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Food and Drug Administration
Rockville, MD 20857

NDA 20-604/S-027

Serono, Inc.

Attention: Pamela Williamson Joyce
Vice President, Regulatory Affairs
One Technology Place

Rockland, MA 02370

Dear Ms. Joyce:

Please refer to your supplemental new drug application dated October 31, 2002, received
November 1, 2002, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for
Serostim [somatropin (rDNA origin) for injection].

We acknowledge receipt of your submissions dated January 29, February 7, June 10,
August 12, 19, 28 and 29, 2003.

This supplemental new drug application provides for the use of Serostim [somatropin (rDNA origin)
for injection] for HIV patients with wasting or cachexia to increase lean body mass and body weight,
and improve physical endurance.

We completed our review of this application, as amended, and it is approved, effective on the date of
this letter, for use as recommended in the agreed-upon labeling text.

The final printed labeling (FPL) must be identical to the enclosed submitted August 29, 2003.

Please submit the FPL electronically according to the guidance for industry titled “Providing
Regulatory Submissions in Electronic Format-NDAs”. Alternatively, you may submit 20 copies of the
FPL as soon as it is available, in no case more than 30 days after it is printed. Please individually
mount 15 of the copies on heavy-weight paper or similar material. For administrative purposes, this
submission should be designated “FPL for approved supplement NDA 20-604/S-027.” Approval of
this submission by FDA is not required before the labeling is used.

We approved this NDA under the regulations at 21 CFR 314 Subpart H for accelerated approval of
new drugs for serious or life-threatening illnesses. Approval of this supplement fulfills your
commitments made under 21 CFR 314.510.

If you issue a letter communicating important information about this drug product (i.e., a “Dear Health
Care Professional” letter), we request that you submit a copy of the letter to this NDA and a copy to
the following address:
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MEDWATCH, HFD-410
FDA

5600 Fishers Lane
Rockville, MD 20857

We remind you that you must submit, as correspondence to this application with the designation of
“Patent Information-FDA Form 3452”, patent information on FDA Form 3542, Patent Information
Submitted Upon and After Approval of a NDA or Supplement, within 30 days of the date of this letter
as required by 21 CFR 314.53(c)(2)(ii) and 314.53(d)(2). The form may be obtained at
www.fda.gov/opacom/morechoices/fdaforms/cder/html. To expedite review of this patent declaration
form, we request you submit an additional copy of the form to the Center for Drug Evaluation and
Research “Orange Book” staff at

Food and Drug Administration
Office of Generic Drug, HFD-610
Orange Book Staff

7500 Standish Place

Metro Park North 11

Rockville, MD 20575-2773

We also remind you that you must comply with reporting requirements for an approved NDA (21 CFR
314.80 and 314.81).

If you have any questions, call Monika Johnson, Regulatory Project Manager, at (301) 827-9087.

Sincerely,
{See appended electronic signature page}

David G. Orloff, M.D.
Director
Division of Metabolic and Endocrine Drug Products, HFD-510
Office of Drug Evaluation II
Center of Drug Evaluation and Research
Enclosure: Draft Labeling



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

David Orloff
8/29/03 12:12:57 PM
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Food and Drug Administration

NDA 20-604 _ Rockville MD 20857

Serono Laboratories Inc. )
Attention: Mr. Thomas A. Lang
Vice President, Regulatory Affairs AJG 23 199%6
100 Longwater Circle '
Norwell, MA 02061

Dear Mr. L'a{ng:

Please refer to your September 11, 1995, new drug application submitted under section 505(b)
of the Federal Food, Drug, and Cosmetic Act for Serostim [somatropin (rDNA origin) for
injection}, 5 mg/vial and 6 mg/vial.

We acknowledge receipt of your amendments dated October 3, 12, 26, and 31, November 17
(3), 20, 27, and 28 (3), and December 1 @), 15, 19, and 22, 1995, and January 6, 18, 23,24
(2), and 31, February's, 8 (3), 9, 13, 15, 20 (2), March 14, 15, and 26, April 4 (2) and 25,
May 1, 10, 17, and 29, June 7, 17, and 27 (3), July 3, 10, 22, 23, 29, and 31, and August 2,
6, 8,9, 15, 16, 19 (3), 20 (2), and 21, 1996,

This new drug application provides for the indication of the treatment of AIDS wasting and
cachexia.

We have completed.the review of this application as amended, according to the regulations for
accelerated approval published in Title 21 of the Code of Federal Regulations (CFR), part 314,
subpart H, and have concluded that adequate information has been presented to demonstrate
that the the drug product is safe and effective for use as recommended in the draft labeling.
Accordingly, the application is approved under 21 CER 314.510. Approval is effective on the
date of this letter. Marketing of this drug product and related activities are to be in accordance
with the substance and procedures of the referenced accelerated approval regulations. In
particular, we remind you that all promotional materials must be submitted at least 30 days
prior to the intended time of initial dissemination of the labeling or the initial publication of the
advertisement.

In addition, please submit three copies of promotional materials that you propose to use for this
product. All proposed materials should be submitted in draft or mock-up form, not final print.
Please submit one copy to this Division and two copies of both the promotional material and
‘the package insert directly to:

Food and Drug Administration

Division of Drug Marketing, Advertising and Communications, HFD-40
5600 Fishers Lane L

Rockville, MD 20857
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Products approved under the accelerated approval regulations (Subpart 314.510) require

further adequate and well controlled studies to verify and describe clinical benefit. We remind
you of your Phase 4 commitments specified in your submission dated August 19, 1996. These

commitments, along with any completion dates agreed upon, are listed below:

1. A detailed draft Clinical Study Protocol for a confirmatory Phase 4 study based on the

Clinical Study Concept Sheet submitted on July 29, 1996, will be submitted within four

weeks of the date of this letter. Physical function will be measured by treadmill in the
Phase 4 clinical study. 9 / 23 / Gy

2. - Patient enrollment in this Phase 4 clinical study will begin no later than three months
from the date of approval of the Phase 4 protocol. . '

In addition, other Phase 4 commitments, not part of the subpart H approval, agreed upon m
your August 20, 1996 submission include:

1 e e e e s e e e ot e et e T e T e
. - e

e e T

2 N e e
M [

e T T T shallbe

provided, when available.

Interim and final reports should be submitted to this NDA. For administrative purposes, all
submissions, including labeling supplements, relating to these Phase 4 commitments must be
clearly designated "Phase 4 Commitments. " - o

The final printed labeling (FPL) for the professional insert must be identical to the draft
labeling submitied on August 19, 1996. Carton and vial labels must be identical to the drafts

submitted on August 16 and 20, 1996. Marketing the product with FPL that is not identical to

this draft labeling may render the product misbranded and an unapproved new drug. Please

b(4)

b(4)

submit sixteen copies of the FPL as soon as it is available, in no case more than 30 days after it

is printed. Please individually mount ten of the copies on heavy weight paper or similar
material. For administrative purposes this submission should be designated "FINAL
PRINTED LABELING" for approved NDA 20-604. Approval of this submission by FDA is
not required before the labeling is used. A :

Should additional information relating to the safety and effectiveness of the drug become
available, revision of that labeling may be required.
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Validation of the regulatory methods has not been completed. At the present time, it is the
policy of the Center not to withhold approval because the methods are being validated.
Nevertheless, we expect your continued cooperation to resolve any problems that may be
identified. '

Please submijt one market package of the drug produgt when it is available.

We remind you that you must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.81.

If you have any questions, please contact:

Michael F. Johaston, R.Ph.
Consumer Safety Officer

(301) 443-3490 - - -

Sincerely yours,

olomon Sobel, M.D.

Director

Division of Metabolic and Endocrine
Drug Products

Office of Drug Evaluation IT -

Center for Drug Evaluation and Research
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cc:
Original NDA 20-604
HFD-510/Div. files A : _
HFD-510/CSO/mj
HFD-510/SMalozowski/ GFleming/DWu/ SMoore/DHertig/RSteigerwalt/KBarnette/HAhn/
BStadel/EGalliers
HFD-2/M.Lumpkin
HFD-102/L.Ripper
HFD-820/Yuan Yuan Chiu
DISTRICT OFFICE
HF-2/Medwatch (with labeling)
HFD-80 (with labeling) _
HFD-40/DDMAC (with labeling)
HFD-613 (with labeling)
HFD-735/(with labeling) - for all NDAs and supplements for adverse reaction changes.
HFD-021/].Treacy (with labeling)
HFD-12/R. Klein '
FOI: Phase 4 chemistry commitments may include trade secret information.

drafted: MjohnstonAugust 21, 1996/N20604al

APPROVAL [with Phase 4 Commitments]
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Serostim
[somatropin (rDNA origin) for injection]

Rx Only BX Rated

DESCRIPTION

Serostim® [somatropin (fDNA origin) for injection] is a human growth hormone (hGH) produced by
recombinant DNA technology. Serostim® has 191 amino acid residues and a molecular weight of
22,125 daltons. Its amino acid sequence and structure are identical to the dominant form of human
pituitary GH. Serostim® is produced by a mammalian cell line (mouse C127) that has been modified
by the addition of the hGH gene. Serostim® is secreted directly through the cell membrane into the
cell-culture medium for collection and purification.

Serostim® is a highly purified preparation. Biological potency is determined by measuring the increase
in the body weight induced in hypophysectomized rats.

Serostim® is available in 4 mg, 5 mg and 6 mg vials for single dose administration. Serostim® is also
available in 8.8 mg vials for multi-dose administration. Each 4 mg vial contains 4.0 mg (approximately
12 TU) somatropin, 27.3 mg sucrose, 0.9 mg phosphoric acid. Each 5 mg vial contains 5.0 mg
(approximately 15 IU) somatropin, 34.2 mg sucrose and 1.2 mg phosphoric acid. Each 6 mg vial
contains 6.0 mg (approximately 18 IU) somatropin, 41.0 mg sucrose and 1.4 mg phosphoric acid.
Each 8.8 mg vial contains 8.8 mg (approximately 26.4 IU) somatropin, 60.19 mg sucrose and 2.05 mg
phosphoric acid. The pH is adjusted with sodium hydroxide or phosphoric acid to give a pH of 7.4 to
8.5 after reconstitution.

CLINICAL PHARMACOLOGY

Serostim® [somatropin (rfDNA origin) for injection] is an anabolic and anticatabolic agent which
exerts its influence by interacting with specific receptors on a variety of cell types including myocytes,
hepatocytes, adipocytes, lymphocytes, and hematopoietic cells. Some, but not all of its effects, are
mediated by insulin-like growth factor-I (IGF-I).

HIV-associated wasting or cachexia, which commonly involves involuntary loss of lean body mass or
body weight, is a metabolic disorder characterized by abnormalities of intermediary metabolism
resulting in weight loss, inappropriate depletion of lean body mass (LBM), and paradoxical
preservation of body fat. LBM includes primarily skeletal muscle, organ tissue, blood and blood
constituents, and both intracellular and extracellular water. Depletion of LBM results in muscle
weakness, organ failure, and death. Unlike nutritional intervention for HIV-associated wasting, in
which supplemental calories are converted predominantly to body fat, Serostim® treatment resulted in
a significant increase in LBM and a decrease in fat mass with a significant increase in body weight due
to the dominant effect of LBM gain.

Effects on Protein, Lipid, and Carbohydrate Metabolism:
A one-week study in 6 patients with HIV-associated wasting has shown that treatment with Serostim®

0.1 mg/kg/day improved nitrogen balance, increased protein-sparing lipid oxidation, and had little
effect on overall carbohydrate metabolism.
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Effects on Nitrogen and Mineral Retention:

In the one-week study in 6 patients with HIV-associated wasting, treatment with Serostim® resulted in
the retention of phosphorous, potassium, nitrogen, and sodium. The ratio of retained potassium and

nitrogen during Serostim® therapy was consistent with retention of these elements in lean tissue.

PHARMACOKINETICS

Subcutaneous Absorption: The absolute bioavailability of Serostim® [somatropin (rDNA origin) for
injection] after subcutaneous administration of a formulation not equivalent to the marketed
formulation was determined to be 70-90%. The t'2 (Mean + SD) after subcutaneous administration is
significantly longer than that seen after intravenous administration in normal male volunteers down-
regulated with somatostatin (3.94 + 3.44 hrs. vs. 0.58 + 0.08 hrs.), indicating that the subcutaneous
absorption of the clinically tested formulation of the compound is slow and rate-limiting.

Distribution: The steady-state volume of distribution (Mean + SD) following IV administration of
Serostim® in healthy volunteers is 12.0 + 1.08 L.

Metabolism: Although the liver plays a role in the metabolism of GH, GH is primarily cleaved in the
kidney. GH undergoes glomerular filtration and, after cleavage within the renal cells, the peptides and
amino acids are returned to the systemic circulation.

Elimination: The t2 (Mean £ SD) in nine patients with HIV-associated wasting with an average weight
of 56.7 + 6.8 kg, given a fixed dose of 6.0 mg recombinant hGH (r-hGH) subcutaneously was 4.28 +
2.15 hrs. The renal clearance of r-hGH after subcutaneous administration in nine patients with HIV-
associated wasting was 0.0015 = 0.0037 L/h. No significant accumulation of r-hGH appears to occur
after 6 weeks of dosing as indicated.

Special Populations:

Pediatric: Available evidence suggests that r-hGH clearances are similar in adults and children, but no
pharmacokinetic studies have been conducted in children with HIV.

Gender: Biomedical literature indicates that a gender- related difference in the mean clearance of r-hGH could exist
(clearance of -hGH in males > clearance of -hGH in females). However, no gender—based analysis is available in normal
volunteers or patients infected with HIV.

Race: No data are available.

" Renal Insufficiency: It has been reported that individuals with chronic renal failure tend to have
decreased r-hGH clearance compared to normals, but there are no data on Serostim® use in the
presence of renal insufficiency.

Hepatic Insufficiency: A reduction in r-hGH clearance has been noted in patients with severe liver
dysfunction. .-However, the clinical significance of this in HIV+ patients is unknown.

CLINICAL STUDIES

The clinical efficacy of Serostim® [somatropin (rDNA origin) for injection] was assessed in two
placebo-controlled trials. All study subjects received concomitant antiretroviral therapy. A

Clinical Trial 1: A 12-week, randomized, double-blind, placebo-controlled study followed by an open-
label extension phase enrolled 178 patients with severe AIDS wasting taking nucleoside analogue
therapy (pre-HAART era). The primary endpoint was body weight. Body composition was assessed
using dual energy X-ray absorptiometry (DXA) and physical function was assessed by treadmill
exercise testlng Patients meeting the inclusion/exclusion criteria were treated with either placebo or

Serostim” 0.1 mg/kg daily. Ninety-six percent (96%) were male. The average baseline CD4 count/pL
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was 85. The results from one hundred forty (140) evaluable patients were analyzed (those completing
the 12-week course of treatment and who were at least 80% compliant with study drug). After 12
. . o . ®

weeks of therapy, the mean difference in weight increase between the Serostim -treated group and the
placebo-treated group was 1.6 kg (3.5 1b). Mean difference in lean body mass (LBM) change between
the Serostim"-treated group and the placebo-treated group was 3.1 kg (6.8 lbs) as measured by DXA.
Mean increase in weight and LBM, and mean decrease in body fat, were significantly greater in the
Serostim*-treated group than in the placebo group (p=0.011, p<0.001, p<0.001, respectively) after 12
weeks of treatment (Figure 1). There were no significant changes with continued treatment beyond 12
weeks suggesting that the original gains of weight and LBM were maintained (Figure 1).

Treatment with Serostim® resulted in a significant increase in physical function as assessed by
treadmill exercise testing. The median: treadmill work output increased by 13% (p=0.039) at 12 weeks

in the group receiving Serostim® (Figure 2). There was no improvement in the placebo-treated group
at 12 weeks. Changes in treadmill performance were significantly correlated with changes in LBM .



NDA 20-604/S-027
Page 5

Figure 1: Mean Changes in Body Composition
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Clinical Trial 2: A 12-week, randomized, double-blind, placebo-controlled study enrolled 757 patients
with HIV-associated wasting, or cachexia. The primary efficacy endpoint was physical function as
measured by cycle ergometry work output. Body composition was assessed using bioelectrical
impedance spectroscopy (BIS) and also by dual energy X-ray absorptiometry (DXA) at a subset of
centers.  Patients meeting the inclusion/exclusion criteria were treated with either placebo,
approximately 0.1 mg/kg every other day (qod) of Serostim®, or approximately 0.1 mg/kg daily (ghs)
of Serostim .  All results were analyzed in intent-to-treat populations (for cycle ergometry work
output, n=670). Ninety-one percent (91%) were male and 88% were on HAART anti-retroviral
therapy. The average baseline CD4 count/ul was 446. Six hundred forty-six patients (646) completed
the 12-week study and continued in the Serostim® treatment extension phase of the trial.

Clinical Trial 2 results are summarized in Tables 1 and 2:
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TABLE 1: MEAN (MEDIAN) OF CYCLE WORK OUTPUT (KJ) RESPONSE AFTER 12 WEEKS OF TREATMENT

_ ITT POPULATION _
Placebo Half-Dose Serostim” Full-Dose Serostim®

Cycle work output (kJ) n=222 n=230 n=218
Baseline 25.92 (25.05) 27.79 (26.65) 27.57 (26.30)
Change from baseline -0.05 (-0.25) 2.48 (2.30) 2.52 (2.40)
Percent change from baseline 0.2% 8.9% 9.1%
Difference from Placebo

Mean (2-sided 95% C.1.) - 2.53 (0.81, 4.25) 2.57°(0.83, 4.31)

Median 2.55 2.65

? approximately 0.1 mg/kg daily
® approximately 0.1 mg/kg every other day
© p<0.01

TABLE 2: MEAN (MEDIAN) CHANGE FROM BASELINE FOR LEAN BODY MASS, FAT MASS AND BODY

WEIGHT :
Placebo Half-Dose Serostim® | Full-Dose Serostim®
n Mean n Mean n Mean
(Median) (Median) (Median)
Lean body mass (kg) (by BIS) 222 1 0.97(0.67) | 223 | 3.89(3.65) 205 | 5.84 (5.47)
Fat mass (kg) (by DXA) 94 |1 0.03 (0.01) | 100 | -1.25(-1.23) 85 | -1.72 (-1.51)
Body weight (kg) 247 { 0.69 (0.68) | 257 | 2.18(2.15) 253 1 2.79 (2.65)

2 approximately 0.1 mg/kg daily
b approximately 0.1 mg/kg every other day

The mean maximum cycle work output until exhaustion increased after 12 weeks by 2.57 kilojoules
(kJ) in the Serostim® 0.1 mg/kg daily group (p<0.01) and by 2.53 kJ in the Serostim 0.1 mg/kg every
other day group (p<0.01) compared with placebo (Table 1). Cycle work output improved
approximately 9% in both active treatment arms and decreased <1% in the placebo group (Figure 3).
Lean body mass (LBM) and body weight (BW) increased, and fat mass decreased, in a dose-related
fashion after treatment with Serostim and placebo (Table 2 and Figure 4). The LBM results obtained
by BIS were confirmed with DXA.

Patients’ perceptions of the impact of 12 weeks of treatment on their wasting symptoms as_assessed by

the Bristol-Meyers Anorexia/Cachexia Recovery Instrument improved with both doses of Serostim” in
Clinical Trial 2.

Extension Phase: All patients (n=646) completing the 12-week placebo-controlled phase of Clinical

Trial 2 continued Serostim ~ treatment into an extension phase. Five hundred and forty eight of these
patients completed an additional 12 weeks of active treatment. In these patients, changes in cycle
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ergometry work output, LBM, BW, and fat mass either improved further or were maintained with
continued Serostim® treatment.

INDICATIONS AND USAGE

Serostim® [somatropin (rfDNA origin) for injection] is indicated for the treatment of HIV patients with
wasting or cachexia to increase lean body mass and body weight, and improve physical endurance.
Concomitant antiretroviral therapy is necessary (see PRECAUTIONS).

CONTRAINDICATIONS

Growth hormone therapy should not be initiated in patients with acute critical illness due to
complications following open heart or abdominal surgery, multiple accidental trauma or acute
respiratory failure. Two placebo-controlled clinical trials in non-growth hormone deficient adult
patients (n=522) with these conditions revealed a significant increase in mortality (41.9% vs. 19.3%)
among somatropin-treated patients (doses 5.3-8 mg/day) compared to those receiving placebo (see
WARNINGS).

Serostim® is contraindicated in patients with active neoplasia (either newly diagnosed or recurrent).
Any anti-tumor therapy should be completed prior to starting therapy with Serostim®.

Serostim® [somatropin (rDNA origin) for injection] reconstituted with Bacteriostatic Water for
Injection, USP (0.9% Benzyl Alcohol) should not be administered to patients with a known sensitivity
to Benzyl Alcohol. (See « WARNINGS »).

Serostim® is contraindicated in patients with a known hypersensitivity to growth hormone.

WARNINGS

Benzyl Alcohol as a preservative in Bacteriostatic Water for Injection, USP has been associated with
toxicity in newborns. If sensitivity to the diluent occurs, Serostim® [somatropin (fDNA origin) for
injection] may be reconstituted with Sterile Water for Injection, USP. When Serostim® is reconstituted
in this manner, the reconstituted solution should be used immediately and any unused portion should

be discarded .

See CONTRAINDICATIONS for information regarding increased mortality in growth hormone-
treated patients with acute critical illnesses in intensive care units due to complications following open
heart or abdominal surgery, multiple accidental trauma or acute respiratory failure. The safety of
continuing growth hormone treatment in patients receiving replacement doses for approved indications
who concurrently develop these illnesses has not been established. Therefore, the potential benefit of
treatment continuation with growth hormone in patients developing acute critical illnesses should be
weighed against the potential risk.

PRECAUTIONS

General: Serostim® [somatropin (tDNA origin) for injection] therapy should be carried out under the
regular guidance of a physician who is experienced in the diagnosis and management of HIV infection.
Inadequate nutritional intake, malabsorption and hypogonadism, which are common in individuals
with HIV infection and which may contribute to catabolism and weight loss, should be diagnosed and
treated.

HIV and Growth Hormone Considerations: In some experimental systems, recombinant human growth
hormone (r-hGH) has been shown to potentiate HIV replication in vitro at concentrations ranging from
50-250 ng/ml. There was no increase in virus production when the antiretroviral agents, zidovudine,
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didanosine or lamivudine were added to the culture medium. Additional in vitro studies have shown
that r-hGH does not interfere with the antiviral activity of zalcitabine or stavudine. In the controlled
clinical trials, no significant growth hormone-associated increase in viral burden was observed.
However, the protocol required all participants to be on concomitant antiretroviral therapy for the
duration of the study. In view of the potential for acceleration of virus replication, it is recommended
that HIV patients be maintained on antiretroviral therapy for the duration of Serostim® treatment.
Increased tissue turgor (swelling, particularly in the hands and feet) and musculoskeletal discomfort
(pain, swelling and/or stiffness) may occur during treatment with Serostim®, but may resolve
spontaneously, with analgesic therapy, or after reducing the frequency of dosing (see

DOSAGE AND ADMINISTRATION).

Carpal tunnel syndrome may occur during treatment with Serostim®. If the symptoms of carpal tunnel
syndrome do not resolve by decreasing the weekly number of doses of Serostim®, it is recommended
that treatment be discontinued. :

Patients should be informed that allergic reactions are possible and that prompt medical attention
should be sought if an allergic reaction occurs. None of the 651 study participants with HIV-associated
wasting treated with Serostim® for the first time developed detectable antibodies to growth hormone
(> 4 pg binding). Patients were not rechallenged.

Recombinant human growth hormone (r-hGH) has been associated with acute pancreatitis.
Hyperglycemia may occur in HIV infected individuals due to a variety of reasons. Treatment with
Serostim® 0.1 mg/kg daily and 0.1 mg/kg every other day for 12 weeks were associated with
approximately 10mg/dL and 6mg/dL increases of mean blood glucose concentration, respectively. The
increases occurred early in treatment. Patients with other risk factors for glucose intolerance should be
monitored closely during Serostim® therapy.

During post-marketing surveillance, cases of new onset impaired glucose intolerance, new onset type 2
diabetes mellitus and exacerbation of preexisting diabetes mellitus have been reported in patients
receiving Serostim®. Some patients developed diabetic ketoacidosis and diabetic coma. In some
patients, these conditions improved when Serostim® was discontinued, while in others the glucose
intolerance persisted. Some patients necessitated initiation or adjustment of antidiabetic treatment
while on Serostim®. )
No cases of intracranial hypertension (IH) have been observed among patients with AIDS wasting
treated with Serostim®. The syndrome of IH, with papilledema, visual changes, headache, and nausea
and/or vomiting has been reported in a small number of children with growth failure treated with
growth hormone products. Nevertheless, funduscopic evaluation of patients is recommended at the
initiation and periodically during the course of Serostim® therapy.

Kaposi’s sarcoma, lymphoma, and other malignancies are common in HIV+ individuals. There was no
increase in the incidence of Kaposi’s sarcoma, lymphoma, or in the progression of cutaneous Kaposi’s
sarcoma in clinical studies of Serostim®. Patients with internal KS lesions were excluded from the
studies. Potential effects on other malignancies are unknown.

Information For Patients: Patients being treated with Serostim® should be informed of the potential
benefits and risks associated with treatment. Patients should be instructed to contact their physician
should they experience any side effects or discomfort during treatment with Serostim®.

It is recommended that Serostim® be administered using sterile, disposable syringes and needles.
Patients should be thoroughly instructed in the importance of proper disposal and cautioned against
any reuse of needles and syringes. An appropriate container for the disposal of used syringes and
needles should be employed.

