(s), any deficiency, or credit anyoverpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

D a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. D b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
NOTE:4The 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 ininterest '5 shown b the records of the United States Patent and Trademark Office.

 

 

   Dam February 22, 2013

D. Registration No.

i A V 7 rized Signature
  

Typed or printed name
  

This collection of information is required by 37 CFR 1.311. The information is relqluired 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. is collection is estimated to take 12 minutes to complete, including gathering, preparing, and

submitting the completed application form to the USPTO. Time will vag de ndin upon the individual case. Any comments on the amount of time you require to completethis form and/or su geslions for reducing this burden, should be sent to e C ief In ormation Officer, US. Patent and Trademark Office. US. Department of Commerce, .0.Box 1450, Alexan na, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. 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. 

PTOL785 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 US. Patent and Trademark Office; US DEPARTMENT OF COMMERCE

Par Pharmaceutical, Inc. Ex. 1012

Par v. Horizon, IPR of Patent Nos. 9,254,278, 9,095,559, and 9,326,966

Page 224 of 262



UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address, COlVLVIISSIONER FOR PATENTS

HO. Box 1450
Alexandiia, Virginia 223 13- 1450
www usplo gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

 
 
 

13/417,137 03/26/2013 8404215 79532800311802 6423

34055 7590 03/06/2013

PERKINS COIE LLP
POST OFFICE BOX 1208

SEATTLE, WA 981 l l- 1208

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 0 day(s). Any patent to issue from the above—identified application will include

an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that

detennines 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) GDIease see PAIR WEB site http://pair.uspt0.g0v for additional applicants):

Bruce SCHARSCHMIDT, San Francisco, CA;
Masoud Mokhtarani, Walnut Creek, 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.

1R103 (Rev. 10/09)
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Admiss. COMIMISSIONER FOR PATENTSPO Rm’ 1450

Alexandr]a,‘.’n‘gima 22313-1450www.uspto.gov
 
 APPLICATION NUMBER FILING OR 371(C) DATE FIRST NIAVIED APPLICANT ATTY. DOCKET NOJTITLE

13/417,137 03/09/2012 Bruce SCHARSCHMIDT 79532800311802
CONFIRMATION NO. 6423

34055 PUBLICATION NOTICE
PERKINS COIE LLP — LOS General

peg OFFICE Box 1247 lllllllll II1111111111111111111111111111111111 111 111111
SEATTLE, WA 98111—1247

Title:METHODS OF THERAPEUTIC MONITORING OF NITROGEN SCAVENGING DRUGS

Publication No.US-2013-0085179-A1
Publication Date:04/04/2013

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 1-8 8 8 -786-0101

page 1 of 1
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Electronic Acknowledgement Receipt 

EFS ID: 15480943

Application Number: 13417137

International Application Number:

Confirmation Number: 6423
 

. . METHODS OF THERAPEUTIC MONITORING OF NITROGEN SCAVENGING
TItIe of Invention:

 

 

 

 

 

 

 

DRUGS

First Named Inventor/Applicant Name: Bruce SCHARSCHMIDT

Customer Number: 34055

Filer: Lauren SIiger/Colleen Kirchner

Filer Authorized By: Lauren Sliger

Attorney Docket Number: 79532.8003.USOZ

Receipt Date: 10—APR-201 3

Filing Date: 09—MAR—201 2

Time Stamp: 14:08:52

Application Type: Utility under 35 USC111(a)

Payment information:

Submitted with Payment no

File Listing:

Document . . File Size(Bytes)/ Multi Pages

Number Document Descnptlon m Message Digest Part /.zip (if appl.)
52493

1 Request for Certificate of Correction CertificateofCorrection.pdf no 1

(21efe6754b43f7d4aa0c489409968dec7d]357b

Warnings:

Information:
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50146

RequestCertificateCorrection. i no 1
 

2 Request for Certificate of Correction dfp 96c]D491d8e963adach83619e114dae<90631163

Warnings:

Information: 

Total Files Size (in bytes)l 102639

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

lfa 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

lfa 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

lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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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PTO/SB/44 (09-07)
Approved for use through 08/31/2013. OMB 0651-0033

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 numberAlso Form PTO-1050

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

Page _1 of_1
PATENT NO: : 8,404,215 B1

APPLICATION NO. : 13/417,137

ISSUE DATE : March 26, 2013

INVENTOR(S) : Bruce SCHARSCHMIDT et al.

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

On the Face page, in field (54) "TITLE", column 1, line 2, insert --DRUGS-- after
"NITROGEN SCAVENGING".

Claim 2, column 24, line 45, insert --c)-- before "administering the nitrogen". 
MAILING ADDRESS OF SENDER (Please do not use customer number below):

Customer Number 34055
Perkins Coie LLP
PO. Box 1208

Seattle, WA 98111-1208
Phone: (310) 788—9900

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office. U.S. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

79532—8003.U802/LEGAL26315708. 1
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Attorney Docket No. 79532.8003.U802

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: BRUCE SCHARSCHMIDT ET AL.

U.S. PATENT No.: 8,404,215 B1

ISSUED: MARCH 26,2013

FOR: METHODS OF THERAPEUTIC MONITORING OF

NITROGEN SCAVENGING DRUGS
 

RE UEST FOR CERTIFICATE OF CORRECTION

UNDER 37 C.F.R. 1.322

Attn: Certificate of Corrections Branch

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir:

1. Applicants request a Certificate of Correction to correct the error in the above-

identified patent listed on the enclosed Form PTO/SB/44.

2. The requested correction does not constitute new matter or require

reexamination of the patent.

3. The error listed on Form PTO/SB/44 is believed to be due to mistake on the part

of the USPTO (37 C.F.R. § 1.322). Accordingly, no fee is believed to be due.

