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Executive Summary Section

Clinical Review for NDA 20-778, SE5-022,
NDA 20-779, SE5-042, NDA 21-503, SE5-001

Executive Summary
I. Recommendations
A. Recommendation Ll

This efficacy supplement to NDA 20-778 (and also NDAs 20-779 and 21-503)
containing pharmacokinetic (PK), safety, and activity data regarding the use of
nelfinavir mesylate (Viracept, NFV) in HIV-infected pediatric patients should be
approved. NFV was previously granted approval for use as part of combination
antiretroviral treatment in adults and in pediatric patients 2 years of age and older.
The dose originally approved in pediatric patients was 20-30 mg/kg TID but there
have been clinical concerns that this dose resulted in frequent virologic failure.
The current supplement presented additional data confirming that doses of 25-35
mg/kg TID or 45-55 mg/kg BID provided NFV exposure associated with clinical
evidence of activity over 48 weeks of dosing in patients 2 to 13 years of age. In
this age group, HIV RNA levels decreased over time and CD4 cell counts
increased in all groups receiving NFV in combination with other drugs. In the
only randomized, placebo-controlled, pediatric study (Study 556), a significantly
greater proportion of patients receiving NFV achieved virologic response over 48
weeks than those receiving placebo (21% vs. 3%). 0®

The studied doses of NFV produced an acceptable tolerability and safety profile
across the pediatric age range. While adverse events were common in the study
populations, relatively few were considered drug-related (diarrhea being the
exception), relatively few were severe in intensity or required discontinuation of
study drug, and many were attributable to common childhood illnesses or
conditions. As was seen in the adult treatment trials, the most common adverse
event associated with NFV was diarrhea, reported in up to 39-47% of pediatric
patients. Neutropenia/leukopenia was the most commonly observed significant
laboratory abnormality, occurring as a Grade 3 or 4 abnormality in 14-16% in
some of the submitted studies. Lesser degrees of neutropenia occurred in up to
70% of patients < 3 months of age who received NFV in the submitted studies.
Laboratory abnormalities rarely led to discontinuation of NFV.

Page 6



CLINICAL REVIEW B |

Executive Summary Section
Recommendation on Phase 4 Studies and/or Risk Management Steps

There were no recommendations for additional Phase 4 studies or risk
management steps based on review of this supplement.

The review team considered the variability in NFV exposure the greatest barrier
to achieving efficacy in pediatric patients. Inadequate drug exposure may lead to
failure of virologic suppression of HIV and emergence of resistance. The product
label was revised to contain statements emphasizing this variablility in NFV
exposure observed in the pediatric studies and the difficulties encountered
maintaining adherence and adequate food intake in the pediatric population.

II. Summary of Clinical Findings

A.

Brief Overview of Clinical Program

NFV is an oral protease inhibitor approved in both tablet and powder formulations
for the treatment of HIV infection in patients 2 years of age or older. This
supplement presented additional clinical and PK data on the use of NFV as part of
combination drug regimens for the treatment of HIV infection in pediatric
patients. Five studies were submitted for review. These included: Study 524
(enrolling ages < 3 months to 13 years, N=65), Study 556 (ages 3 months to 12
years, N=141), PACTG 377 (ages 4 months to 17 years, N=181) with its PK
substudy PACTG 725 (ages 3 to 11 years, N=12), PENTA-7 (age < 3 months,
N=20), and PACTG 353 (neonates, N=31). These studies covered the pediatric
age range from birth to 13 years of age using a variety of different NFV doses and
schedules (for details of study design and dose schedules see Section VI, C,
Detailed Review of Trials by Indication and Appendix B of the Clinical Review).
Studies 524 and 556 were conducted by Agouron. PACTG 377/725 and PACTG
353 were conducted by the Pediatric AIDS Clinical Trials Group, Division of
AIDS, NIH, and PENTA-7 was conducted by the Paediatric European Network
for the Treatment of AIDS, all in collaboration with Agouron.

Efficacy

Collectively, the four pediatric treatment studies provide evidence of NFV’s
activity as part of a combination antiretroviral regimen for pediatric patients. All
of the studies document that pediatric patients receiving NFV achieved significant
mean decreases in HIV RNA levels over time and most also achieved increases in
CD4 cell counts or percentages. These surrogate endpoints have been shown to
predict improved clinical outcome in other antiretroviral drug studies. o
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Only one of the studies, Study 556, provided efficacy results from a randomized,
blinded study that allowed analysis of the contribution of NFV to the success or
failure of a multi-drug regimen. This study compared NFV (TID) + ZDV + ddI to
placebo + ZDV + ddI in patients with minimal prior treatment over a 48 week
study period. In this study, the NFV-containing regimen clearly performed better
than the placebo regimen with a greater proportion of patients achieving and
maintaining HIV RNA < 400 copies/mL (21% compared to 3%, p=0.0002) and
the NFV patients achieving a longer median time to loss of virologic response
(122 days compared to 0, p=0.0026). PACTG 377, evaluated 4 different 3- and 4-
drug combinations of antiretroviral agents in a randomized, open-label study
design and the substudy PACTG 725 allowed comparison of similar BID and TID
NFV regimens. None of the regimens provide a direct comparison of TID NFV
to another PI or NNRTI, however, the NFV-containing arms of the study achieved
undetectable HIV RNA levels in 30% to 52% of patients. In the small substudy
PACTG 725 evaluating the BID NFV regimen, 55% of patients achieved HIV
RNA < 400 copies/mL at 48 weeks.

While the benefit of NFV was demonstrated with these studies, the magnitude of
the virologic response rate at 48 weeks in pediatric patients was generally less
than expected, particularly that observed in Study 556. Efficacy in treatment-
naive adults receiving NFV in a 3-drug regimen has been demonstrated to be
about 60% after 48 weeks. Response rates for patients less than 2 years of age
appeared to be significantly worse than those in patients 2 years of age and older
in Study 556 and reached only 37% in infants < 3 months in PENTA-7, the study
administering the highest doses of NFV. Consequently, associations between the
doses studied and a reasonable level of effectiveness could not be concluded for
all age groups. oY

The review team identified several factors that may explain the low response rates
observed in the pediatric trials submitted. Some of the studies (Study 556,
PENTA-7) failed to achieve the adult target NFV exposure. Study 556 produced
PK data that were the most variable of any of the studies submitted. This
variability in the PK in this population may have accounted for the low proportion
of patients who achieved durable virologic response in this study and it limited
the interpretability of the PK data. Also, patients enrolled in some pediatric
studies had median HIV RNA levels at baseline (5.0 to 5.5 log) that were higher
than those generally seen in adult studies. Finally, these studies were designed
and initiated between 1997-99 at a time when treatment-experienced pediatric
patients did not always receive an optimized, resistance-minimizing background
regimen of antiretroviral drugs in addition to the study drug.
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Safety

The safety database for assessment of NFV in patients across the pediatric age
range from birth to 13 years of age was adequate. A total of 302 patients received
NFV in the 4 pediatric treatment trials (Studies 524, 556, PACTG 377/725, and
PENTA-7) for up to 96 weeks. The primary safety review was conducted over 48
weeks of study drug dosing in these studies. Another 31 HIV-exposed neonates
were evaluated for safety after 3™ trimester prenatal exposure and 6 weeks of
infant dosing. Across the pediatric studies, the safety profile of NFV was
generally similar to that previously described in adults and in the small number of
children presented in the original NDA. Although minor differences were noted
in individual studies, no major differences in the safety profile for NFV could be
identified in different pediatric age groups. Serious adverse events were rarely
considered related to NFV and no deaths were attributed to the drug.

As in adults, the most commonly reported side effect was diarrhea. Because of
differences in study reporting it was difficult to determine the frequency of
diarrhea attributable to NFV. In Study 556 in which it was combined with ddlI,
another drug known to be associated with diarrhea, 39% to 43% of patients in the
NFV and placebo arms, respectively, reported some degree of diarrhea. Moderate
to severe diarrhea was reported in 6-11% of patients enrolled in Studies 524 and
556 and “gastrointestinal events” of moderate to severe intensity were reported in
18-27% of the patients receiving a NFV-containing regimen in PACTG 377/725.
In studies of NFV in adults, higher rates of diarrhea have been correlated with
higher drug exposures. Because of the marked variability of drug exposure found
in the pediatric studies, no exposure-response relationship for diarrhea could be
identified in children.

Neutropenia/leukopenia occurred more frequently in the pediatric studies than
was observed in the adult clinical trials. Study 556 was the only study not
reporting Grade 3 or 4 neutropenia in patients receiving NFV. Neutropenia was
defined and reported differently across the studies, with some reporting
“neutropenia” as an AE while in others it was included in the laboratory data
analysis. In PACTG 353 and PENTA-7, some degree of neutropenia was
reported in 40-70% of infants enrolled using very conservative cut-off values for
all grades of neutropenia in infants < 3 months of age. Neutropenia was also
reported in studies enrolling older children, with Grade 3 or 4 abnormalities
reported in 14-16% of patients in Studies 524 and PACTG 377. Again, no
exposure-response relationship could be identified for neutropenia.

Because all studies administered NFV as part of combination antiretroviral
therapy, it was difficult to determine the exact contribution of NFV to any clinical
or laboratory toxicity. Many of the approved antiretroviral drugs have
overlapping toxicity profiles so it is possible that drugs such as ddI may have
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contributed to diarrhea in some studies or that ZDV may have contributed to
neutropenia in some.

Dosing

®) @

The applicant proposed NFV dose recommendations of 25-35 mg/kg TID
®@

for patients from 2 to 13 years of age

®@ The review
team agreed with the applicant’s proposed dose of 25-35 mg/kg TID for children
2 years of age or older but recommended a lower dose of 45-55 mg/kg BID in this
age group. We also agreed that dose recommendations in pediatric patients

applied to both the oral powder and 250 mg tablet formulations. e

The PK profile of NFV has been characterized in adults receiving both TID and
BID dosing schedules. The adult approved doses have been correlated with
clinical efficacy in large treatment trials. The goal of the pediatric PK studies was
to achieve the same NFV exposure, as measured by AUC,4, that was associated
with efficacy in adults (AUC»4 of 44 to 53 mg*h/L for TID and BID regimens,
respectively). The most important PK characteristic of NFV is the remarkable
variability of exposure. This variability appears to be greater in children than in
adults. Variability in drug exposure appears to be due to the marked drug-food
effect observed with NFV. The effect of food on NFV exposure varies depending
on meal content with higher calorie/higher fat meals increasing exposure more
than low calorie/low fat meals. Consequently, it is recommended that all doses of
NFV be taken with a meal.

In patients 2 to 13 years of age, the weight of clinical and PK evidence from 3
treatment studies (Studies 524, 556 and PACTG 377) supported the proposed
dose of 25-35 mg/kg TID, a slight change from the originally approved dose in
this age group. In PACTG 725 evaluating the BID regimen of NFV, the mean
NFV exposure exceeded the target adult exposure although there was still
significant variability. However, the dose studied was reasonably well-tolerated
and proved to be effective in this small group. It was not considered appropirate
to recommend a dose higher than the studied dose and we recommended making
the study dose the upper limit of a dose range to allow for some flexibility.
Studies in patients < 2 years of age either failed to achieve both the target NFV
exposure and adequate response rates (PENTA-7) or achieved the target exposure
n a very narrow age group (PACTG 353). These studies included very young
patient populations in whom the requirement for taking NFV with a meal may be
the most difficult to accomplish and the drug-food effect may have a significant
impact.
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Special Populations

This submission completes the applicant’s presentation of their pediatric
development program for NFV. Agouron/Pfizer was granted pediatric exclusivity
in September, 2003, as a result of submitting these studies. Because the numbers
of patients in individual studies or treatment arms were relatively small, a
subgroup analysis of treatment differences between sexes or among racial/ethnic
backgrounds could not be performed. A full evaluation of the pediatric
development program for NFV including detailed descriptions of the pediatric
clinical studies is contained in this review.
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Clinical Review

L Introduction and Background

A.