Patients should be instructed to rotate injection sites to avoid localized tissue atrophy.
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Drug_Interactions: Formal in vitro drug interaction studies have not been conducted. No data are
available on drug interactions between Serostim® and HIV protease inhibitors or the non-nucleoside
reverse transcriptase inhibitors.

Carcinogenesis. Mutagenesis. Impairment of Fertility: Long-term animal studies for carcinogenicity
have not been performed with Serostim®. There is no evidence from animal studies to date of
Serostim®-induced mutagenicity or impairment of fertility.

Pregnancy: Pregnancy Category B. Reproduction studies have been performed in rats and rabbits.
Doses up to 5 to 10 times the human dose, based on body surface area, have revealed no evidence of
impajred fertility or harm to the fetus due to Serostim®. There are, however, no adequate and well-
controlled studies in pregnant women. Because animal reproduction studies are not always predictive
of human response, this drug should be used during pregnancy only if clearly needed.

Nursing Women: It is not known whether Serostim® is excreted in human milk. Because many drugs
are excreted in human milk, caution should be exercised when Serostim® is administered to a nursing
woman.

Pediatric Use: In two small studies, 11 children with HIV-associated failure to thrive were treated
subcutaneously with human growth hormone. In one study, five children (age range, 6 to 17 years)
were treated with 0.04 mg/kg/day for 26 weeks. In a second study, six children (age range, 8 to 14
years) were treated with 0.07 mg/kg/day for 4 weeks. Treatment appeared to be well tolerated in both
studies. The preliminary data collected on a limited number of patients with HIV-associated failure to
thrive appear to be consistent with safety observations in growth hormone-treated adults with AIDS
wasting.

Geriatric Use : Clinical studies with Serostim® did not include sufficient numbers of subjects aged 65
_ and over to determine whether they respond differently from younger subjects. Elderly patients may
be more sensitive to growth hormone action, and may be more prone to develop adverse reactions.
Thus, dose selection for an elderly patient should be cautious, usually starting at the low end of the
dosing range.

ADVERSE REACTIONS

In the 12-week, placebo-controlled Clinical Trial 2, 510 patients were treated with Serostim®
[somatropin (tfDNA origin) for injection]. The most common adverse reactions judged to be associated
with Serostim ™~ were musculoskeletal discomfort and increased tissue turgor (swelling, particularly of
the hands or feet), and were more frequently observed when Serostim 0.1 mg/kg was administered on a
daily basis (Table 3 and PRECAUTIONS). These symptoms were generally rated by investigators as
mild to moderate in severity and often subsided with continued treatment or dose reduction.
Approximately 23% of patients receiving Serostim 0.1 mg/kg daily and 11% of patients receiving 0.1
mg/kg every other day required dose reductions. Discontinuations as a result of adverse events
occurred in 10.3% of patients receiving Serostim 0.1 mg/kg daily and 6.6% of patients receiving 0.1
mg/kg every other day. The most common reasons for dose reduction and/or drug discontinuation
were arthralgia, myalgia, edema, carpal tunnel syndrome, elevated glucose levels, and elevated
triglyceride levels.

Clinical adverse events which occurred during the first 12 weeks of study in at least 5% of the patients
in any one of the three treatment groups are listed below by treatment group, without regard to
causality assessment.

Table 3: Controlled Clinical Trial 2 Adverse Events :
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Placebo 0.1 mg/kg god Serostim |0.1 mg/kg daily Serostim
Patients (n=247) Patients (n=257 ) Patients (n=253 )
Body System
Preferred Term % % %
IMUSCULOSKELETAL SYSTEM DISORDERS
ARTHRALGIA 11.3 245 36.4
MYALGIA 11.7 17.9 30.4
ARTHROSIS 3.6 7.8 10.7
IGASTRO-INTESTINAL SYSTEM DISORDERS
DIARRHEA 10.1 . 10.1 5.5
NAUSEA 4.9 5.4 9.1
PSYCHIATRIC DISORDERS
INSOMNIA 6.1 3.9 5.9
BODY AS A WHOLE - GENERAL DISORDERS
1 EDEMA PERIPHERAL 2.8 11.3 26.1
HEADACHE 9.3 10.1 12.6
FATIGUE 4.5 3.5 5.1
[RESPIRATORY SYSTEM DISORDERS
RHINITIS 6.5 5.1 4.0
UPPER RESP TRACT INFECTION 5.7 4.3 ' 3.6
BRONCHITIS 5.3 2.3 4.7
[ENDOCRINE DISORDERS
GYNECOMASTIA 0.4 35 5.5
CENTR & PERIPH NERVOUS SYSTEM
[DISORDERS
PARESTHESIA 4.5 7.4 7.9
HYPOESTHESIA 2.4 1.6 5.1
METABOLIC AND NUTRITIONAL DISORDERS
EDEMA GENERALIZED 1.2 1.2 5.9

Adverse events that occurred in 1% to less than 5% of study participants receiving Serostim” during
the 12-week, placebo-controlled Clinical Trial 2 are listed below by body system. The list of adverse
events has been compiled regardless of causal relationship to Serostim .

Body as a Whole: rigors, fever, carpal tunnel syndrome (see PRECAUTIONS), night sweats,
edema/face edema (see PRECAUTIONS), pain, flu-like symptoms, leg pain, chest pain, asthenia.

Gastrointestinal System: vomiting, abdominal pain, dyspepsia, gastroenteritis, and constipation.
Musculoskeletal System: back pain, musculoskeletal pain (see PRECAUTIONS), and arthropathy.
Central and Peripheral Nervous System: peripheral neuropathy, dizziness, and hypertonia.
Respiratory System: coughing, sinusitis, pharyngitis, and pneumonia.

White Blood Cell and Reticuloendothelial System Disorders: lymphadenopathy

Skin and Appendages: folliculitis, rash, verruca, and maculopapular rash.

Psychiatric: anorexia, depression, anxiety, and somnolence.

Metabolic and Nutritional: hypertriglyceridemia, hyperglycemia (see PRECAUTIONS), and
periorbital edema (see PRECAUTIONS).

Immune System Dysfunction: moniliasis, viral infection, and herpes simplex.

Urinary System: urinary tract infection, renal calculus

Vision: conjunctivitis

Cardiovascular, General: dependent edema (see PRECAUTIONS), hypertension, tachycardia
Secondary Terms: accident not otherwise specified

Neoplasms: male breast neoplasm

During the 12-week, placebo-controlled portion of Clinical Trial 2, the incidence of hyperglycemia
reported as an adverse event was 3.6% for the placebo group, 1.9% for the 0.1 mg/kg qod group and
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3.2% for the 0.1 mg/kg daily group. One case of diabetes mellitus was noted in the 0.1 mg/kg daily
group during the first 12-weeks of therapy. In addition, during the extension phase of Clinical Trial 2,
two patients converted from placebo to full dose Serostim, and 1 patient converted from placebo to
half-dose Serostim, were discontinued because of the development of diabetes mellitus.

The types and incidences of adverse events reported during the Clinical Trial 2 extension phase were
not different from, or greater in frequency than those observed during the 12-week, placebo-controlled
portion of Clinical Trial 2.

During post-marketing surveillance, cases of new onset impaired glucose intolerance, new onset type 2
diabetes mellitus and exacerbation of preexisting diabetes mellitus have been reported in patients
receiving Serostim®. * Some patients developed diabetic ketoacidosis and diabetic coma. In some
patients, these conditions improved when Serostim® was discontinued, while in others the glucose
intolerance persisted. Some patients necessitated initiation or adjustment of antidiabetic treatment
while on Serostim®.

OVERDOSAGE

Glucose intolerance can occur with overdosage. Long-term overdosage with growth hormone could
result in signs and symptoms of acromegaly.

DOSAGE AND ADMINISTRATION

The usual starting dose of Serostim® [somatropin (rDNA origin) for injection] is 0.1 mg/kg
subcutaneously (SC) daily (up to 6 mg). It should be administered SC daily at bedtime according to
the following dosage recommendations:

Weight Range Dose
>55kg (>121 1b) 6 mg* SC daily
45-55 kg (99-121 1b) 5 mg* SC daily
35-45 kg (75-99 1b) 4 mg* SC daily
<35 kg (<75 1b) 0.1 mg/kg SC daily

*Based on an approximate daily dosage of 0.1 mg/kg.

Serostim” 8.8 mg with Bacteriostatic Water for Injection, USP (0.9% Benzyl Alcohol), a multi-use
vial, should be administered as per the above weight-based dosing table. Serostim 4, 5 or 6 mg with
Sterile Water for Injection, USP, single use vials, should be administered to patients requiring 4, 5 or 6
mg daily, respectively, as per the above weight-based dosing table.

Treatment with Serostim" 0.1 mg/kg every other day was associated with fewer side effects, and
resulted in a similar improvement in work output, as compared with Serostim® 0.1 mg/kg daily.
Therefore, a starting dose of Serostim® 0.1 mg/kg every other day should be considered in patients at
increased risk for adverse effects related to recombinant human growth hormone therapy (i.e., glucose
intolerance). In general, dose reductions (i.e., reducing the total daily dose or the number of doses per
week) should be considered for side effects potentially related to recombinant human growth hormone
therapy, which are unresponsive to symptom-directed treatment.
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Most of the effect of Serostim” on work output and lean body mass was apparent after 12 weeks of
treatment. The effect was maintained during an additional 12 weeks of therapy. There are no safety or
efficacy data available from controlled studies in which patients were treated with Serostim”
continuously for more than 48 weeks. There are no safety or efficacy data available from trials in
which patients were treated intermittently with Serostim. ®

Injection sites should be rotated.

Safety and effectiveness in pediatric patients with HIV have not been established.

Each vial of Serostim® 4 mg, 5 mg or 6 mg is reconstituted with 0.5 to 1 mL Sterile Water for
Injection, USP. Each vial of Serostim® 8.8 mg is reconstituted in 1 to 2 mL of Bacteriostatic Water for
Injection, USP (0.9% Benzyl Alcohol preserved). Approximately 10% mechanical loss can be
associated with reconstitution and administration from multi-dose vials. For patients sensitive to this
diluent, see « WARNINGS » .

To reconstitute Serostim®, inject the diluent into the vial of Serostim® aiming the liquid against the
glass vial wall. Swirl the vial with a gentle rotary motion until contents are dissolved completely. The
Serostim® solution should be clear immediately after reconstitution. DO NOT INJECT Serostim® if
the reconstituted product is cloudy immediately after reconstitution or after refrigeration (2-8°C/36-
46°F) for up to 14 days. Occasionally, after refrigeration, small colorless particles may be present in
the Serostim® solution. This is not unusual for proteins like Serostim®.

STABILITY AND STORAGE

Before reconstitution: Vials of Serostim® and diluent should be stored at room temperature, (15°-
30°C/59°-86°F). Expiration dates are stated on product labels.

After Reconstitution with Sterile Water for Injection, USP: The reconstituted solution should be used
immediately and any unused portion should be discarded .

After Reconstitution with Bacteriostatic Water for Injection, USP (0.9% Benzyl Alcohol): The
reconstituted solution should be stored under refrigeration (2-8°C/36-46°F) for up to 14 days. Avoid
freezing reconstituted vials of Serostim®.

HOW SUPPLIED
Serostim® [somatropin (tDNA origin) for injection] is available in the following forms:
Serostim® vials containing 4 mg (approximately 12 IU) somatropin (mammalian-cell) with Sterile
Water for Injection, USP. Package of 7 vials. NDC 44087-0004-7
Serostim® vials containing 5 mg (approximately 15 IU) somatropin (mammalian-cell) with Sterile
Water for Injection, USP. Package of 7 vials. NDC 44087-0005-7 ’
Serostim® vials containing 6 mg (approximately 18 IU) somatropin (mammalian-cell) with Sterile
Water for Injection, USP. Package of 7 vials. NDC 44087-0006-7
Serostim® vial containing 8.8 mg (approximately 26.4 IU) somatropin (mammalian-cell) with
Bacteriostatic Water for Injection, USP (0.9% Benzyl Alcohol). Package of 1 vial.

' NDC 44087-0088-1

Manufactured for: Serono, Inc., Rockland, MA 02370

July 2003
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service

Food and Drug Administration

Center For Drug Evaluation and Research

DATE: August 26, 2003

FROM: David G. Orloff, M.D.
Director, Division of Metabolic and Endocrine Drug Products

TO: NDA 20-604/S-027
SUBJECT: -~ sNDA review issues and recommended action

Background

AIDS associated wasting is a significant clinical consequence of HIV infection of likely
multifactorial pathogenesis. Although the advent of highly active antiretroviral therapeutic
regimens has reduced the incidence of the wasting syndrome, it nevertheless affects a large
number of patients. It is characterized by loss of lean body mass and functional decline and is
associated with increased mortality in HIV infection.

Serostim was approved on August 23, 1996 for the treatment of HIV-associated wasting and
cachexia based on the results of a randomized, double-blind, placebo-controlled study in 178
patients with HIV, wasting, and receiving nucleoside analogue therapy (pre-HAART). Patients
received either placebo or Serostim 6 mg/day for 12 weeks. GH treatment was associated with
increases in body weight, lean body mass, and treadmill work output compared to placebo. The
effects appeared durable during a 12-week open label extension period. The original application
was supported also by a second blinded, placebo-controlled, 12-week trial in 177 patients
randomized 2:1 showing a non-significant mean increase in body weight associated with drug
relative to placebo. Finally, in a third open-label trial, 20 evaluable patients showed a mean
increase in lean body mass of 2.3 kg relative to baseline.

The original label cited the reliance on “surrogate™ endpoints in studies of up to 12 weeks’
duration, thought did not explicitly limit the recommended treatment period to 12 weeks. The
label did recommend reevaluation after 2 weeks of treatment if patients continued to lose weight
on Serostim.

Serostim was approved under the accelerated approval regulations (“subpart H”), and a phase 4
study was required as part of the approval “to verify and describe clinical benefit” in the target
population. A clinical study “concept sheet” was submitted July 29, 1996 that was to form the
basis for a study protocol. According to the action letter, physical function was to be measured
by treadmill in the verification study. This was later changed to bicycle ergometry in the
protocol.

NDA #20-604/8-027

Drug: Serostim (recombinant hGH)

Proposal: treatment of HIV-associated wasting-confirmatory study
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The current SNDA contains the report of the confirmatory phase 4 study and was received on
November 1, 2002. The safety and efficacy data are discussed in detail in Dr. Perlstein’s review
of this supplement. The following will briefly review the salient points supporting changes to
the labeling. The study does, indeed, confirm the results of the study supporting initial approval.
The study was not designed to validate the surrogates or intermediate endpoints studied in the
trial supporting initial approval as indicators of improved long-term morbid and mortal
outcomes. Rather, this study is merely larger than the first study, places work output as the
primary endpoint, and investigated the safety and efficacy of two doses of Serostim. It clearly
substantiates, or confirms, the findings of the original study. The regulatory requirements under
subpart H of 21 CFR 314 are therefore met. Labeling has been negotiated.

Clinical

Study GF-9037 .

This was a randomized, double-blind trial of 12 weeks’ duration in which patients with HIV-
associated wasting and cachexia were treated with placebo, Serostim 0.1 mg/kg/day (full dose),
or Serostim 0.1 mg/kg every other day (half dose). 757 patients were randomized. Most were
males. The primary endpoint of the study was the change from baseline in work output as
assessed by bicycle ergometry. Secondary endpoints included change from baseline in LBM,
BW, total fat mass. Patients completing the 12-week placebo-controlled phase of the study (85%
of the randomized cohort, N=646) were enrolled in an extension study. Of these, 548 patients
completed an additional 12 weeks of therapy. Approximately 180 patients completed 48 weeks
of therapy (12-week pbo-controlled plus 36-week extension).

Mean work output until exhaustion by bicycle ergometry increased similarly in both active
treatment groups relative to placebo. Specifically, the mean change was approximately +9%
with Serostim regardless of dose and -1% with placebo. In communications with Dr. Perlstein,
the sponsor stated that a person experiencing an increase in exercise capacity of the mean
absolute magnitude observed in the study “could be expected to feel less fatigued in the
performance of some tasks of daily living.” The results by bicycle ergometry comfirm the
findings of the original study as measured by treadmill exercise. Figure 1 of Dr. Perlstein’s
review shows the distribution of effects on work output by treatment group. Approximately 65%
of drug treated patients (regardless of dose) increased their work output from baseline to 12
weeks, in contrast to only 46% of placebo patients. This is an approximate 50% increase in the
number of responders, defined as those increasing work output over the course of the study.
While the effects on exercise capacity are perhaps not necessarily life-altering (and certainly not
in all cases), these results certainly support an expectation of a meaningful effect of GH in a
substantial percentage (~20%) of patients treated.

Lean body mass increased in a dose-related fashion relative to placebo. The full-dose Serostim
group increased LBM by a mean of almost 5 kg relative to placebo.

There were too few women in the trial to permit statistical conclusions about efficacy in females.
However, among the approximately 20 women per treatment group, the mean effect on work
output was 16% and the absolute frequency of responders (increase in work output relative to
baseline) was higher than among the males. Women showed a non-significant, dose-related
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increase in LBM relative to baseline compared to placebo of a magnitude similar to that
observed in the men.

From figure 5 of Dr. Perlstein’s review, it is apparent that most of the effect of Serostim on work
output (relative to placebo) is manifest after 12 weeks of treatment. With continued treatment to
week 24, the effect was maintained. The same holds true for the change in LBM. Therefore,
treatment duration should be 12 to 24 weeks.

Safety ‘

As per Dr. Perlstein’s review, 10.3%, 6.6%, and 1.2% of patients in the full-dose Serostim, half-
dose Serostim, and placebo groups, respectively, discontanued due to adverse events during the
12-week controlled phase of the study. Most of the Serostim discontinuations appeared related
to drug (glucose intolerance, musculoskeletal sxs, edema, carpal tunnel syndrome). Most of the
adverse events leading to discontinuation occurred during the initial phase of therapy. As
expected, glucose intolerance occurred in Serostim-treated patients much more frequently that in
placebo-treated patients, with an approximate doubling relative to baseline of the incidence of
fasting glucose levels between 110 and 126 mg/dL (absolute incidence 12-15% over 12 weeks).
In addition, at week 4, the incidence of fasting glucose levels between 126 and 250 mg/dL was
9.2% while the incidence in the half-dose group was no different than placebo. Three patients on
full-dose Serostim had FBG > 250 mg/dL at week 4. Eight patients were discontinued because
of hyperglycemia. Four patients developed new onset diabetes mellitus.

As expected the incidence of musculoskeletal sxs, edema, and carpal tunnel syndrome was
greater among Serostim-treated patients and more common at the higher dose of Serostim.

Finally, a dose response was evident regarding the incidence of gynecomastia in males treated
with Serostim. No breast malignancies were reported.

The sponsor intends to - x— T b(4)

Serostim. The labeling already reflects the post-marketing observation of glucose

intolerance/diabetes in Serostim-treated patients. The sponsor will also collect f——rmmers b ( 4)
s - i — —=The labeling will reflect the similar effects of high

dose and low dose Serostim on work output and the dose-related increased incidence of GH-
related AEs and will recommend initiation of therapy at the lower dose in patients deemed to be
at increased risk for side effects (e.g., glucose intolerance).

Labeling
See comments immediately above. Labeling will also reflect the fact that most of the effect of
Serostim is apparent in the first 12 weeks with maintenance of effect with an additional 12

~ weeks. Because of the side effects of this relatively high dose of GH, the duration of therapy

Biopharmaceutics
No issues. b(4)
Pharmacology/Toxicology

No issues.

Chemistry/ Microbiology
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No issues

DSI/Data Integrity

As per Dr. Perstein’s review, the data were deemed acceptable for review by DS

Financial disclosure

As per Dr. Perlstein’s review, the financial disclosure information is acceptable and there is no
reason to question the integrity or reliability of the data based on conflicts of interest.

ODS/nomenclature
No 1ssues.

Recommendation
This application may be approved.
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MEDICAL OFFICER REVIEW
Division of Metabolic and Endocrine Drug Products (HFD-510)

APPLICATION #: NDA 20-604, S-027, APPLICATION TYPE: Commercial NDA
SE-7
SPONSOR: Serono, Inc. PROP. BRAND NAME: Serostim
GENERIC NAME: Somatropin (recombinant

DNA [rDNA]) origin
Recombinant human growth
hormone (rhGH)

CHEMICAL NAME:

CATEGORY OF DRUG: Recombinant human ySAN / Established Name:
' growth hormone

(rhGH)
ROUTE: Subcutaneous Injection (SC)

MEDICAL REVIEWER: Robert S. Peristein REVIEW DATE: 25Aug03 -..
MD, FACP,FACE

Document Date: CDER Stamp Date: Submission Type: Comments:

310ct02 1Nov02 Confirmatory Study/SE-7 Supplement Submitted to Fulfill
Subpart H/Phase IV Commitment Imposed in 1996

RELATED APPLICATIONS: All NDAs/INDs pertainina to somatropin therapv for aduits with GH deficiency
EXECUTIVE SUMMARY

EFFICACY SUMMARY/CONCLUSIONS: The Sponsor conducted a 12 week, prospective, randomized, parallel group,
double blind, placebo controlled, dose ranging study (followed by a 12-36 week extension phase) in patients with human
immunodeficiency virus (HIV)-/acquired immunodeficiency syndrome (AIDS)-associated catabolism/wasting to 1) evaluate
the clinical efficacy of Serostim compared with placebo in stimulating an increase in the primary efficacy outcome
parameter, bicycle ergometry work output (BWO) (as well as changes in multiple other secondary efficacy variables
including, most importantly, an increase in lean body mass (LBM) and body weight (BW), and a decrease in total fat mass;
2) establish an optimal dose of Serostim; 3) assess the safety and tolerability of Serostim; and 4) confirm the results
of Study 5541 conducted by the Sponsor in 1992-1993 which resulted in the accelerated
approval of Serostim for the treatment of AIDS-associated wasting in 1996 (in this regard,
Study GF-9037 was considered to be an obligatory Subpart H/Phase IV confirmatory study).
Patients were randomized to full dose Serostim 0.1 mg/kg (up to 6 mg) daily, half-dose Serostim 0.1 mg/kg (up to 6 mg)
every other day (alternating with placebo) and placebo during the 12 week, placebo controlled portion of the study. The
primary objectives of the 12-36 week extension phase were to establish the durability of the clinical efficacy of Serostim,
and to further assess the long-term safety and tolerability of Serostim. The primary efficacy comparison was the change in
BWO from baseline to Week 12 between the full dose Serostim group and the placebo group. Although not
designated by the Sponsor in the original protocol as part of the primary efficacy objective,
the difference in the change in BWO from baseline to Week 12 between the Serostim half-
dose group and the placebo group was also considered to be of significant importance by
the Division. If possible, BWO determinations were to be performed if patients prematurely
discontinued from the study. The most important secondary efficacy comparison was the change in LBM from
baseline to Week 12 between the full dose Serostim group and the placebo group, as well as between the half-dose Serostim
group and the placebo group. Both the BWO and LBM analyses were performed in the intent-to-treat (ITT) population
including patients with so-called “inconsistent” measurements (n=670 for BWO and n=650 for LBM). A total of 757
patients were randomized and treated (full dose Serostim [n=253], half-dose Serostim [n=257] and placebo [n=247)).