4. Please send the Certificate of Correction to the undersigned at the address
shown below.

Dated: April 10, 2013 Respectfully submitted,

Correspondence Address: PERKINS COIE LLP
Customer No. 34055

Perkins Coie LLP

Patent - LA

PO. Box 1208 By: /Patrick D. Morris/

Seattle, WA 98111—1208 Patrick D. Morris

Phone: (310) 788-9900 Reg. No. 53,351

Fax: (206) 332-7198

79532—8003.USOZ/LEGAL26315699. 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 8,404,215 B1 Page 1 of 1
APPLICATION NO. : 13/417137

DATED : March 26, 2013

INVENTOR(S) : Scharschmidt et 211.

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, in Item [54] “TITLE”, and in the Specifications, column 1, line 2, insert
--DRUGS-- after “NITROGEN SCAVENGING”.

In the Claims

Claim 2, column 24, line 45, inseIt --c)-- before “administering the nitrogen”.

Signed and Sealed this

Twenty-fifth Day of March, 2014

Wwfléa.
Michelle K. Lee

Deputy Director ofthe United States Patent and Trademark Oflice
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A0 120(Rev 08/10)

Mail Stop 8 REPORT ON THE
To: Director of the us. Patent and Trademark Office FILING 0R DETERMINATION or AN

PO. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313—1450 TRADEMARK 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1 I 16 you are hereby advised that a court action has been
filed in the U.S. District Court United States District Court, Eastern District of Texas on the following

I] Trademarks or 1] Patents. ( [I the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:14-CV-384 4/23/2014 United States District Court, Eastern District of Texas

PLAINTIFF DEFENDANT

Hyperion Therapeutics, Inc.

Hyperion Therapeutics, Inc.
2/4/2014 Hyperion Therapeutics, Inc.

 

Par Pharmaceutical, Inc.

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
1:] Amendment D Answer I] Cross Bill |:I Other Pleading

PATENT OR DATE OF PATENT ,
TRADEMARK N0. OR TRADEMARK HOLDER 0r PATENT OR TRADEMARK

_——
_—
_—
_—
_—

In the above—entitled case, the following decision has been rendered orjudgemcnt issued:

   

  
  

 

DECISION/JUDGEMENT

(BY) DEPUTY CLERK

Copy l—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy Z—Upon filing document adding patent(s), mail this copy to Director Copy 4—Casc file copy
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PTO/NNSG ‘07-‘32)
Approved for use tram-Jng 11/30/2014. OMB 065 5

 

a‘ icatio ieratifi aahtateme '
under 37 CPR 3.733;).

i hereby appoint.

 

 Practitioners asssciated with Cusiomar Number:
0R 191325

[:3 Practatmneris} named beicw {if mare than ten pateni practitionera are to be named, than a customer number must be used):

 

 

 
any and ail patant appiicatians a99:gned 9,113; to the undersigned awarding ie the USPTO assignment reams or assignments decumanis

j attached is: this: farm in accordanue wiflh 37 CFR 3.730

m.um“m“m“mfim“m“““‘?“uu‘“‘““.“u‘“n."nn‘n.\u“\‘n.“9‘."9‘.9‘n.9“n9"9.“9‘.9‘9‘.9‘.9.\“9.9"9.“9‘.“99.9“9m‘9m‘9m‘..9‘9‘.9‘9‘.9“9.9"9.“9‘.9‘9‘.9‘9‘.9“9.9"9.“9‘.9‘9‘m99m99m“m“m: -

ii, Fm.“ a: 

[Zip
Country ,.......a........a.  
'i'eiephone

Amgriee Name and Address Horizon Therapeutics, inc.
533 Bryant, Suite #6
Pale) Airs), CA 94301

E A may of this farm, ragathar with a statement under 3? CFR 313(9) (Farm PTOIAIAjfsfi or equivaflanr} is required ta be
Filer: in reach applicatien Err which this farm is used, The swtemam under 37 CPR 333(6) may be samplerarfl by One af .
Thee pramitianarss appointed in this farm, and must identify the appiicarian in which this Power M Niamey is m be mart

SEGNATURE 0f Aasignee 0f Recard
The individuai whose signature and rifle is suppiied baiow is authorized 1:0 as? on behaflf of the assigneeJ

.u. and a 5 .
as“? 'Mw, ‘

 
 

csrxtmwna an 1?») a ' ' " j ; “ ‘ uggaar nsfmuu‘lui.‘ 3m 3m dire. mat ‘khc‘s .lnrsm :3er Wilmer,
L1, Paizmifm ,. , ‘ ,Rib Bax-M arm {ml-3?} Y 343513 E3€2Mi)‘¥'SENSF

, KIA zmsmsa, 'PIE-9M3 TO THIS skfiflfifiii§$ SEND TO: Cnmrsiimissmsr‘ far ‘Paienta, 9,0, firm “34.56, Nammk
   

“you Hr:te assistance in compieting the farm, cal! ‘E-800~F":’O~9199 and $959.81 swim 2.
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PTO/AlA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

US. Patent and Trademark Office;U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of1995, no persons arerequired to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: HORIZON THERAPEUTICS, INC.
 

As set forth on the attached Schedule A Filed/Issue Date: As set forth on the attached Schedule A
  

Application No./Patent No.:
Titled:

HORIZON THERAPEUTICS, INC. 3 Delaware Corporation

 

(Name of Assignee) (Type of Assignee. e.g., corporation, partnership university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1,2, 3 or 4 below):

1. The assignee of the entire right. title, and interest.

2. I: An assignee of less than the entire right, title, and interest (check applicable box):

l_l The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

l:l There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. l:l The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose % of options A or B below):

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 599 Schedule A , Frame See Schedule A , or for which a copy
thereof is attached.