Drug Established and Proposed Trade Name, Drug Class, Sponsor’s
Proposed Indication(s), Dose, Regimens, Age Groups

Drug name: Nelfinavir mesylate (Viracept)
Drug class:  HIV protease inhibitor, antiretroviral

Indication: Treatment of HIV infection in combination with other
antiretroviral drugs

Dose: 750 mg PO TID or 1250 mg BID for adults
20-30 mg/kg TID for pediatric patients > 2 years of age

State of Armamentarium for Indication(s)

There are currently 22 drugs approved for use in the treatment of HIV infection in
adult patients. Pediatric dosing recommendations are presented in the product
labels of 12 of these drugs and pediatric dosing is not recommended in another 2
product labels because of dose constraints (the 2 fixed-dose combination
products, Combivir and Trizivir). HIV protease inhibitors (PIs) have become the
mainstay of highly active antiretroviral therapy when given in combination with
nucleoside reverse transcriptase inhibitors (NRTIs). Combinations of 3 or 4
antiretroviral drugs are now standard therapy in North America and Europe and
are gradually being adopted in more resource-poor countries as cost containment
strategies are being implemented. The development of resistance to these agents
continues and the need for new drugs with improved resistance profiles remains
critical. Many of the currently available antiretroviral drugs also have significant
adverse effects. e

Important Milestones in Product Development

NFV as 250 mg tablets and oral powder received accelerated approval for the
treatment of HIV infection in March, 1997. The pediatric dosing
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recommendations to administer 20-30 mg/kg TID were based on preliminary data
presented from Agouron’s Study 524 and were restricted to children > 2 years of
age. A Written Request for Pediatric Studies was issued for NFV on March 29,
1999, and requested PK, safety, and activity data in children < 2 years of age and
PK and safety data in HIV-exposed neonates.

In November, 1999, a BID dosing schedule for NFV was approved for use in
adults. At the time of approval of that supplement, the applicant agreed to
evaluate the PK and safety of twice daily dosing with the oral powder formulation
of NFV in pediatric patients as a Phase 4 commitment. More recently, Agouron
received approval for a new 625 mg tablet for use in the adult BID dosing
regimen (April, 2003).

This submission attempts to provide clinical and PK data to fulfill both the
Written Request requirements and the remaining Phase 4 commitment to evaluate
BID dosing in pediatric patients. The applicant requested a Pediatric Exclusivity
Determination at the time of submitting the supplement and has submitted a
proposal for new pediatric product labeling as required. The Pediatric Exclusivity
Board met on September 4, 2003, and determined that Agouron/Pfizer had
completed the studies outlined in the Written Request for NFV. Pediatric
exclusivity was granted at that time and formal review of the data and proposed
labeling was conducted and is included in this review.

Other Relevant Information

NFV tablets and oral powder have been approved for treatment of HIV infection
in combination with other drugs in the European Union and many other countries.

Important Issues with Pharmacologically Related Agents

Many of the PIs approved for use in the treatment of HIV infection exhibit
significant drug-drug interactions because of inhibition and/or induction of the
hepatic cytochrome P450 enzymes. NFV is primarily metabolized by CYP2C19
and CYP3A. The ability of NFV to inhibit the cytochrome P450 enzymes has
been investigated in vitro and through drug interaction studies with various
antiretroviral and other drugs. Similarly, other drugs that affect the cytochrome
P450 enzymes may have an impact on NFV concentrations. These interactions
have been reviewed in detail during the original NDA and previous supplements
and drug interaction data are prominently displayed in the product label. To date,
all NFV-drug interactions studies reviewed by DAVDP have been conducted in
adults. There is little information available to guide practitioners caring for very
young patients receiving multiple drugs.
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Clinically Relevant Findings From Chemistry, Animal Pharmacology
and Toxicology, Microbiology, Biopharmaceutics, Statistics and/or
Other Consultant Reviews

This supplement contained no new information for review by Chemistry, Microbiology,
or Pharmacology/Toxicology. These disciplines provided detailed reviews for the
original NDA submission.

One of the major objectives of this supplement was to provide improved dosing
recommendations for NFV in pediatric patients @ pased on PK, safety, and
activity data from several studies. This submission included extensive PK data for the
use of NFV in pediatric patients covering different age ranges, doses, and dose schedules.
These data were reviewed in detail by Dr. Robert Kumi, the Biopharmaceutics/Clinical
Pharmacology reviewer. Please see Dr. Kumi’s review for more complete descriptions of
the PK studies, discussion of the limitations of the PK data, and interpretation of the
results. His conclusions are summarized in the Pharmacokinetics and Pharmcodynamics
section below.

Human Pharmacokinetics and Pharmacodynamics
A. Pharmacokinetics

The PK profile of NFV has been characterized in adults using both TID and BID
dosing schedules. The adult approved doses have been correlated with clinical
efficacy in large treatment trials. The most important PK characteristic of NFV is
the remarkable variability of exposure as measured by AUC,4. This variability is
linked to a marked drug-food effect. Taking NFV with a meal significantly
increases NFV exposure and decreases variability. The effect of food on NFV
exposure varies depending on meal content with higher calorie/higher fat meals
increasing exposure more than low calorie/low fat meals.

It is also known that NFV is highly bound to plasma proteins and that changes in
plasma proteins may have a significant impact on the amount of free NFV
available. Only total NFV (and its active metabolite M8) was measured in the
pediatric PK studies and there were no measures of protein binding.

The pediatric studies submitted in this supplement evaluated the PK profile of
NFV given over a range of age groups, doses, and schedules. In all of the studies,
there was marked variability of NFV exposure. Table 1 summarizes the steady
state PK of NFV in 4 of the submitted studies. In addition to the data displayed in
the table, there were also PK data available for 86 patients 2 to 12 years of age
from Study 556 (NFV 25-35 mg/kg TID). Data from this study were more
variable than any of the other pediatric studies, with a 95% confidence interval for
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AUC,40f9-121 mg[ht/L (mean AUC4 38 mg[hiL). The applicant submitted
summary PK data from a German pediatric study that evaluated the doses 25
mg/kg TID (mean AUC,4 48 mg[hAL) and 40 mg/kg BID (mean AUCy4 73

mg [hAL). This PK summary was submitted only as information supportive to the
application and conclusions could not be confirmed but appeared to be similar to
the other reviewed data.

Table 1: Summary of Steady-state AUC,4 of Nelfinavir in Pediatric Studies

Protocol Number |Dosing Regimen"| N Age AUC,4 (mg[hit/L)
(years) |Arithmetic mean + SD
AG1343-524 20 (19-28) 14 2-13 years 56.1 £29.8
mg/kg TID
PACTG-725 55 (48-60) 6 3-11 101.8 = 56.1
mg/kg BID years
40 (34-43) 4 2-9 33.8+8.9
mg/kg TID months
75 (55-83) 12 2-9 37.2+19.2
mg/kg BID months
PACTG-353 40 10 6 weeks 44.1+27.4
mg/kg BID
1 week 45.8 +32.1

" Protocol specified dose (actual dose range)
N: number of subjects with evaluable pharmacokinetic results

The goal of the pediatric PK studies was to achieve the exposures that have been
correlated with efficacy in adults: 44 mg[hAL for the adult TID dose and 53

mg [hAL for the adult BID dose. Not all of the pediatric studies identified doses
that achieved these exposures. As noted in Dr. Kumi’s review, the currently
approved dose of 20-30 mg/kg TID for patients 2 years of age or older and the 40
mg/kg BID dose studied in neonates achieved the target exposures. The 55 mg/kg
BID dose studied in PACTG 725 significantly exceeded the adult target exposure.
Exposures achieved in PENTA 7 were suboptimal for either the TID or BID doses
studied. The mean exposure achieved in Study 556 was also below the target
exposure but the extreme variability in that study limited its usefulness and
interpretability. Because of the marked variability in the PK data presented, dose
selection required evaluating the available PK data in conjuction with the clinical
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data. For additional information regarding dose selection recommendations, see
Section VIII, Dosing, Regimen and Administration Issues.

Pharmacodynamics

No specific PK/PD studies were performed. However, efficacy of NFV in
pediatrics has been assumed to be similar to that observed in adults if the
appropriate exposure was achieved. The studies in this submission identify that
the variability of exposure in different pediatric populations is greater than that
seen in the adult PK studies and makes extrapolation of efficacy more difficult.
The applicant correlated the exposures achieved in different pediatric studies with
the efficacy achieved in those studies. They suggested that o

Study 556 and PENTA-7 provided
adequate exposure to achieve efficacy in the pediatric population. In these
studies, the proportions of patients achieving the desired target of HIV RNA <
400 copies/mL at 48 weeks were 21% (26% for patients > 2 years of age) and
37% respectively. These results do not reach either the target adult exposure
(AUC,4 of 43-53 mg [hit/L) or the same level of effectiveness (about 60% patients
achieving HIV RNA <400 copies/mL) as seen in adult trials of NFV.

IV. Description of Clinical Data and Sources

A.

Overall Data

Final study reports and electronic datasets for 5 pediatric clinical studies were
submitted in this NDA supplement. Three studies were submitted in response to
the Written Request for Pediatric Studies issued for NFV on March 29, 1999
(amended on June 26, 2001). The studies fulfilling the request for multiple-dose
PK, safety, and activity studies of NFV in HIV-infected patients < 2 years of age
include Study AG1343-524 and Study AG1343-556. PACTG 353 was included
to fulfill the request for a multiple-dose PK and safety study of NFV in HIV-
exposed neonates. In addition, 2 studies were included to fulfill a Phase 4
commitment made by the applicant to evaluate BID dosing with the oral powder
in pediatric patients. These studies include PENTA-7 and PACTG 377 (including
the PK substudy PACTG 725).

This submission was provided electronically. Datasets were provided as SAS
transport files for each study. Multiple errors and omissions were identified in the
electronic datasets throughout the course of the review requiring re-submission of
some of the laboratory and randomization datasets for Studies 524 and 556,
PACTG 353, and PACTG 377. Requests for additional data and clarifications of
the datasets significantly slowed the review process. Because critical data was
not available in a timely way, this priority review was extended by 3 months
(critical datasets requiring resubmission were considered a major amendment).
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B. Tables Listing the Clinical Trials

The 5 studies submitted in this supplement represent all age ranges of pediatric
patients, from birth through adolescence. The studies enrolled children of
multiple nationalities, both sexes, and many races and ethnic backgrounds. The
studies evaluated a variety of doses and both BID and TID dose schedules,
sometimes within the same study. Table 2 summarizes some of the characteristics
of the studies submitted for review.