~85% of treated patients completed the 12 week, placebo controlled portion of the study — an acceptable
complietion rate. Five hundred and forty eight patients (~72% of the cohort originally randomized and treated)




NDA 20-604 S-027 SE-7

completed a total of 24 weeks on-study. No statistically significant differences were observed across treatment groups with
respect to multiple continuous and categorical demographic parameters. Most patients were homosexual, Caucasian males,
and ~85% of patients in all treatment groups were receiving highly active antiretroviral therapy (HAART). The mean
maximum BWO until exhaustion increased signficantly after 12 weeks by 2.57 kJ in the Serostim 0.1 mg/kg daily group and
by 2.53 kJ in the Serostim 0.1 mg/kg every other day group compared with placebo. Work until exhaustion was verified by
analyzing the scores derived from the Borg RPE scale indicating that a satisfactory and uniform level of exhaustion had
been obtained across all 3 treatment groups at both of these time points. Distribution analysis revealed that ~66% and
~604% of full dose Serostim-treated patients and half-dose Serostim-treated patients, respectively, were responders.
These results confirm the findings observed in the Sponsor’s original, label-enabling Study
5341 which demonstrated a significant increase in treadmill work output after 12 weeks of
treatment with Serostim 0.1 mg/kg/day (up to 6 mg), and also indicate that full dose and
half-dose Serostim have almost identical effects with respect to stimulating an increase in
BWO. The associated significant, dose proportional imcrease in LBM observed during this
study enhances the validity of the BWO findings (even though this study did not confirm the statistically
significant correlation between work output and LBM responses observed during Study 5341). . LBM increased
significantly after 12 weeks by 4.88 kg in the Serostim 0.1 mg/kg daily group and by 2.92:in the Serostim 0.1 mg/kg every
other day group compared with placebo - & very clearcut dose-dependent response. Distribution analysis
revealed that ~91% and ~85% of full dese Serostim-treated patients and half-dose Serostim-treated patients, respectively,
were responders.  These results confirm the findings observed in the Sponsor’s original, label-
enabling Study 5541 which demonstrated a smaller (3.1 kg in Study 5341 vs. 4.88 kg in GF-
9037), but still significant increase from baseline in LBM (compared to placebo) after 12
weeks of treatment with Serostim 0.1 mg/kg/day (up to 6 mg). It is somewhat reassuring
that the between-group treatment differences on change from baseline in LBM by
bioelectrical impedance spectroscopy (BIS) and dual energy X-ray absorptiometry (DEXA)
were similar. The mean differences from placebo in change from baseline in BWO and LBM for both active treatment
groups was significant in men, but not in women. However, given the very small number of women in the stody population,
and the absence of a significant treatment-by-gender interaction in the ANOVA performed on the entire ITT study
ponulation, fhe lack of a response in women must be interpreted with caution. The treatment-
by-race interaction in the analysis of variance (ANOVA) performed on the entire ITT study population
comparing changes from baseline in BWO between each of the active treatment arms and the placebo group in
Caucasians vs. non-Caucasians (constituting ~25% of each treatment arm) was statistically significant. The
interaction was qualitative in nature. However, in that 1) there is no biologic plausibility
for this observation; 2) this is a post hoc exploratory analysis; and 3) this interaction is not
seen for LBM, this observation must be interpreted with caution. For the same reasons,
this Medical Officer does not feel that an additional study comparing Caucasians and non-
Caucasians is necessary nor is 1t essential to accrue BWO data (in addition to LBM data) in
BRE e e .
7 The treatment-by-HAART interaction in the ANOVA performed on the entire ITT study
population comparing changes from baseline in BWO between each of the active treatment arms and the placebo group in
HAART users vs. HAART non-users was weakly statistically significant. The interaction was qualitative in nature. Such
an interaction is theoretically biologically plausible, i.e. HAART therapy by itself could
result in improved BWO/LBM. Nonetheless, given that 1) there were very few patients (~10-
13%) not receiving HAART: 2) this is a post hoc exploratory analysis; and 3) this interaction
is not seen for LBM, this observation must be interpreted with caution. A lower baseline body
weight (BW) and lower baseline body mass index (BMI) were significant predictors of a positive BWO response after
treatment with full dose (but not half-dose) Serostim. However, regression analyses did not demonstrate significant inverse
linear relationships. No other significant predictor of response was discovered amongst BWO and LBM responders. Total
fat mass (by DEXA) decreased significantly after 12 weeks by 1.75 kg in the Serostim 0.1 mg/kg daily group and by 1.28 kg
} in the Serostim 0.1 mg/kg every other day group compared with placebo - & clearcut dose-dependent
' response. The decreases in total fat mass were paralleled by dose-dependent decreases in truncal fat mass, limb fat

b(4)
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mass, and the truncal fat mass/limb fat mass ratio. The decreases in total fat mass observed in this study
confirm similar results from Study 5541, and are readily explained by the powerful, well
known lipolytic effect of rhGH. BW increased significantly after 12 weeks by 2.1 kg in the Serostim 0.1 mg/kg
daily group and by 1.49 kg in the Serostim 0.1 mg/kg every other day group compared with placebo — & clearcut dose-
dependent response. The treatment effect with respect to BW was ~50% of that observed in LBM. The
increases in BW observed'in this study confirm similar results from Study 5541 (treatment
difference was 1.6 kg for full dose Serostim vs. placebo). Consultation was obtained from the Agency’s Study Endpoints
and Label Development (SEALD) team regarding quality of life (QOL) measurements submitted by the Sponsor. The
SEALD team reviewer found significant faults with the QOL instmments utilized by the
Sponsor and recommended omitting the terms . ____ =gy from the
Package Insert proposed by the Sponsor. This was accompllshed (see ahead to Efficacy
Recommendations). The increaseiin BWO in 200 patients who had “consistent” BWO measurements at baseline,
Week 12 and Week 24 was similar at Week 12 for patients who received either full dose or half-dose Serostim (consistent
with the formal statistical analysis presented earlier). However, the additional increase in BWO between Week 12 and
Week 24 was somewhat greater in the continuous half-dose patients than in the continuous full dose patients. Dose-
dependent increases in LBM at Week 12 were observed in 214 patients who had “consistent” LBM measurements at
baseline, Week 12 and Week 24. However, the additional increase ic LBM between Week 12 and Week 24 was very modest
in patients treated continuously with both full dose and half-dose Serostlm The dose response effect was still apparent at
Week 24. A dose-dependent increase in BW was also maintained afer 24 weeks of treatment. - The 24 week results
for BWO, LBM and BW described above indicate that the effect of both doses of Serostim

was maintained through 24 weeks, I.e., that the response achieved at Week 12 was durable.

SAFETY SUMMAKRY/CONCLUSIONS:

None of the 6 deaths which occurred during the study were felt to be related to the administration of Serostim by the
Sponsor or this Medical Officer. Except for 2 patients with significant hyperglycemia and 1 patient with severe
gynecomastia, none of the 88 serious adverse events (SAEs) reported by 66 patients during the entire study were felt to be
related to the administration of Serostim by the Sponsor or this Medical Officer. A total of 46 patients were discontinued

due to adverse events during the placebo controlled phase of the study. A dose response relationship was
apparent across the 3 treatment groups with respect to the frequency of adverse events
leading to study drug discontinuation, in particular adverse events most likely related to
Serostim. More of these adverse events most likely related to Serostim therapy leading to discontinuation during either
phase of the study occurred when either dose of Serostim was first initiated (e.g., study onset or when placebo patients were
switched to full dose or half-dose at the beginning of the extension phase) or after an increase in dose (e.g., when half-dose
patients were switched to full dose at the beginning of the extension phase under the amended protocol) than during more
extended treatment with either half-dose or full dose Serostim. A dose response relationship was apparent
across the 3 treatment groups with respect to the frequency of treatment emergent adverse
events (TEAEs) (as well as adverse events requiring protocol-directed dose reductions), in
particular adverse events most likely related to Serostim. Adverse events including
arthralgia/myalgia, peripheral edema, and carpal tunnel syndrome/paraesthesia were more
frequent during Serostim treatment than during placebo treatment, and more frequent in
the full dose group than the half-dose group. These kinds of events are well known during
rhGH treatment, and thought to be related to the effects of rhGH on fluid homeostasis and
Interstitial matrix. None of the more severe but unusual adverse events associated with rhGH therapy in children
and potentially applicable to adults (e.g., benign intracranial hypertension, proliferative retinopathy, hypercalcemia, or
pancreatitis) was reported during this study. Glucose intolerance was common during this study, and,
In some patients, resulted in substantial hyperglycemia. Mean changes in fasting blood glucose levels
during the placebo controlled phase were dose-dependent, and ranged from 2 to 10 mg/dL. Shift table analysis during the
12 week, placebo controlled phase of the study indicated that the number of patients with elevated
fasting blood glucose Ievels increased soon after Serostim therapy initiation (in the full dose

)
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Serostim group much more often'than the half-dose Serostim group), and then seemed to plateau. In patients
treated with full dose Serostim for 24 weeks, mean fasting blood glucose did not increase further
during the second 12 weeks of fulll dose Serostim therapy. In the groups continued on either full dose
or half-dose Serostim for an additional 12 weeks during the extension phase, £f1ere was no progressive increase
in the number of patients with abnormal sugars. Twenty five patients manifested a fasting
blood glucose level >160 mg/dL at some time during the trial resulting in an intervention.
21 patients required dose reduction (fasting blood glucose levels usually normalized). 8 patients were
discontinued from the study because of hyperglycemia (2 during the placebo controlled
phase and 6 during the extension phase). Of note, 7 of these 8 patients were receiving full
dose Serostim when they were terminated including the 2 patients discontinued during the
placebo controlled phase of the study. ~Four of thése 8 patients manifested de novo diabetes mellitus on-

study - 1 while receiving full dose Serostim during the placebo controlled phase of the study, 2 while receiving full- dose
Serostim during the extension phase, and 1 while receiving half-dose Serostim during the extension phase. Three other

patients were previously known to be diabetic or hyperglycemic by history. A significant number of patients
manifested gynecomastia during the study. A dose response effect was evident. rhGH-induced
gynecomastia has previously been reported in adults and children, and the mechanism is not clear. Gynecomastia
was reported in 14 male patients in the ﬁ(ll dose group, 9 male patients in the half-dose -

group, and only 1 male patient in the placebo group during the placebo controlled portion .

of the study; during the extension phase, 37 male patients receiving full dose Serostim manifested gynecomastia
compared with only 4 patients receiving half-dose Serostim. Additionally, there were 1.3 patients (13
events) in the full dose Serostim group and 5 patients (7 events) in the half-dose Serostim
group with events coded as breast neoplasm, male. The absence of signs/symptoms of malignancy, the
presence of a dose response relationship, the occurrence of 75% of these events within 3 months of therapy, and the fact
that none of these events continued to worsen during the study (in fact, 100% of these events fully resolved during the
study, usually within 4 months) suggest that these events most likely are a reflection of rhGH-
induced gynecomastia, and not breast malignancy. ~40% of patients receiving full dose
Serostim attained mean serum IGF-I SDS > +3 (in contrast to ~15% of patients receiving
half-dose Serostim). It is clear that the IGF-I response is dose-dependent. If sustained, IGF-I
SDS >+2 or, indeed, >+3, could be associated with clinical acromegalond phenomena (whlch did not occur durmg thls study)

and, theoretically, oncogemc sequelae =T g 8
Loty s A i N - —‘ - - ._- . N . - . N s i .
fs =ano’ 1D the opinion of this Medical Officer, of the 5 malgnancies which

occurred during the study, only the 2 cases of [ymphoma (both patients were receiving full dose Serostim at the
time of diagnosis) could possibly have been AIDS-related malignancies The median differences in change
from baseline for both viral load (HIV RNA) and CD4 T-cell counts were not significant for either of the Serostim groups
compared to placebo. /Yonetheless, as clearly stated in the existing Package Insert, practitioners
prescribing Serostim for HIV-/AIDS-associated wasting always need to concurrently
administer HAART or some other antiretroviral therapy because of the theoretical risk of
rhGH-induced HIV propagation. Seven SAEs reported by 7 patients during the placebo controlled phase
of the study possibly resulted from AIDS-defining/related opportunistic infections. These infections did
not occur_ predominantly in the Serostim-treated groups.

EFFICACY/SAFETY/DOSING RECOMMENDATIONS (including Labeling Recommendations, Risk/Management
Actions, and Phase IV Commitments):

EFFICACY:

1) This Medical Officer strongly endorses the Sponsor’s intention F/—“M’f patients with AIDS-associated

wasting treated with Serostim. /- _ - _ , s s i ST e,
i P - - =3

S e - S . RIS - g
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2,

o e el / Recommendations. The CLINICAL STUDIES
section of the most recently proposed Package Insert was modified by this Medical Officer to reflect that 12 weeks of
treatment with half-dose Serostim results in an identical BWO result as full dose Serostim, and a significant LBM result
(~half as much as full dose Serostim). 3) The CLINICAL STUDIES section of the most recently proposed Package Insert
was severely edited by this Medical Officer (after consultation with the Agency’s SEALD team) to more accurately and
appropriately reflect the results of the QOL assessments performed by the Sponsor.

SAFETY: -

1) This Medical Officer strongly endorses the Sponsor s intention (&= e g patients with AIDS-associated
wasting treated with Serostim. Substantial mstances of glucose intolerance reported during post-marketing surveillance
since the 1996 launch of Serostim in patients thh AIDS-associated wasting led to an important modification of the

PRECAUTIONS section of the Serostim Package Insert in CY 2000. - 7
R N o T * 2) The Division strongly endorses the Sponsor’s intention to

R v = _ R il

SS— - T ——— : =¥ ) In that 12 weeks of treatment
with half-dose Serostim results in an identical BWO result as full dose Serostim, and a significant LBM result (~half as
much as full dose Serostim), and substantially less adverse effects compared with full dose Serostint, half-dose Serostim
should be used more as initial therapy, especially in patients already diagnosed with diabetes mellitus/impaired glucose
intolerance, edema forming diseases such as congestive heart failure, cirrhosis and nephrosis, and musculoskeletal disease,

or at significant risk for these diseases. In this regard, a) the ADVERSE REACTIONS section of the most recently

proposed Package Insert was modified by this Medical Officer to more clearly reflect the substantially greater amount of
rhGH-related adverse effects after treatment with full dose Serostim compared with half-dose Serostim, and b) the
DOSAGE AND ADMINISTRATION section of the most recently proposed Package Insert was modified by this Medical

Officer to make prescribing physicians more aware that half-dose Serostim may well be a reasonable alternative to full dose
Serostim in certain patients. : A

OVERALL RISWBENEFIT ASSESSMENT

Study GF-9037, peformed between 1997 and 2002 during the era of HAART therapy at the direction of the Agency to fulfill
a Subpart H Phase IV commitment, has successfully confirmed the findings of the original, label-enabling, pivotal clinical
trial (Study 5341), performed in 1992-1993 during the pre-HAART era. Treatment of patients with AIDS-associated
wasting with 2 large doses of Serostim (0.1 mg/kg daily and 0.1 mg/kg every other day) for 12 weeks results in identical and
statistically significant increases in functional exercise capacity (as assessed by BWO until exhaustion), in association with a
clearcut dose-dependent increase in LBM (as well as body cell mass). The clinical significance of this change in exercise
capacity, however, remains unclear. Therapy with Serostim does not appear to increase HIV replication, lower CD4 T-cell
counts or lead to a disproportionate amount of AIDS-related serious opportunistic infections. In addition, most of the
adverse effects associated with rhGH therapy are well known and tolerable. However, the administration of Serostim in
these large amounts is associated with more consequential risks as well, most importantly significant glucose intolerance in
a subset of patients. In addition, there is the unknown risk of whether relatively short-term administration of large
amounts of Serostim will increase the likelihood of malignancy in the long-term in a population of patients already prone to
oncogenesis (possibly related to IGF-I SDS >+3 in a substantial number of patients during Serostim therapy). In this

regard, this Medical Officer strongly endorses the Sponsor’s plan to 7 patients with AIDS-associated
wasting 14 : ; - : ~
e~ et —

APPROVABILITY FROM A CLINICAL PERSPECTIVE:

Given that 1) the Sponsor has confirmed the efficacy results of the original label-enabling study; 2) the current mutually

agreed upon Package Insert accurately alerts prescribing physicians to the well established risks of high dose therapy with

Serostim (in particular. slucose intolerance): 3) the Sponser plans ¢~ -

e = s woseip and 4) the Sponsor plansw
. _.this Meaical Officer recommends the

[ . T SR
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continued approval of Serostim for the treatment of patients with AIDS-associated wasting,

Recommended Regulatory Action: X Approvable Not Approvable

Signed: Medical Reviewer: __Robert Peristein MD Date: 8/25/03

Medical Team Leader/Division Director: ~ David Orloff MD Date:
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IV. Description of Clinical Data and Sources

IV.A Materials Reviewed
¢ All clinical data in the original submission received on 1Nov02.

¢ Email attachments sent by secure email in response to questions
posed by this Medical Officer. See Section V.B.

* Reviews for related NDAs for other approved somatropin products.

IV.B Literature Search

Literature regarding HIV-/AIDS-associated wasting and its treatment
with rhGH were reviewed for the last 10 years. Appropriate references
are cited in the text of this review, and a list of these references
appears at the end of this review in Section VI.

V. Miscellaneous

V.A Dates of Meetings and Agreements Between the
Division and the Sponsor Pertaining to Study GF-9037

¢ 23Aug96: Serostim NDA approved with Subpart H/Phase IV conflrmatory
study requirement.

¢ 23Sept96: First draft of Study GF-9037 submitted to the Division.

® 20Nov96: Meeting between the Division and the Sponsor to discuss
draft protocol.
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e 8AprS7: Teleconference between the Division and the Sponsor during
which it was agreed that the protocol could be initiated.

® 2June97: Final protocel submitted to the Division.

e 10Jun37: Teleconference between the Division and the Sponsor during
which the Division requested changes to protocol.

e 16NDec99: Meeting between the Division and the Sponsor during which
agreements were reached on broader inclusion criteria, and a shorter
duration for the open label, extension phase (12 weeks. instead of as
long as 36 weeks).

¢ 16March00: Submission of revised protocol to the Division
incorporating the changes discussed at 16Dec99 meeting.

e 17-19Apr02: Datalock for efficacy and safety results for Study GF-9037.
12July02: PreNDA teleconference between the Division and the Sponsor
during which agreement was reached on the content, format and
analyses to be included in the GF-9037 study report.

e 1Nov02: Supplemental NDA submission received by the Division.

V.B Teleconferences and Emails During this Review Cycle

Dates of teleconferences with the Sponsor where requests for
information were made by this Medical Officer and/or previously
submitted responses by the Sponsor were discussed with this Medical
Officer: :

e 4/4/03, 5/9/03, 5/29/03, 6/2/03, '6/3/03, 6/12/03, 6/16/03, 6/17/03,
6/18/03, 7/2/03, 7/3/03, 7/9/03, *7/10/03, 7/11/03, 7/14/03, 7/18/03,
7/21/03, 7/22/03, 7/23/03, 7/24/03, 7/25/03, 7/28/03, 7/29/03,
7/30/03, 7/31/03, 8/1/03

Dates of additional submissions or emails from the Sponsor responding
to requests for information:

e 6/13/03, 7/11/03, 7/14/03, 7/21/03, 7/29/03 - revised Package
Inserts by email

e 6/13/03, 6/17/03, 6/20/03, 6/24/03, 6€/26/03, 7/4/03, 7/9/03,
7/10/03, 7/11/03, 7/14/03, 7/15/03, 7/28/03, 7/29/03, 7/30/03,
8/4/03, 8/11/03 - responses to information requests by email

V.C Audits/Reports by the Agency’s Division of
Scientific Investigations (DSI)

On-site inspections were accomplished at 3 centers in the USA in the
5/03-6/03 timeframe (Dr. Anthony LaMarca in Fort Lauderdale, FL *
ratients enrolled]; Dr. Patrick Cadigan in Fort Lauderdale, FL o
patients enrolled]l; and Dr. W.C. Mathews in San Diego, CA # patients
enrolled]).

b(4)
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The individual written reports by the Agency’s DSI inspectors were
carefully reviewed by this Medical Officer.

With regard to Dr. LaMarca: The inspection confirmed that all subjects
signed and dated informed consent forms prior to enrolling in the
study. The records of 17 subjects were audited for data integrity,
with an emphasis on cycle ergometry measurements at baseline and

Week 12. Data in source documents and case report forms (CRFs) were
compared to data in Sponsor-provided data listings. No significant
discrepancies were noted.

FDA Form 483 was not issued.

Data from this site were considered to be acceptable.

With regard to Dr. Cadigan: The inspection confirmed that all subjects
signed and dated informed consent forms.prior to enrolling in the
study. The records of 17 subjects were reviewed in-depth for data
integrity, with special emphasis on cycle ergometry measurements. The
records were noted to be complete, well organized and legible.
Endpoint efficacy data in source documents were compared to data in
CRFs, and Sponsor-provided data listings. No major deviationg were
noted.

An 8 item FDA Form 483 was issued. Of note, 2 subjects did not have
adverse events reported to the Sponsor.

Overall, data from this site were considered to be acceptable.

With regard to Dr. Mathews: The inspection confirmed that all subjects
signed consent forms prior to enrollment in the study. The records of
15 subjects were reviewed for data integrity. Source documents were
noted to be organized, complete and legible. Data in the source
documents were concordant with information on the CRFs.

A 6 item FDA Form 483 was issued. Of note, the site did not have
documentation indicating that subjects enrolled under Amendment 1A
were to be contacted on an annual basis to determine survival status

Overall, data from this site were considered to be acceptable.

OVERALL ASSESSMENT OF FINDINGS AND GENERAL RECOMMENDATIONS by DSI:

* Both Drs. Cadigan and Mathews submitted adequate responses addressing the
deviations noted on FDA Form 483.

e The data from all 3 of these clinical sites can be used for the evaluation of
Study GF-9037 by DMEDP.

V.D Internal Consultations

10
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This Medical Officer collaborated frequently with DMEDP’s Statistical
Reviewer, in particular with regard to the efficacy results observed
during the 12 week, placebo controlled portion of the study. In
addition, consultations were obtained from 1) the Division of
Antiviral Drug Products/HFD-530 (Dr. T. Wu), in particular with regard
to the effects of Serostim therapy on markers of disease activity in
patients with AIDS, and from the Study Endpoints and Label Development
(SEALD) team (L. Burke) with regard to the health outcomes instruments
utilized by the Sponsor (see Section VI.A.5.5.6). The content of
these consultations have been incorporated into this Medical Officer’s
review.

V.E Review of Financial Dlsclosure Information

Review of Form 3454, s;gned/submlttea by the Sponsor’s Vice

President for Regulatory Affa;rs, aiid Section 19.1, indicates )
that all primary investigators and the vast majority of coinvestigators at
" sites (randomizing and treat:.ng pat:.ents) submitted Forms 3455 to
the Sponsor dlsavow1ng any spécial’ fidancial arrangement with the
Sponsor, any significant payment of any kind from the Sponsor, any
proprietary interest in the product tested, and any significant equity
interest in the Sponsor. By completing Form 3454, the Sponsor
certified 1) that “each listed clinical investigator required to
disclose to the Sponsor whether the investigator had a proprietary
interest in this product or a significant equity in the Sponsor as
defined in 21 CFR 54.2(b) did not disclose any such interests”; 2)
that “no listed investigator was the recipient of significant payments
(or any special financial arrangement) of any other sort as defined in
21 CFR 54.2(f)7”; and 3) that the Sponsor has all invidividual
investigator financial disclosure forms on file subject to audit. In
addition, in Section 19.2, the Sponsor has adequately documented why
Forms 3455 could not be obtained from 1 principal investigator and 4
coinvestigators at site nd several coinvestigators at 6 other sites where
Forms 3455 were obtained from the primary investigator - despite due diligence
on the Sponsor’s behalf to obtain such forms. Almost all of these
individuals were no longer employed at their original locations and,
in spite of multiple attempts by mail and phone, could not be located
by the Sponsor.

Financial disclosure information is therefore is considered to be sufficient.
VI. Reviews of Efficacy and Safety for Clinical Studies

VI. A Review of Efficacy and Safety for the 12 Week,
Placebo Controlled Portion and 12-36 Week Extension
Phase of Study GF-9037

VI.A.l Objectives

11
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The primary objectives of the 12 week, prospective, randomized,
parallel group, double blind, placebo controlled, dose ranging portion
of Study GF-9037 conducted in patients with human immunodeficiency
virus (HIV)-/acquired immunodeficiency syndrome (AIDS)-associated
catabolism/wasting were:

® To evaluate the clinical efficacy of Serostim compared with placebo
in stimulating an increase in the primary efficacy outcome
parameter, bicycle ergometry work output (BWO; a measure of exercise
function change) - as well as the clinical efficacy of Serostim
compared with placebo in stimulating changes in multiple other
secondary efficacy variables including, most importantly, an
increase in lean body mass (LBM) and body weight (BW), and a
decrease in total fat mass. ;

® To establish an optimal dose of Serostim.
To assess the safety and tolerability of Serostim.

¢ To confinn the resuits of Study 5341 conducted by the Sponsor in 1992-1993
which resulted in the approvai of Serostim for the treatment of AIDS- ;. S
associated wasting in 1996. In this regard, Study GF-9037 was cansidered to
be an obligatory Subpart H/Phase IV confirmatory study.

The primary objectives of the 12-36 week extension phase of Study
GF-9037 were to establish the durability of the clinical efficacy of
Serostim, and to further assess the long-term safety and tolerability
of Serostim. The treatment group of the patients remained blinded
during the extension phase of the study.

VI.A.2 Background Information Regarding HIV-/AIDS-
Associated Wasting and Brief Summary of Prior Clinical
Trials Utilizing Recombinant Human Growth Hormone-
(rhGH) as a Treatment for HIV-/AIDS-Associated Wasting

Epidemiology: Involuntary weight loss, predominantly loss of LBM and
its most critical component, body cell mass (BCM), is often termed
“wasting”. Wasting was originally designated as an AIDS-defining
condition by the Centers for Disease Control (CDC) in 1987 (1),
defined as “the involuntary loss of 10% or more of the premorbid BW
with chronic fever, weakness, or diarrhea in the absence of other
related illnesses contributing to the weight loss”. Of the over
60,000 cases of AIDS reported to the CDC through 1990, wasting
syndrome was reported in ~17% (2), and as many as 50% of people
enrolled in AIDS studies in the late 1980s/early 1990s had involuntary
weight loss in excess of 10% of premorbid BW (3). The introduction of
highly active antiretroviral therapy (HAART) in 1996 has diminished the
prevalence of HIV-/AIDS-associated wasting, but ~1/3 of patients receiving HAART
who have viral load reductions still lose LBM/BCM (4). In a prospective
observational study of more than 7300 European patients between 1994 and
1998, 6% of the patients still had wasting as the AIDS-defining illness in 1998

12+
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(5). Overall reviews of AIDS-associated wasting can be found in
references 6-8.

Pathophysiology: The pathophysiology of AIDS-associated wasting has not
been fully elucidated and is almost certainly multifactorial involving
inadequate energy intake (anorexia/malabsorption), and altered
metabolism (4, 9). The metabolic defects contributing to AIDS-
associated wasting appear to represent a multifaceted failure of the
adaptive mechanisms which normally occur in response to starvation -
possibly related to the adverse effects of elevated levels of
cytokines including tumor necrosis factor, and interleukins 1 and 6.
In this regard, metabolic rate (resting energy expenditure) has been
shown to be inappropriately increased in many HIV-infected individuals
(10). AIDS-associated wasting is further characterized by a failure.
to effectively increase fatty acid oxidation and convert to a fat-

based fuel economy to meet the body’s energy needs (l1l). As a result,g.;

excessive gluconeogenesis requiring/consuming amino acids derived from

excessive protein catabolism results in depletion of
functional/structural protein-stores and loss of LBM/BCM (11). -

Clinical Significance: The clinical implications of AIDS-associated

wasting are very significant. Loss of 10% (or even 5%) of body weight

at the time of AIDS diagnosis (4; 12-13) is associated with decreased
survival. Survival correlates even more closely with changes in
LBM/BCM than with reduction of total BW (12). A loss in BCM to 54% of
normal or of BW to 66% of ideal BW in patients with AIDS is
incompatible with survival (12). Furthermore, a BCM of <30% of normal
portends a survival rate of only 20% after ~15 months (14), compared
with 70% survival at 2 years for AIDS patients who maintain their BCM

- (an effect which is independent of CD4 T-cell count) (15). Loss of
"LBM leads to weakness, organ failure, secondary immune dysfunction,
‘general inanition and ultimately death.