B. E] 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 documentwas recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
 

2. From: To: 

The documentwas recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
 

 
[Page 1 of 2]

This collection of information is required by37 CFR3.73(b). The information is required toobtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Contidentialityis governed by35 U.S.C. 122and 87 CFR1.11 and1.14. Thiscollection is estimated to take 12 minutes to complete, including
gathering, preparing and submittingthe 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 tothe Chief Information Officer, US. Patent and Trademark
Office, us Department of Commerce, PO Box 1450, Alexandria, VA 22313-1450 DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESSSEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450

Ifyou need assistance in completing theform, call I-800-PTO-9199 and select option 2.
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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.

STATEMENT UNDER 37 CFR 3.73‘0!

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

I: Additional documents in the chain of title are listed on a supplemental sheet( ).

El As required by 37 CFR 3.73(c)(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 (Le, a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Dennis A. Bennett/ May 15, 2015
Signature Date

Dennis A. Bennett

Printed or Typed Name

 
 

Attorney of Record, Reg No. 34547

Title or Registration Number

 
[Page 2 of 2]
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Schedule A
 

 

079532-8001.USO1 12/350,111 2009-01-07 022305 / 0387 02/24/2009
025031 /0014 09/22/2010

028014 / 0894 04/09/2012

035638 / 0305 05/14/2015 
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Paper No. 13

Filed: November 4, 2015

Trials@uspto.gov
571.272.7822

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD ‘

PAR PHARMACEUTICAL, INC.,

Petitioner, '

V.

HORIZON THERAPEUTICS, INC.‘,
Patent Owner.

Case [PR2015-01127

Patent 8,404,215 B1

Before TONI R. SCI-[EINER, DEBORAH KATZ, and GRACE KARAFFA

OBERMANN, Administrative Patent Judges.

KATZ, Administrative Patent Judge.

’ DECISION

Institution of Inter Partes Review

37 C.F.R. § 42.108

1“
[E]ffective May 7, 2015, the name of Hyperion Therapeutics, Inc., was

changed to Horizon Therapeutics, Inc. . . . Accordingly, Horizon

Therapeutics, Inc. . . . is the Patent Owner of US. Patent No. 8,642,012.”

(Paper 5, 2.)
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IPR2015-01 127

Patent 8,404,215 Bl

I. ‘ BACKGROUND

Par Pharmaceutical, Inc. (“Petitioner”) filed a request for an inter

partes review (“IPR”) of claims 1—11 of US. Patent No. 8,404,215 B1

(Ex. 1001 (“the ’215 patent”)) (Paper 2 (“Pet.”)) and was accorded a filing

date of April 29, 2015 (Paper 3). Hyperion Therapeutics, Inc. (“Patent ,

Owner”) timely filed a Preliminary Response (Paper 8 (“Prelim Resp.”)).

Under 35 U.S.C. § 314(a), an inter partes review may not be instituted

unless Petitioner shows that there is “a reasonable likelihood that the

petitioner would prevail with respect to at least 1 of the claims challenged in

the petition.” Petitioner makes that showing with respect to some of the

grounds for unpatentability of claims 1—1 1. Therefore, we institute review

as to claims 1—1 1.

Our findings of fact and conclusions of law are based on the record

developed thus far, prior to Patent Owner’s Response. This is not a final

decision as to the patentability of any challenged claim. If a final decision is

issued in this case, it will be based on the full record developed during trial.

A. Relatedproceedings

Petitioner and Patent Owner identify Hyperion Therapeutics Inc. v.

Par Pharmaceutical, Inc, Case No. 14-cv-00384 (E.D. Tex), filed April 23,

2014 in the US. District Court for the Eastern District of Texas by Patent

Owner, as a related matter. (Pet. 6.; Patent Owner’s Initial Mandatory

Notices filed June 17, 2015 at 3.) Petitioner indicates that Patent Owner

served the complaint on April 29, 2014, alleging that Petitioner has infringed

two of its patents, including the ’215 patent.
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Petitioner indicates that it has also filed a second petition for an inter

partes review of Hyperion’s US. Patent 8,642,012 B1, but represents that

the ’215 patent is not related to that patent. (Pet. 7.)

B. The ’21 5 patent (Ex. 1001)

The ’215 patent is entitled “METHODS OF THERAPEUTIC

MONITORING OF NITROGEN SCAVENGING.” (Ex. 1001.) It issued

from an application filed March 9,2012, and claims priority to two

provisional applications filed November 29, 2011 and September 30, 2011. ’

(Ex. 1001 coversheet.) Petitioner’s witness, Neal Sondheimer, M.D., Ph.D.2,

testifies that nitrogen scavenging is a therapy using drugs to treat nitrogen

retention disorders. (Ex. 1002 1[ 17 .) These disorders occur, for example, in

urea cycle disorders (“UCDs”), wherein the, body is unable to remove excess

nitrogen-waste. (Id. ii 18.) When the body functions normally, dietary

amino acids are converted first to ammonia and then to urea in the urea cycle

and, finally, excreted in the urine. (Id) In UCDs, the enzymes controlling

this urea cycle are deficient, leading to dangerously high levels of ammonia

in the blood, causing lethargy, coma, brain damage, or even death. (Id)

2 Petitioner relies on the testimony ofNeal Sondheimer, M.D., Ph.D. (Ex.
1002). Dr. Sondheimer testifies that he currently holds several positions at

the Children’s Hospital of Philadelphia and the University of Pennsylvania,

including Attending Physician in the Division of Biochemical Genetics,

Training Director for the Clinical Biochemical Genetics Group, Program

Director for Medical Genetics, and Assistant Professor of Pediatrics. (Ex.