Table 2: Characteristics of Studies Submitted

Study Dose Dose Ages Enrolled | Study Characteristics Number of
(mg/kg) | Schedule Patients
Enrolled
AG1343-524 20 TID <3 months to | Open-label 65
13 years
AG1343-556 25-35 TID 3 months to 12 | Randomized, placebo- 141
years controlled
PACTG 377 27-33 TID 4 months to 17 | Randomized, open- 181
Substudy 725 48-60 BID years label 12
PACTG 353 10 TID At birth Open-label, sequential 8
40 BID cohorts 23
PENTA-7 40 TID < 3 months Open-label, sequential 8
75 BID cohorts 12
C. Postmarketing Experience
A very brief postmarketing safety update was included in the summary of this
submission and will be discussed in the Integrated Review of Safety. ODSS was
not consulted to review the AERS database for any specific safety concerns.
D. Literature Review

Published reports of some of these studies taken from the scientific literature were
also used as additional background information. For a complete list of references
consulted during the review, please see the Appendix.
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Clinical Review Methods

A.

How the Review was Conducted

Studies 524 and 556, PENTA-7 and PACTG 377 were reviewed in detail for
safety and evidence of drug activity. These studies are described individually in
the Integrated Review of Efficacy. PACTG 353 was primarily a PK study and
contained no efficacy data and was reviewed for safety. It is described in less
detail in the Appendix. Because of the differences in study design (open label vs.
randomized, controlled), age ranges studied (neonates, young infants, and
children up to 17 years), and doses and schedules studied, the 5 pediatric studies
were reviewed individually rather than pooled.

The Medical Officers conducting the Clinical Review confirmed the applicant’s
efficacy and safety analyses using JMP Statistical Discovery software and the
electronic datasets provided. Additional confirmation of the efficacy endpoints
for Study 556 and PACTG 377 were provided by Dr. Susan Zhou, Mathematical
Statistics Reviewer.

Overview of Materials Consulted in Review

Materials for this supplement were submitted to the Electronic Document Room.
Study reports for the 5 studies were submitted as PDF documents. Electronic
datasets for all studies were submitted as SAS transport files. No other data was
reviewed.

Overview of Methods Used to Evaluate Data Quality and Integrity

No DSI audits of the sites or applicant were performed for this review.

Were Trials Conducted in Accordance with Accepted Ethical Standards
The applicant notes that all studies were conducted in accordance with accepted
ethical standards. The protocols were reviewed by IRBs for each participating
site.

Evaluation of Financial Disclosure

The 5 studies in this submission were all evaluated for financial conflict of

interest among investigators. Investigators in the studies sponsored by
Agouron/Pfizer and those done in collaboration with the Pediatric AIDS Clinical
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Trial Group (PACTG) and the Paediatric European Network for Treatment of
AIDS (PENTA) were evaluated for financial information requiring disclosure.
Since some of these studies were initiated prior to 1999 and there was substantial
turnover of staff at some sites since the studies were conducted, not all
mvestigators could be accounted for. No investigators ®n
reported financial
mnformation to disclose and none reported equity in Agouron/Pfizer or received
significant payments of other sorts. One investigator b
reported receiving significant payments that required disclosure
(payments of $59,100 and $36,000). It is unlikely that conflict of interest from a
single investigator ®®@ would have any impact on

the study outcome.

VI. Integrated Review of Efficacy

A.

Brief Statement of Conclusions

The four pediatric treatment studies provide evidence of NFV’s activity as part of
a combination antiretroviral regimen for pediatric patients. All of the studies
document that pediatric patients receiving NFV achieved significant mean
decreases in HIV RNA levels over time and most also achieved increases in CD4
cell counts or percentages. From a regulatory perspective, a pediatric dosing
regimen may be approved if it is supported by efficacy in adequate and well-
controlled studies of the drug in adults and by data identifying a dose that
achieves a similar PK profile. The original approval of NFV based on
preliminary clinical and PK data from Study 524 fits this category and the follow-
up data provides evidence of long-term activity of the NFV-containing regimens.
The PENTA-7 study, using the highest doses of NFV studied (150 mg/kg divided
in BID dosing), achieved HIV RNA < 400 copies/mL at 48 weeks in 37% of
infants. In PACTG 377, the NFV-containing arms of the study achieved
undetectable HIV RNA levels in 30% to 52% of patients. In the small substudy
PACTG 725 evaluating a BID NFV regimen, 55% of patients achieved HIV RNA
< 400 copies/mL at 48 weeks. In the placebo-controlled Study 556, the NFV-
containing regimen clearly performed better than the placebo regimen with a
greater proportion of patients achieving and maintaining HIV RNA < 400
copies/mL (21% compared to 3%).

The response rates varied significantly across the pediatric studies. In general,
response rates were lower than those observed in treatment-naive adults receiving
NFV. Response rates for patients less than 2 years of age appeared to be worse
than those in patients 2 years of age and older. Associations between the doses
studied and a reasonable level of effectiveness could not be concluded for all age
groups for either TID or BID dosing. The applicant has proposed TID and BID
doses for pediatric patients ®®@ Because
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of the differences in study design, doses and regimens studied, and age groups
studied and the PK and efficacy data obtained it is difficult to identify an effective
dose in all age groups.

General Approach to Review of the Efficacy of the Drug

Because the pediatric studies submitted were conducted by different investigators
in widely varying patient populations, the primary endpoints and efficacy
analyses were different. In all of the treatment studies, some assessment of
change in HIV RNA as measured by HIV RNA PCR assay was the primary
endpoint and 48 weeks was the duration of treatment evaluated. In most studies,
the lower limit of quantitation of the HIV RNA assay was 400 copies/mL.
Additionally, change in CD4 cell count or percent over time was assessed as a
secondary endpoint. The specific analyses performed for each study are described
below. For each of the studies submitted, the Medical Officers attempted to
confirm the applicant’s efficacy conclusions. Dr. Susan Zhou, the Mathematical
Statistics Reviewer, provided independent statistical analysis of efficacy for Study
556 and PACTG 377/725. Dr. Zhou’s analyses and comments are referred to in
the Detailed Review of Trials by Indication section below and incorporated into
Appendix A.

Detailed Review of Trials by Indication

Study AG1343-524: A Phase I study of safety, tolerability and
pharmacokinetics of Viracept in HIV-1-infected children and exposed infants

Summary of Study Design:

Study 524 was the original Phase I study of nelfinavir (NFV) in pediatric patients.
It was designed as an open-label, multicenter study in two parts. The first
segment of the study evaluated the safety, tolerability, and pharmacokinetics (PK)
of single-dose NFV followed by an initial observation period of 6 weeks of TID
dosing (multiple-dose phase). There was an optional extension of the TID dosing
segment for up to 22 months. The extension period was designed to evaluate the
longer-term safety and durability of response to NFV. All patients were given
NFV in combination with NRTI’s, although they did not have to be new NRTI’s.
Patients were enrolled in 4 age groups:

Group [ — 7 to 13 years of age
Group II -2 to <7 years

Group III — 3 months to < 2 years
Group IV - < 3 months
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Patients completing the single-dose PK segment (Phase A) were allowed to
continue in the multiple dose segment (Phase B). After identification of the
appropriate dose in Phase A, a study amendment allowed 10 additional patients to
be enrolled into each age cohort for Phase B. Groups I and II were enrolled first,
followed by enrollment of Group III and Group IV sequentially as the optimal
dose was found for the preceding group. Target plasma concentrations of 50%!
200% of the median exposure of adults receiving 750 mg single doses were used
to estimate the appropriate dose for each pediatric age group.

The multiple-dose phase was to begin after completion of the single-dose phase
for each age group and selection of the most appropriate dose for that age. In
Phase B, patients were evaluated at baseline (Day 0), Week 1, Week 2, Week 4,
Week 6, and every month thereafter to assess safety, tolerability, and efficacy of
the drug regimen. Clinical adverse events (AE’s) and serious AE’s were recorded
at each visit. Laboratory evaluation included routine hematology and serum
chemistry tests, HIV RNA PCR, and CD4 lymphocyte percent and absolute
numbers.

Data collected from the first 47 patients enrolled in Study 524 over a mean
duration of 38 days (range 1 to 104 days) of NFV dosing were reviewed during
the original review of NDA’s 20-778 and 20-779 and the information was
incorporated into the product label. The original review included the analysis of
the single-dose PK data. The current report contains final study data collected on
all patients who were enrolled and received at least one dose of NFV.

Patient Population:

The study population was planned to include HIV-1 infected pediatric patients

from 3 months through 12 years of age (up to the 13" birthday). Patients in this

age range were eligible to enroll in the study if they met all of the following

criteria:

e Birth weight greater than 2500 g

* Absence of serious or unstable medical conditions

e Written informed consent and willingness to adhere to the study requirements
by the patient’s parent or legal guardian

e Patients who had taken other investigational drugs, immunomodulators, HIV [
1 vaccines, glucocorticoids or “unconventional therapies” within 1 month of
baseline were evaluated and included or excluded on a case-by-case basis
after discussion with the study’s Medical Monitor

Patients were excluded from enrollment if they met any of the following criteria:

e Current or previous treatment with a PI

e HIV-associated malignancy requiring chemotherapy

e C(linical or laboratory assessments greater than Grade 1 at the time of
screening
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e Potential to procreate and not practicing barrier contraception
e Pregnant or breastfeeding females

Study Results:

Since preliminary results of Phase A of Study 524 were reviewed for the original
NDA, this review will focus on safety and activity through the entire study but
primarily the multiple-dose segment. The study report notes a total of 64 pediatric
patients were enrolled in the study and received at least one dose of NFV and
were included in the safety review. Patients received either the tablet or powder
formulation of NFV, and some patients received both formulations at different
times during the study based on individual tolerance. There was no formal
assessment of adherence. The final clinical study report was based on data
collected from the initial patient enrollment in August, 1996, through July, 1998.

Table 3 summarizes the disposition of patients enrolled in Study 524 by age group
as reported by the applicant in the final study report. All 22 patients enrolled in
the single-dose phase completed Phase A and rolled over into Phase B. Through
the end of the study report period a total of 29 patients discontinued study during

the multiple-dose phase, 8 within the first 6 weeks of NFV dosing.

Table 3: Patient disposition by age group — Study 524

Patient Disposition Group 1 | Group 2 | Group I | Group IV Total
(7-13 yrs) | (2-<7 yrs) | (3 mos-<2 | (< 3 mos)
yrs)
Single-Dose Phase
Enrolled 6 11 4 1 22
Discontinued 0 0 0 0 0
Completed 6 11 4 1 22
Multiple-Dose Phase
Entered 16 23 23 2 64
Discontinued 9 13 6 1 29
< 6 weeks 0 3 4 1 8
> 6 weeks 9 10 2 0 21
Reason for D/C*

Related to study drug 1 0 1 1 3
Adverse Event 1 0 0 0 1
Other** 0 0 1 1 2

Unrelated to study drug 8 13 5 0 26
Death 0 0 0 0 0
Disease progression 0 1 0 0 1
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Patient request 0 3 2 0 5
Noncompliance 2 1 2 0 5
Other*** 6 8 1 0 15

Months of NFV exposure — 11 10 10 0 10
mean (range) (2-19) (1-20) (0-18) (0-1) (0-20)

Source: NDA 20-778, SE5-022, Final Study Report, Study AG1343-524, Section 6, Vol. 2, pgs 97,112.

*Reasons for discontinuation are displayed as reported by the investigator.

**QOther reasons for discontinuation related to study drug included: taste aversion (1 patient) and inadequate PK
levels (1 patient).

***Other reasons not related to study drug included: increased HIV RNA levels (10 patients), lost to follow-up (2
patients), no virologic response to study drug (1 patient), guardian request (1 patient), and too far from medical
center (1 patient).

Patients were enrolled from 4 pediatric HIV centers in the U.S.: Bronx Lebanon
Hospital Center (32), UC-San Diego Treatment Center (9), UCLA Department of
Pediatrics (12), and University of Massachusetts (12). Three of the 4 sites
participated in the initial single-dose PK phase.