Overview of treatment options for AIDS-associated wasting: Clearly then, the
need to aggressively treat the loss of LBM/BCM and total BW in
patients with AIDS-associated wasting is self evident. Available
treatment options for HIV-associated wasting have recently been
reviewed (4, 16). Nutritional counseling to ensure that the intake of
protein, fat, and carbohydrates is adequate, and evaluation/treatment
of underlying opportunistic infection(s), cancer and gastrointestinal
disease should be accomplished. Unfortunately, nutritional
interventions have proven to be singularly unsuccessful in
replenishing LBM in patients with AIDS-associated wasting.
Strategies/anabolic therapies are therefore needed to selectively
increase LBM and muscle mass not only to decrease morbidity and
mortality, but also to improve functional capacity. A recent study in
men with AIDS-associated wasting demonstrated that cross-sectional
muscle area is a significant predictor of regional muscle strength as
well as overall functional status (9). With respect to anabolic
therapies, testosterone should be provided to patients with documented
hypogonadism. Oral anabolic steroids may also modestly improve muscle

13
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strength and body ‘composition (17); however, these steroids often
cause significant liver dysfunction. Recombinant human growth hormone
(rhGK) has been approved for use for patients with AIDS-associated
wasting since 1996.

Previous use of rhGH in the treatment of AIDS-associated wasting: Several
lines of evidence support a role for rhGH in the treatment of
AIDS-asgociated wasting. First, the known actions of GH. appear to
be ideally suited to addressing the metabolic abnormalities known
to occur in AIDS-associated wasting. rhGH promotes positive
nitrogen balance and therefore increases LBM by increasing the
cellular uptake of amino acids (most likely wvia insulin-like
growth factor I [IGF-I]), and by increasing lipolysis (a direct
effect of rhGH) and therefore the availability of fatty acids as a
source of fuel in the malnourished AIDS patient (diminishing the
need for protein catabolism) (18). Second, there is a body of
evidence suggesting that AIDS-associated wasting may be
characterized by a degree of functional GH deficiency (GHD) and
relative GH resistance that results: in low levels of IGF-I and
insulin-like growth factor binding protein 3 (IGFBP-3) (hence,
reduced ability to form the IGFBP-3 ternary complex [19-201).
Thirdly, rhGH has been shown to have potentially beneficial
effects on the immune system and hematopoiesis (reviewed in
reference 21). In this regard, a pilot study has suggested that
rhGH might have immunostimulatory effects in HIV-infected patients
(22).

A number of reviews have been published discussing the anabolic
effects of rhGH in patients with AIDS-associated wasting (4; 6-7;
16; 23-27), and recently an editorial was published discussing the
rational use of rhGH in HIV-infected patients (28).

After the publication of a number of encouraging pilot studies in
the early 1990s, the Sponsor conducted the first large scale,
randomized, double blind, placebo controlled, international,
multicenter trial utilizing rhGH as a therapy for patients with
AIDS-associated wasting. This study formed the basis for Agency
approval of Serostim (Serono’s formulation of rhGH) for the
treatment of AIDS-associated wasting (Serono Study Report 5341;
29). One hundred seventy eight patients receiving nucleoside
analogue therapy (pre-HAART era) with a documented unintentional
weight loss of at least 10% or weight less than 90% of ideal BW
were randomized to either Serostim 6 mg/day or placebo for 12
weeks. Significant improvements in BW, LBM and treadmill work
output were observed in Serostim-treated patients compared with
placebo-treated patients. There were no significant changes with
continued treatment beyond 12 weeks suggesting that the original
gains of BW and LBM were maintained.

Treatment of patients with AIDS-associated wasting for 12 weeks
appeared to be relatively safe during Study 5341 (29). A sgimilar

14
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number of patients withdrew from the Serostim and placebo groups
(22% versus 19%). Adverse events reported more fregquently in the
rhGH group were those commonly associated with rhGH treatment,
i.e. edema and arthralgia/myalgia; these events were usually mild
or moderate, and often resolved with continued treatment or dose
reduction. Fifteen Serostim-treated and 3 placebo-treated
patients required a dose reduction. Small increases in mean
fasting blood glucose and glycated hemoglobin were observed in
rhGH-treated patients. Similar numbers of new HIV-associated
events (i.e., AIDS-defining infections or neoplasms) were reported
in the 2 treatment arms, and no significant -changes in CD4 or CD8
lymphocyte counts or plasma HIV RNA level .occurred in either
treatment group Suring the study. Of note,"-’botll rhGH and rhiIGF-I
reportedly increase HIV replication in infected T lymphocytes, but not in the
presence of azothiaprine (30). Therefore, the administration of rhGH to
patients with AIDS-associated wasting should always be accompanied by
treatment with inhibitors of HIV replication. This caveat is clearly stated in
the existing Package Insert. o
Since the approval of Serostim in 1996 as a treatment for AIDS-associated
wasting, glucose intolerance has been the most significant adverse event
observed during post-marketing surveillance. A number of cases of new onset
impaired glucose intolerance, new onset diabetes mellitus and exacerbation of
preexisting diabetes mellitus have been reported (some patients requiring
hospitalization for diabetic ketoacidosis and/or diabetic coma). In some
patients, these conditions improved when Serostim was discontinued, while in
others the glucose intolerance persisted. These findings necessitated a post-
approval labeling change in the PRECAUTIONS section of the Package Insert.
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“ﬁ“

The intent of the present study (Study GF-9037) was to confirm the:
efficacy and safety of Serostim in‘ddult patients with AIDS~- £
associated wasting in a 12 week, randomized, double blind, placebs:
controlled trial which was followed by an open label, extension -
phase for as long as 36 additionali weeks.

P
T e

VI.A.3 Study Design . ;; 

VI.A.3.1 Description of Study GF-9037 - A Randomized,

Parallel Group, Double Blind, Placebo Controlled, Dose
Ranging, Multicenter Study of Recombinant Human Growth
Hormone (Serostim) in the Treatment of HIV-Associated

Catabolism/Wasting

Study GF-9037 was a 12 week, international, multicenter (n=57),
prospective, randomized, parallel group, double blind, placebo
controlled, dose ranging study (which was followed by a 12-36 week
extension phase) designed to compare the efficacy and safety of
Serostim versus placebo in the treatment of HIV-associated
catabolism/wasting. Study GF-9037 was considered to be an obligatory
Subpart H/Phase IV confirmatory study in the United States intended to confirm
the results of the label enabling clinical trial (Study 5341) conducted by the
Sponsor in 1992-1993 which resulted in the accelerated approval of Serostim for
the treatment of AIDS-associated wasting in 1996, and a phase III study in
the rest of the world. A total of 732 patients were planned for
enrollment to ensure approximately 534 evaluable patients (178 in each
of the 3 treatment groups). Patients meeting the eligibility criteria
were initially randomly allocated in a 1:1:1 ratio to 1 of the
following 3 treatment groups:

¢ Full Dose Treatment Arm: Serostim 0.1 mg/kg (up to a maximum of 6
mg) daily during the placebo controlled phase.

* Half-Dose Treatment Arm: Serostim 0.1 mg/kg (up to a maximum of 6
mg) alternating with placebo during the placebo controlled phase.

* Placebo Treatment Arm: Placebo only during the placebo controlled
phase.

16
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According to the original protocol design, immediately upon completion
of the 12 week placebo controlled phase, placebo patients were to be
re-randomized 1:1 to either full dose or half-dose Serostim for an
additional 36 weeks, while patients receiving full dose or half-dose
Serostim were to be continued on the same treatment regimen during the
36 week extension phase. The treatment group of the patients remained
blinded during the extension phase of the study for patients enrolled
under the auspices of the original protocol. Subsequent protocol
amendments (Amendment 1 effective 10Feb99 for non-USA sites, and
Amendment 1A effective 29Feb00 for sites in the USA) stated that
immediately upon completion of the 12 week placebo controlled phase,
all patients (full dose,  half-dose, and placebo) were to be switched
‘to open label, full dose daily Serostim for an additional 12 weeks. .
Precise dose reduction parameters (see Section VI.A.4.2.5.ahead) were
incorporated into the protocol in the event moderate or severe
Sercostim-related toxicity became apparent. &

The study design schematics (before and after Amendment 1) -are - RS
presented in Figure 1. .

Appears This Way
On Original

Figure 1 - Study Schematic

Initial Study Design
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The primary efficacy endpoint was the difference in the change

from baseline to Week 12 in BWO between the Serostim full dose

group (and the Serostim half-dose group) and the placebo group. .. 7 -
Secondary comparisons included the difference in the change from

baseline to Week 12 in LBM as measured by biocelectrical impedance: . - .

spectrxoscopy (BIS) between the 2 Serostim treatment groups and- -the . -
placebo group. Safety was assessed by monitoring for the well

known adverse sequelae associated with the use of rhGH products,
i.e. glucose intolerance, edema, arthralgia, myalgia, and carpal
tunnel syndrome. In addition, HIV viral load and serum levels of
IGF~I were monitored, and oncogenic events were ascertained.

Study visits for efficacy and safety assessments were scheduled at
baseline, and then after 2, 4, 8, and 12 weeks of treatment with
regard to the placebo controlled portion of the study. Additional
study assessments were scheduled after 16, 24 and 48 weeks of
treatment with regard to the open label extension phase. BWO, the
primary efficacy variable, and LBM, the most important secondary
efficacy parameter, were determined at baseline and after 12, 24 and
Other efficacy and safety variables were

48 weeks of treatment.

measured more freguently.

of efficacy and safety study assessments.

See Table 1 ahead for a tabular depiction

VI.A.3.2 Protocol Amendments (overview)

The original protocol, dated 21May97 was amended 6 times. Amendments
1 (10Feb99) and 1A (29Feb00) shortemed the study to 24 weeks overall
(as noted above in Section VI.A.3.1), and provided for the

Lo~

opportunistic infections.

_ —¢ @mendment 1A also deleted the
exclusion of patients receiving secondary prophylaxis for AIDS-related
Amendment 3 (8May0l) decreased the level of

fasting blood glucose required for inclusion and toxicity adjustment
(i.e., dose reduction/interruption/discontinuation) (see Section

VI.A.4.2.5 ahead).

VI.A.4 Materials and Methods

18
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VI.A.4.1 Subjects

VI.A.4.1.1 Subject Selection

The protocol called for the enrollment of at least 732 adult patients
with AIDS-associated wasting.

VI.A.4.1.2 Inclusion Criteria

® Clearly documented HIV infection, confirmed by one of the .-
following: Western blot, immunofluorescence assay, HIV culture,
polymerase chain reaction (PCR) amplification, branched DNA, .-
(bDNA) gignal amplification or theé:presence of p24 antigen,-
These tests may have been performed at any time in the past, but
the results must be available for .review by the Sponser prior to
entry into the study. . f
¢ Evidence of AIDS-associated wasting; with at least 1 of the
following: -
¢ Documented unintentional weight loss of at least 10%, or
* In the absence of unintentional weight loss of 10%, weight
less than 90% of ideal BW, or
e In the absence of unintentional weight loss of 10%, body mass
index <20 kg/m?2
e At least 18 years of age
* Receiving at least 100% of estimated caloric requirement as per
current nutritional regimen, according toc a formal nutritional
analysis (changed in Amendment 1 to 90%)
e Met the following laboratory testing criteria at the Week -4
pre-study screening visit:
e Fasting blood glucose <120 mg/dL (Changed in Amendment 3 to <110
mg/dl)
e AST, ALT, and amylase <3 times the upper limit of normal
e Fasting serum triglyceride level <500 mg/dL (or <5.64 mmol/L)
* Taking an antiretroviral medication that is approved or available
under a treatment IND
¢ The patient must have been receiving antiretroviral therapy
for at least 8 weeks prior to study Day 1
e The patient must agree not to change the antiretroviral
regimen during the 12 weeks of study drug administration
(unless medically mandated)

VI.A.4.1.3 Exclusion Criteria
e Medical history of any of the following:
¢ Fasting blood glucose >120 mg/dL, or 2 hour postprandial serum

glucose >140 mg/dL (changed in Amendment 3 to fasting blood glucose
>110 mg/dL) and/or history of diabetes mellitus/hyperglycemia
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® 2Any disorder associated with moderate to severe edema (e.g.,
cirrhosis, nephrosis, congestive heart failure, lymphedema)
® Carpal tunnel syndrome (unless resolved by surgical release)

¢ Unstable or untreated hypertension; angina pectoris/coronary
artery disease

e Any active mal;gnancy, except for localized cutaneous Kapogi's
sarcoma

® Prior radiation therapy or systemic chemotherapy

¢ A CNS mass, or CNS process associated with active neurological
findings

e Pancreatitis

* Recent acute critical illness requiring ah intensive care unit
due to 1) complications following open heart or abdominal
surgery, 2) multiple accidental trauma, or 3) acute
respiratory failure

e Allergy or hypersensitivity to'thﬁ“
e Chronic diarrhea (deflned as 6 or more 11qu1d stools per day)

. Ev1dence of malabsorptlon, gastr01ntest1na1 bleeding, or
obstruction

¢ Active AIDS-defining opportunistic infection or new systemic
therapy for an opportunistic infection within 60 days prior to
receiving study drug

® Untreated or suspected serious systemic infection, or persistent
fever >101°F during the 30 days prior to study entry

e Used glucocorticoids within the past six months

¢ New therapy for wastingffiucluding parenteral or oral
hyperalimentation, tube feeding, anabolic or progestational
agents, and appetite stimulants

e rhGH therapy within the last year

e Active substance abuse or dementla which would prevent informed

_ consent or compliance with study activities

o If female, pregnant or breast feeding

VI.A.4.1.5 Subject Discontinuation

® Missed more than 10 total doses of study drug during the study

e Missed more than 7 doses in a row of study drug administration at
any time

® Missed the Week 12 major assessment by more than 7 days

» Persistent toxicity according to the dose adjustment algorithms in Section
V1.A/4.2.5

® Onset of acute critical illness requiring intensive care unit due
to 1) complications following open heart or abdominal surgery,
2) multiple accidental trauma, 3) acute respiratory failure, or
4) unrelated serious intercurrent illness
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¢ Development of any active malignancy, including progression of
existing Kaposi's sarcoma lesions (>50% lesion growth) or any new
Kaposi’s sarcoma lesions
¢ Used systemic chemotherapy or radiation therapy (except minimal

radiation of an extremity for Kaposi’s sarcoma)

¢ Initiated a new AIDS-associated wasting intervention during the
study.

® Changed the antiretroviral regimen during the 12 weeks of study
drug administration (unless medically mandated)

* Discontinued antiretroviral therapy (all patients must remain on an
approved antiretroviral therapy for the duration of the study) G

e Pregnancy . ..

VI.A.4.2 Study Treatment

VIi.A.4.2.1 Formulatlon/Drug Delivery

Serostim was prov1ded by Serono as described in the Package Insert as
6 mg single dose vials. Placebo was supplied in matching glass viails
containing excipients only.

VI.A.4.2.2 Treatments Administered - Dosage and
Administration

Dosing was by daily injections in the evening {preferably at

bedtime) to approximate the natural secretory pattern of pituitary GH.-
The 3 treatment arms during the placebo controlled phase of the study, -
and dosing during the extension phase of the study (before and after
Amendments 1 and 1a) are described in Section VI.A.3.1.

VI.A.4.2.3 Method of Treatment Assignment -
Randomization

The treatment assigned to each patient was determined according to
a computer-generated randomization list produced by the Serono
Corporate Biometrics Department during both phases of Study
GF-9037. The treatment group of the patients remained blinded
during the extension phase of the study.

VI.A.4.2.4 Selection of Doses

In the present study, the Serostim dosage selected for the full dose
treatment arm, 0.1 mg/kg (up to 6 mg) daily was identical to the
efficacious dose administered in the previous label-enabling Phase III
study (Study 5341). 1In addition to confirming the treatment effects
previously observed with this dose, a second objective of the present
study was to assess the effects of a lower dose. The dose chosen for
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the half-dose treatment arm was 0.1 mg/kg (up to 6 mg) every other
day.

VI.A.4.2.5 Dosage Intervention
(Reduction/Interruption/Discontinuation)

Severe toxicity:

Treatment with study drug was to be suspended/interrupted for the
following severe toxicities:

* Severe hyperglycemia (symptomatic, or fasting blood glucose >140 mg/dL or 2
hour postprandial biood glucose 2240 mg/dL). The toxicity grading for severe
hyperglycemia was modified in Amendment 3 effective 8MayO1. The original
criteria for severe hypérglycemia was any blood sugar >400mg/dL. .
Marked hypertension (symptomatic, or >200/110 mm Hg) N
Congestive heart failure

Severe paraesthesias

Acute pancreatitis ' .
Serum triglycerides >1500 mg/dl (or >16.9 mmol/L)

If the toxicity resolved within 7 days or less, daily dosing may have
been resumed at 50% of the pre-toxicity dose. If the toxicity did not.
resolve within 7 days of dose interruption, the individual should have
been discontinued from the study.

Study participants experiencing any of the following were to be
discontinued immediately and were not to be allowed to resume
treatment:

® Pseudotumor cerebri/benign intracranial hypertension

e A new diagnosis of cancer .

® Progression of an existing neoplasm, including progression of
existing Kaposi's sarcoma lesions (>50% lesion growth) or any new
Kaposi’s sarcoma lesions

¢ Severe systemic allergic manifestations (e.g., bronchospasm,
laryngospasm, desquamation) thought to be related to Serostim
administration -

Moderate toxicity:

The daily dose of study drug was to be reduced by 50% for the
following moderate toxicities:

+ Fasting blood glucose >126 mg/dL or 2 hour postprandial blood glucose >200
mg/dL. The toxicity grading for severe hyperglycemia was modified in
Amendment 3 effective 8May01. The original criteria for moderate
hyperglycemia was fasting blood sugar >160 mg/dL.

e Asymptomatic hypertension (<200/110 mm Hg)
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Intolerable tissue turgor

Intolerable arthralgias not responsive to anti-inflammatory therapy
Carpal tunnel syndrome

Serum triglycerides >700 mg/dL but <1500 mg/dL (>7.90 mmol/L,
<16.94 mmol/L)

s Moderate systemic allergic reaction (e.g., pruritus, erythema)

If the toxicity did not resolve within 14 days of dose reduction,
treatment was to be withheld/interrupted until the problem improved.
If the toxicity was still unresolved within 7 days of dose -«
interruption, the patient should have been discontinued from:the
study. v e C 3y,

VI.A.4.2.6 Concomitant Therapy RS

Optimal antiretroviral treatment was to be maintained throughout the
entire 12 week double blind period. Only medically mandated changes
were permitted. Medications which were considered necessary for
treatment of an intercurrent disease were given at the discretion of
the investigator. '

VI.A.4.2.7 Treatment Compliance

Patients were requested to record the time and day of all injectionms,
and to return all used vials of study drug as well as all unused study
drug to the study site.

VI.A.4.2.8 Product AccountabiliE&,

When the investigator or pharmacist received the study drug, he/she
checked for accurate delivery, signed and returned the enclosed
documentation to the Sponsor to acknowledge receipt. The amount of
drug delivered was entered on the drug accountability form, which was
used as a drug balance sheet. The dispensing of study drug was
carefully recorded on the drug accountability form and information was
provided to the Sponsor’s monitor at each monitoring visit.

VI.A.4.3 Study Assessments

VI.A.4.3.1 Screening Assessments at Week -4 and the 4
Week Run-In Period

As can be seen in Table 1 ahead, in order to determine if eligibility
criteria had been met and to obtain baseline parameters for on-study
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efficacy and safety assessments, each potential enrollee had the
following performed at Week -4:

¢ Complete AIDS-/HIV-oriented medical history and physical examination
including body weight (BW), screening for carpal tunnel syndrome and
funduscopy -

¢ Hematology and chemistry profile including fasting blood glucose,
lipid profile, and thyroid function tests

¢ HIV-related parameters including quantitation of HIV RNA copies and
CD4 T-cell counts

e Anti-rhGH antibodies

¢ Serum IGF-I levels . .

* Baseline measurements of primary and secondary efficacy parameters,
i.e. BWO, LBM (by BIS as.well as dual energy X-ray absorptiomety
[DEXA] at selected sites), total fat mass by DEXA, 6 minute walk
test, and quality of l1life (QOL) scores using 2 different instruments

In addition, nutritional status was carefully assessed, and all -
patients were encouraged to maintain 2100% of eucaloric requirements.

A run-in period was conducted between Week -4 and Week 0/Day 1 to
allow equilibration of any changes in weight or body composition
associated with study entry. Most of the evaluations performed at
Week -4 were repeated at Week 0/Day 1 in order to establish baseline
trends in efficacy/safety assessments. During this run-in period,
study drug was not administered, and no new medical interventions for
AIDS-associated wasting or new antiretroviral regimens were allowed.

i

VI.A.4.3.2 Assessments Dﬁi‘ing Treatment

VI.A.4.3.2.1 Efficacy Parameters for Study GF-9037 (In
Particular the 12-Week, Randomized, Placebo Controlled
Portion)

VI.A.4.3.2.1.1 Primary Efficacy Parameter (see Table 1
ahead)

The primary efficacy endpoint for this study was the difference in the change in
BWO from baseline to Week 12 between the Serostim full dose group and the
placebo group. Although not designated by the Sponsor in the original protocol
as part of the primary efficacy objective, the difference in the change in BWO
from baseline to Week 12 between the Serostim half-dose group and the placebo
group was also considered to be of significant importance by the Division. If
possible, BWO determinations were to be performed if patients prematurely
discontinued from the study. BWO was also measured at Weeks 24 and 48
during the extension phase of the study.
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BWO measurements (expressed in kilojoules [kJ]) were to be ascertained
after maximal effort. The initial workload was set at 50 W, and then
increased by 25 W every minute of the test until the patient
experienced exhaustion or inability to exercise further. In an
attempt to better assess the extent of physical exhaustion achieved,
patients were to be questioned in accordance with the Borg Perceived
Exertion and Pain Scale (Borg RPE) (36). In addition, the total
duration of the BWO test was to be recorded.

Note: A standardized 6 minute walk test was to be conducted at

selected sites as an alternative measure of physical functional
capacity. During this test, the distance patients were able to
ambulate (at a normal walking pace) 1n 6 minutes was determined.

VI.A.4.3.2.1.2 Secondary Eff:ucacy Parameters (see Table 1 -
ahead)

Between-group (full dose Serostim vs. placebo, and half-dose Serostim vs.

Dplacebo) treatment differences on the change from basellne in:

¢ LBM: LBM was to be measured by BIS (using 4—— _ e
equipment). In addition, LBM by DEXA was to be determined at select
sites, and BCM was to be measured by BIS as backup maneuvers.
Although BCM, the most critical component of LBM reflecting
intracellular fat-free solid/muscle + intracellular water), is
considered the marker which best characterizes the degree of wasting
in patients with HIV infection, the predictive equations for the use
of BIS to measure BCM are not standardized, leading to variable
results. Therefore, although decreases in LBM in patients with
AIDS-associated wasting may be blunted by the relative increase in
extracellular water which often accompanies loss of BCM in these
patients, the fact that LBM can be measured by validated techniques
(including BIS) has led to the general consensus that LBM is the best
marker available today to evaluate changes in body composition in response
to rhGH treatment in patients with the AIDS-associated wasting syndrome.
LBEM measurements were scheduled at baseline and Week 12, as well as
at Weeks 24 and 48 during the extension phase. Once again, if
possible, LBM determinations were to be performed if patients prematurely
discontinued from the study.

¢ Total fat mass measurements by DEXA were scheduled at baseline and
Week 12, as well as at Weeks 24 and 48 during the extension phase.

¢ BW: The definition of HIV-/AIDS-associated wasting (involuntary loss
of at least 10% of BW with chronic fever, weakness or diarrhea in
the absence of other related illnesses) is useful for
epidemiological purposes, but BW measurements have limited use in
practice because they do not address malnutrition, specifically the
loss of BCM/LBM that occurs in most HIV-infected patients with
wasting. Patients were to be weighed unclothed, after voiding, in
the fasting state, ideally in the morning, on each occasion. BW was
to be measured on a certified and calibrated hospital scale with an
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accuracy of *0.2 kg. Three successive weight determinations were to
be recorded. BW measurements were scheduled at baseline and Weeks
2, 4, 8 and 12, as well as at Weeks 16, 24 and 48 during the
extension phase.

* QOL measurements: QOL was to be assessed using the Bristol-Mevers
anorexia/cachexia recovery instrument (BACRI) and the
Multidimensional Health Status Assessment (MHSA) at baseline and
Weeks 4, 8 and 12, as well as at Weeks 24 and 48 during the
extension phase. Subseguent to Amendments 1/1A, QOL assessments
were not performed after Week 12.