1002 11 10.) Dr. Sondheimer testifies that he has been involved in several

research studies about the treatment of urea cycle defects and has co-

authored several publications about the use of ammonia-scavenging

medications. (Id. 11 12.) At this stage of the proceeding, we find Dr.

Sondheimer to be qualified to provide opinions on the subject matter at
issue.
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Nitrogen scavenging drugs treat UCDs by providing an alternative

pathway to remove excess ammonia. (Id. 11 21.) These drugs, including

sodium benzoate and phenylacetic acid, remove ammonia ions from the

blood and allow them to be excreted. (Id) Dr. Sondheimer testifies that

these drugs were known before the priority date claimed for the ’21 5 patent.

(Id., citing Ex. 1012,147—48 and Ex.1015,10—11and13.)

The ’215 patent has three independent claims: claims 1, 2, and 3. For

the purposes of our analysis, claim 1 of the ’215 patent is illustrative. Claim

1 recites:

1. A method for adjusting the dosage of a nitrogen

scavenging drug in a subject who has previously been

administered an initial dosage of the nitrogen scavenging drug,

comprising:

a) measuring a fasting blood ammonia level for the

subject;

b)' comparing the fasting blood ammonia level to the

upper limit of normal for blood ammonia level; and

c) administering an adjusted dosage of the nitrogen

scavenging drug, wherein the adjusted dosage is greater than

the initial dosage if the fasting blood ammonia level is greater

than half the upper limit ofnormalfor blood ammonia level.

(Ex. 1001, 24:28—39 (emphasis added).)

Each of Patent Owner’s independent claims is drawn to a method of

adjusting the dosage of a nitrogen scavenging drug, wherein the fasting

blood ammonia level of the subject is measured and compared to the “upper

limit of normal for blood ammonia.” (Ex. 1001, 24:28—57.) This

comparison is used to determine whether “the fasting blood ammonia level
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is greater than half the upper limit of normal for blood ammonia level,” and

if so, the nitrogen scavenging drugis administered.3 (Id)

Independent claims 2 and 3 also include a limitation to administering

the nitrogen scavenging drug when a subject’s fasting blood ammonia level

is greater than half the upper limit of normal.

C. Applied Prior Art

Petitioner relies on the following prior art references:

Abbreviation Citation Exhibit

Number ‘

INBORN METABOLIC DISEASES: DIAGNOSIS 101 1AND TREATMENT, 214—22 (J. Femandes et

1006
al. eds., 3d ed. 2000 .

Simell 1005

PHYSICIAN’S GUIDE TO THE LABORATORY

DIAGNOSIS OF METABOLIC DISEASES, 261—

’859 Publication 1008 '

Brusilow ’91 1012

enad Blau et al. eds., 2d ed. 1996 .

Olli Simell et al., Waste Nitrogen Excretion

3 In claims 1 and 3, the dosage of nitrogen scavenging drug administered is
greater than an initial dose originally administered tO the subject. In claim 2,

Via Amino Acid Acylation: Benzoate and

Phenylacetate in Lysinuric Protein

an initial dose of nitrogen scavenging drug is not specified. (Ex. 1001,

24:2 8—57.)

 

 
 

 
 
 

 
 
 

   

 

 

 
 

  
 

  
 
 
 

 

 

Intolerance, 20 PEDIATRIC RESEARCH
1117—21 1986.

US. Patent Publication NO. 2010/0008859

A1, filed January 7, 2009, published

Janua 14, 2010.

Saul W. Brusilow, Phenylacetylglutamine

May Replace Urea as a Vehiclefor Waste

Nitrogen Excretion, 29 PEDIATRIC ,
RESEARCH 147—150 1991 .
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Brusilow ’84

Scientific

Discussion

 
  

 
 

 Saul W. Brusilow et al., Treatment of

Episodic Hyperammonia in Children with

Inborn Errors of Urea Synthesis, 310 THE
NEW ENGLAND JOURNAL OF MEDICINE

 
 

 

 

1004

1010

1009

Petitioner challenges the patentability of ’215 patent claims 1—11

Majorie A. Dixon et al., Intercurrent illness

in inborn errors ofintermediary

metabolism, 67 ARCHIVES OF DISEASE IN

CHILDHOOD 1387—91 1992 .

Scientific Discussions, EMEA, 1—12 (2005)

(discussion for Ammonpas) (reportedly

available at http://www.ema.europa.eu/

docs/en_GB/document_library/EPAR_-

_Scientific_Discussion/human!0002 1 9/WC
500024748.

  
  

  
  

 

  
  

  

D. Asserted Grounds of Unpatentability

under 35 U.S.C. § 103 over the following groups of references:

Fernandes in View of Blau, Simell,and the ’859 Publication I

Fernandes in View of Blau, Simell, -and Brusilow ’91

Fernandes in View of Blau, Simell,and the ’859 Publication

Fernandes and Brusilow ’84 in View of

Fernandes and Brusilow ’84 in View ofBlau, Simell, and the ’859 Publication

Dixon - , '

Scientific Discussion in View of Blau, -

Blau, and Simell

Dixon, and Brusilow ’91

 

 
 

   
 
 

Fernandes and Brusilow ’84 in View of

Blau, Simell, and Brusilow ’91

-

-  
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_Dixon, and the ’859 Publication

11. Analysis ‘

Under 35 U.S.C. § 103 subject matter is unpatentable “if the

differences between the claimed invention and the prior art are such that the

claimed invention as a whole would have been obvious before the effective

filing date of the claimed invention to a person having ordinary skill in the

art to which the claimed invention pertains.” In KSR Int ’1 Co. v.‘ Teleflex

Inc, 550 US 398, 421 (2007), the Supreme Court explained that if the

person of ordinary skill could have arrived at the claimed subject matter

using common sense to combine different teachings of the prior art, that

subject matter is likely obvious, not innovative.
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A. Ground I

Petitioner cites to Fernandes, Blau, Simell, and the ’859 Publication to

argue that Patent Owner’s claims 1, 3—7, and 9 would have been obvious.