Table 4 provides the demographic and disease characteristics of patients at the
time they enrolled in the study. Two patients originally enrolled into Group 2
were 7 and 7.1 years of age at the time of study entry and should have been
enrolled into Group 1. These enrollment errors had no impact on the results of the
study.

Table 4: Demographic and baseline disease characteristics of patients enrolled by age

group - Study 524

Patient Characteristic Group I | Group I | Group III | Group IV Total
(7-13 yrs) | (2-<7 yrs) | (3 mos-<2 | (<3 mos) | N=64
N=16 N=23 yIs) N=2
N=23
Age — mean (range) 8.9 4.8 0.9 0.2 4.3
(7.1-12.3) | (2.3-7.1) | (0.3-1.8) | (0.1-0.2) | (0.1-12.3)
Sex -M/F 75%/25% | 57%/43% | 52%/48% | 50%/50% | 59%/41%
Race — N (%)
Caucasian 4 6 3 0 13
Black 5 7 11 1 24
Hispanic 5 10 1 24
Other 2 0 1 0 3
Log HIV RNA — mean 4.1 4.6 4.7 6.2 4.6
(range) (3.2-53) | (34-5.5) | (3.2-6.1) | (5.1-7.2) | (3.2-7.2)
CD4 percent — mean (range) 19.0 19.9 28.9 46.2 23.8
(0.1-39.0) | (3.0-35.5) | (6.8-50.6) | (46.001 | (0.1-50.6)
46.3)
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History of HIV signs and 88% 91% 78% 50% 84%
symptoms (% with)

Prior antiretroviral therapy® | 15 (94%) | 22 (96%) | 21 (91%) | 2 (100%) | 60 (94%)
New antiretroviral therapy** | 8 (50%) | 12 (52%) | 17 (74%) | 2 (100%) | 39 (61%)

Source: NDA 20-778, SE5-022, Final Study Report Study AG1343-524, Section 6, Vol. 2, pgs 100, 102, 105.

* Any antiretroviral therapy taken prior to initiation of the Viracept multiple-dose phase.

**Any antiretroviral therapy started for the first time within 1.5 months before (and continuing until after initiation

of the Viracept multiple-dose phase) or 0.5 months after initiation of multiple-dose Viracept.

The database actually contains data from 65 patients enrolled in the study. The
applicant notes that one patient in Group III was enrolled and dosed within 2 days
of the original study report data cut-off and was not included in the final clinical
study report. This patient’s data was included in the electronic database and was
included in my review. Also, the electronic dataset submitted with this
supplement includes data collected after the data cut-off date reported in the final
study report. Thus, the estimates of efficacy rates calculated in this review are
generally slightly different than those reported in the applicant’s final study report
for Study 524 and shown in their Integrated Summary of Efficacy.

Efficacy Analysis

Since Study 524 was an open label trial of NFV in combination with other
antiretroviral therapy, a strict analysis of NFV efficacy cannot be performed. The
applicant’s primary analysis of efficacy included assessments of the mean change
from baseline over time in log HIV RNA levels and the mean change from
baseline over time in CD4% by age group. CD4% was considered a more
appropriate analysis than absolute CD4 count because the normal absolute CD4
count undergoes significant changes as an infant’s immune system matures.
Absolute CD4 cell counts in newborns are higher than those seen in adults,
remain high during the first year of life then decline over the next few years,
reaching the normal adult levels at about 4 to 5 years of age. CD4% is less
subject to this physiologic variation over time and is preferred as a measurement
when evaluating children over a wide age range.

The applicant calculated the mean change from baseline in the study age groups
through each study visit. In their analysis, all age groups displayed an initial
decrease in mean HIV RNA of about 1 log over the first 2 to 4 weeks on study
drug. Mean HIV RNA levels for the age groups then reached a plateau at
somewhat higher HIV RNA levels and persisted through the remainder of the
study. In their analysis, similar mean change from baseline in CD4% were
observed in all study age groups over time, 4-7% increase through the M11 visit
(approximately one year of treatment with NFV). However, by the M11 visit
only 27 of the original 64 patients had data included in the sponsor’s CD4%
analysis.
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For my analysis, patients were analyzed according to actual age at enrollment
rather than by study group. Also, only 2 patients were enrolled in the original
Group IV (age < 3 months) and neither had extensive follow-up data, these
patients were included with the Group III patients in my analysis. For the
analysis presented below, the Baseline value used was the Day 0/Baseline
measurement at the beginning of the multiple dose phase. When more than one
value was available, these values were averaged to calculate the Baseline/Day 0
CD4 cell count. In this study, many patients were not followed on study after
discontinuing study drug but some changed to a different therapeutic regimen and
continued their study follow-up. Consequently, results shown in the following
tables of CD4% and HIV-RNA levels reflect the drop-out of some patients who
were responding poorly and some who began more effective therapy and may
overestimate the beneficial effects of NFV.

Table 5 summarizes the mean CD4% by age groups during the course of the
study. As can be seen in the table, the mean CD4% increased over time in each

age group in the patients remaining on study.

Table 5: CD4% by age group - Study 524

Study Visit <2 years 2 yearsto <7 > 7 years All Patients
(N=26) years (N=17) (N=65)
(N=22)
Baseline/Day 0
Number with data 23 21 15 59
CD4% - mean 31.0 18.8 16.2 22.9
M6*
Number with data 18 13 14 45
CD4% - mean 37.3 27.6 24.9 30.6
MI11*
Number with data 15 10 6 32
CD4% - mean 38.5 28.1 32.3 36.1
M18*
Number with data 9 8 6 23
CD4% - mean 43.1 33.5 35.4 37.7

*Study visits designated as M6, M11, and M18 represent 6, 11, and 18 months of the study’s
extension. The “M” visits began after the initial 42 days of drug dosing. The M11 visit is the closest
visit to 48 weeks on study.

Table 6 summarizes the changes in HIV RNA as measured by quantitative PCR in
Study 924 according to age group. In each age group, the level of HIV RNA
decreased over the course of the study for those patients remaining on study. At
the M 11 visit (about one year of treatment), 13 of 32 (40%) patients with data had

Page 25



CLINICAL REVIEW

Clinical Review Section

HIV RNA levels < 400 copies/mL, accounting for only 20% of the original study
population.

Table 6: Log HIV RNA levels by age group — Study 524

Study Visit <2years | >2 yearsto | >7 years | All Patients
(N=26) <7 years (N=17) (N=65)
(N=22)
Baseline/Day 0
Number with data 22 22 16 60
Log HIV RNA — mean 4.76 4.62 4.08 4.53
Mo*
Number with data 19 13 14 46
Log HIV RNA — mean 3.66 3.48 3.83 3.66
Number <400 copies/mL | 7 (27%) 6 (27%) 4 (24%) 17 (26%)
M11*
Number with data 15 10 7 32
Log HIV RNA — mean 3.69 3.27 3.20 3.45
Number <400 copies/mL | 4 (15%) 6 (27%) 3 (18%) 13 (20%)
M18*
Number with data 9 6 7 22
Log HIV RNA — mean 3.72 2.83 3.12 3.29
Number <400 copies/mL | 4 (15%) 5(23%) 3 (18%) 12 (18%)

*Study visits designated as M6, M11, and M18 represent 6, 11, and 18 months of the study’s
extension. The “M” visits began after the initial 42 days of drug dosing. The M11 visit is the closest
visit to 48 weeks on study.

The patient population in Study 524 was relatively experienced in terms of
treatment with NRTIs. None had received other protease inhibitors or nonl |
nucleoside RTIs as these drugs were just beginning to be available for children at
the time the study was conducted. The applicant evaluated the response to study
treatment in the subset of patients completing at least 6 weeks of dosing according
to other factors that might have an impact on treatment success. In these analyses,
patients with HIV RNA < 4.0 log at baseline were more likely to achieve an
undetectable HIV RNA than those with baseline HIV RNA > 4.0 log (38%
compared to 18%). Similarly, patients with CD4% > 24% were more likely to
remain undetectable than those with CD4% < 24% (32% compared to 14%).
Patients who initiated one or more new NRTIs at the time of study entry were
more likely to achieve an undetectable HIV RNA than those who did not add a
new NRTI (35% compared to 5%). Of these by-factor analyses, only the addition
of new NRTI drugs at the time of study entry proved statistically significant.

The applicant concluded that Study 524 supported the efficacy of NFV as part of
an antiretroviral regimen in children. Their conclusion was based on the
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improved HIV RNA levels and CD4 cell counts and percentages in patients
receiving NFV at a dose that achieved NFV exposure (AUC,4) comparable to that
shown to be effective in adult treatment studies.

Study 556: A Phase III randomized, double-blind, placebo-controlled, study
of Viracept in combination with zidovudine (AZT) plus didanosine (ddI)
versus AZT plus ddI alone in HIV-positive children with less than 1 month
or no prior antiretroviral treatment

Summary of Study Design:

Study 556 was a randomized, double-blind, placebo-controlled, Phase III study
designed to evaluate the safety and efficacy of NFV given in combination with
zidovudine (ZDV) and didanosine (ddI) compared with ZDV plus ddI in HIV-
infected, treatment-naive children. At the time the study was designed and
conducted, dual NRTI therapy was the standard HIV treatment regimen in Brazil
and Argentina, the countries where the study enrolled patients. Patients were
randomized to receive one of the following regimens:

NFV (25-35 mg/kg TID) + ZDV + ddI
Placebo + ZDV + ddI

ZDV and ddI were administered “according to manufacturer’s recommendations.”
Randomization was stratified according to age (< 2 years or > 2 years), HIV RNA
level (< 50,000 copies/mL or > 50,000 copies/mL), and CDC HIV disease status
classification (Categories N3, A2, A3, B2 or B3 versus Categories C1, C2, or C3).
The blinded study regimen was planned for a 48 week treatment period with the
option of an extension to 96 weeks. Patients were evaluated monthly for the first
6 months, then every 2 months through 48 weeks, then every 12 weeks through 96
weeks.

At each study visit, patients were evaluated for safety and efficacy of their study
regimen. Plasma HIV RNA levels and CD4 cell counts were evaluated as
measures of efficacy. Serum chemistry studies, routine hematology studies, and
assessment of AEs were conducted at every visit to evaluate safety.

Patients could be withdrawn from the study if the patient or family refused further
study treatment or if the patient was shown to be taking < 50% of the prescribed
doses per month for at least 2 months. Patients could have their treatment status
changed and receive the designated salvage regimen if they had unacceptable
toxicity or were considered to have failed treatment. Patients were designated as
having virologic failure if they did not achieve HIV RNA levels below the limit of
quantitation of the assay or at least a 1.5 log decrease from baseline by 16 weeks
or if they achieved such a response but rebounded above 2000 copies/mL and >
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0.5 log increase above their nadir. Patients were considered to have an
immunologic failure if they experienced a protocol-defined decrease in CD4
counts from baseline based on their initial CD4 counts and age at the time of
assessment. They were considered to have a clinical failure if they experienced a
new AIDS-defining condition after at least 4 weeks of study treatment.

Patients who were considered treatment failures for virologic, immunologic, or
clinical reasons were allowed to switch to a salvage regimen defined in the
protocol and could continue to be followed on study. Patients who were
considered treatment failures because of non-compliance were not eligible for
switching to salvage therapy but were counseled about adherence and
discontinued from the study if non-compliance persisted. For those patients
failing the placebo regimen, the salvage regimen consisted of NFV + stavudine
(d4T) + lamivudine (3TC). For those patients failing the NFV regimen, the
salvage regimen consisted of ritonavir (RTV) + d4T + 3TC.