VI.A.4.3.2.2 Safeﬁ? Parameters (See Table 1)

e Adverse events (every study visit)

e Medical hlstory/phy51ca1 examznatlon (baseline and Weeks 4, 8, 12, .
16, 24 and 48):

e standard safety laboratory tests including fasting blood glucose (but
not glycated hLemoglobin or insulin levels), lipids and thyroid
function tests (baseline and Weeks 12, 24 and 48 for all laboratory
tests; baseline and Weeks 4, 8, 12, 16, 24 and 48 for fasting blood
glucose and lipids)

¢ HIV-related parameters (HIV RNA copies at baseline and Week 12; CD4
T-cell counts, lymphocyte subset analysis and TRECs at baseline and
Weeks 12, 24 and 48)

e Anti-rhGH antibodies (baseline and Week 12)

¢ Serum IGF-I levels (first introduced in 5/01 [Amendment 3]; baseline
and Week 12)

Appears This Way
On Origing]

Table 1
Flow Chart of Efficacy and Safety Assessments for the 12 Week
Double Blind, Placebo Controlled Portion of the Study as Well as
the 12-36 Week Extension Phase of the Study

STUDY WEEK
Week -4t ] 2 4 8 12 16 24 48°
Type of Visit Major Major Weight Minor Minor Major Extension Phase

Eligibility/Exclusion X
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Adverse events . X X X X X X X X X
History/Physical examination X b 4 X X X b 4 X X
Major blood tests® b4 b'e X X b'e
Minor Blood Tests* X X X

HIV RNA X X X

CD4+ 3 . X X X X X
Lymphocyte subsets including X X X X X
cp4/cps’ :
T cell receptor excision X X X X b 4
circles (TRECs)®

Serum anti-rhGH antibodies X X
IGF-I and IGFBP-3° X x :
Bicycle ergometry work X X - X X X
output (BWO) '

Lean body mass (LBM) by BIS X X X X X
LBM/total fat mass by DEXA® b'q b'e X : X e X
Body weight (BW) x x b4 X x x x - X o X
6 minute walk test? X b 4 X s X X
QOL - MHSA® X b x b'¢ ¢ X x
QOL - BACRI® o X °© x° Xx X x

°Amendment 1 in 2/99 shortened the study to 24 weeks for all non-USA sites; Amendment 1A in 2/00
shortened the study to 24 weeks for all USA sites.

Following visit at -4 weeks, patients were observed during a 4 week run-in period-

i7ested at selected study sites only.

*Major blood tests: CBC/diff/platelets; fasting blood glucose, Na+/K+/Ca++, BUN/creatinine;
liver tests, amylase; cholesterol/triglycerides.

‘Minor blood tests: Fasting blood glucose; cholesterol/triglycerides.

5Q0L instruments were available in English, French, German and Spanish only. QOL was only
performed at Weeks 4, 8, 12, 24 and 48 for patients on the original protocol. After Amendment 1
was effected, Q0L was only performed at Weeks 4, 8 and 12.

‘Introduced in Amendment 3 in 5/01.

VI.A.4.4 Statistical Analysis

VI.A.4.4.1 Sample Size Calculation

Using a 2-sided, 2-sample t-test, a sample size of 178 evaluable
patients per treatment group was determined to provide 80% power for
detecting a 12.9 kJ treatment difference in the change from baseline
to the end of the 12 week placebo controlled treatment period in BWO
between the full dose Serostim group and the placebo group (assuming a
type 1 error rate of 5% and standard deviation of 43.23 kJ). These
estimates of treatment effect and variance were based on the observed
difference in the change in treadmill work output between the same 2
treatment groups in Serono Study 5341. In addition, with respect to
LBM (the most important secondary efficacy parameter), it was
calculated that a sample size of 178 evaluable patients would provide
~100% power for detecting a 1.53 kg (standard deviation of 2.49 kg)
difference in the change from baseline to Week 12 in LBM between the
full dose Serostim group and the placebo group (once again assuming a
5% type 1 error rate). Assuming a 27% withdrawal or unevaluable rate,
the number of patients randomized needed to be 732 (244 per treatment
group) in order to achieve 534 evaluable patients (178 per treatment

group) .
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VI.A.4.4.2 Baseline Comparisons

The Sponsor planned to employ descriptive statistics to present
baseline demographic data (e.g., age, race, sex, BW, HIV RNA level,
etc). Comparative-analyses of continuous baseline demographic
parameters across treatment groups were to be performed using a 2~way
main effects analysis of variance (ANOVA) model with effects for
treatment and center. The Cochran-Mantel-Haenszel (CMH) general
association test was to be utilized to compare categorical baseline
demographic parameters across treatment groups. 5l

VI.A;4.4.3 Efficacy Analysis e

VI.A.4.4.3.1 Primary Efficacy Variable (as wellfas
Secondary Efficacy Variables)

VI.A.4.4.3.1.1 Statistical Model

The primary efficacy comparison was the change in BWO from baseline to
Week 12 between the full dose Serostim group and the placebo group.
Although not designated by the Sponsor in the original protocol as part of the
primary efficacy objective, the difference in the change in BWO from baseline to
Week 12 between the Serostim half-dose group and the placebo group was also
considered to be of significant importance by the Division. If possible, BWO
determinations were to be performed if patients prematurely discontinued from
the study. The most important secondary efficacy comparison wasg the
change in LBM (by BIS) from baseline to Week 12 between the full dose
Serostim group and the placebo group, as well as between the half-dose
Serostim group and the placebo group.

The continuous parameters (change from baseline in BWO, LBM, total fat mass,
BW, and HIV RNA level) were to be analyzed using a 2-way main effects ANOVA
model with effects for treatment and center. The point estimates for the
pairwise treatment differences were to be calculated using the Hodges-
Lehmann method, and the confidence intervals were to be calculated
using the method devigsed by Moses for distribution-free confidence
intervals. For all efficacy parameters (excepting BWO)*, if the ANOVA
revealed a significant treatment effect, Hochberg’s multiple
comparison procedure was to be used to compare each of the 2 Serostim-
treated groups (sequentially) to the placebo group with respect to the
changes from baseline for BWO, LBM, total fat mass, BW, HIV RNA level
etc. The Sponsor did not plan to directly compare the treatment
effects (compared to placebo) of the 2 doses of Serostim.

*Although not projected in the Sponsor’s protocol and therefore not included in
the Sponsor’s original submission for Study GF-9037, at the request of this
Medical Officer, both the Sponsor and the Division’s Statistical Reviewer
subsequently performed (an unranked) ANOVA followed by the Hochberg test to
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compare each of the 2 Serostim-treated groups (sequentially) to the placebo
group with respect to the change from baseline for BWO.

In addition, the Sponsor planned to perform , /
- S S — b(4)
LT i

VI.A.4.4.3.1.2 Populations/Datasets to be Analyzed

The protocol called for the analysis of both the intent-to-treat (ITT)

and Evaluable Populations. All patients who received at least 1

injection of double blind treatment who had an assessment at baseline

and at least 1 post-baseline assessment were to be included in the ITT o
Population. The Evaluable Population < - - -~ b(4)
&7 ‘was defined as all patients included in the ITT Population

who completed the initial, 12 week, placebo controlled period of the

study, and were at least 80% compliant with their dose regimen.

P . s e .
£ . i et e et i A A A AN e

e -7 3 ITT Population should be the primary analysns populatlon. b(4)
The vast majonty of the efficacy analyses contained in this Medical Officer's

review were performed on datasets from the ITT Population (by the Division’s

Statistical Reviewer, and also in some instances by the Sponsor).

Another important issue with regard to the ITT Population analyses
requires comment/clarification. & —

\\"“%\ Sponsor did perform seﬁ;a;;;% S b‘4)

analyses ut:l;z;ng 2 dlfferent ITT Populations with respect to both

BWC and LBM (by BIS). With regard to BWO, the Sponsor either excluded

77 patients with “inconsistent”* BWO measurements from their ITT

Population (n=570) or included these patients (n=647). For the record,

the BWO analyses presented in this Medical Officer’s review were performed by

the Division’s Statistical Reviewer (and belatedly by the Sponsor) in the

“maximized”, preferred ITT population containing 670 patients / ———> b(4)

s I =7 Similarly,
with regard to LBM (by BIS), the Sponsor either excluded 44 patients
with “inconsistent”** LBM (by BIS) measurements from their ITT
population (n=606) oxr included these patients (n=650). The LBM (by BIS)
analyses presented in this Medical Officer's review were performed by the
Division’s Statistical Reviewer in the “maximized”, preferred ITT population also
containing 650 patients.

*~Inconsistent” BWO measurement &8s defined by the Sponsor = A BWO value reported on the CRF which
differs by 21 kJ from the calculated BWO based on the duration of the ergometer test and the
bicycle protocol.

*+#~Inconsistent” LBEM (by BIS) measurement as defined by the Sponsor = A LBM (by BIS) value which
is greater than the patient’s BW, i.e. LBM = BCM + extracellular matrix, and does NOT include
body fat.
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VI.A.4.4.3.2 Extension Phase Descriptive Statistics

All patients who received at least 1 injection of double blind
treatment with an assessment at Week 12, and at least 1 post-Week 12
assessment were to be tabulated via descriptive statistics. Change in
BWO, LBM (by BIS), 'and BW from baseline to Week 24 (patients on both
the original and amended protocols), and baseline to Week 48 (patients
on the original protocol only) were to be summarized. For purposes of
definition, “baseline” for the patients treated with placebo during
the double blind phase of the study was the measurement obtained at
the Week 12 visit (the last visit during placebo treatment prior to

~ first treatment with Serostim). ™“Baseline” for the patients treated.
with Serostim during the placebo controlled portion of the study was:.
the measurement obtained just prior.te,the initiation of double blind:
treatment. b

VI.A.4.4.4 Safety Anaiyéiéii' b

The Safety Population was defined as all patients treated with at
least 1 injection of study drug. ILaboratory and other safety values . .
(including vital signs) were to be summarized with simple descriptive
statistics, frequency tables, shift tables or patient data listings
for the Safety Population by dose group.

VI.A.4.4.5 b(4)

e , - - e e

vVi.A.4.5 Data Quality Assurance

Monitoring visits by the Sponsor’s Clinical Research Associates (CRAs)
took place approximately every 4 to 10 weeks, or as needed. As part
of monitoring visits, CRAs were required to compare CRFs with source
documents, in addition to checking them for completeness and accuracy.
Completed CRF sections were checked for missing pages and screened for
data entry. Data were double entered, compared, and checked using
computer programs. Ongoing audits of the database were conducted to
ensure that the data entered were a true representation of the
original CRF entries. In addition, the Sponsor conducted 12 internal
audits at various study sites and 3 “investigator meetings” in 1997,
1999 and 2000.
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VI.A.5 Results
VI.A.5.1 Patient Disposition and Protocol Violations

VI.A.5.1.1 Patient Disposition

A total of 770 patients were randomized, and 757 patients were
subsequently treated. Patient randomization by geographic region is
shown in Table 2. The vast majority of the randomized patients were
from the USA (~57% of the total number of patients randomized) and
Europe ~32%). A total of 61 sites on 4 continents in 10 countries
randomized study patients (5 of these sites randomized patients but

did not initiate treatment). Ten sites (7 in the USA and 3 in Europe)v;

randomized >20 patients, and 10 sites randomized 10-20 patients (7 in
the USA and 3 ig_;urope) = >50% of the randomized patients. Some
sites only randomized a very small number of patients.

Table 2

Patient Randomization by Geographic Region,
Treatment Group and Overall

Half-Dose Full Dose all

Placebo Serostim Serostim Patients

n=255 n=259 n=256 n=770

egion n (%) n (%) n (%) n (%)
SA 144 (56.5) 147 (56.8) 146 (57.0) 437 (56.8)
rope 82 (32.2) 82 (31.7) 82 (32.0) 246 (31.9)
ustralia 26 (10.2) 27 (10.4) 26 (10.2) 79 (10.3)
Asia 3 (1.2) 3 (1.2) 2 (0.8) 8 (1.0)

Table 3 depicts patient disposition by treatment group and cverall
‘during the entire study - the 12 week, placebo controlled, double
blind phase, and also the 12-36 week, extension phase. A total of 757
patients (stratified by center) were randomized and treated (full dose
Serostim [n=253], half-dose Serostim [n=257] and placebo [n=247]).
~85% of treated patients completed the 12 week, placebo controlled portion of
the study. Five hundred and forty eight patients (~72% of the cohort
originally randomized and treated) completed a total of 24 weeks on-
study, including ~69% of the patients receiving full dose Serostim for
all 24 weeks. Only ~23% of patients completed 48 weeks on-study.

Appears This Way
On Original

Table 3

Patient Disposition by Treatment Group and Overall

Disposition During First 12 Weeks
Placebo Half-Doge Full Dose
Serostim Serostim
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Number of Randomized Patients 255 259 256 770
Number of Treated Patients 247 257 253 757
Number of Treated Patients Who Discontinued Prior

to vVieek 12 21 38 52 111
Numbexr of Treated Patlients Who Completed Week 12 226 219 201 646

Placebo Placebo

to to Half-Dose Half-Dose Full Dose
. Half- Full to to to
Disposition During the Extension Phase Dose Dose Half-Dose Full Dose Full Dose All
Serostim SerostimSerostim Serostim Serostim Patients

Numbexr of Treated Patients Entering Extension . wE -
Period 44 Tois2 81 138 201 646
Number of Treated Patieats Who Discontinued Prior 3 et el
to Week 24 L . . 98*
Number of Treated Patients Completing 24 Weeks of . E oA e
Treatment 34 ‘145 73 122 174 548

Number of Treated Patients Who Discontinued After -7 . e 5 e
Completing 24 Weeks of Treatment asg per ’ . FETEE
Amendmente 1/1A Which Shortened the Extension :

Phase to 12 Weeks RS 303
Number of Treated Patients Who Discontinued Prior I RN . .
to Week 48 68*
Number of Treated Patients Completing 48 Weeks of

Treatment 30 29 62 0 56 177

*166 patients were discontinued from the study after Week 12 (see Table 5 ahead).

As shown above in Table 3, ~15% of treated patients (111/757) were
discontinued during the 12 week, placebo controlled portion of the
study. The reasons for patient discontinuation are listed in Table 4.
Not surprisingly, patients were discontinued from the study in a dose-related
fashion (~21% from the full dose Serostim group, ~15% from the half-
dose Serostim group, and ~9% from the placebo group). With regard to
the 111 patients who were discontinued, 46 (41.4%) were terminated because
of adverse events (26 [23.4%] in the full dose Serostim group, 17 [15.3%] in the
half-dose Serostim group, and 3 [2.7%)] in the placebo group. See Tables 29
and 30 in Section VI.A.5.6.6.2.1 in sSafety Results for details and
comment (as well as Section VI.A.5.6.5 for comment regarding 2 deaths
unrelated to Serostim treatment listed in Table 4). The other most
common reasons for discontinuation were “patient decision unrelated to
an adverse event” (21/111 [18.9%]), “non-compliance with study drug”
(16/111 [14.4%])), and “lost to followup” (12/111 [10.8%]).
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Table 4
Reason for Patient Discontinuations by Treatment Group, and

Overall, Up to 12 weeks*
Ealf-Dose Full Dose All
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Placebo Serostim Serostim Patients

n=247 n=257 n=253 n=757
Discontinuation Reason n (%) n (%) n (%) a (%)
Patient decision 6 (2.4) 16 (6.2) 19 (7.5) 41 (5.4)*
Persistent toxicity according to the dose adjustment
algorithms (see Section VI.A.4.2.5) [ 2 (0.8) S5 (2.0) 7 (0.9)*
Adverse event not listed above 1 (0.4) 7 (2.7) 8 (3.2) 16 (2.1)*
Death ) : 0 1 (0.4) 1 (0.4) 2 (0.3)

Missed more than 10 total doses of study drug during study

weeks 0-12 4 (1.6) 5 (1.9) 7 (2.8) 16 (2.1)~
Missed the Week 12 major assessment by more than 7 days 0 0 - 1 (0.4) 1 (0.1)
Discontinuation of antiretroviral therapy at the discretion

of the investigator 1 (0.4) 0 0 1 (0.1)
Protocol violation not listed above 1 (0.4) 3 (1.2) 4 (1.e6) 8 (1.1)
Lost to follow up 6 (2.4) 3 (1.2) 3 (1.2) 12 (1.6)
Other 2 (0.8) 1 (0.4) 4 (1.6) 7 (0.9)*
Total - 21 (8.5) . 38 (14.8) 52 (20.6) 111 (14.7)

*46 patients who were discontinued because of an adverse event include 7 patients listed as
“persistent toxicity according to the dose adjustment algorithms”, 16 patients listed as “adverse
event not listed above”, 20/41 patients listed as “patient decision”, 2 patients listed as
“other”, and 1 patient listed as “missed more than 10 total doses of study drug during study
weeks 0-12 (see Tables 29 and 30 ahead).

Table 5 lists the reasons for patient discontinuations during the
extension phase of the study. With regard to the 166 patients who were
discontinued, 65 (39.2%) were terminated because of adverse events. The vast
majority of these 65 patients were receiving full dose Serostim as opposed to
half-dose Serostim; however, ~80% of the patients entering and completing the
first 12 weeks of the extension phase were being treated with full dose Serostim.
See Section VI.A.5.6.6.2.2 in Safety Results for details and comment
(as well as Sections VI.A.5.6.5 and VI.A.5.6.6.6.2 for comment
regarding 3 deaths and 2 de novo malignancies unrelated to Serostim
treatment, respectively, listed in Table 5). The other most common
reasons for withdrawal were “patient decision unrelated to an adverse
event” (?26?/166), “non-compliance with study drug” (21/166), and
“lost to followup” (24/166).
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Table 5
Reason for Patient Discontinuations by Treatment
Group, and Overall, after 12 weeks
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Placebo Placebo Half-Dose Half- Full Dose All
to Half- to Full to Half- Dose to to Full Patients
Dose Dose Dose Full Dose
Serostim Serostim Serostim Dose Serostim
Serostim
n=44 n=182 n=81 nu=l3g n=201 n=646
Discontinuation Reason 3 n (%) a (%) a (%) n (%) a (%) a (%)
Patient decision ! 8 (18.2) 21 (11.5)3 (3.7) 6 (4.3) 10 (5.0) 48 (7.4)

Persistent toxicity according to the dose

adjustment algorithms .

(see Section VI.A.4.2.5) 1 (2.3) € (3.3) 0 2 (1.4) 2 (1.0) 11 (1.7)
Any active malignancy, including

progression of existing Kaposi's sarcoma

lesions (> 50% lesion growth) or any new

lesion* . 0 0 0 0 2 (1.0) 2 {0.3)
Adverse event not listed above 1 (2.3) 12 (6.6) 3 (3.7) 3 (2.2) 11 (5.5) 30 (4.6)
Death 1 (2.3) 1 (0.5) [+] 1 (0.7)" 0 3 (0.5)

Missed more than 10 total doses during 0 1 (0.5) o] 5 (3.6) 1 (0.5) 7 (1.1)
the extension study .

Missed more than 7 doses of study drug in . h .

a row at any time 2 (4.5) 4 (2.2) '3 (3.7) 1 (0.7) 4 (2.0) 14 (2.2) -

Initiation of a new AIDS wasting

intervention during study weeks -4 to 12 1 (2.3) 0 0 0 0 1 (0.2)

Discontinuation of antiretroviral therapy Toesr s

“at the discretion of the investigator R ¢ R ¢4 0 1 (0.7) 1 (0.5) 2 (0.3)

Protocol wviolation not listed above 0 2 (1.1) 1 (1.2) 3 (2.2) 2 (1.0) 8 (1.2)

Lost to follow up : 2 (4.5) 4 (2.2) 4 (4.9) 6 (4.3) 8 (4.0) 24 (3.7)

Other 0 2 (1.1) 5 (6.2) 2 (1.4) 7 (3.5) 16 (2.5)

Total 16 (36.4) 53 (29.1)19 (23.5) 30 (21.7) 48 (23.9) 166 (25.7)

*2 other malignancies (Hodgkin's lymphoma and acute myelogenous leukemia) were diagnosed 6 and 7
months, respectively, off therapy, and 1 other malignancy (disseminated cerebral lymphoma)
resulted in and is listed as a death” in this table (see Section VI.A.6.6.6.2 ahead).

VI.A.5.1.2 Protocol Deviations

All protocol deviations were reviewed by this Medical Officer, in
particular those related to violation of inclusion/exclusion criteria.
Nine patients did not meet the prespecified criteria for AIDS-
associated wasting; however, 4 of these patients had sustained >9%
weight loss, and were granted exemptions. One patient with a history
of type 2 diabetes mellitus (Patient ~A———+ was misenrolled, as b“”
were 4 patients with a “history of hyperglycemia”. Two of these
patients were discontinued from the study while receiving full dose
Serostim during the extension phase because of persistent
hyperglycemia; the other 3 patients required Serostim dose reductions
when their fasting blood glucose levels exceeded the protocol-directed
threshold. See Table 40 in Section VI.A.5.6.6.5.2.3 ahead. This
Medical oOfficer does not feel that the other protocol deviations
reviewed were consecquential.

VI.A.5.2 Patient Demographics and Baseline
Characteristics

As depicted in Table 6, patients in the Sponsor’s ITT population
initially randomized to the 3 study arms were well matched with
respect to age, sex and race. The mean age for all treatment groups
was ~40. Approximately 90% of each treatment group were males.
Furthermore, in each treatment group, Caucasians, African-Americans
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and Hispanics accounted for approximately 72-80%, 8-12%, and 9-14%,
respectively, of the study subjects. No statistically significant
differences were observed across treatment groups when these
continuous and categorical demographic parameters were analyzed.

. Table 6
Demographlc Characteristics of the ITT population
Characteristic Placebo Half-Dose Full Dose All Patients
Serostim Serostim
p-values'?
Age (yrs) n 222 230 218 670 0.8297%
. Mean (SD) 40.6 (8.0) 41.0 (8.4) 40.8 (8.1) 40.8 (8.2) ° 0.9822"¢
- Median 40.0 " 40.0 39.5 40.0
. _Range (21.0, 68.0) (24.0, 77.0) (24.0, 73.0) (21.0, 77.0)
Sex, n (%) Male 201 (90.5) 212 (92.2) 198 (90.8) 611 (91.2) 0.6458%
Female 21 (9.5) 18 (7.8) 20 (9.2) 59 (8.8) 0.8075
Race, n (%)  White 177 (79.7) 175 (76.1) 157 (72.0) 509 (76.0) 0.3153'¥
Black 18 {8.1) " 18 (7.8} 26 (11.9) 62 (9.3) 0.1203
Agian 4 {1.7) -4 (1.7 5 (2.3) 13 (1.9)
Hispanic 20 (9.0) - 31 (13.5) 30 (13.8) 81 (12.1)
" Other 3 (1.4) 2 (0.9) 0 5 (0.7)

(1) The first p-value for footnote (2) is for the overall treatment effect, and the second p-value is
for the comparison between the full dose Serostim group and the Placebo group.

(2) p-value from an ANOVA on ranked data with effects for treatment and pooled center

(3) p-value from CMH general association test

{4) p-value from CMH general association test

AIDS-related baseline characteristics are tabulated in Table 7. There
were no obvious between-group imbalances with respect to 1) mean CD4-

counts (~442-469 cells/uL), 2) HIV RNA levels (data not shown), 3) HIV. :
risk factors, or 4) mean BW. There were large variations in the
characteristics related to BW, i.e. weight ranged from ~30 to 109 kg.
Large variations in the average calorie intake in all treated patients .
(n=748), which generally was larger than the recommended daily dietary
allowances, were noted. Median percentage difference between actual

and recommended intake was between +27.6% and +31.7% across the groups
(range from -24% to +543%).
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Table 7

AIDS-Related Baseline Demographic Characteristics (Including
Weight, CD4 Counts and HIV Risk Factors) of the ITT Population

35



N

NDA 20-604 S-027 SE-7

Characteristic

CD4 Count (cells/uL)

n

Mean (SD) . .
Nedian

Range

HIV Rigk PFactors,

) N

Men who have sex with men, n (%)
Intravenous drug use, n (%)

Heterosexual sex with FIV
infected person, n (%)

Weight (kg)

n
Mean (SD)
Median

Range

rhe first p-value for footnote (2) is for the overall treatment effect, and the second

Placebo

204
469.3 (296.1)
428.0
(10.0, 1534.0)

222

. 171 (77.0)

15 (6.8)
24 (10.8)

222
66.2 (10.6)
65.8 .

(29.8, 108.9)

" (37.4,

Half-Dose
Serostim

211
442.9 (279.2)
391.0
(10.0, 1451.0)

230

180 (78.3)
12 (5.2)
17 (7.4)

230
65.3 (10.2)
65.5

100.8)

Full Dose
Serostim

194
442.1 (277.8)
433.0

(17.0, 2035.0)

218

170 (78.0)
17 (7.8)
17 (7.8)

218
66.5 (10.2)
65.4

(41.0, 103.6)

All
Patients

609

451.5 (284.4)

415.0

(10.0, 2035.0)

670

521 (77.8)
44 (6.6)
58 (8.7)

670
66.0 (10.3)
65.6

(29.8, 108.9)

value is for the comparison between the full dose Serostim group and the placebo group.

{2)

4

“)p-value from an ANOVA on raw data with effects for treatment and pooled center.

3p-value from CMH general association test.

p-value from an ANOVA on ranked data with effects for treatment and pooled center.

As can be seen in Table 8, ~86-87% of the patients in each treatment
arm were receiving HAART at study onset (~57-61% were receiving

PI-containing HAART).

For the purpose of this study, HAART therapy

was defined as treatment with 1) at least 2 PIs, or 2) at least 2
nucleoside reverse transciptase inhibitors (NRTIs) and at least 1 PI,
or 3) at least 2 NRTIs and at least 1 non-nucleoside reverse
transcriptase inhibitor (NNRTI). .

The number and types of ongoing HIV-related illnesses reported at
screening was assessed by treatment group in all treated patients

(n=757).

Virtually all patients (99.7%) had 1 or more HIV-related

illnesses: 38.6% had 1 illness, 27.9% had 2 illnesses, 15.9% had 3

illnesses, and 7.5% had 4 illnesses.
balanced with respect to numbers of patients with 1 or more illnesses.