(Pet. 12—23.) As Petitioner notes, Fernandes teaches treating UCDs with

nitrogen scavenging drugs, including sodium benzoate (which is recited in

dependent claim 7) and phenylbutyrate. (Pet. 13, citing Ex. 1011, 219.)

Fernandes also teaches that plasma ammonia levels should be regularly

monitored to determine dosing of these drugs, with the goal of keeping the

level of ammonia in the blood below 80 umol/L. (Ex. 1011, 219 (“All

treatment must be monitored with regular quantitative estimation of plasma

ammonia and amino acids, paying particular attention to the concentrations

of glutamine and essential amino acids. The aim is to keep plasma ammonia

levels below 80 umol/l‘. . .”).)

Petitioner relies on Figure 17.2 on page 220 of Fernandes, which is

reproduced below, to show that Fernandes teaches adjusting the dosage of

nitrogen scavenging drugs in response to the level of ammonia in the blood.
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Figure 17.2, reproduced above, depicts a flow chart for management of

patients with UCDs, wherein the plasma ammonia level of a patient who was '

previously stabilized is evaluated. Following the flow chart of Figure 17.2,

if the plasma ammonia level is either greater than or less than 80 umol/L, the

levels of glutamine and essential amino acids in the plasma are evaluated.

Depending on the levels of these substances, Figure 17.2 indicates whether

medicines should be increased. Petitioner argues that Figure 17.2 shows that

Femandes teaches increasing the dose of a nitrogen scavenging drug when

the measured plasma ammonia is greater than 80 umol/L. (See Pet. 13.)

Petitioner argues filrther that Femandes teaches increasing the dosage

of the nitrogen scavenging drug sodium benzoate from 250 mg/kg/day to

500 mg/kg/day. (Pet. 20, citing Ex. 1011, 219 (“Sodium benzoate is usually
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given in doses up to 250 mg/kg/day but, in acute emergencies, this can be

increased to 500 mg/kg/day.”).)

Petitioner relies on Simell for its teaching that fasting blood ammonia

levels were measured in a study of the effects of benzoate and phenylacetate.

(Pet. 13—14, citing Ex. 1005, 1117—18.) Similarly, Blau teaches measuring

blood ammonia levels at least four hours afier the last meal or intravenous

amino acid supply when evaluating UCDs. (Pet. 14, citing Ex. 1006, 273.)

Petitioner relies on the ’859 Publication for its teaching of a method of

adjusting the dose of a nitrogen scavenging drug according to a comparison

of the subject’s blood ammonia levels with the upper limit of normal for .

blood ammonia levels. (Pet. 14, citing Ex. 1008 1] 94: “As used herein,

plasma levels of ammonia are acceptable when they are at or below a level

considered normal for the subject, and commonly this would mean plasma

ammonia level is below about 40 umol/L. In certain clinical tests described

herein the upper limit of normal for the subjects was between 26 and 35

umol/L . . . .”; see also {[11 63 and 201 and Fig. 3.)

According to Dr. Sondheimer, those of skill in the art would have

been motivated to combine the teachings of Fernandes, Simell, Blau, and the

’859 Publication, which demonstrate the level of skill in the art at the time,

because they relate to different aspects of using nitrogen scavenging drugs

for treating UCDs. (Ex. 1002 1111 44—47 and 49; see Pet. 15—16.) Dr.

Sondheimer also testifies that in light of these teachings, those of skill in the

art would have administered a dose of a nitrogen scavenging drug greater

than the initial dose if the measured fasting blood ammonia level is greater

than the upper limit of normal. (Ex. 1002 1] 57; see Pet. 21—22.)

10
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Patent Owner responds to Petitioner’s challenge in Ground 1 by

arguing that Petitioner has failed to show that any of the cited references

teach adjusting the dose of a nitrogen scavenging drug “if the fasting blood

ammonia level is greater than half the upper limit of normal for blood

ammonia level.” (Prelim. Resp. 19.) Patent Owner argues that the critical

aspect of their invention is adjustment of drug dosing well before the upper

limit of normal. (Prelim. Resp. 23.) According to Patent Owner,lthe art

cited by Petitioner does not reflect a “line” for dose adjustment drawn at half

the upper limit of normal, but instead teaches a “line” at much higher blood

ammonia levels. (Id. at 19—24.)

Patent Owner admits that the ’21 5 patent claims do not expressly

specify an upper limit of fasting blood ammonia levels, but argues that

because ammonia is so toxic to nerve cells an upper limit is set “by the

realities of the disorders being treated.” (Prelim. Resp. 24.) To support this

argument, Patent Owner cites to the ’215 patent specification, which defines

the “upper limit of normal” as “the highest level in the range of normal

values.” (Prelim. Resp. 13—14, citing Ex. 1001, 12:18—19; also citing

Ex. 1001, 4:39—42, 3:21—22, 47—48, 4:10—11, and 12:47—56.) 4

Despite Patent Owner’s argument, we are persuaded that Petitioner is

reasonably likely to prevail. The information presented at this stage of the

proceeding does not establish that Patent Owner’s claims are limited to

4 Patent Owner argues that the Petitioner failed to provide a proper claim
construction and that, therefore, the Petition should be denied. (Prelim.

Resp. 5—11.) We are not persuaded that, if there is any deficiency in the

Petition, it is fatal to Petitioner’s arguments. Instead, for the purposes of this

decision, we are able to understand both Petitioner’s and Patent Owner’s

arguments regarding interpretation of the scope of the challenged claims 'in a

manner sufficient to apply the claims to the asserted prior art.