Patient Population:

The study was planned for 120 HIV-infected pediatric patients from 3 months to

13 years of age who had received no more than 1 month of antiretroviral therapy

or less than 6 weeks of ZDV for prevention of mother-to-child transmission.

Patients were eligible to enroll if they met all of the following inclusion criteria:

e Male or female patients between 3 months and 13 years of age (up to 13™
birthday)

e HIV-infection documented and CDC disease category N3, A2, A3, B2, B3,
Cl,C2,0rC3

e No serious or unstable medical condition at the time of study entry

e Parent or guardian able to give written informed consent and willing to
comply with the study requirements

Patients were not allowed to enroll in the study if they met any of the following

exclusion criteria:

e Previous antiretroviral therapy for more than 1 month or more than 6 weeks of
ZDV for prevention of mother-to-child transmission

e Current or previous treatment with a protease inhibitor

e Any HIV-associated malignancy requiring chemotherapy

e Clinical or laboratory assessments > Grade 2 (in Toxicity Severity Scale
included as appendix to the protocol) at the time of screening that made them
ineligible based on a case-by-case basis

e Patient of procreative potential and not practicing barrier contraception
(neither oral nor patch hormonal contraceptives alone considered acceptable)

e Patient was pregnant or nursing
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Additionally, patients were included or excluded on a case-by-case basis after

discussion with the medical monitor for the following reasons:

e Use of investigational agents, immunomodulators, HIV-1 vaccine,
glucocorticoids, or unconventional therapy within 1 month prior to baseline

e Patients who required vaccinations were encouraged to have them between
study visits and after study laboratory tests were completed. Patients were to
avoid vaccinations during the first 16 weeks of study.

» Concomitant medications were evaluated for potential drug interactions with
NFV. Rifampin, cisapride, terfenadine, astemizole, triazolam, midazolam,
ergot derivatives, amiodarone, and quinadine were specifically excluded. Use
of anticonvulsants such as phenobarbital, phenytoin, and carbamazepine were
discussed with the medical monitor prior to use during the study.

Study Results:

A total of 141 patients were enrolled in Study 556 and received at least one dose
of study drug, 75 randomized to the placebo group and 66 randomized to the NFV
group. All 141 patients are included in the applicant’s safety analysis but one
patient (#2607) did not have efficacy data after the Baseline visit and is not
included in their efficacy analysis. Patients were enrolled from 2 sites in
Argentina (N = 66) and 3 sites in Brazil (N = 75). The last patient completed 48
weeks on study on February 25, 2000, and the applicant’s clinical study report is
based on data collected through April 17, 2000.

Table 7 provides the demographic and disease characteristics of patients at the
time they enrolled in the study as reported by the applicant. The 2 treatment
groups were similar in their demographic and disease characteristics. Patients
enrolled in this study represent the range of ages, severity of clinical symptoms,
and entry HIV RNA levels and CD4 counts observed in children with HIV
infection. Since this study was conducted in South America, the classification of
racial and ethnic backgrounds of the participants reflects the racial and ethnic
diversity and reporting practices of HIV-infected children in that geographic area.

Table 7: Demographic and baseline disease characteristics of patients enrolled - Study 556

Characteristic

NFV + ZDV + ddl | Placebo + ZDV + ddI
(N=66) (N=75)
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Age — mean (range) 3.9 (0.3-11.8) 3.9 (0.3-11.9)

<2 years 20 27

2 to <7 years 36 36

7 to < 13 years 10 12
Sex

Male 34 39

Female 32 36
Race — N (%)

Mixed origin 34 41

White 29 29

Black 3 5
CDC classification*

A, B 48 54

C 18 21
Log HIV RNA at entry — 5.0 5.1
mean (range) (2.6-6.6) (2.8-6.7)
CD4 percent — mean 20.2 19.7
(range) (3-46.5) (1-47.5)
Mean HIV duration 15.9 14.6
(months)

Source: NDA 20-778, SE5-022, Final Study Report Study AG1343-556, Section 8, Vol. 9,

pgs 62, 63.

* A=mild clinical signs or symptoms; B=moderate clinical signs or symptoms; C=severe

clinical signs or symptoms

Table 8 summarizes the disposition of patients enrolled in Study 556 as reported
by the applicant in the final study report. In this study, over 90% of patients in
both treatment groups continued on study through the 48-week study period
although only 58% of NFV patients and 13% of placebo patients completed 48
weeks on their originally assigned drug regimen. By the time of the data cutoff,
67 placebo patients and 19 NFV patients had failed on their original regimen and

were switched to a salvage regimen.

Table 8: Patient disposition - Study 556

Patient Disposition NFV +ZDV + ddl | Placebo + ZDV + ddI
(N=66) (N=75)

Randomized 66 75

Received study drug 66 75

Completed 48-week 63 (95%) 69 (92%)

treatment period

Completed 48 weeks of 38 (58%) 10 (13%)

original randomized drug
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Discontinued treatment by 10 (15%) 14 (19%)
data cut-off
HIV-related event 2 (3%) 2 (3%)
Treatment failure 6 (9%) 9 (12%)
Noncompliance 1 (2%) 2 (3%)
Lost to follow-up 1 (2%) 1 (1%)
Death* 2 (3%) 2 (3%)
Still on study at data cut-off 56 (85%) 61 (81%)

Source: NDA 20-778, SE5-022, Final Study Report Study AG1343-556, Section 8, Vol. 9, pg

61.

*All deaths described as due to HIV-related events.

The study report notes that there were 70 patients enrolled in Study 556 who had
documented protocol exemptions or violations, 42 in the placebo group and 28 in
the NFV group. The most frequently reported exemption was failure of the
investigator to unblind the patient or switch therapy at the time of treatment
failure in 14 (19%) placebo patients and 17 (26%) NFV patients. In these cases,
the investigator decided that it was not in the best interest of the patient to unblind
treatment and switch to the salvage regimen. Another 14 (19%) placebo patients
and 6 (9%) NFV patients had delayed unblinding or delayed therapy switch due to
an error or communication difficulties. These protocol violations and exemptions
are unlikely to have had any significant impact on the efficacy results since
patients would still have been identified as treatment failures in the analysis even
if they were not switched to salvage therapy.

Efficacy Analysis:

As noted above, 140 patients were included in the applicant’s efficacy analyses,
65 in the NFV group and 75 in the placebo group. Many patients met the criteria
to switch to a designated salvage regimen before completing their study follow-up
but most of the patients remained on study. Data collected after a patient
switched therapy were not included in the calculations of primary or secondary
endpoints.

The applicant’s primary endpoint for Study 556 was the calculation of the time to
loss of virologic response (TLOVR) over the 48 week study period. In the
applicant’s primary analysis, virologic failure was defined as not achieving an
HIV RNA level below the limit of quantitation of the assay (< 400 copies/mL) or
at least a 1.5 log decrease from baseline by Week 16 or demonstrating a relapse of
HIV RNA above 2000 copies/mL and a 0.5 log increase above the nadir. Patients
who did not achieve virologic response by Week 16 were considered failures from
Day 0. In this analysis, the proportion of patients continuing to respond at Week
48 was 9% (7 of 75) in the placebo group and 42% (27 of 65) in the NFV group.
Using the study definition of time to failure, 40 patients in the placebo group and
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14 patients in the NFV group were considered failures at Day 0. Median time to
failure was 0 days for the placebo group and 218 days for the NFV group.
Kaplan-Meier estimates of the time to virologic failure were constructed.
Differences between the NFV and placebo group were statistically significant in
this analysis.

The applicant also completed several secondary efficacy analyses that are
included in the study report and an addendum to the study report, some of which
will be described below. As part of the analysis, the proportion of patients
maintaining virologic response was calculated using the same definition of
virologic failure and a non-completer equals failure method. This method
assumes that patients with missing data or a switch in therapy are virologic
failures. This analysis is summarized in Table 9.

Table 9: Percentage of virologic responders: NC=F method

Study Visit NFV +ZDV +ddl | Placebo +ZDV + ddI
(N=65) (N=75)

Week 4 49 (75%) 35 (47%)

Week 12 46 (71%) 23 (31%)

Week 24 34 (52%) 13 (17%)

Week 36 31 (48%) 9 (12%)

Week 48 26 (40%) 7 (9%)

Source: NDA 20-778, SE5-022, Final Study Report Study AG1343-556, Section 8, Vol. 9, pg 73

In a study report addendum, the applicant provided another analysis that evaluated
the percentage of virologic responders at 48 weeks according to age < 2 years or >
2 years. Of the 140 patients with available efficacy data, 46 were < 2 years of age
and 94 were > 2 years of age. Using the same NC=F method, 3 of 27 (11%)
placebo patients and 4 of 19 (21%) NFV patients < 2 years were counted as
virologic responders compared to 4 of 48 (8%) placebo patients and 22 of 46
(48%) of NFV patients > 2 years. The response rate in children < 2 was not
statistically significantly different between the treatment groups although the
study was not powered to show efficacy in each age group. The response rate in
patients > 2 years of age was significantly better among those who received NFV.

The applicant was asked to repeat the efficacy analysis using a more conservative
definition of loss of virologic response as the endpoint as recommended by our
Medical and Statistical Reviewers. The new analysis defined virologic
responders as those patients who achieved and maintained an HIV RNA < 400
copies/mL through 48 weeks of their assigned study regimen. Patients who
changed or discontinued their study regimen for any reason prior to 48 weeks
were considered treatment failures. This analysis conformed more closely to the
algorithm for determining efficacy proposed by DAVDP. Results of this
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reanalysis are summarized in Table 10 below. Although the proportion of
patients identified as virologic responders in this analysis is lower than in the
applicant’s original efficacy analysis, the results confirm that patients receiving
NFV were more likely to achieve a virologic response through 48 weeks than
patients receiving placebo. Using the more stringent criteria for failure, median
time to failure was 0 days (mean, 43 days) for the placebo group (ie. over half of
patients failed to reach HIV RNA <400 copies/mL by Week 16) and 122 days
(mean, 181 days) for the NFV group. This difference was highly statistically
significant (p=0.0026).

Table 10: Patients Achieving and Maintaining HIV RNA levels < 400 copies/mL through
Week 48 — Study 556

Outcome Placebo + ZDV + ddl | NFV +ZDV + ddI
(N=75) (N =166)
Virologic Responders 2 (3%) 14 (21%)
Virologic Failures 62 (83%) 46 (70%)
Never suppressed through Week 48 and 0 6 (9%)
on study at Week 48
Rebound after initial response 11 (15%) 22 (33%)
D/C or changed therapy due to 51 (68%) 18 (27%)
insufficient viral load response
D/C study drug or added new therapy 11 (15%) 6 (9%)
before achieving confirmed suppression
Death or events leading to death 2 (3%) 2 (3%)
Noncompliance 1 (1%) 1 (2%)
Changed therapy — reason not 8 (11%) 3 (5%)
documented

Source: Amendment to NDA 20-778, SE5-022, dated 2//04.