The 3 treatment groups were well

The most frequent HIV-related diseases were peripheral neuropathy -
(19.2%), lymphadenopathy (14.7%), diarrhea (12.7%), herpes simplex
infection (6.6%), oral candidiasis (6.2%) and seborrheic dermatitis

(6.2%) .

A total of 206 (27.2%) of the treated patients reported

“other” HIV-related illnesses at baseline including lipodystrophy/fat
redistribution, hypercholesterolemia and/or hypertriglyceridemia,

hypogonadism, depression, fatigue, condyloma acuminata and leukopenia.

Table 8
Baseline Antiretroviral Therapy Use
by Treatment Group in the
ITT Population

36

p-

p-values'®

0.6341%®

0.5139®

0.6058"
0.4433®

0.4324%@
0.9030"@



Ve

[

NDA 20-604 S-027 SE-7

Ealf-Dose Full Dose All
Placebo Serostim Serostim Patients
n=222 n=230 n=218 n=670
Antiretroviral n (%) n (%) n (%) n (%)
At Least 1 Protease Inhibitor
Yes 128 (57.7) | 131 (57.0) | 132 (60.6) | 391 (58.4)
No 94 (42.3) 99 (43.0) 86 (39.4) 279 (41.6)
At Least 1 NRTI
Yes 219 (98.6) | 224 (97.4) | 216 (99.1) | 659 (98.4)
No 3 (1.4) 6 (2.6) 2 (0.9) 11 (1.6)
At Least 1 NNRTI
Yeos 95 (42.8) 106 (46.1) 93 (42.7) 294 (43.9)
No 127 (57.2) | 124 (53.9) | 125 (57.3) | 376 (56.1)
HAART Patien:
Yes 194 (87.4) | 197 (85.7) | 189 (86.7) | 580 (86.6)
No 28 (12.6) 33 (14.3) 29 (13.3) 90 (13.4)

VI.A.5.3 Treatment Compliance

Treatment compliance was assessed by patient-completed diary cards.
During the 12 week, placebo controlled phase of the study, only 16
patients (2.1%) were discontinued because they missed more than 10
doses of study drug; during the 12-36 week extension phase of the
study, only 7 patients (1.1%) were discontinued for the same reason,
and another 14 patients (2.2%) were discontinued because they missed
more than 7 doses in a row. Patients in the ITT population had to be
80% compliant with their dosing regimen in order to be included in the
Sponsor’s Evaluable Population, and 632 patients (~83% of the 757
patients enrolled and treated) were deemed to be eligible for the
Evaluable Population including patients with “inconsistent” BWO
measurements (n=77). Taken together, these observations suggest that
dosing compliance was acceptable.

VI.A.5.3.1 Drug Accountability

Between 1997 and 2001, more than «~———7 vials of Serostim were
dispensed worldwide in order to conduct this study. As described in
Section VI.A.4.2.8, the Sponsor has always gone to great lengths to
ensure drug accountability, and site investigators have usually
demonstrated and documented compliance with regard to drug
accountability. / ' _ - . ot
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VI.A.5.4 Concomitant Therapy

Having thoroughly reviewed the entire submission including the reasons
for study drug discontinuation and the numerous narrative histories of
patients with serious adverse events (SAEs), this Medical Officer is
not aware of the use of any disallowed medications by the patients
participating in this clinical trial - excepting 1 patient who was
discontinued during the extension phase of the study for initiating a
“new” therapy for AIDS-associated wasting. Most importantly, and as
desired, 85-90% of patients were receiving HAART therapy, and :the
remainder non-HAART antiretroviral therapy. As presently stated in the
Serostim Package Insert, patients receiving Serostim for AIDS-associated wasting
must always be treated with concomitant antiretroviral therapy because of the
theoretical (but never clinically substantiated) possibility that riiGH-could

. - .enhance HIV replication. In addition, some patients were receiving

secondary prophylactic therapy for AiﬁSFrélated opportunistic.
infections (after Amendment 1A deleted the exclusion of such patients
from enrollment in 2/00). Other medications used by patients were
generally those prescribed to treat frequently preexisting AIDS-
related illnesses (see Section VI.A.2) or routine ailments.

V1.A.5.5 Efficacy Results for Study GF-9037 (equivalent to
Integrated Summary of Efficacy [ISE] in that only 1 study was
included in the Sponsor’s submission) .

VI.A.5.5.1 Datasets Analyzed

As explained in detail in Section VI.A.4.4.3.1.2, the BWO analyses
presented in this Medical Officer’s review were performed by the
Division’s Statistical Reviewer (and belatedly by the Sponsor) in the
“maximized”, preferred ITT population containing 670 patients
(including patients with “inconsistent” BWO measurements). Similarly, the
LBM (by BIS) analyses presented in this review were performed by the
Division’s Statistical Reviewer (and originally by the Sponsor as a
“sensitivity” analysis) in the “maximized”, preferred ITT population

- containing 650 patients (including patients with “inconsistent” LBM

measurements). ,——— - . v

RN

VI.A.5.5.2 Primary Efficacy Results (BWO) and Most
Important Secondary Efficacy Parameter (LBM by BIS)

VI.A.5.5.2.1 Bicycle Ergometry Work Output (BWO)
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The mean maximum BWO until exhaustion increased after 12 weeks by 2.57 kJ in
the Serostim 0.1 mg/kg daily group (p<0.004) and by 2.53 kJ in the Serostim 0.1
mg/kg every other day group (p<0.004) compared with placebo (see Table 9).
BWO improved ~9% in both active treatment arms, and decreased 1% in
the placebo group. Of note, a significant treatment difference was
also observed for full dose Serostim when sensitivity analyses were
performed in the Sponsor’s ITT population (excluding “inconsistent” BWO
measurements) (n=570), and the Sponsor’s Evaluable Population ’
(excluding “inconsistent” BWO measurements) (n=555). Work until
exhaustion was verified by analyzing the scores derived from the Borg
RPE scale in the Sponsor’s Evaluable Population (data not shown).
Median values of 19 (maximun score = 20) were observed in all
treatment groups at the endof the bicycle protocol both at baseline

‘and after 12 weeks of treatment. This indicates that a satisfactory and

uniform level of exhaustion had been obtained across all 3 treatment groups at
both of these time points. S o R

Table 9
Mean (Median) of BWO (kJ) After
12 Weeks of Treatment in the ITT Population (Including
Patients With « Inconsistent » Measurements)®

Half-Dose Full Dose
Placebo Serostim Serostim
ticyclo Work Output (kJ) n=222 n=230 n=218
agseline 25.92 (25.05) 27.79 (26.65) 27.57 (26.30)
{ Change from Baseline -0.05 (-0.25)| " 2.48 (2.30) 2.52 (2.40)

Difference from Placebo
Mean (2-sided 95% C.I.)

“l2.53% (0.81, 4.25)

2.55

2.57° (0.83, 4.31)
2.65

Median -
*brotocol-Defined ITT Population: Treated patients with both a baseline assessment and
at least 1 post-baseline assessment (using an early termination post-baseline assessment
if patient terminated prior to Week 12 - last observation carried forward [LOCF]).

ANOVA model with effects for treatment and paoled center.

’5<0.004 for difference from placebo in change from baseline using Hochberg multiple
comparison adjustment.

The distribution of BWO responses in all 3 treatment groups is
presented graphically in Figure 1. Approximately 34% and 36% of full
dose Serostim-treated patients and half-dose Serostim-treated patients,
respectively, were non-responders, i.e. BWO decreased or did not change
after treatment with Serostim. On the other hand, approximately 46%
of placebo-treated patients manifested an increase in BWO.

Appears This Way
On Original

Figure 1 _
Per Patient Baseline (Start) to Week 12 (End) BWO (kJ)
Sorted by the Value of Change (Most Negative Sort Value at
Bottom and Most Positive Sort Value at Top)
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Serostim Half Dose Serostim Full Dose

0 20 40 60 80 100" 0 20 40 60 80 100 0 20 40 60 80 100
Bicycle Ergometry Work Output (kJ) Bicycle Ergometry Work Output (kJ) Bicycle Ergometry Work Output (kJ)

VI.A.5.5.2.2 Lean Body Mass (LBM) by BIS

LBM increased after 12 weeks by 4.88 kg in the Serostim 0.1 mg/kg daily group
(p<0.0001) and by 2.92 in the Serostim 0.1 mg/kg every other day group
(p<0.0002) compared with placebo (see Table 10) - a very clearcut dose-
dependent response. Of -note, significant treatment differences were
also observed for both doses of Serostim when sensitivity analyses
were performed in the ITT population (excluding “inconsistent” LBM
measurements) (n=606), and the Sponsor’s Evaluable Population
(excluding “inconsistent” LBM measurements) (n=587).

The distribution of LBM responses in all 3 treatment groups is
presented graphically in Figure 2. Approximately 9% and 15% of full dose
Serostim-treated patients and half-dose Serostim-treated patients, respectively,
were non-responders, i.e. LBM decreased or did not change after
treatment with Serostim. On the other hand, approximately 56% of
placebo-treated patients manifested an increase in LBM.

Of note, BCM (by BIS) increased in a dose-dependent fashion after
treatment with Serostim in the Sponsor’s Evaluable Population
(excluding “inconsistent” LBM measurements) (data not shown). \Ehe
pairwise treatment differences (compared to placebo) in change from
baseline in BCM for both doses of Serostim were highly statistically
significant (p<0.0001), and, interestingly, about 50% of the treatment
differences observed for LBM. Furthermore, LBEM (by DEXA; at selected
sites only)
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also increased in a dose-dependent fashion after treatment with
Serostim in the Sponsor’s Evaluable Population (excluding
winconsistent” LBM measurements) (data not shown). The pairwise
treatment differences (compared to placebo) in change from baseline in
LBM (by DEXA) for both doses of Serostim were somewhat smaller than
the treatment differences observed for LBM (by BIS), but still highly
statistically significant (p<0.0001).

Table 10
Mean (Median) of LBM (kg) after 12 Weeks of Treatment s
in the ITT Population (Including Patients With i
« Inconsistent » Msasurements)®

Half-Dose Full Dose

- Placebo | Serostim Serostim’
fean Body Mass (kg) (by BIS) |° . n=222 n=223 n=205 .-
[Baseline 50.04 (49.83) 49.04 (48.90) 49.61 (49.76)
Change from Baseline . 0.97 (06.67) 3.89 (3.65) 5.84 (5.48)
bifference from Placebo S T e e =

. Mean (2-sided 85% C.I.) - 2.92° (1.41, 4.44) |4.88° (3.3, 6.42)
Median - 2.98 . 4,81

*protocol-Defined ITT Population: Treated patients with both a baseline assessment
and at least 1 post-baseline assessment (using an early termination post-baseline
assessment if patient terminated prior to Week 12 - LOCF).

ANOVA model with effects for treatment and pooled center.
®p<0.0002 for difference from placebo in change from baseline using Hochberg

multiple comparison adjustment.
°p<0.0001 for difference from placebo in change from baseline using Hochberg
multiple comparison adjustment.

Appears This Way
On Original

Figure 2
Per Patient Baseline (Start) to Week 12 (End) LBM (kg)
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Sorted by the Value of Change (Most Negative Sort Value at
Bottom and Most Positive Sort Value at Top)
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VI.A.5.5.3 Subgroup/Covariate Analyses
VI.A.5.5.3.1 Gender

BWO: The mean differences from placebo in change from baseline in BWO
for both active treatment groups was significant in men (and similar
in magnitude to the combined study population), but not in women (see
Table 11 below). In addition, as demonstrated in Table 12 below,
female gender predicted a greater likelihood of a positive BWO
response across all 3 treatment groups. However, given the very small
number of women in the study population, and the absence of a significant
treatment-by-gender interaction in the ANOVA performed on the entire ITT study
population comparing changes from baseline in BWO between each of the active
treatment arms and the placebo group in men vs. women, these results (in
particular, the lack of a response in women) must be interpreted with caution.

Table 11
Mean (Median) of BWO (kJ) after 12 Weeks of Treatment by Gender
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Population: ITT Including Inconsistent Measures Patients®

Half-Dose Full Dose
iGender Placebo Serostim Serostim
Male Eicycle Work Output (kJ) n=201 - n=212 n=198

aseline 27.78 (26.55) 29.70 (27.80) 29.63 (27.90)
Change from Baseline 0.23 (-0.25) 2.61 (2.30) 2.63 (2.45)
Difference f£rom Placebo

Mean (2-sided 95% C.I.) - 2.38 (0.58, 4.19) | 2.40° (0.56, 4.23)
Median - 2.55 ) 2.70
[Female Eieycle Work Output (kJ) n=21 . n=18 n=20

aseline 13.78 (12.45) 12.34 (12.25) 13.40 (12.98)
Change from Baseline -0.08 (-0.10) 2.04 (2.25) 2.00 (2.00)
Difference from Placebo .

Mean (2-siGed 95% C.I.) ' - 2.13 (-3.76, 8.01)([2.08 (-3.65, 7.81)
Median -7 2.35 2.10

*Protocol-Defined ITT Population: Treated patients with both a baseline assessment and at least
1 post-baseline assessment (using an early termlnatlon post-baseline assessment if patient
terminated prior to Week 12 - LOCF).

ANOVA model with effects for treatment, gender, and their interaction.

®5<0.010 for difference from placebo in change from baseline using Hochberg multiple comparison
adjustment.

“p<0.011 for difference from placebo in change from baseline using Hochberg multiple comparison
adjustment.

Table 12

Gender of Patients Relative to Positive and Negative Changes
: in BWO (kJ) at Week 12
Population: ITT Including Inconsistent Measures Patients®

E:ange in Half-Dose | Full Dose

icycle Work Placebo Serostim Serostim

Genderxr tput n=222 n=230 n=218

pale 201 212 198
ositive 91 (45.3%) 132 (62.3%) 128 (64.7%)
egative 110 (54.7%) 80 (37.7%) 70 (35.3%)

[Female 21 18 20
ositive 11 (52.4%) 14 (77.8%) 15 (75.0%)
egative 10 (47.6%) 4 (22.2%) 5 (25.0%)

b-value for comparison within treatment

groups”® 0.535 0.19 0.354

p-value for comparison across treatment

[gxroups® 0.001

*Protocol-Defined ITT Population: Treated patients with both a baseline assessment and at least 1
post-baseline assessment (using an early termination post-baseline assessment if patient
terminated prior to Week 12 - LOCF).

PBased on CMH Test comparing responses by gender and treatment group.
‘Based on CMH Test comparing responses by gender adjusting for treatment group.

LBM: The mean differences from placebo in change from baseline in LBM
for both active treatment groups was significant in men (and similar
in magnitude to the combined study population), but not in women (see
Table 13 below). In addition, as demonstrated in Table 14 below, male
gender predicted a greater likelihood of a positive LBM response only
in the Serostim half-dose treatment arm. However, as noted above, given
the very small number of women in the study population, and the absence of a
significant treatment-by-gender interaction in the ANOVA performed on the
entire ITT study population comparing changes from baseline in LBM between
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each of the active treatment arms and the placebo group in men vs. women,
these results (in particular, the lack of a response in women) must be interpreted
with caution.

Table 13

Mean (Med:.an) of LBM (kg) after 12 Weeks of Treatment by Gender
Population: ITT Including Inconsistent Measures Patients®

Half-Dose Full Dose
ender Placebo Serostim . Serostim
Male Lean Body Mass (kg) (by BIS) n=202 n=204 n=189
: balelin. , 51.77 (51.19) 51.01 (50.19) 51.37 (50.98)
! Change from Baseline . 1.04 (0.72) 4.22 (3.96) 6.06 (5.75)
Difference from Placebo
Mean (2-sided 95% C.I.) - 3.18° (1.59, 4.77)}5.02" (3.40, 6.65)
Median - - 3.24 5.03
[Female Lean Body Mass (kg) (by BIS) ) n=20 n=19 ..~ n=16
baselino } 35.02 (34.40) 34.48 (34.32) 33.47 (32.55)
iIChange from Baseline . 0.48 (0.30) 1.19 (0.87) 3.59 (2.57)
IDifference from Placebo
Mean (2-sided 95% C.I.) - 0.71 (-4.42, 5.85)13.11 (-2.26, 8.49)
Median - 0.58 2.28

*Protocol-Defined ITT: Treated patients with both a baseline assessment and at least 1 post-
baseline assessment (using an early termination post-baseline assessment if patient terminated
prior to Week 12 - LOCF).

ANOVA model with effects for treatment, gender, and their interaction.
’p<0.0001 for difference from placebo in change from baseline using Hochberg multiple comparison
adjustment.

Table 14
Gender of Patients Relative to Positive and Negative Changes in
LBM (kg) at Week 12
Population: ITT Including Inconsistent Measures Patients®.

Half-Dose Full Dose
Placebo Serostim Serostim
Gender Change in LBM n=222 n=223 n=205
Male n 202 204 189
tositivo 113 (55.9%) | 179 (87.7%) | 172 (91.0%)
egative 89 (44.1%) 25 (12.3%) 17 (9.0%)
[Female 20 19 16
ositive 11 (55.0%) 10 (52.6%) 14 (87.5%)
egative 9 (47.4%) 9 (47.4%) 2 (12.5%)
p-value for comparison within treatment
groups”® 0.936 < 0.001 0.643
p-value for comparison across treatment
loroups® < 0.001

*Protocol-Defined ITT Population: Treated patients with both a baseline assessment and at least
1 post-baseline assessment (using an early termination post-baseline assessment if patient
terminated prior to Week 12 - LOCF).

PBased on CMH Test comparing responses by gender and treatment group.
‘Based on CMH Test comparing responses by gender adjusting for treatment group.

VI.A.5.5.3.2 Race/Ethnicity
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BWO: The treatment-by-race interaction in the ANOVA performed on the
entire ITT study population comparing changes from baseline in BWO
between each of the active treatment arms and the placebo group in
Caucasians vs. non-Caucasians was statistically significant (p=0.02
for the full dose group versus placebo, and p=~0.05 for the half-dose
group versus placebo). Table 15 displays descriptive statistics of
differences from placebo in change from baseline in BWO for both _
Serostim dosages in different ethnic groups. These data indicate that
the interaction was qualitative in nature, i.e. the mean change from
baseline in BWO was greater in Serostim-treated patients compared with
placebo-treated patients amongst Caucasians and Asians; in contrast, the
mean change from baseline in BWO was greater in placebo-treated patients
compared with Serostim-treated patients amongst African Americans and
Hispanics. This exploratory observation potentially will be discussed further in
Section VI.A.5.5.6, Summary/Discussion of Efficacy.

Table 15
Mean Difference from Placebo in Change from Baseline (SD)
in BWO (kJ) by Race
Population: ITT Including Inconsistent Measures Patients®

Treatment Caucasian Hispanic African Asian Other
American

n Mean Diff | n Mean Diff°| n Mean Diff°|n Mean Diff’'| n Mean Diff
Full Dose |157 3.81 4.00 | 30 -0.58 =1.99| 26 -2.07 =5.161{ 5 6.74 7.67
Serostim (9.35) (11.71) (8.12) (10.32)
Half-Dose {175 3.23 3.42 | 31 0.66 =-0.75| 18 0.24 -2.85]4 2.18 3.11 2 -4.25 =3.58
Serostim (9.95) (9.76) (6.82) (3.07) (3.61)
Flacebo 177 -0.19 - 20 1.41 - 18 3.09 - 4 -0.93 - 3 -0.67 -

(8.49) {9.51) S (7.67) (2.10) (6.60)

*protocol-Defined ITT Population: Treated patients with both a baseline assessment and at least
1 post-baseline assessment (using an early termination post-baseline assessment if patient
terminated prior to Week 12 - LOCF).

Ppifference from placebo.

LBM: The treatment-by~race interaction in the ANOVA performed on the
entire ITT study population comparing changes from baseline in LBM
between each of the active treatment arms and the placebo group in
Caucasians vs. non-Caucasians was not statistically significant for
either Serostim treatment group.
statistics of differences from placebo in change from baseline in LBM
The mean change from baseline in LBM was

in different ethnic groups.

Table 16 displays descriptive

greater in Serostim-treated patients compared with placebo-treated
patients amongst African Americans and Hispanics as well as Caucasians
and Asians.
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Table 16

Mean Difference from Placebo in Change from Baseline (SD)

in LBM (kg) by Race

Population: ITT Including Inconsistent Measures Patients®

Treatment Caucasian Hispanic African Asia Other
American

n Mean Diff® | n Mean Diff®| n Mean Diff® Mean Diff® | n Mean Diff®
Full Dose [|178 6.56 5.03 26 2.75 3.24 21 4.97 7.34 | 5 4.88 4.85
Serostim
Half-Dose |172 4.43 2.90 28 1.83 2.32 17 3.28 5.65] 5 1.90 1.87 1 4.00 4.78
Serostim
Placebo 178 1.53 - 20 -0.49 - 18 -2.37 - 5 0.03 - 1 -0.78 -

*protocol-Defined ITT Population: Treated patients with both a-baseline assessment and at least
1 post-baseline assessment (using an early termination post-baseline assessment if patient
terminated prior to Week 12 - LOCF). B

Ppifference from placebo.

Vi.A.5.5.3.3 Use of HAART

The majority of patients.(~86—87glin all 3 treatment arms) were being
‘treated with HAART at the time of enrollment in the study.

BWO: The treatment-by-HAART interaction in the ANOVA performed on the
entire ITT study population comparing changes from baseline in BWO
between each of the active treatment arms and the placebo group in
HAART users vs. HAART non-users was weakly statistically significant
(p=0.06 for the full dose group vs. placebo and the half-dose group
ve. placebo). Table 17 displays descriptive statistics of differences
from placebo in change from baseline in BWO for both Serostim dosages
in HAART users and HAART non-users. These data indicate that the
interaction was qualitative in nature, i.e. the mean change from
baseline in BWO was greater in Serostim-treated patients compared with
placebo-treated patients amongst HAART users; in contrast, the mean
change from baseline in BWO was greater in placebo-treated patients compared
with Serostim-treated patients amongst HAART non-users. These observations
are supported to a limited extent by a comparison of the proportion of
patients demonstrating a positive BWO response (a much cruder
indicator than the actual difference in the change in BWO after
treatment with either Serostim dosage vs. placebo) after treatment
with both doses of Serostim and placebo between subjects receiving and
not receiving HAART (see Table 18). In this regard, a significantly
greater amount of HAART-treated patients receiving half-dose Serostim
demonstrated a positive BWO response compared with non-HAART-treated
patients receiving half-dose Serostim. Although not statistically
significant, a similar trend was observed in patients receiving full
dose Serostim. Nonetheless, given that there were very few patients
(~10-13%) not receiving HAART, one must interpret these exploratory
analyses very cautiously. These observations will be further discussed in

Section VI.A.5.5.6, Summary/Discussion of Efficacy.
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Table 17
Mean Difference from Placebo in Change from Baseline (SD)
in BWO (kJ) by HAART Usage
Population: ITT Including Inconsistent Measures Patients®

Treatment , -HAART Usage No HAART Usage

n Mean Diff® n Mean Difg®
Fuli Dose 189 2.96 (9.2) 3.00 29 -0.06 (13.0) -1.93
Half-Dose 197 3.14 (9.6) 3.18 33 -0.82 (9.3) -2.69
Placebo 194 -0.04 (8.4) - 28 1.87 (8.7) -

®Protocol-Defined ITT Population: Treated patients with both a baseline assessment and at
least 1 post-baseline assessment (using an early termination post-baseline assessment if
patient terminated prior to Week 12 - LOCF).

bpifference from placebn.

Table 18

HAART Usage Relative to Positive and Negative Changes
in BWO (kJ) at Week 12

Population: ITT Including Inconsistent Measures Patients®

Change in Half-Dose :
Bicycle Placebo Serostim Full Dose Serostim
{HAART Work Output| n=222 n=230 n=218
Eatients on EHAART 194 197 189
ositive 86(44.3%) 131(66.5%) 126(66.7%)
egative 108(55.7%) 66(33.5%) 63 (33.3%)
atients not on
T 28 33 29
' ositive 16(57.1%) 15(45.5%) 17(58.6%)
egative 12(42.9%) 18(54.6%) 12(41.4%)
Comparison of response with
[HAART usage or not (within
treatment groups)® 0.204 0.020 0.397
Comparison of response with
HAART usage or not (across
treatment groups)® 0.259

*Protocol-Defined ITT Population: Treated patients with both a baseline assessment
and at least 1 post-baseline assessment (using an early termination post-baseline
assessment if patient terminated prior to Week 12 - LOCF).

PBased on CMH Test comparing response with/without HAART usage by treatment group.
‘Based on CMH Test comparing response with/without HAART usage adjusting for
treatment group.

LBM: In contrast to the significant treatment-by-HAART interaction
with respect to the change from baseline in BWO described above, the
treatment-by-HAART interaction in the ANOVA performed on the entire
ITT study population comparing change from baseline in LBM between
each of the active treatment arms and the placebo group in HAART users
vs. HAART non-users was not statistically significant. Furthermore, a
comparison of the proportion of patients demonstrating a positive LBM
response (a much cruder indicator than the actual difference in the
change in LBM after treatment with either Serostim dosage vs. placebo)
after treatment with both doses of Serostim and placebo between
subjects receiving and not receiving HAART did not reveal a
disproportionate number of positive LBM responders in the HAART-
treated patients receiving either dose of Serostim (see Table 19).
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Table 19

HAART Usage Relative to Positive and Negative Changes in

LBM (kg) at Week 12

Population: ITT, Including Inconsistent Measures Patients®
Half-Dose Full Dose
Change in Placebo Serostim Serostim
HAART LBM n=222 n=223 n=205
[patient on HAART 192 195 181
ositive 115 (59.9%) 166 (85.1%) 165 (91.2%)
Eegativo 77 (40.1%) 29 (14.9%) 16 (8.8%)
atient not on Eear
T 30 - 28 24
ositive 9 (30.0%) 23 (82.1%) 21 {87.5%)
egative 21 (70.0%) 5 (17.9%) 3 (12.5%)
Comparison of response with 5
HAART usage or not {(within T
treatment groups)® 0.002:- 0.682 0,562
Comparison of response with ’
HAART usage or not (across
treatment groups)°® <0.001
*Protocol-Defined ITT Population: Treated patients with both a baseline assessment and

at least 1 post-baseline assessment (using an early termination post-baseline
assessment if patient terminated prior to Week 12 - LOCF).