11
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administering an adjusted dosage based on a measurement of plasma

ammonia falling within the range between “greater than half the upper limit

of normal” and some upper, unspecified, limit. On this record, under the

broadest reasonable interpretation, Patent Owner’s claims specify only a

lower limit for drug adjustment (“half the upper limit of normal”), not an

upper limit. See 37 C.F.R. § 42.100(b); see In re Cuozzo Speed Techs, LLC,

793 F.3d 1268, 1275—79 (Fed. Cir. 2015). Petitioner shows sufficiently that

the claims do not exclude methods where the dose is adjusted when blood

ammonia levels are more than half the upper limit of normal. y

Patent Owner argues further that Femandes does not teach adjusting

nitrogen scavenging drug dosage when blood ammonia levels are greater

than 80 umol/L because Femandes bases the adjustment on plasma

glutamine levels. (Prelim. Resp. 19—22.) Citing Figure 17.2, Patent Owner

argues that under the scheme depicted, medicine is increased when plasma

glutamine levels are greater than 1000 umol/L, regardless of whether the

plasma ammonia level is greater or less than 80 umol/L. (Prelim. Resp. 20.)

We are not persuaded to deny review, however, based on Patent

Owner’s argument that Femandes teaches other routes (not covered by the

challenged claims) for adjusting the dose of nitrogen scavenging drugs,

including a route based on evaluation of glutamine levels. That argument

does not detract from Petitioner’s showing that Femandes teaches that at

least one path to increasing medicines is when plasma ammonia levels are

greater than half the upper limit of normal. At this point in the proceeding,

Patent Owner has not directed us to evidence that those of skill in the art

would not have appreciated this teaching. Any final decision will be based

on the full trial record.

12
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Patent Owner argues further that Femandes does not teach measuring

fasting blood ammonia levels (Prelim. Resp. 19) and that neither Blau, nor

Simell, nor the ’859 Publication teaches adjusting the dosage of a nitrogen

scavenging drug when blood ammonia levels are half the upper limit of

9 normal (Prelim. Resp. 25—27). These references were not cited for the

limitation that Patent Owner argues, but others were. “Non-obviousness

cannot be established by attacking references individually where the

rejection is based upon the teachings of a combination of references.” In re

Merck & Co., Inc, 800 F.2d 1091, 1097 (Fed. Cir. 1986) (citing In re Keller,

642 F.2d 413, 425 (CCPA 1981)).

Patent Owner argues further that Blau teaches away from using

plasma ammonia levels to determine dose adjustment, recommending a

“more holistic approach” instead. (Prelim. Resp. 27.) At this stage of the

proceeding, the record does not make clear what this “more holistic

approach” is. Patent Owner has not directed us to an express description of

a “more holistic approach” and has not had the opportunity to present the

testimony from the perspective of one skilled in the art about whether the

teachings of Blau would discourage those of skill in the art from using a

method that includes the steps of the ’215 claims to adjust nitrogen

scavenging drug dosage. See 37 C.F.R. § 42.107(c) (no new testimonial

evidence may be submitted with a preliminary response). Accordingly, at

this preliminary stage of the proceeding, we are not persuaded us that Blau

teaches away from the claimed invention, or otherwise indicates there is not .

a reasonable likelihood Petitioner will prevail.

In light of the evidence and arguments presented so far, we consider

' there to be a reasonable likelihood that Petitioner will prevail on the
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challenges made in Ground 1. Accordingly, we institute review of claims 1,

3—7, and 9. In making this determination, we do not make a final

determination of the patentability of the ’215 claims.

B. Grounds 2—4

_ In Grounds 2—4, Petitioner challenges claims 2, and 4-11. (Pet. 23—

38.) We are persuaded, based on the information presented at this stage of

the proceeding, that Petitioner is reasonably likely to prevail at trial on

Grounds 2—4. We focus our analysis on claims 2, 8, 10, and 11, which are

not included in the grounds instituted above.

Briefly, Petitioner’s Ground 2 challenges claim 8 of the ’215 patent,

which recites:

8. The method of claim 3 or 4, wherein administering an

increased dosage of the nitrogen scavenging drug produces a

normal average daily ammonia level in the subject.

(Ex. 1001, 253—5.) In Ground 2, Petitioner cites to Brusilow ’91 for its

teaching of treatments with the nitrogen scavenging drugs phenylacetate or

phenylbutyrate to bring daily plasma ammonia levels to 25.5 i 3.3 umol/L,

wherein the upper limit of normal is less than 30 umol/L. (Pet. 23—24, citing

Ex. 1012, 149.) Petitioner relies on the testimony of Dr. Sondheimer to

support its argument that those of skill in the art would have been motivated

to combine these teachings of Brusilow ’91 with the teachings of Femandes,

Simell, and Blau and that the combination teaches each and every element of

claim 8. (Pet. 24—26, citing Ex. 1002 111] 65—67.)

Petitioner’s Ground 3 challenges claims 10 and 11. Claim 10 recites:

10. The method of any of claims 1-3, wherein the upper

limit of normal blood ammonia level is 35 umol/L.

14
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(Ex. 1001, 26:1—2.) In regard to claim 10, Petitioner cites to the ’859

Publication as teaching that the upper limit of normal for blood ammonia

levels in certain clinical tests was between 26 and 35 umol/L. (Pet. 28,

citing Ex. 1008 11 94.) Petitioner argues that this teaching, along with the

teachings of Femandes, Simell, and Blau, renders obvious claim 10 of the

’215 patent. (Pet. 28—29, citing Ex. 1002 1] 73.)