In the reanalysis using more stringent failure criteria, the applicant evaluated the
differences in efficacy according to age. Patients < 2 years of age again appeared
to respond less well to study therapy. Only 1 of 27 (4%) placebo patients and 2 of
20 (10%) NFV patients < 2 years of age were considered virologic responders
compared to 1 of 48 (2%) placebo patients and 12 of 46 (26%) NFV patients > 2
years of age. ]

Another secondary analysis included in a study addendum evaluated the mean
decrease in log HIV RNA levels according to age (< or > 2 years). At Week 48,
placebo patients < 2 years experienced a mean 1.96 log decrease from Baseline
compared to a mean 1.91 log decrease in the NFV patients < 2 years. Although
these results are not significantly different, the number of patients evaluated was
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small, only 3 of 27 patients remaining on placebo and 9 of 19 in the NFV group in
this age group. In patients > 2 years of age, the 7 of 48 remaining placebo
patients experienced a mean 1.48 log decrease compared to mean 1.58 log
decrease among 28 of 46 NFV patients. These data show that over half of NFV
patients in the study maintained a substantial decrease in log HIV RNA levels
from Baseline through 48 weeks. However, very few of these patients were able
to maintain an HIV RNA below 400 copies/mL through that same time period.

The applicant also analyzed changes in CD4% and absolute numbers during the
study according to treatment group. In both treatment groups, CD4% and
absolute counts increased from baseline. Table 11 summarizes the applicant’s
calculated mean change from baseline in CD4% according to treatment groups in
those patients remaining on their randomized regimen. The applicant notes that
due to changes in the protocol, CD4 measurements were not consistently
performed at Weeks 28, 36, and 44 and so these timepoints were not included in
the summary table. No significant difference in CD4 increase was noted between
the two treatment groups at any timepoint through 48 weeks.

Table 11: Mean Change from Calculated Baseline in CD4 Percentage by
Treatment Group — Study 556

Study Visit NFV +ZDV +ddl | Placebo +ZDV + ddl
(N=65) (N=75)

Week 4 2.6 (n=61) 3.5 (n=72)

Week 12 5.2 (n=63) 5.3 (n=70)

Week 24 6.6 (n=57) 7.3 (n=41)

Week 48 9.4 n=37) 11.7 (n=10)

Source: NDA 20-778, SE5-022, Final Study Report Study AG1343-556, Section 8, Vol. 9, pg 77.

Statistical review of the data confirmed the applicant’s conclusions that NFV was
superior to placebo in the TLOVR efficacy analysis. Stratification by age
confirmed that patients > 2 years of age achieved virologic response more
frequently than did those < 2 years of age in the TLOVR analysis. A more
detailed description of Dr. Zhou’s analyses is included in Appendix A. Her
review also includes analysis of mean HIV RNA levels by study visit and the
mean change from baseline in HIV RNA over time. These longitudinal
assessments of HIV RNA include data from patients who switched therapy during
the course of the study. Inclusion of these patients in the analysis may explain
why the NFV group has lower mean HIV RNA and greater mean decrease from
baseline in HIV RNA over the first 24 weeks of the study but later timepoints
reveal no significant differences between treatment groups.

In my analysis including all patients remaining on study, Table 12 below shows
the mean CD4% at Baseline and Weeks 24 and 48 in the two treatment groups.
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Analysis confirming increases in CD4 absolute cell count in both treatment arms
was performed by Dr. Zhou and is included in Appendix A. These data confirm
increases in CD4 counts in both treatment groups but no significant differences

between the treatment groups when all patients including those who switched to

salvage therapy and continued on study were evaluated.

Table 12: CD4% over time in Study 556 - by randomized treatment group

Study Visit NFV +ZDV +ddl | Placebo +ZDV + ddI
(N=66) (N=75)
Baseline/Day 0
Number with data 65 74
CD4% - mean 19.8 19.7
Week 24
Number with data 64 72
CD4% - mean 26.9 26.3
Week 48
Number with data 62 68
CD4% - mean 29.2 294

The applicant concluded that this study supported the efficacy of NFV in a
combination antiretroviral regimen in pediatric patients. This conclusion was
based on a significantly longer time to virologic failure for patients receiving
NFV and a greater proportion of NFV patients achieving the defined virologic
response at Week 48. The applicant notes that in some analyses, patients < 2
years of age had poorer HIV RNA responses. CD4 percentage and cell counts
increased in both treatment groups over time but there was no difference in CD4
improvement between the two treatment groups.

PACTG 377: PRAM-2: A Phase 1/I1 Randomized, Multicenter Protocol
Comparing Four Antiretroviral Regimens Containing Combinations of
Protease Inhibitors, NRTIs and an NNRTI

PACTG 725: A Pharmacokinetic Substudy of BID Nelfinavir dosing given as
tablets to Children <30 kg

Summary of Study Design

The PACTG Phase II Rolling Arm Master (PRAM) protocols are a series of
Phase II studies for clinically stable, treatment-experienced HIV-infected children
designed to serve as a “rolling screen” of new combination therapies. PACTG
377 (PRAM-2) was the second phase I/Il, randomized, open label, multi-center,
multi-arm clinical trial in the series. Patients were enrolled in the study and
randomized to one of the 4 regimens listed below. Randomization into the study
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was stratified by CD4% (< 25% or > 25%) and age (< 2 years or > 2 years).
Initially 50 patients per treatment arm, 200 total subjects, were planned for the
study.

Treatment Arms:

Trt A: d4T + Nevirapine (NVP) + Ritonavir (RTV)
Trt B: d4T +3TC + NFV

Trt C: d4T + NVP + NFV

Trt D: d4T +3TC + NVP + NFV

Study drug dosing:

In PACTG 377 study drugs were administered at the following doses:

e 3TC: 4 mg/kg/dose BID

e d4T: 1 mg/kg/dose BID if <30 kg; 30 mg BID if = 30 kg < 60 kg; 40 mg BID
if 2 60 kg

e RTV: 400 mg/m*/dose BID

e NVP: 120 mg/ m*/dose QD for 14 days, then 120 mg/ m*/dose bid

e NFV: 30 mg/kg TID up to a maximum dose of 1250 mg TID for patients
weighing more than 37 kg. Version 3 of the protocol, dated June, 1999,
changed the dose of NFV to 50-55 mg/kg BID with food, with a maximum of
2000 mg BID (doses rounded up or down to the nearest 125 mg increments)

The PACTG 725 substudy was designed to determine the virologic efficacy and
safety, and pharmacokinetics of BID administration of NFV in combination with
d4T and 3TC in subjects who weighed less than 30 kg dosed as follows:

e NFVin PACTG 725: 55 mg/kg BID given as tablets

Patients in both PACTG 377 and 725 were evaluated for safety and efficacy at
screening, baseline, and every 4 weeks through 48 weeks. Version 3 of the
protocol extended the study to 96 weeks for those patients remaining on study
treatment at 48 weeks. Safety evaluation included physical examination, interim
history, reporting of AEs, and laboratory monitoring. Laboratory monitoring
included: routine hematology, serum chemistry tests (creatinine, total bilirubin,
ALT, AST, triglycerides, cholesterol, CPK, uric acid, and glucose). Urinalysis
was performed every 12 weeks.

Efficacy evaluations included determinations of absolute CD4 cell count and
percentage and other lymphocyte subsets (CD3+/CD4+, CD3+/CD8+, and
CD19+) and plasma HIV RNA levels by PCR.

PACTG 377 also incorporated an additional substudy evaluating the response to
DTaP vaccine in children with HIV infection and intensive PK evaluation of some
of the other drugs in Trts A, C, and D. These evaluations are not discussed in the
submission and not included in this review.
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Patient Population

Patients were eligible to enroll in PACTG 377 if they met the following inclusion
criteria:

Between 4 months and 17 years of age. Children randomized up to and on

their 17" birthday are eligible.

HIV infection according to the standard definitions employed by the Pediatric

ACTG (defined in the protocol).

Clinically and immunologically stable subjects defined as:

e Absolute CD4 count = 750 cells/mm’ for those children < 12 month of
age; = 500 cells/mm” for those children 1-5 years of age; and = 200
cells/mm’ for those children 6-12 years of age within the last 4 months.

OR

e (D4 percent = 15% within the last 4 months.

Subjects must have received same continuous antiretroviral therapy for the

past 16 weeks. “Continuous therapy” is defined as missing no more than total

of 6 weeks of the same therapy during previous 16 weeks.

Subjects who received immunomodulator therapy as a part of perinatal

clinical trials or in trials for HIV-exposed subjects are eligible.

Use of opportunistic infection prophylaxis, erythropoietin or G-CSF/GM[

CSF, and IVIG is allowed.

Subjects who received an antiretroviral as a part of a Phase I, or a perinatal

trial are eligible, with the permission of the Lead Investigator.

Previous ZDV, ddl, or ddC monotherapy or combination therapy with

ZDV+ddI is permitted.

Parent or legal guardian with the willingness and eligibility to provide written

consent.

Patients were not eligible to enroll if they met any of the following exclusion
criteria:

Current Grade 3 or 4 clinical or laboratory toxicity as defined by the ACTG
Pediatric Toxicity Tables.

Active opportunistic infection and/or serious bacterial infection at the time of
study entry.

Current or prior antiretroviral therapy with single agent included in the
treatment arms offered in this study. This includes prior treatment with d4T,
nelfinavir, nevirapine, ritonavir, or 3TC. Prior treatment with any protease
inhibitor is not permitted due to potential cross resistance.

Subjects require treatment with any of the disallowed medications (listed in
protocol).

Investigational drug therapy during the 14 days before randomization.
Current diagnosis of malignancy.

Page 37




CLINICAL REVIEW

Clinical Review Section

e Pregnancy: females of childbearing potential must have negative serum
pregnancy test documented within 24 hours of randomization.

In addition to these criteria, patients enrolling in the PACTG 725 substudy must
meet the following criteria:

e Subjects meet enrollment criteria for ACTG 377.

e Subjects must weigh <30kg.

e Subjects must be capable of swallowing tablets.

Study Results

Fifty sites participated in the study, each enrolling from 1 to 10 patients. The
combined studies enrolled 193 patients between December 29, 1997, and
September 30, 1998, 181 patients in the primary protocol (PACTG 377) and 12 in
the PK substudy (PACTG 725). The study report includes data through the last
observation on July 8, 1999. The entry characteristics of patients enrolled in
PACTG 377 are summarized in Table 13.

Table 13: Baseline demographic and disease characteristics for all evaluable patients -

PACTG 377
Total Trt A Trt B Trt C Trt D
Number of patients 181 41 52 44 44
entered
Median age at entry - 59 4.7 6.5 6.2 7.0
years
Age entry
<2 21 (12%) 7 (17%) 7 (13%) 4 (9%) 3 (7%)
2 to <7 years 88 (49%) 24 (59%) 21 (40%) 24 (55%) 19 (43%)
> 7 years 72 (40%) 10 (24%) 24 (46%) 16 (36%) 22 (50%)
Race/ethnicity
White, non-Hispanic 19 (10%) 2 (5%) 5(10%) 4 (9%) 8 (18%)
Black, non-Hispanic 112 (62%) 27 (66%) 35 (67%) 30 (68%) 20 (45%)
Hispanic 50 (28%) 12 (29%) 12 (23%) 10 (23%) 16 (36%)
Gender
Male 84 (46%) 21 (51%) 24 (46%) 20 (45%) 19 (43%)
Female 97 (54%) 20 (49%) 28 (54%) 24 (55%) 25 (57%)
Prior antiretroviral
therapy
ddI 62 (35%) 14 (35%) 15 (29%) 17 (40%) 16 (38%)
ZDV+ddl 105 (59%) 24 (60%) 36 (69%) 21 (49%) 24 (57%)
Other 10 ( 6%) 2( 5%) 1( 2%) 5 (12%) 2( 5%)
CD% stratification
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<25% 65 (36%) 11 (27%) 18 (35%) 18 (41%) 18 (41%)
>25% 116 (64%) 30 (73%) 34 (65%) 26 (59%) 26 (59%)
Median Baseline CD4
cell count/mm3
<500 53 (29%) 9 (22%) 16 (31%) 14 (32%) 14 (32%)
500-999 73 (40%) 19 (46%) 15 (29%) 21 (48%) 18 (41%)
1000-1499 28 (15%) 6 (15%) 12 (23%) 2 (5%) 8 (18%)
1500-1999 15 ( 8%) 4 (10%) 5 (10%) 4 (9%) 2 ( 5%)
> 2000 12 ( 7%) 3( 7%) 4 ( 8%) 3 (7%) 2 ( 5%)
Median Baseline log
HIV RNA
<3 9( 5%) 1(2%) 2 (4%) 1(2%) 5(11%)
3to<4 45 (25%) 10 (24%) 11 (21%) 14 (32%) 10 (23%)
4t0<5 89 (49%) 19 (46%) 25 (48%) 23 (52%) 22 (50%)
5to<6 36 (20%) 11 (27%) 14 (27%) 6 (14%) 5 (11%)
>6 2 ( 1%) 0 (0%) 0 (0%) 0 ( 0%) 2 (5%)

Source: NDA 20-778, SE5-022, PACTG 377 Week 48 Core Analysis, Volume 21, pg 25, 26.