*Based on CMH Test comparing response with/without HAART usage by treatment group.
‘Based on CMH Test comparing response with/without HAART usage adjusting for treatment
group.

VI.A.5.5.3.4 Body Weight (BW) (kg) and Body Mass Index
(BMI) (kg/m?) at Baseline

As demonstrated in Table 20 (BW) and Table 21 (BMI), a lower baseline
BW and lower baseline BMI were significant predictors of a positive
BWO response after treatment with full dose (but not half-dose)
Serostim. However, as can be seen in Figure 3 (BW) and Figure 4
(BMI), regression analyses plotting baseline BWs and BMIs against
actual changes in BWO do NOT demonstrate significant inverse linear
relationships. These seemingly contradictory findings can be
explained by the fact that a positive vs. negative BWO response is a
much cruder/less sensitive indicator of response than the actual change
in BWO (kJ).

Appears This Way
On Original
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Table 20

Baseline BW (kg) for Patients with Positive and Negative
Changes in BWO (kJ) at Week 12

Population - ITT Including Inconsistent Measures Patients*

ge in Bicycle . Half-Dose Full Dose
t::: Output Ltatistics Placebo Serostim Serogtim
[positive 102 146 143
ean (SEM) 66.4(1.0) 64.5(0.8) 65.0(0.9)
ange (45.0, 93.1) |(37.4, 100.8){(41.0, 103.6)
Negative 120 84 75
ean (SEM) 66.0(0.9) 66.6(1.1) 69.3(1.2)
ange (29.8, 108.9)] (44.9, 86.2) 1 (53.5, 88.3)
p-value for comparison within treatment
groups * * : ; . 0.7406 0.1308 0.003
p-value for comparison across treatment
0.0144

groups**

*Protocol—Defined ITT Population: Treated patients with both a baseline assessment and at
least 1 post-baseline assessment {using an ‘early termination post-baseline assessment if

patient terminated prior to Week 12 - LOCF).

**Based on ANOVA model with effects for treatment, change in BWO (pos/neg), and their

interaction.

Table 21

Baseline BMI

Changes in BWO at Week 12
Population: ITT Including Inconsistent Measures Patients*

(kg/m®) for Patients with Positive and Negative

Changes in Bicycle L Half-Dose Pull Dose
Work Output tatistics Placebo Serostim Serostim
ositive 102 146 143
ean (SEM) 21.3(0.3) 20.8(0.2) 20.9(0.2)
ge (15.9, 29.1){(13.7, 29.3)](15.3, 30.1)
Begative 120 84 75
ean (SEM) | 21.3(0.3) 21.4(0.3) 21.9(0.3)
ge (12.1, 30.0)§(17.1, 27.9)}(18.2, 29.6)
p-value for comparison within treatment :
groupsg*¥ . 0.9443 0.0725 0.0096
p-value for comparison across treatment
groupg** 0.009

*Protocol-Defined ITT Population: Treated patients with both a baseline assessment and at
least 1 post-baseline assessment (using an early termination post-baseline assessment if

patient terminated prior to Week 12 - LOCF).

**Based on ANOVA model with effects for treatment, change in BWO (pos/neg), and their

interaction.
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1

! ~—— Linear (Serostim Half Dose) — Linear (Placebo) '

VI.A.5.5.3.5 Other Covariates

There was no significant treatment-by-center interaction, nor were
there any significant differences in mean values between centers.
Age and baseline truncal fat mass/limb fat mass ratio were not
predictors of a positive BWO or LBM response.
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VI.A.5.5.4 Other Secondary Efficacy Results

VI.A.5.5.4.1 Total Fat Mass (by DExa)

Total fat mass (by DEXA) decreased after 12 weeks by 1.75 kg in the Serostim

0.1 mg/kg daily group (P<0.0001) and by 1.28 kq in the Serostim 0.1 mg/kg every
other day group (p<0.0002) Compared with placebo (see Table 22) - a clearcut
dose-dependent response. As seen in Table 23, the response in men wag
almost identical to the population taken as a whole. Surprisingly,
there were also statistically significant, dose—dependent;treatment
effects in women, even though very few women hagd availablg total fat
mass data to be analyzed! " The decreases in total fat masg (by DEXxa)
were paralleled by dose-dependent decreases in truncal fat masg (by . L
DEXa), 1imb fat mass (by DEXA) and the truncal fat mass/limb fat magg . Cog
ratio. : e o

Table 22
Mean (Median) of Total Body Fat (by DEXa) (kg)
after 12 weeks of Treatment
Population: 17T Including Inconsistent Measures

Patients®
Half-Dose Full Dose
Placebo Serostim Serostim
Total Body Fat (by DEXA)
(kg) n=94 n=100 n=85 .
Easelino 8.07 (7.33) 8.27 (8.03) 8.69 (8.28) .
hange from Baseline 0.03 (0.01) -1.25 (-1.23) ~-1.72 (-1.51)
Difference from Placebo
Mean (2-sided 95% c.r1.) - -1.28" (-1.79, -0.77) -1.75" (-2.28, -1,21)
Median - -1.24 -1.52

‘Protocol—Defined ITT Population: Treated patients with both a baseline assessment
and at least 1 bost-baseline assessment (using an early termination bost-baseline
assessment if patient terminated prior to Week 12 - LOCF) .

ANOVA model with effects for treatment and pooled center.
*p<0.0001 for difference from placebo in change from baseline using Hochberg
multiple comparison adjustment.
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Table 23
Mean (Median) of Total Body Fat by DEXA (kg)
after 12 Weeks of Treatment by Gender
Population: ITT Including Inconsistent Measures Patients®

Half-Dose Full-Dose
Gender Placebo Serostim Serostim
ale Total Body Fat by DEXA (kg) n=82 n=88 n=76
[Baseline 7.71 (7.13) 8.04 (7.82) 8.21 (7.91)
Change from Baseline 0.00 (-0.07) -1.24 (-1.26) ~-1.64 (-1.48)
Difference from Placebo : .
Mean (2-sided 95% C.I.) - -1.24" (-1.77, -0.70) -1.64"° (-2.19, -1.08)
Median - - -1.19 -1.40 .
{female [Total Body Fat by DEXA (kg) n=12 n=12 n=9
E:::lin. 9.89 (8.65) 11.35 (9.64) 15.01 (14.81)
ge from Bageline 0.66 (0.55) -0.94 (-0.95) -1.90 (-1.80)
Difference from Placebo B .
Mean (2-sided 95% C.I.) - -1.60° (-3.03, -0.18) -2.56% (-4.10, -1.02)
Median - -1.50 ' -2.36

*Protocol Defined ITT Population: Treated patients with both a baseline assessment and at least 1
post-baseline assessment (using an early termination post-baseline assessment if patient terminated
prior to Week 12 - LOCF).

ANOVA model with effects for treatment, gender, and their interaction.

Pp<0.0001 for difference from placebo in change from baseline using Hochberg multiple comparison
adjustment.

°p<0.027 for difference from placebo in change from baseline using Hochberg multiple comparison

adjustment.

9p<0.001 for difference from placebo in change from baseline using Hochberg multiple comparison

adjustment.

VI.A.5.5.4.2 Body Weight (BW)

BW increased after 12 weeks by 2.1 kg in the Serostim 0.1 mg/kg daily group
(p<0.0001) and by 1.49 kg in the Serostim 0.1 mg/kg every other day group
(p<0.0002) compared with placebo (see Table 24) - a clearcut dose-dependent
response. The treatment effect with respect to BW was approximately
50% of that observed in LBM. As seen in Table 25, the response in men
was almost identical to the population taken as a whole. Neither
dosage of Serostim resulted in a statistically significant increase in
BW in women compared with placebo, but the number of women in the
sample was very small.

Appears This Way
On Original
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Table 24

Mean (Median) of BW (kg)
after 12 Weeks of Treatment
Population: ITT Including Inconsistent Measures

. Patients®
Half-Dose Full Dose
Placebo Serostim Serostim
W (kg) n=247 n=257 n=253
taselint 65.35 (65.30) 65.08 (65.18) 65.75 (65.77)
IChange from Baseline 0.69 (0.68) 2.18 (2.15) 2.79 (2.65)
nifference from Placebo .
Mean (2-sided 95% C.I.) - 1.49° (1.02, 1.95)j2.10° (1.6, 2.57)
Median - 1.47 1.97 e

*Protocol-Defined ITT Population: Treated patients with both a baseline

assessment and at least 1 post-baseline assessment (using an early termination
post-baseline assessment if patient terminated prior to Week 12 - LOCF).

ANOVA model with effects for treatment and ‘pooled center.

Table 25

‘Mean (Median) of BW (kg)

after 12 Weeks of Treatment by Gender

- Pp<0.0001 for difference from placebo in change from baseline using Hochberg
multiple comparison adjustment.

Population: ITT Including Inconsistent Measures Patients®

Half-Dose Full Dose
Gender Placebo Serostim Serostim
rale W (kg) n=224 n=235 n=229
. aseline 66.74 (66.33) 66.29 (66.07) 67.28 (66.84)
iChange from Baseline 0.70 (0.66) 2.26 (2.28) 2.93 (2.81)
Difference from Placebo
Mean (z-sided 95% C.I.) - 1.56° (1.07, 2.06) | 2.23° (1.74, 2.73)
Madian - 1.61 2.15
Female [BW (kg) n=23 n=22 n=24
_iBaseline 54.27 (53.78) 53.74 (52.26) 53.53 (54.03)
Change from Baseline 0.77 (0.86) 1.00 (0.75) 1.32 (1.32)
Difference from Placebo
Mean (2-sided 95% C.I.) - 0.23 (-1.33, 1.80) | 0.55 (~0.99, 2.08)
Median - ~-0.11 0.46

“Protocol-Defined ITT Population: Treated patients with both a baseline assessment and at least

1 post-baseline assessment (using an early termination post-baseline assessment if patient
terminated prior to Week 12 - LOCF).

ANOVA model with effects for treatment, gender, and their interaction.
bp<0.0001 for difference from placebo in change from baseline using Hochberg multiple
comparison adjustment.

VI.A.5.5.4.3 Six Minute Walk Test

The six minute walk test was performed at selected sites only.

The

difference from placebo in the increase from baseline in the distance
traveled in 6 minutes was not statistically significant for either
Serostim dose group (data not shown).
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VI.A.5.5.4.4 Quality of Life (QOL) Assessment

VI.A.5.5.4.4.1 Bristol-Meyers Anorexia/Cachexia
Recovery Instrument (BACRI)

The BACRI consists of 8 questions regarding an individual’s
perceptions of his/her well being since the initiation of treatment.
Patients respond by making a mark on a visual analog scale (ranging
‘from 0 to 100) between two extreme outcomes which are different for
each question. A score of zero denotes a poor outcome, 100 a maximal
improvement, and 50 no change. Question 7 by itself (a global
treatment benefit item) and the BACRI-7 (a composite score for
Questions 1, 2, 3, 4, 5, 6, and 8) were considered by the Sponsor to
be the most meaningful assessments. ‘

Question 7 - “Do you think this treatment has been of benefit to you?”
- has the possible answer extremes “Not at all” at 0 and “Very much”
at 100. The mean scores observed at Week 12 were 72.3%1.8 (meanzSEM)
in the full dose Serostim group, 65.4x1.7 in the half-dose Serostim
group, and 51.6x1.7 in the placebo group. Mean scores at Week 12
(mean baseline score was not obtained and therefore mean change in
score after 12 weeks of treatment was not available) were compared
utilizing a repeated measures ANOVA (with effects for treatment,
pooled center, time, and treatment by time interaction), followed by
Hochberg’s mutliple (pairwise) comparison procedure. When the mean
scores from either Serostim group were compared with the mean score
from the placebo group, the difference was significant (p<0.0001); in
addition, the difference between the mean scores observed in the full
dose and half-dose Serostim groups was also significant (p=0.004),
i.e. an apparent dose related improvement.

BACRI-7: The mean scores observed at Week 12 were 464.0x7.1 in the
full dose Serostim group, 440.926.7 in the half-dose Serostim group,
and 399.726.6 in the placebo group. When the mean scores from either
Serostim group were compared with the mean score from the placebo
group, the difference was once again significant (p<0.0001); in
addition, the difference between the mean scores observed in the full
dose and half-dose Serostim groups was also once again significant
(p=0.0155), i.e. an apparent dose related improvement.

VI.A.5.5.4.4.2 Multidimensional Health Status
Assessment (MHSA)

The MHSA consists of a series of questions which assess an
individual’s perception of his/her general health, mood, social
behavior, attention, reasoning, problem solving, and bodily pain.
Responses are ranked (i.e., excellent=1 through poor=5 with regard to
a question about the state of general health; none=1 through very
severe=6 with regard to a question about the amount of bodily pain),
and a score is calculated.
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When the Week 12 scores regarding the patient’s perception of his/her
state of general health (Module A, Question 1) from either Serostim
group were compared with the score from the placebo group, the
differences were significant. When the Week 12 scores regarding the
patient’s perception of his/her bodily pain (Module A, Question 2)
from both Serostim groups were compared with the score from the
placebo group, the difference was significant for the full dose
Serostim group only (p=0.0012). However, as per Module B, Question 5,
the increase in bodily pain did not interfere with the patients’
normal work. '

VI.A.5.5.4.4.3 c;itique of Sponsor’s QOL Assessments
"and Proposed Labéling Language by the Agency’s Study
Endpoints and Label Development Team (SEALD)

See Section VI.A.5.5.6.

VI.A.5.5.4.5 IGF-I Respcnses (rng/mL) - Efficacy
Implications

Serum IGF-I and IGF-I standard deviation score (SDS) responses between
baseline and Week 12 are presented in Section VI.A.5.6.6.6.1 (under Safety
Results). No attempt was made by the Sponsor to correlate either 1) the
raw mean increase in BWO (the primary efficacy variable) or the raw
mean increase in LBM (the most important secondary efficacy variable)
with the raw mean increase .in serum IGF-I after 12 weeks of treatment
with Serostim; or 2) the mean treatment differences on the increase
from baseline in BWO or LBM with the mean treatment difference on the
increase from baseline in serum IGF-I (or IGF-I SDS) after 12 weeks of
treatment with either dose of Serostim vs. placebo. In fact, the mean
treatment differences for IGF-I were not determined. In this regard,
recent endocrine literature suggests that body composition changes and
IGF-I responses after treatment of adult GHD patients with rhGH are
not significantly correlated. Therefore, the lack of such analyses are not

important omissions by the Sponsor.

VI.A.5.5.5 Efficacy Data from Open Label Extension
Trial (in particular Weeks 12-24 and 0-24)

VI.A.5.5.5.1 BWO

Five hundred and forty eight patients completed 24 weeks of treatment
with Serostim. Descriptive statistics for the changes between Week 0
and Week 24 in BWO are presented for 454 patients in 5 different
protocol-directed dose groups (excluding 94 patients with
“inconsistent” measurements) in Table 26. Most notably, the mean
increase in BWO was greater in the patients treated with half-dose
Serostim for 12 weeks during the placebo controlled phase who
continued half-dose Serostim for the next 12 weeks (5.8 kJ) than in
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the patients who received full dose Serostim continuously for 24 weeks
(4.4 kJ).
5 for the 443 of these 454 patients who had “consistent” BWO

measurements at baseline, Week 12 and Week 24 (an “equal n” plot).

Similar changes in BWO are displayed graphically in Figure

The

change in BWO was similar at Week 12 in patients who received either
full dose or half-dose Serostim (consistent with the formal

statistical analysis presented earlier).
in BWO between Week 12 and Week 24 was somewhat greater in the continuous
half-dose patients than in the continuous full dose patients.

Table 26

However, the additional increase

B0 (kJ), Change from Baseline to Week 24
in All Treated Patients Excluding<Inconsistent Measures Patients- ..

Placebo to Placebo.to Half-Dose to Half-Dose to TFull-Dose to
Balf-Dose ?‘ull-bosc Half-Dose Full-Dose Full-Dose
Time Point ‘Statistics Serostim Serostim Serostim Serostim Serostim
Baseline n 27 120 58 101 148 ;
Mean (SD) 30.4 (22.0) 27.3 (14.9) 29.9 (16.1) 28.8 (16.9) 28.1 (17.0)
Median B - SR VIt S 25.8 24.4 23,1 oo
Range (4.8, 98.0) (3.8, 80.9) (8.2, 82.1) (3.4, 99.2) (4.2, 82.0)
Endpoint n 27 120 58 101 148
Mean (SD) 31.7 (22.3) 29.1 (14.3) 35.8 (17.3) 33.6 (19.1) 32.4 (18.3)
Median 23.9 27.8 31.5 30.5 30.6
Range (4.4, 98.1) (3.2, 74.2) (8.5, 81.3) (5.2, 98.7) (3.3, 84.4)
Change n 27 120 58 101 148
Mean (SD) 1.3 (10.2) 1.8 (7.9) 5.8 (12.2) 4.9 (12.9) 4.4 (10.0)
Median 2.2 2.4 4.7 2.9 2.4
Range - (-20.2, 24.8) (-32.5, 29.7) (-30.2, 36.1) (-22.4, 57.0) (-33.7,-39.3)

-~

Figure 5

Change in Bicycle Work Output Over Time by Treatment Group

=g Placebo to Half-Dose Serostim
wnip—Placabo to Full Doss Serostim

Half Doss 1o Hali-Dose Serostim
Half-Dose to Full.-Dose Serostim
——3—--F uk-Doss to Full-Doss Serostin

w

Change in Kiojoules

1 Sample Sizes:

Placabe to Half: 26 patients

Piacebo to Full: 118 patients

Hatf to Half: 58 patients

o Half to Full: 95 patients
Baseiine Wesk 12 Week 24 Full to Fuil: 142 patients

Tima Pariod
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VI.A.5.5.5.2 LBM and BW

As depicted graphically in Figure 6, very modest additional increases
in LBEM were observed in patients treated continuously with both full
dose and half-dose Serostim - compared with the more robust, dose-
dependent increases in LBM observed during the 12 week, placebo
controlled portion of the trial. A dose-dependent increase in BW was
also maintained after 24 weeks of treatment.

Figure 6

Change in Lean Body Mass over Time by Trestment Group

e Placebo © Half-Dose Serostm

—2—Placsho © Full Dose Serostm
Ha¥ Dose o Hal-Dose Serosim
Ha¥-Dose © Full-Dose Serostm

e Full-Do3 e © Full-Dose Seroatm

Sample Sizes:

Piacebo o Half: 29 patents
Piacebo 1o Full: 109 patients
Half v Half. 69 patants
Half © Full: 58 patisnts
Bassline WVieek 12 Weak 24 Full 1o Full: 145 patients

Time Patiod

VI.A.5.5.6 Efficacy - Summary/Discussion of Results

Study Objectives/Design:

The Sponsor conducted a 12 week, prospective, randomized, parallel
group, double blind, placebo controlled, dose ranging (followed by a
12-36 week extension phase) in patients with human immunodeficiency
virus (HIV)-/acquired immunodeficiency syndrome (AIDS)-associated
catabolism/wasting to 1) evaluate the clinical efficacy of Serostim
compared with placebo in stimulating an increase in the primary
efficacy outcome parameter, bicycle ergometry work output (BWO) (as
well as changes in multiple other secondary efficacy variables
including, most importantly, an increase in lean body mass (LBM) and
body weight (BW), and a decrease in total fat mass; 2) establish an
optimal dose of Serostim; 3) assess the safety and tolerability of
Serostim; and4) confirm the results of Study 5341 conducted by the Sponsor in
1992-1993 which resulted in the accelerated approval of Serostim for the
treatment of AIDS-associated wasting in 1996 (in this regard, Study GF-9037 was
considered to be an obligatory Subpart H/FPhase 1V confirmatory study).

Patients were randomized to full dose Serostim 0.1 mg/kg (up to 6 mg)
daily, half-dose Serostim 0.1 mg/kg (up to 6 mg) every other day
(alternating with placebo) and placebo during the 12 week, placebo
controlled portion of the study. The primary objectives of the 12-36
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" week extension phése were to establish the durability of the clinical

efficacy of Serostim, and to further assess the long-term safety and
tolerability of Serostim.

Statistics: . .

The primary efficacy comparison was the change in BWO from baseline to
Week 12 between the full dose Serostim group and the placebo group.
Although not designated by the Sponsor in the original protocol as part of the
primary efficacy objective, the difference in the change in BWO from baseline to
Week 12 between the Serostim half-dose group and the placebo group was also
considered to be of significant importance by the Division. If possible, BWO
determinations were to be performed if patients prematurely discontinued from
thke study. The most important secondary efficacy comparison was the
change in LBM (by BIS) from baseline to Week 12 between the full dose
Serostim group and the placebo group, as well as between the half-dose
Serostim group and the placebo group. Both the BWO and LBM analyses
were performed in the intent-to-treat (ITT) population including.
patients with so-called “inconsistent” measurements (n=670 for BWO and
n=650 for LBM).

Disposition:

A total of 757 patients were randomized and treated (full dose
Serostim [n=253], half-dose Serostim [n=257] and placebo [n=247]).
~85% of treated patients completed the 12 week, placebo controlled portion of
the study. Five hundred and forty eight patients (~72% of the cohort
6rigina11y randomized and treated) completed a total of 24 weeks on-
study. _—

Demographics:

No statistically significant differences were observed across
treatment groups with respect to multiple continuous and categorical
demographic parameters, including age, sex, race (the majority of
patients were Caucasian males), HIV RNA copies, CD4 T-cell counts,
ongoing AIDS-related illnesses and BW. Most patients were homosexual,
Caucasian males, and ~85% of patients in all treatment groups were
receiving HAART therapy.

BWO Results from Placebo Controlled Portion of Study:

The mean maximum BWO until exhaustion increased after 12 weeks by 2.57 kJ in
the Serostim 0.1 mg/kg daily group (p<0.004) and by 2.53 kJ in the Serostim 0.1
mg/kg every other day group (p<0.004) compared with placebo. Work until
exhaustion was verified by analyzing the scores derived from the Borg
RPE scale indicating that a satisfactory and uniform level of exhaustion had
been obtained across all 3 treatment groups at both of these time points.
Distribution analysis revealed that ~66% and 64% of full dose Serostim-
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treated patients and half-dose Serostim-treated patients, respectively, were
responders. On the other hand, ~46% of placebo-treated patients
manifested an increase in BWO (compared with ~51% of placebo-treated
patients in Study 5341 with respect to treadmill work output).

These results confirm the findings in the Sponsor’s original, label-enabling Study
5341 which demonstrated a significant increase in treadmill work output after 12
weeks of treatment with Serostim 0.1 mg/kg/day (up to 6 mg) (of interest,
~84% of patients were responders with respect to treadmill work output
in study 5341), and also indicate that full dose and half-dose Serostim have
almost identical effects with respect to stimulating an increase in BWO. The
associated significant, dose proportional increase in LBM observed
during this study (see ahead) enhances the validity of the BWO
findings (even though this study did not confirm the statistically
significant: correlation between work output and LBM responses observed -
during Study 5341). -

- LBM Results from Placebo Controlled Portion of Study: P -

LBM increased after 12 weeks by 4.88 kg in the Serostim 0.1 mg/kg daily group
(p<0.0001) and by 2.92 in the Serostim 0.1 mg/kg every other day group
(p<0.0002) compared with placebo - a very clearcut dose-dependent response.
Furthermore, LBM (by DEXA; at selected sites only) also significantly
increased in a dose-dependent fashion after treatment with Serostim in
the Sponsor’s Evaluable Population.

Distribution analysis revealed that ~91% and 85% of full dose Serostim-

treated patients and half-dose Serostim-treated patients, respectively, were
- responders. On the other hand, ~56% of placebo-treated patients

manifested an increase in BWO (compared with ~51% of placebo-treated
patients in Study 5341).

Of note, BCM (by BIS) increased in a dose-dependent fashion after
treatment with Serostim in the Sponsor’s Evaluable Population.
Interestingly, the pairwise treatment differences (compared to
placebo) in change from baseline in BCM for both doses of Serostim
were ~50% of the treatment differences observed for LBM.

These results confirm the findings in the Sponsor’s original, label-enabling Study
5341 which demonstrated a smaller (3.1 kg in Study 5341 vs. 4.88 kg in GF-
9037), but still significant increase from baseline in LBM (compared to placebo)
after 12 weeks of treatment with Serostim 0.1 mg/kg/day (up to 6 mg) (of
interest, only ~65% of patients were responders with respect to LBM in
Study 5341). It is somewhat reassuring that the between-group
treatment differences on change from baseline in LBM by BIS and DEXA
were similar. As stated above, the significant, dose proportional
increase in LBM observed during this study enhances the validity of
the BWO findings (even though this study did not confirm the
statistically significant correlation between work output and LBM
responses observed during Study 5341).
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Comment Regarding BWO and LBM Results from Placebo Controlled
Portion of Study:

In that 12 weeks of treatment with half-dose Serostim results in an
identical BWO result as full dose Serostim, and a significant LBM
result (~half as much as full dose Serostim), and substantially less
adverse effects compared with full dose Serostim (see Section
VI.A.5.6.1), it is the opinion of this Medical Officer that half-dose
Serostim should be used more as initial therapy. }

Analysis of Subgroups and Covariates:

Gender:

The mean differences from placebo in change from baseline in BWO and
LBM for both active treatment groups was significant in men (and .
similar in magnitude to the combined study population), but not in
women. However, given the very small number of women in the study W
population, and the absence of a significant treatment-by-gender interaction. in
the ANOVA performed on the entire ITT study population comparing changes
from baseline in BWO and LBM between each of the active treatment arms and
the placebo group in men vs. women, the lack of a response in women must be
interpreted with caution.