Claim 11 recites:

11. The method of claim 5, further comprising:

d) measuring urinary PAGN excretion; and

e) determining an effective dosage of the PAA prodrug

based on a mean conversion of PAA prodrug to urinary PAGN
. of 60-75%.

(Ex. 1001, 2623—7.) In regard to claim 11, Petitioner cites to Femandes as

teaching treatment of a patient with a PAA prodrug5 (such as

phenylbutyrate) (Ex. 1011, 219—20) and to the ’859 Publication for its

teaching that PAA prodrugs have a conversion rate of 60—75% into urinary

PAGN (see Ex. 1008 W 20, 43, and 223). Petitioner argues that these

teachings, along with the teachings of Fernandes, Simell, and Blau, render

obvious claim 11 of the ’215 patent. (Pet. 29—30, citing Ex. 1002 1] 77.)

Petitioner’s Ground 4 challenges claims 2, 4—7, 9, and 10 of the ’215

patent. Claim 2 recites:

2. A method of administering a nitrogen scavenging drug

to a subject having a nitrogen retention disorder comprising:

5 Dr. Sondheimer testifies that phenylbutyrate is a prodrug of phenylacetic
acid (“FAA”), meaning that phenylbutyrate is converted into PAA in the

body. Dr. Sondheimer testifies further that PAA, in turn, is converted to

phenylacetyl glutamine (“PAGN”), which removes two ammonia ions as it

'is excreted from the body. (Ex. 1002 Tl 21.) Patent Owner has not contested

Dr. Sondheimer’s testimony at this stage of the proceeding.
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a) measuring a fasting blood ammonia level for the

subject;

b) comparing the fasting blood ammonia level to the

upper limit of normal for blood ammonia level; and

c) administering the nitrogen scavenging drug to the

subject if the fasting blood ammonia level is greater than half

the upper limit of normal for blood ammonia level.

03x. 1001, 24:40—47.) In regard to claim 2, Petitioner cites Brusilow ’84,-

along with Femandes, Blau, and Simell. (Pet. 30—36.) Petitioner argues that

Brusilow ’84 teaches treatments for increased blood ammonia levels in

children with UCDs. (Pet. 30—3 1, citing EX. 1004, 1631.) According to

Dr. Sondheimer, those of skill in the art would have understood the

description of treatment of a patient with UCD in Brusilow ’84 as measuring

the blood ammonium level afier a 24-hour fast. (Ex. 1002 11 79.)

Dr. Sondheimer testifies further that Brusilow ’84 teaches comparing these

fasting blood ammonia levels to the upper limit of normal for blood

ammonia, and administering a dose of sodium benzoate and phenylacetate if

the measured blood ammonia level is greater than half the upper limit of

normal. (Id) Petitioner relies on the testimony of Dr. Sondheimer to argue

that those of skill in the art would have combined this teaching with the

teachings of Femandes, Simell, and Blau and would have considered the

method of claim 2 to have been obvious. (Pet. 32—36, citing Ex. 1002 1] 96.)

Claims 4—7, 9 and 10 of the ’215 patent provide further limitations on

the methods of claims 1—3, including: limiting the type of nitrogen retention

disorder being treated (claim 4), limiting the type of nitrogen scavenging

(claims 5 and 6), adding a step of determining the upper limit of normal

blood ammonia level for the subject (claim 9), and defining the upper limit

of normal (claim 10). (Ex. 1001, 24258—262.) At this point in the
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proceeding, Petitioner shows sufficiently that each of these additional

elements is taught in the cited references. (See, e.g., Ex. 1004, 1631, Ex.

1011, 219, et al.)

In response to Petitioner’s challenges in Grounds 2—4, Patent Owner

asserts only that Brusilow ’84 and Brusilow ’91 do not cure the deficiencies

of Femandes, Blau, and Simell. According to Patent Owner, Femandes,

Blau, and Simell do not “draw a line” for adjusting nitrogen scavenging drug

dosage when the fasting blood ammonia level is greater than half the upper

limit of normal. (Prelim. Resp. 30—34.)

As discussed above, at this point in the proceeding, we find that the

combined teachings of Femandes, Blau, and Simell suggest administering a

drug when the fasting blood ammonia level is greater than half the upper V

limit of normal. Therefore, Petitioner meets the threshold for institution of

review of the claims of the ’215 patent challenged in Grounds 2—4 of the

Petition. We do not make a final determination of the patentability of the

claims challenged in Grounds 2—4 at this time.

C. Grounds 5 and 6

Petitioner’s Grounds S and 6 challenge claims 8 and 11, respectively,

citing Brusilow ’84, in addition to the references cited in Grounds 2 and 3.

(Pet. 38—42.) Petitioner cites Brusilow ’84 for its “broader understanding of

the treatmentlof UCD patients with nitrogen scavenging drugs.” (Pet. 38—

39, citing Ex. 1002 11 98.) We are not persuaded that the addition of

Brusilow ’84 to the references cited in Grounds 2 and 3 is necessary as a

separate grounds of challenge because Petitioner has provided only broad

statements, without reference to specific teachings, about how Brusilow ’84

contributes to these grounds of challenge. Accordingly, we decline to
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institute review based on Grounds 5 and 6. See 35 U.S.C. § 314(a)

(institution is discretionary, not mandatory); 37 C.F.R. § 42.108(a) (Board

has discretion to institute review “on all or some of the grounds of

unp‘atentability asserted for each claim) (emphasis added); 37 C.F.R.

§ 42.1(b) (providing that the rules governing trial practice and procedure are

to be construed “to secure the just, speedy, and inexpensive resolution of

every proceeding”).

D. Grounds 7—9

In Ground 7, Petitioner argues that claims 1—7 and 9 are unpatentable

over the combination of Scientific Discussion, Blau, and Dixon. (Pet. 43—

48.) Petitioner cites Scientific Discussion for its teaching of dosing sodium

phenylbutyrate (called “Ammonaps”) in patients with UCDs according to

individual titration and therapeutic monitoring. (Pet. 43, citing Ex. 1009, 8.)