Trt A - d4T+NVP+RTV

Trt B - d4T+3TC+NFV (TID)
Trt C - d4T+NVP+NFV (TID)

Trt D - d4T+3TC+NVP+NFV (TID)

Patients in PACTG 725 received the same regimen as those in Trt B of the
PACTG 377 except that the NFV was dosed BID instead of TID. Many of the
analyses of safety and efficacy compare the 11 patients who received study drug
in PACTG 725 to the 52 patients receiving Trt B in PACTG 377. Patients
enrolled in PACTG 725 had a median age of 7.8 years at entry (none were < 2
years), 73% were female, 91% were black, non-Hispanic and 9% were Hispanic.
Thirty-six percent of this group had received prior therapy with ddI and 64% had
received ZDV + ddI therapy. The median CD4 cell count was 710 cells/mm3 and
18% of patients were < 500 cells/mm3 at study entry. The median log HIV RNA
was 4.4 with 18% of patients having baseline HIV RNA levels > 5 log.

Table 14 summarizes the status of patients enrolled in PACTG 377/725 through
the end of the study in October, 1999, as reported by the investigators. Most
patients in the studies either remained on study treatment through that time or had
completed the protocol required follow-up. In this study, patients were
discontinued from study if they met a virological endpoint (did not achieve HIV
RNA <400 or at least a 2 log decrease within 12 weeks), if they experienced a
protocol defined toxicity or if they had clinical progression of disease. A total of
12 patients required withdrawal from study treatment because of defined toxicity
or clinical endpoints and no patients were reported withdrawn because of
virologic failure.
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Table 14: Disposition of Patients Enrolled — PACTG 377 and 725 (as of the study closure

date)

Trt A Trt B Trt C Trt D Trt Q
Number of patients enrolled 41 52 44 44 12
Number evaluable* 41 52 44 44 11
On study 30 28 26 37 5
Still on treatment 25 25 20 31 5
Off treatment 5 3 6 6 0
Completion of protocol 1 2 2 3 0
Toxicity defined by protocol 0 0 1 2 roH
Clinical endpoint 4 1 3 1 0
Off study 11 24 18 7 6
Completion of protocol 11 17 13 7 5
Refuses further contact 0 2 2 0 0
Unable to contact 0 1 1 0 0
Other*** 0 4 2 0 1
Deaths 0 0 0 0 0
Source: NDA 20-778, SE5-022, PACTG 377 Week 48 Core Analyses, Volume 21, pg 18, 19.

Trt A - d4T+NVP+RTV

Trt B - d4T+3TC+NFV (TID)

Trt C - d4T+NVP+NFV (TID)

Trt D - d4T+3TC+NVP+NFV (TID)

Trt Q — d4T+3TC+NFV (BID)

*Number evaluable includes all patients entered who had started study treatment.
**No listing

***Qther includes family request, patient moved away, nonadherence, etc.

Enrollment into the study was designed to complete the PK evaluations first. This
led to some initial imbalance in randomization since some patients who chose not
to enroll in the intensive PK were enrolled later as the study progressed. It is
unlikely that this had any significant impact on the results of the study. A
discussion of protocol violations or exemptions was not included with the study
report.

Efficacy Analysis

This submission contains both the original study analysis report for PACTG
377/725 and the applicant’s reanalysis of some of the efficacy results. The Week
48 Core Analyses Report from the PACTG investigators and statisticians
provided the original efficacy analysis defined in the protocol. In this analysis, 3
primary virologic endpoints were defined in the protocol:
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The level of “undetectable RNA” is defined to be plasma HIV RNA level of
less than or equal to 400 copies/ml. A subject is classified as having
“undetectable RNA™ at 12/16 weeks if the subject achieves an undetectable
level of RNA (<400 copies/mL) on at least two of three RNA determinations
taken at weeks 8, 12, and 16. A subject is classified as having "undetectable
RNA" at 48 weeks if the subject achieves an undetectable level of RNA on
both RNA determinations taken at 44 and 48.

A subject is classified as having "RNA suppression" at 12/16 weeks if the
subject achieves at least a 2 log decrease from baseline on at least two of three
RNA determinations at weeks 8, 12, and 16 and these two lowest RNA values
are both less than 10,000 copies/mL. For a subject whose baseline value is
already within 2 logs of the undetectable level, a drop to "undetectable RNA"
is considered to be "RNA suppression". A subject is classified as having
"RNA suppression" at 48 weeks if the subject achieves at least a 2 log
decrease from baseline on both RNA determinations at weeks 44 and 48 and
both of these RNA values are less than 10,000 copies/mL.

An additional primary endpoint for this study was virologic failure. A subject
was classified as virologic failure at weeks 12/16 if the subject did not achieve
either "undetectable RNA" at 12/16 weeks or "RNA suppression" at weeks
12/16. A subject was classified as virologic failure at week 24 or beyond if the
subject experienced a value above 10,000 copies/mL (which is also rebound
of 0.75 logs or more relative to the RNA nadir.

There were 4 subjects with undetectable HIV RNA at baseline who were not
evaluated for the mentioned primary endpoints (2 each in Trt B and Trt D). In the
investigator’s report all treatment arms in PACTG 377 were analyzed. The
patients enrolled in the substudy PACTG 725 were analyzed separately and
compared to those patients receiving Trt B in 377. For this review, the substudy
BID dose results were incorporated into the same tables as the main protocol
results. Table 15 below displays the proportion of children who had detectable
HIV RNA at baseline remaining on initial protocol therapy and having
undetectable HIV RNA at different timepoints in the study.

Table 15: Proportion of Patients Achieving HIV RNA < 400 copies/mL and Remaining on
Randomized Therapy — PACTG 377 and 725

Study Visit Trt A Trt B Trt C Trt D Trt Q
(N =41) (N = 50) (N = 44) (N =42) (N=11)
Week 4 18 17 17 17 6
Week 8 20 21 23 24 6
Week 12 18 22 21 29 6
Week 24 16 24 18 28 7
Week 36 15 26 15 25 6
Week 48 17(41%) | 21(42%) | 1330%) | 22(52%) 6 (55%)

Source: NDA 20-778, SE5-022, PACTG 377 Week 48 Core Analyses, Volume 21, pg 41.
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Trt A - d4T+NVP+RTV

Trt B - d4T+3TC+NFV (TID)

Trt C - dAT+NVP+NFV (TID)

Trt D - d4T+3TC+NVP+NFV (TID)
Trt Q — d4T+3TC+NFV (BID)

The investigators provided pairwise comparisons of the 4 different treatment arms
at each visit. They also compared the Trt B with the BID regimen from substudy
725 (Trt Q in the table). At Week 48, the only significant difference identified
between treatment groups was that between Trt C (d4T + NVP + NFV) and Trt D
(d4T +3TC + NVP + NFV) (p = 0.048). Although the numbers in the BID
substudy were small, there was no difference in efficacy between the similar BID
and TID NFV regimens.

One of the secondary analyses performed by the original investigators included an
analysis of the effect of baseline HIV RNA level on efficacy of the drug
regimens. In general, the proportion of patients achieving HIV RNA levels <400
copies/mL was significantly greater among children with a lower baseline HIV
RNA. For all treatment arms in PACTG 377, the proportion of patients reaching
undetectable HIV RNA at 48 weeks of study therapy was 60% for those with
baseline RNA < 3.9 log, 34% for those with baseline RNA 3.9 to <4.4 log, 42%
for those with 4.4 to < 4.9 log, and 30% for those with > 4.9 log (p = 0.01).

The applicant has also included in an Abbreviated Supplementary Clinical Study
Report of PACTG 377 their analyses of similar efficacy parameters stratified by
age (< 2 years or > 2 years). The applicant did not include analysis of Trt A (d4T
+ NVP + RTV) since this arm did not contain NFV. In subjects < 2 years of age,
the rates of undetectable RNA at week 24 ranged from 50% (2/4 subjects) for d4T
+ NVP + NFV to 83% (5/6) for d4T + 3TC + NFV. At week 48, the rates of
undetectable RNA ranged from 50% (3/6 and 2/4 subjects, respectively) for the
d4T + 3TC + NFV and d4T + NVP + NFV regimens to 67% (2/3 subjects) for the
4-drug combination regimen. In subjects > 2 years of age, the rates of
undetectable RNA at week 24 ranged from 40% (16/40 subjects) for d4T + NVP
+ NFV to 67% (26/39 subjects) for the 4-drug combination. At week 48, rates of
undetectable RNA ranged from 33% (13/40 subjects) for d4T + NVP + NFV to
56% (22/39 subjects) for the 4-drug combination. For all treatment regimens
incorporating NFV, the percentage of subjects < 2 years of age who had
undetectable RNA at weeks 24 and 48 was equal to or greater than the respective
percentages for subjects > 2 years of age, although the numbers of patients < 2
years was small.

In our statistical analysis, Dr. Zhou evaluated mean HIV RNA levels by study
visit and the mean change from baseline in HIV RNA over time. The mean HIV
RNA dropped from 4.5 to 3.0-3.2 log;p at Week 4 and was maintained through
Week 48 with slightly changes. Her review confirmed the investigators’ main
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conclusion that there was little difference between the treatment arms but the 4[]
drug Trt D performed somewhat better in some analyses. At Week 12, the mean
HIV RNA levels in Trt D were statistically significantly less than those in Trt A
and Trt C. At Week 24, the mean HIV RNA levels in Trt D were statistically
significantly less than those in Trts A, B, and C. Patients in Trt Q had the greatest
reduction in plasma HIV-1 RNA and subjects in Trt C had the least reduction.
However, the mean changes from baseline in HIV-1 RNA were not significantly
different among treatment groups. A more detailed description of Dr. Zhou’s
analysis is included in Appendix A.

An analysis of CD4 cell count changes over time was also provided by the
investigators although CD4 data were not included in the electronic datasets. In
general, CD4 absolute cell counts and CD4 percentage increased over time in all
treatment groups in PACTG 377/725. According to the investigator’s report,
there were no significant differences among the different treatment groups
through 48 weeks. A lower baseline CD4 cell count was associated with a lower
likelihood of achieving < 400 copies/mL at Week 48 in a multivariate logistic
regression model.