Race/Ethnicity:

The treatment-by-race interaction in the ANOVA performed on the entire .--.
ITT study population comparing changes from baseline in BWO (but not -
LBM) between each of the active treatment arms and the placebo group .-  :
in Caucasians vs. non-Caucasians (constituting ~25% of each treatment
arm) was statistically significant. The interaction was qualitative
in nature, i.e. the mean change from baseline in BWO was greater in
Serostim-treated patients compared with placebo-treated patients
amongst Caucasians and Asians; in contrast, the mean change from baseline
in BWO was greater in placebo-treated patients compared with Serostim-treated
patients amongst African Americans and Hispanics.

However, in that 1) there is no biologic plausibility for this observation; 2) this is
a post hoc exploratory analysis; and 3) this interaction is not seen for LBM, this
observation must be interpreted with caution. For the same reasons, this
Medical Officer does not feel that an additional study comparing Caucasians and
non-Caucasians is necessary nor is it essential to accrue BWO data (in addition to
LBM data) in the Registry that the Sponsor plans to create for patients with AIDS-
associated wasting treated with Serostim (see Section V1.A.5.5.8).

Use of HAART:

The treatment-by-HAART interaction in the ANOVA performed on the
entire ITT study population comparing changes from baseline in BWO
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(but not LBM) between each of the active treatment arms and the
placebo group in HAART users vs. HAART non-users was weakly
statistically significant. These data indicate that the interaction
wag qgualitative in nature, i.e. the mean change from baseline in BWO
was greater in Serqstim-treated patients compared with placebo-treated
patients amongst HAART users; in contrast, the mean change from baseline in
BWO was greater in placebo-treated patients compared with Serostim-treated
patients amongst HAART non-users. 4

Such an interaction is theoretically biologically plausible, i.e.

HAART therapy,by itself could result in improved BWO/LBM. Nonetheless,:
given that 1) there were very few patients (~10-13%) not receiving HAART; 2) this
is a post hoc exploratory analysis; and 3) this interaction is not seen for LBM,: this
observatlon must be interpreted with caution. ITTON
Other Potential Covariates: O T B

A lower baseline body weight and lower baseline BMI were significant
predictors of a positive BWO response after treatment with full dose
(but not half-dose) Serostim. However, regression analyses did NoOT
demonstrate significant inverse linear relationships. No other
significant predictor of response was discovered amongst BWO and LBM
responders.

Analysis of Other Secondary Efficacy Parameters During the Placebo
Controlled Portion of the Study:

Total Fat Mass:

Total fat mass (by DEXA) decreased after 12 weeks by 1.75 kg in the
Serostim 0.1 mg/kg daily group (p<0.0001) and by 1.28 kg in the
Serostim 0.1 mg/kg every other day group (p<0.0002) compared with
placebo - a clearcut dose-dependent response. The decreases in total fat
mass were paralleled by dose-dependent decreases in truncal fat mass
(by DEXA), limb fat mass (by DEXA) and the truncal fat mass/limb fat
mass ratio.

The decreases in total fat mass observed in this study confirm similar results
from Study 5341, and are readily explained by the powerful, well known lipolytic
effect of rhGH.

BW:

BW increased after 12 weeks by 2.1 kg in the Serostim 0.1 mg/kg daily
group (p<0.0001) and by 1.49 kg in the Serostim 0.1 mg/kg every other
day group (p<0.0002) compared with placebo - a clearcut dose-dependent
response. The treatment effect with respect to BW was ~50% of that
observed in LBM.
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The increases in BW observed in this study confirm similar results from Study
5341 (treatment difference was 1.6 kg for full dose Serostim vs. placebo).

QOL Measurements:

With regard to the BACRI: When the mean scores (Question 7 by itself
and BACRI-7 composite score) from either Serostim group were compared
with the mean score from the placebo group, the differences were
gignificant. In addition, the differences between the mean scores
observed in the full dose and half-dose Serostim groups were also
significant, i.e. an apparent dose related improvement. The Sponsor
therefore.concluded that treatment with Serostim resulted in an . -
improvement .in an individual’s perceptionsiof~!' 7\;__7 and h(4)
proposed the following wording for the Package Insert ~~=——-» .

- sae  mmaa - “.- - -- - s

)A—V_". . T t," t» SEw .

With.regard to the MHSA: The Sponsor observed significant improvement
in the patients’ perceptions of their state of general health. 1In
addition, although patients described a significant increase in bodily
pain (with full dose Serostim compared with placebo), this increase in
bodily pain did not interfere with their normal activities/work. ——

et b(4)

- i * i e

e e S  t S

S ol

As alluded to earlier, consultation was obtained by this Medical
Officer from the Agency’s SEALD team. The SEALD team reviewer was
extremely critical of the QOL instruments utilized by the Sponsor, and
the Sponsor’s proposed wording for the Package Insert. Selected
comments (some verbatim and some paraphrased by this Medical Officer)
of the SEALD team reviewer are summarized below.

With regard to the BACRI:

¢ Documentation of the development and validation of the BACRI was not
inclunded in the submission. Since this documentation was not
available for review, we cannot determine conclusively that an ~————/

. b4

o
el
e sSince the BACRI does not capture any adverse impact of treatment, allowing
a claim of - is unbalanced, i.e. Serostim treatment

results in well established adverse effects that are not captured by
the BACRI. .

e TUtilization of Question 7 (a single global treatment benefit item)
can be used to interpret other patient-reported findings (e.g., it
gives us confidence that the BACRI-7 is a meaningful endpoint since
the global item showed the same type of result), but it does not
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provide support for claims — ./ because the
determinants of that perception cannot be asgcertained.

The literature does support the use of the BACRI-7 as a measure of subjective
recovery from anorexia/cachexia symptoms (37).

With regard to the MHSA:

With regard to both the BACRI and the MHSA: G e T

Documentation of the development and vaﬁdaﬁon of the MHSA was not

included in the submission. — : Rt
1 -+ the absence of

documentation of the psychometric and o;per measurement properties

of this instrument. i

The MHSA demonstrated very small differences in meah scores at Week

12 between treatmep;jgroups.

According to the emerging standards in patient-reported outcomes
measurement, the BACRI and MHSA would not be called “— e
Gz —~=¢ ‘measures, unless it could be documented that
these measures captured all of the concepts defined by patients to represent
the impact of treatment on their underlying condition. The BACRI does not
capture any of the negative impact of treatment with rhGH. The MHSA does

capture pain, but does not capture patient-reported symptoms associated

-with fluid retention or abnormal fasting blood glucose levels (wel established

adverse effects associated with rhGH therapy). Therefore, broad claims
cannot be justified. $L
Documentation of linguistic validation of the multiple language
versions used in this trial was not referenced. 3

Labeling recommendations of the SEALD team reviewer and final QOL labeling
language agreed to by the Division and the Sponsor:

If BACKI results are used in labeling, the BACKI should be referenced by name
and we suggest omitting t#—

The ohly result that should be given is that of the BACRI-7 which
was developed and validated to measure patients’ perceptions of the
impact of treatment on their anorexia/cachexia symptoms.

~ T st
Taking into account the recommendations of the SEALD team reviewer, the
final QOL labeling language agreed to by the Division and the Sponsor is as
follows: Patients’ perceptions of the impact of 12 weeks of treatment on
their wasting symptoms as assessed by the Bristol-Meyers
Anorexia/Cachexia Recovery Instrument improved with both doses of

Serostim in Clinical Trial 2.
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Efficacy Results During the Extension Phase of the Study (Descriptive
Statistics Only):

BWO, LBM and BW:

Approximately 72% of the patients originally randomized and treated
completed 24 weeks of treatment.

BWO: The increase in BWO in 200 patients (142 patients who received
full dose Serostim continuously for 24 weeks and 58 patients who
received half-dose Serostim continuocusly for 24 weeks) who had
“consistent” BWO measurements at baseline, Week 12 and Week 24 was
similar at Week 12 for patients who received either full dose or half-
. dose Serostim (consistent with the formal statistical analysis

presented earlier). However, the additional increase in BWO between Week
12 and Week 24 was somewhat greater in the continuous half-dose patients than
in the continuous full dose patients. :

LBM: Dose-dependent increases in LBM at Week 12 were observed in 214
patients (145 patients who received full dose Serostim continuously
for 24 weeks and 69 patients who received half-dose Serostim
continuously for 24 weeks) who had “consistent” LBM measurements at
baseline, Week 12 and Week 24. However, the additional increase in LBM
between Week 12 and Week 24 was very modest in patients treated continuously
with both full dose and half-dose Serostim. The dose response effect was still
apparent at Week 24,

BW: A dose-dependent increase in BW was also maintained after 24 weeks
of treatment.

The 24 week results for BWO, LBM and BW described above indicate that the
effect of both doses of Serostim was maintained through 24 weeks, i.e., that the
response achieved at Week 12 was durable.

VI.A.5.5.7 Efficacy - Conclusions

e ~85% of treated patients completed the 12 week, placebo controlled
portion of the study - an acceptable completion rate.

e Most patients were homosexual, Caucasian males, and ~85% of patients
in all treatment groups were receiving HAART therapy.

e The BWO results in this study confirm the findings in the Sponsor’s original,
label-enabling Study 5341 which demonstrated a significant increase in
treadmill work output after 12 weeks of treatment with Serostim 0.1
mg/kg/day (up to 6 mg) and also indicate that full dose and half-dose Serostim
have almost identical effects with respect to stimulating an increase in BWO.

e The LBM results in this study confirm the findings in the Sponsor’s original,
label-enabling Study 5341 which demonstrated a smaller (3.1 kg in Study
5341 vs. 4.88 kg in GF-9037), but still significant increase from baseline in
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LBM (compared to placebo) after 12 weeks of treatment with Serostim 0.1
mg/kg/day (up to 6 mg). It is somewhat reassuring that the between-
group treatment differences on change from baseline in LBM by BIS
and DEXA were similar.

e fThe significant, dose proportional increase in LBM observed during
this study enhances the validity of the BWO findings (even though
this study did not confirm the statistically significant correlation
between work output and LBM responses observed during Study 5341).

e In that 12 weeks of treatment with half-dose Serostim results in an identical
BWO result as full dose Serostim, and a significant LBM result (~half as much
as full dose Serostim), and substantially less adverse effects compared with:
full dose Secrost’m, it is the opinion of this Medical Officer that half-dose :.
Serostim skould be used more as imtlal therapy. w3

¢ @Given the very small number ‘of women in the study population, and -
the absence of a s;gn:.f:.cant treatment-by-gender interaction in the
ANOVA performed on the ent:.re “ITT study population, the lack of a
response in women must be interpreted with caution.

¢ The treatment-by-race intéraction in the ANOVA performed on the entize : - ..-
ITT study population comparing changes from baseline in BWO between
each of the active treatment arms and the placebo group in .
Caucasians vs. non-Caucasians (constituting ~25% of each treatment
arm) was statistically significant. The interaction was qualitative in
nature. However, in that 1) there is no biologic plausibility for this
observation; 2) this is a post hoc exploratory analysis; and 3) this interaction
is not seen for LBM, this observation must be interpreted with caution. For
the same reasons, this Medical Officer does not feel that an additional study
comparing Caucasians and non-Caucasians is necessary nor is it essentialto . . :-
accrue BWO data (in addltion to LBM data) _- /. - b(4)
Ao .

¢ The treatment-by-HAART interaction in the ANOVA performed on the
entire ITT study population comparing changes from baseline in BWO
between each of the active treatment arms and the placebo group in
HAART users vs. HAART non-users was weakly statistically
significant. The interaction was qualitative in nature. Swuchan
interaction is theoretically biologically plausible, i.e. HAART therapy by itself
could result in improved BWO/LBM. Nonetheless, given that 1) there were very
few patients (~10-13%) not receiving HAART; 2) this is a post hoc exploratory
analysis; and 3) this interaction Is not seen for LBM, this observation must be
interpreted with caution. :

e No significant predictors of response was discovered amongst BWO and
LBM responders. _

¢ The decreases in total fat mass observed in this study confirm
similar results from Study 5341, and are readily explained by the
powerful, well known lipolytic effect of rhGH. The decreases were
dose-dependent. '

¢ The increases in BW obsexrved in this study confirm similar results
from Study 5341. The increases were dose-dependent.
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e The SEALD team reviewer found significant faults with the QOL
instruments utilized by the Sponsor and recommended omitting the
terms 7 irom the Package Insert b(4)
proposed by the Sponsor. This was accomplished (see ahead to
Efficacy Recommendations).
e The 24 week results for BWO, LBM and BW indicate that the effect of
both doses of Serostim was maintained through 24 weeks, i.e., that
the response achieved at Week 12 was durable.

.. VI.A.5.5.8 Efficacy - Recommendations

Sy 3 i

*¢{r e This Medical Cfficer strongly endorses the Sponsor’s. intention to
: create ~— - s

e

it i - e e et R o T Y i e

e See third bullet under Safety Recommendations. The CLINICAL STUDIES
section of the most recently proposed Package Insert was modified by
this Medical Officer to reflect that 12 weeks of treatment with
half-dose Serostim results in an identical BWO result as full dose
Serostim, and a significant LBM result (~half as much as full dose
Serostim). :

e The CLINICAL STUDIES section of the most recently proposed Package
Insert was severely edited by this Medical Officer (after
consultation with the Agency’s SEALD team) to more accurately and
appropriately reflect the results of the QOL assessments performed
by the Sponsor.

bia)
VI.A.5.6 Safety Results for Study GF -~ (equivalent

to Integrated Summary of Safety [ISS] in that only 1

study was included in the Sponsor’s submission)

VI.A.5.6.1 Database

All 757 patients in the study who were randomized to active treatment
and received at least 1 injection of Serostim or placebo were included
in the safety database. With respect to the safety data presented and
analyzed in this study report, the datalock date was in 4/02.

VI.A.5.6.2 Disposition of Patients

See Section VI.A.5.1.1.
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VI.A.5.6.3 Extent of Exposure

During the 12 week, placebo controlled portion of the study, the 253
patients randomlzed and treated with Serostim 0.1 mg/kg daily (up to 6
mg/day) received an average daily dose of 5.6 * 0.7 mg and, taken as a
group, were exposed to daily Serostim dosing for a total of 53.4
exposure years, while the 257 patients randomized and treated with
Serostim 0.1 mg/kg (up to 6 mg/day) alternating with placebo received
an average daily dose of 2.9 = 0.3 mg and, taken as a group, were
exposed to alternate day Serostim treatment for a total of 56.4
exposure years. . .l } -
During the extension phase of the study, 521 patients received full.
dose Serostim therapy for a total of 150.5 exposure years, while 125
patients received alternate day Serostlm treatment for a total of 73.2
exposure years.

VI.A.S.G;A Demographics 
See Section VI.A.5.2.

VI.A.5.6.5 Deaths

Six patients died during the study or very shortly after study
completion: 2 patients during the placebo controlled portion of the
study (secondary to “progression of underlying disease”/cirrhosis and:
a heroin overdose); 3 patients during the extension phase of the study
(secondary to chest pain/cardiac arrest, septic shock, and cerebral
lymphoma/nadir sepsis); and 1 patient 30 days after discontinuing
"study drug (secondary to pneumonia/respiratory failure). None of these
deaths were felt to be related to the administration of Serostim by the Sponsor
or this Medical Officer.

VI.A.5.6.6 Adverse Events
VI.A.5.6.6.1 Serious Adverse Events (SAEs)

VI.A.5.6.6.1.1 SAEs During the Placebo Controlled Phase
of Study GF-9037 (Weeks 0-12)

A total of 37 SAEs were reported by 32 patients during the placebo
controlled phase of the study. Seventeen SAEs were reported by 15
patients receiving full dose Serostim; 11 SAEs were reported by 9
patients receiving half-dose Serostim; and 9 SAEs were reported by 8
patients treated with placebo. Seven SAEs reported by 7 patients
during the placebo controlled phase of the study may have resulted
from AIDS-defining/related opportunistic infections and are discussed
separately in Section VI.A.5.6.6.1.3 ahead. One patient receiving
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half-dose Serostim reported severe gynecomastia as an SAE (see Section
VI.A.5.6.6.5.6 ahead). Strangely, neither of the 2 patients discontinued
during the placebo controlled phase of the study due to new onset diabetes
mellitus and hyperglycemia, respectively, were designated as having a SAE. a
review of all of the other SAEs reported during this portion of the
study was not revealing. :

VI.A.5.6.6.1.2 SAEs During the Extension Phase of Study
GF-9037 (After Week 12)

Five hundred and forty eight patients received either full dose (~80%)
or half-dose Sercstim (~20%) for an additional 12 weeks, and 177
patients received either dose of Serostim for an additional 36:weeks.
A total of 51 SAEs were reported by 34 patients during the extension
prhase of the study. Thirty two SAEs were reported by 22 patients
receiving full dose Serostim, and 19 SAEs were reported by 12 patients

receiving half-dose Serostim. More SAEs were reported by patients

receiving full dose Serostim; however, as noted above, the vast majority of the - - - 4

patients (~80%) entering and completing the first 12 weeks of the extension
phase were receiving full dose Serostim. Nine SAEs reported by 9 patients
during the extension phase of the study may have resulted from AIDS-
defining/related opportunistic infections and are discussed separately
in Section VI.A.5.6.6.1.3 ahead. Four of the SAE patients reported
during the extension phase were diagnosed with a malignancy (squamous
cell carcinoma in situ, basal cell carcinoma, Hodgkin’s lymphoma [in
fact, diagnosed 6 months after completion of therapyl, and acute
myelogénous leukemia [in fact, diagnosed 7 months after completion of
therapyl; 4 of the 5 malignancies diagnosed during the study; see
Section VI.A.5.6.6.6.2 ahead; all of these patients were treated with
full dose Serostim during the extension phase). Two SAE patients were
discontinued from the study because of new onset diabetes mellitus
requiring hospitalization (1 in the full dose group and 1 in the half-
dose group; see Table 40 ahead). Surprisingly, 4 other patients (all
receiving full dose Serostim) who were discontinued from the study during the
extension phase because of glucose intolerance were not designated as having
SAEs (see Table 40 ahead). A review of all of the other SAEs reported
during this portion of the study was not revealing.

VI.A.5.6.6.1.3 SAEs (and Treatment Emergent Adverse Events
[TEAEs]) Possibly Resulting From AIDS-Defining/Related
Opportunistic Infections During Both the Placebo Controlled
and Extension Phases of the Study

Seven SAEs reported by 7 patients during the placebo controlled phase
of the study possibly resulted from AIDS-defining/related
opportunistic infections (see Table 12.9 in the Sponsor’s submission).

As can be seen in Table 27, these infections did not occur predominantly in the
Serostim-treated groups.
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Eight SAEs reported by 8 patients during the extension phase of the
study possibly resulted from AIDS-defining/related opportunistic
infections (derived by this Medical Officer from Table 12.10 in the
Sponsor’s submission). Five SAEs were reported by patients receiving
full dose Serostim’(meningitis [2]; pneumonia [1]; pneumocystis
carinii infection [1]; herpes zoster [1]) and 3 SAEs were reported by
patients receiving half-dose Serostim (cryptococcal meningitis [1];
pneumonia [2]1).

Table 27

SAEg Possibly Resu'i'f:'ing'rrom AIDS-Defining/Related Opportunistic
Infections During t:he 12 Week, Placebo Controlled Phase of Study GF-9037

Serostim 0.1 mg/kg Serostim 0.1 mg/kg
Placebo every other day - daily
Diagnosis -~ Patients - Events Patients Events  Patients Events
NEUROSYPHILIS 0 0 1 1 0 0
HERPES ZOSTER 1 1 0 0 0 0
'PNEUMOCYSTIS CARINII INFPECTION | 1 1 0 0 0t 0
PNEUMONIA 2 2 1 1 1 1

Table 28 compares the incidence of possibly AIDS-defining/related
opportunistic infections reported as TEAES during the placebo
controlled phase of the study (see Table 12.7 in the Sponsor’s
submission). With the apparent exception of herpes simplex infection, these
infections did not occur predominantly in the Serostim-treated groups.

The incidence of possibly AIDS-defining/related opportunistic
infections reported as TEAEs during the non-placebo controlled extension
phase of the study was not analyzed by this Medical Officer.

Table 28

TEAES Posslbly Resulting From AIDS-Defining/Related Opportunistic
Infections During the 12 Week, Placebo Controlled Phase of Study GF-~9037

Serostim 0.1 mg/kg Serostim 0.1 mg/kg
Placebo every other day daily
Diagnosis Patients Events Patients Events Patients Events

iEnmznns:s 7 7 8 10 5 5
ARASITIC INFECTION 1 1 0 0 3 3
CYTOMEGALOVIRUS INFECTION 0 0 0 0 1 1
ERPES SIMPLEX 2 2 7 -7 6 6
ERPES ZOSTER 2 2 1 1 1 1
NEUMOCYSTIS CARINII INFECTION 1 1 0 0 0 0
PNEUMONIA 3 3 5 5 3 3

69



e

NDA 20-604 S-027 SE-7

VI.A.5.6.6.2 Adverse Events Leading to Discontinuation
of Study Drug Treatment and Study Termination During
Study GF-9037

VI.A.5.6.6.2.1 Adverse Events Leading to
Discontinuation of Serostim or Placebo Treatment and
Study Termination During the Placebo Controlled Phase
of Study GF-9037 (Weeks 0-12)

Seven hundred and fifty seven patients were exposed to either full
dose or half-dose Serostim (n=510), or placebo (n=247), during the 12.
week, placebo .controlled phase of Study GF-9037. A total of 46
patients were discontinued due to adverse events, 26 (10.3%) in the full
dose Serostim group, 17 in the half-dose Serostim group (6.6%), and 3 (1.2%):-
in the placebo group. Table 29 (created by this Medical Officer) and
Table 30 (from the Sponsor’s submission) delineate the specific
adverse events which led to discontinuation of these patients from the
study.

In the opinion of this Medical Officer, 18 of the 26 patients who were
discontinued from the full dose Serostim group (~69%) manifested adverse
events which were more than likely related to Serostim therapy (2 patients
with significant glucose intolerance [see Table 40 ahead]; 8 patients
with important arthralgia/musculoskeletal pain/skeletal pain; 5
patients with consequential edema; and 7 patients with symptomatic
carpal tunnel syndrome [n=5]/paraesthesias [n=2]). Four of these 18
patients manifested 'combinations of the abovedescribed, Serostim-
related adverse effects. In addition, 2 of the 26 patients were
discontinued from the full dose Serostim group because of significant
hypertension, which may have been related to Serostim therapy.

In the opinion of this Medical Officer, 10 of the 17 patients who were
discontinued from the half-dose Serostim group (~59%) manifested adverse
events which were more than likely related to Serostim therapy (none with
glucose intolerance; 6 patients with important arthralgia/myalgia; 2
patients with consequential edema; and 3 patients with symptomatic
carpal tunnel syndrome [n=1]/paraesthesias [n=2]). One of these 10
patients was discontinued with arthralgia and edema.

More of these adverse events most likely related to Serostim therapy leading to
discontinuation during the placebo controlled phase of the study occurred when
either dose of Serostim was first initiated (e.g., study onset ) than during more
extended treatment with either half-dose or full dose Serostim.

It is apparent from these data that a dose response relationship exists across the
3 treatment groups with respect to the development of adverse events leading to
study drug discontinuation, in particular adverse events most likely related to
Serostim, i.e. administration of the full dose of Serostim resulted in larger
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numbers of patients with musculoskeletal complaints, edema, carpal tunnel
tunnel, and glucose intolerance than treatment with the half-dose of Serostim,
and treatment with both doses of Serostim resulted in these kinds of adverse
events much more frequently than placebo administration. See Section

VI.A.5.8.1 for further discussion of this issue.

Table 29

Discontinuations Due to Adverse Events by Treatment Group

up to Week 12

Likely
Patient |Disc. Study Disposition Specific Adverse | Rel. to
Number Day Category'* Event Serostim
Full Dose Serostim (n=26)
—— Geows DIABETES MELLITUS
) 39 OTHER (severe) YES
42 ADVEKSE EVENT HYPERGLYCEMIA YES
57 . ADVERSE EVENT SKELETAL PAIN YES
MUSCULOSKELETAL PAIN
(severe) YES
61 PATIENT DECISION NEUROPATHY (severs) NO
PERSISTENT TOXICITY
ACCORDING TO THE DOSE ARTHRALGIA
51 ADJUSTMENT ALGORITHMS (began Day 31) YES
80 PATIENT DECISION ARTHRALGIA YES
3 ADVERSE EVENT ARTHRALGIA - YES
ARTHRALGIA YES
EDEMA, PERIPHERAL YES
28 PATIENT DECISION INSOMNIA NO
‘ ARTHRALGIA (severe) YES
] 26 PATIENT DECISION EDEMA YES
l ARTHRALGIA (mevere) YES
! EDEMA, PERIPHERAL
! (severe; twice) YES
‘g 49 PATIENT DECISION CARPAL TUNNEL SYNDROME YES
EDEMA, PERIPHERAL
! 77 ADVERSE EVENT (severe; twice) YES
j EDEMA, GENERALIZED YES
! 9 PATIENT DECISION NEUROPATHY PERIPHERAL NO
|
i CARPAL TUNNEL SYNDROME
i 3<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>