Petitioner also cites Scientific Discussion for teaching measuring plasma

ammonia levels and comparing them to the upper limit of normal as part of

therapeutic monitoring. (Pet. 43, citing Ex. 1009, 10.)

Petitioner relies on the testimony of Dr. Sondheimer to argue that the

prior art teaches higher levels of ammonia in the blood require increasing

sodium phenylbutyrate dosage and that those of skill in the art would have

understood that if the ammonium value is greater than one half the upper

limit of normal, sodium phenylbutyrate should also be increased. (Pet. 48,

citing Ex. 1002 1] 116.)

Petitioner presents Scientific Discussion for teachings that are similar

to those for which Petitioner cited Femandes in Grounds 1-4. Accordingly,

we do not institute review on Grounds 7-9 because the issues to be resolved
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regarding the challenges to Patent Owner’s claims will be resolved in regard

to Grounds 1-4. 37 C.F.R. § 42.1(b).

E. Real Party-in—Interest

Petitioner identifies Par Pharmaceutical, Inc. (“Par Inc.”) as the real

party-in-interest. (Pet. 6.) We note that Petitioner represents that Par Inc. is

a wholly owned subsidiary of Par Pharmaceutical Companies, Inc., but does

not identify Par Pharmaceutical Companies, Inc. as a real party-in-interest.

(Pet. 6, n.2.)

Patent Owner argues that Par Pharmaceutical Companies, Inc. (“Par

Co.”) was not properly identified as a real party-in—interest. (Prelim.

Resp. 40.) Patent Owner argues that because of this deficiency, the Petition

violates the statutory and regulatory requirements for receiving a filing date,

citing 35 U.S.C. § 312(a) and 37 CPR. § 42.8(b)(l). Patent Owner argues

further that because the Petition was filed exactly one year after Par Inc. was

I served with the complaint in litigation in the Eastern District of Texas,

Petitioner cannot correct the failure to name all the real parties-in-interest by

filing a new petition. (Prelim. Resp. 40-41.)

According to Patent Owner, Par Co. is a real party-in-interest to the

proceeding because it is involved in developing, manufacturing, and

distributing pharmaceutical products. (Prelim. Resp. 43—45, citing

Exs. 2003 and 2004.) Patent Owner also directs us to information that, in a

different proceeding, Par Co. pleaded guilty pursuant to an agreement with

the United States Attorney for the District of New. Jersey, and agreed to

perform certain actions on behalf of Petitioner. (Prelim. Resp. 45—46, citing

Ex. 2007.)
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In addition, Patent Owner cites to a Securities and Exchange

Commission (SEC) filing that defines the term “we” as including Petitioner

and Par Co. (Prelim. Resp. 46—47, citing Ex. 2004, 8.) Patent Owner also

cites to the statement in the SEC filing that “[o]n April 29, 2015, we filed

Inter Partes Review petitions seeking institution of a trial on invalidity at the

US Patent and Trademark Office for both of the patents asserted in the

Texas litigation [the ’215 patent and patent 8,642,012].” (Ex. 2004, 36; see

Prelim. Resp. 46—47.) Patent Owner argues that the use of “we” in this

statement was a deliberate indication that the current Petition was filed at the

behest of Par Co. (Prelim. Resp. 48—49.)

Finally, Patent Owner asserts that Thomas J. Haughey is the General

Counsel and CAO of both Par Co. and Par Inc. and is also the President of

Par Inc., indicating the unified nature of the relationship between Par Co.

and the Petitioner. (Prelim. Resp. 50—5 1, citing Exs. 2008, 70, and 2009.)

On this record, we are not persuaded that Petitioner failed to name all

the real parties-in-interest. Specifically, the use of the term “we” in an SEC

filing, even if used deliberately when referring to what could be the current

Petition, does not establish adequately that Par Co. has control over this

proceeding. Nor does the evidence show that Par Co. exerts control over

this proceeding merely because Par Co. and Petitioner are in a similar

business and the same person has roles in both Par Co. and Par Inc.

Similarly, evidence of control in a different, unrelated litigation is not

evidence of Par Co.’s role in this proceeding. Instead, Patent Owner has

failed to provide us with evidence of actual control by an unnamed entity

sufficient to indicate that Petitioner failed to name all real parties-in-interest.

See Taylor v. Sturgell, 553 US. 880, 893—95 (2008).
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111. CONCLUSION

We institute an inter partes review of claims 1—11 of the ’215 patent

based on Grounds 1—4. Our findings and conclusions are not final and may

change upon consideration of the whole record developed during trial.

IV. ORDER

For the reasons given, it is 1

ORDERED that an inter partes review is instituted as to claims 1, 3-

7, and 9—11 under 35 U.S.C. § 103 over Femandes, Blau, Simell, and the

’859 Publication;

FURTHER ORDERED that an inter partes review is instituted as to

claim 8 under 35 U.S.C. § 103 over Femandes, Blau, Simell, and Brusilow

’91;

FURTHER ORDERED that an inter partes review is instituted as to

claim 2, 4—7, 9, and 10 under 35 U.S.C. § 103 over Femandes, Brusilow ’84,

Blau, and Simell;

FURTHER ORDERED that no inter partes review is instituted on any

other grounds;

FURTHER ORDERED that pursuant to 35 U.S.C. § 314(a), inter

partes review of the ’215 Patent is hereby instituted commencing on the

entry date of this Order, and pursuant to 35 U.S.C. § 314(c) and 37 C.F.R.

§ 42.4, notice is hereby given of the institution of a trial.
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