The applicant interprets these data from PACTG 377/725 to support the use of
NFV as part of combination antiretroviral therapy for HIV-infected children.
They suggest that the rates of response through 48 weeks were similar in patients
< 2 years of age and those > 2 years of age although relatively few patients < 2
years were included in PACTG 377. The applicant also believes that the results
of substudy 725 supports their proposal for dosing NFV at 55 mg/kg BID in
children between 2 and 13 years of age.

PENTA-7: An international, multicenter, phase I/II, nonrandomized, open-
label study to evaluate the toxicity, tolerability, pharmacokinetics, and
activity of triple antiretroviral combination therapy in vertically infected
infants less than 12 weeks of age.

Summary of Study Design

This was an open-label, noncomparative, international, multicenter trial of
nelfinavir used in combination with d4T and ddI in subjects younger than 12
weeks of age who were vertically infected with HIV-1 but did not have AIDS.

25 subjects were planned for enrollment, and the subjects were followed up for at
least 72 weeks.

Each subject received the following study regimen:
e DAT suspension: 2 mg/kg per day in 2 divided doses
e ddlI suspension: 200 mg/m2 per day in 2 divided doses
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e NFV: Initially administered orally as a powder at a dosage of 90 mg/kg per
day in 3 divided doses (30mg/kg TID). In September 1999, the protocol was
amended to allow the administration of tablets instead of powder because of
infants' refusal due to the taste and large volume. The tablets were crushed
and dissolved into liquid or mixed into food. Amendment 3 to the protocol
increased the dose given to the subjects to 120 mg/kg per day. After analysis
of pharmacokinetic data suggested higher doses were necessary to achieve
adequate drug exposure, Amendment 4 switched the NFV dosing to a BID
regimen and increased the dosage for new subjects from 120 mg/kg per day
(40 mg/kg TID) to 150 mg/kg per day (75 mg/kg BID). Previously enrolled
subjects were to be kept at the same dose but with a BID dosing regimen (60
mg/kg BID).

Patients were seen at the research site at screening, baseline, Week 2, Week 4, and
every 4 weeks through Week 48 , then every 6 weeks through Week 72. Patients
were evaluated for efficacy of the study regimen by measurements of HIV RNA
level and CD4 cell counts conducted at screening/baseline, Week 4, Week 12, and
every 12 weeks thereafter. Safety was evaluated by recording AEs at each visit,
documenting serious AEs and relationship to study drug. Laboratory monitoring
for toxicity was performed at every visit and included routine hematology studies
and serum chemistry tests (AST, ALT, alkaline phosphatase, bilirubin,
triglycerides, creatinine, albumin, potassium, sodium, phosphorus, calcium,
lipase, amylase). Full pharmacokinetic evaluation of NFV, d4T, and ddI were
performed at Week 2. Drug concentrations were measured at a specified time at
each study visit.

Patient Population

To be eligible for participation in the study, patients had to meet the following

inclusion criteria:

e HIV-1 infection as documented by HIV detection on 2 separate occasions
(HIV DNA PCR, culture, HIV RNA PCR, or p24 antigen)

e Aged less than or equal to 12 weeks; in case of delayed diagnosis, inclusion
up to 16 weeks was considered.

e No hematological, hepatical or renal contraindication to d4T, ddI or NFV

e No exposure to any of d4T + ddI or NFV in utero,

e No AIDS defining events.

e Written informed consent signed by parents or the legal guardian after a
detailed presentation of the study and before any eligibility procedure can be
discussed with the trial center.

Patients were not eligible to enroll in the study if they met any of the following
exclusion criteria:

e In utero exposure to ddI plus d4T combination or NFV

e Severe hepatic or renal insufficiency.
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e Any abnormality of the child leading to problems of intake and absorption of
the drug, such as vomiting, persistent diarrhea or serious malabsorption.

e Abnormality of hematological, hepatic, pancreatic or renal laboratory values,
defined by the following thresholds:
e Total bilirubin > 3 ULN
e ASTor ALT >S5 ULN
e Creatinine > 3 ULN
e Leukocytes < 1500/mm’ and/or neutrophils < 750 mm’.

e Need for therapy with agents contraindicated with use of NFV such as
rifabutin or cisapride.

e Likely not to comply with treatment.

e Any AIDS defining event.

Study Results

A synopsis of the original investigators’ clinical study report was provided in this
submission, rather than the full study report. The applicant also provided a
summary of the data. A total of 20 infants were enrolled in PENTA-7. Patients
were enrolled from centers in France, Germany, Italy, Spain and the United
Kingdom. The study period dated from the first subject's enrollment on August 25
1999 and follow-up was still ongoing at the time of submission of the study
report. Ten (50%) of enrolled subject were boys, and 10 (50%) were girls. Nine
(45%) of the subjects were black African, 9 (45%) were white, 1 (5%) was black
Caribbean, and 1 (5%) was classified as other race. The mean age was 2.6
months, with a range of 0.9 to 4.7 months. Table 16 displays the baseline
demographic and disease characteristics of the patients enrolled in the study.

Table 16: Demographic and Baseline Disease Characteristics of Patients Enrolled —
PENTA-7

Characteristic Number (%)

Age in months:

<1 2 (10%)

<3 12 (60%)

>3 6 (30%)
Mean age in months (range) 2.6 (0.9-4.5)
Sex: no. (%) of subjects

Female 10 (50%)

Male 10 (50%)

Race: no. (%) of subjects
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White 9 (45%)

Black 10 (50%)

Other 1 (5%)
Mode of delivery

Elective cesarean 7 (35%)

Emergency cesarean 4 (20%)

Vaginal delivery 9 (45%)
Mean gestational age (range) 36 (24-40)
Mean birth weight in kilograms 2.66
(range) (0.65-3.62)
Mean weight at entry - kg (range) 2.65

(0.65-3.62)

CDC stage at entry

N (not symptomatic) 12 (60%)

A (mildly symptomatic) 5(25%)

B (moderately symptomatic) 3 (15%)
Median log HIV RNA 5.51

(IQ range) (5.40-5.97)
Median CD4 percentage 33

(IQ range) (25-46)

*Source: NDA 20-779, AG1343-PENTA 7A Synopsis Report, Vol 020, Page 235.

Efficacy Analysis

The primary efficacy analyses performed by the investigators were the changes in
HIV RNA levels and CD4 cell counts from baseline through 24 weeks of
treatment. HIV RNA levels decreased rapidly over the first 12 weeks of
treatment. The median plasma levels did not continue to decrease after week 12
but they remained below baseline levels through Week 48. Median plasma HIV
RNA reduction from baseline was -2.1 log and -1.9 log at Weeks 24 and 48,
respectively. The percentage of subjects with plasma HIV RNA levels < 400
copies/mL and < 50 copies/mL by week on study treatment are presented in Table
17. These calculations include the 5 infants who had extra antiretroviral drugs
added to their study regimen.

Table 17: Percentage of Subjects with Plasma HIV RNA Below 400 Copies/mL or Below
50 Copies /mL by Study Week — PENTA-7
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Study Week Number of Subjects | Number (%) with Number (%) with
Tested HIV RNA <400 HIV RNA <50
copies/mL copies/mL

4 18 2 (11%) 0(0)

12 19 6 (32%) 2 (11%)
24 20 8 (40%) 4 (20%)
36 17 7 (41%) 4 (24%)
48 19 7 (37%) 4 (21%)

*Source: NDA 20-779, AG1343-PENTA 7A Synopsis Report, Vol 020, Page 240.

The investigators also calculated the change in CD4 cell counts and percentage
from baseline to different study timepoints. Table 18 summarizes these changes
through 48 weeks of study dosing, including those patients who had extra
antiretroviral drugs added to their regimens.

Table 18: Changes in CD4 Results from Baseline

Week Absolute CD4 Count (cells/uL) CD4%
N Median (Range) N Median (Range)
4 19 845 (-2897-2250) 18 2.5(-23-34)
12 19 567 (-4925-2405) 19 8.0(-41-31)
24 19 626 (-4815-3065) 19 4.0(-35-33)
36 17 417 (-4845-2244) 18 4.0(-17-42)
48 20 170 (-4929-4689) 20 1.0(-41-35)

*Source: NDA 20-779, AG1343-PENTA 7A Synopsis Report, Vol 020, Page 240.

The original investigators came to several conclusions after completing their
analysis of these study data. They noted that compliance with the powder
formulation in infants was poor and that the crushed tablets were a viable
alternative. The investigators conclude that the regimen d4T + ddI + NFV
resulted in rapid decreases in HIV RNA but that long-term suppression required
efforts to improve compliance and “administration of the appropriate dose of
NEV > ®®
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Efficacy Conclusions

Collectively, the four pediatric treatment studies provide evidence of NFV’s
activity as part of a combination antiretroviral regimen for pediatric patients. All
of the studies document that pediatric patients receiving NFV achieved significant
mean decreases in HIV RNA levels over time and most also achieved increases in
CD4 cell counts or percentages. These surrogate endpoints have been shown to
predict improved clinical outcome in other antiretroviral drug studies. o

Two of the 4 treatment studies were open-label, single-arm studies in which the
NFV-containing treatment regimen was not compared to other therapy. This type
of study has been used frequently in pediatric age groups linked with PK data.
From a regulatory perspective, a pediatric dosing regimen may be approved if it 1s
supported by efficacy in adequate and well-controlled studies of the drug in adults
and by data identifying a dose that achieves a similar PK profile. The original
approval of NFV based on preliminary clinical and PK data from Study 524 fits
this category. The longer term follow-up from Study 524 provided evidence of
HIV RNA decreases in patients receiving a regimen containing NFV through 48
weeks. The proportion of patients who achieved the target viral load < 400
copies/mL was relatively low (about 20%) but patients in this study were not
uniformly placed on what would now be considered an optimal NRTI background
regimen. The PK profile described for children 2 to 13 years of age in this study
was similar to the targeted adult PK.

The PENTA-7 study was another open-label, noncomparative study conducted in
younger infants. Although patients had rapid and significant decreases in HIV
RNA levels in the first 12 weeks of this study, the improvements were not
continued through later visits. In spite of using the highest doses of NFV studied
(150 mg/kg divided in BID dosing), only 37% of infants in this study achieved
HIV RNA < 400 copies/mL at 48 weeks. This study included a patient population
in whom the requirement for taking NFV with a meal may be the most difficult to
accomplish and the drug-food effects may have had a significant impact ~ °%
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PACTG 377 provided randomized though unblinded comparative data from 4
multi-drug treatment regimens, 3 containing NFV given TID. None of the
regimens provide a direct comparison of NFV to another PI or NNRTI used in a
similar background of NRTIs, however, the NFV-containing arms of the study
achieved undetectable HIV RNA levels in 30% to 52% of patients. In the small
substudy PACTG 725 evaluating a BID NFV regimen, 55% of patients achieved
HIV RNA < 400 copies/mL at 48 weeks. In the substudy, the mean NFV
exposure exceeded the target adult exposure although there was still significant
variability. No PK data were available from the patients enrolled in the primary
study who received the approved dose of NFV TID.

Only one of the studies, Study 556, provided efficacy results from a randomized,
blinded study that allowed analysis of the contribution of NFV to the success or
failure of a multi-drug regimen. This study compared NFV (TID) + ZDV + ddI to
placebo + ZDV + ddI in patients with minimal prior treatment over a 48 week
study period. In this study, the NFV-containing regimen clearly performed better
than the placebo regimen with a greater proportion of patients achieving and
maintaining HIV RNA < 400 copies/mL (21% compared to 3%) and the NFV
patients achieving a longer time to loss of virologic response (median, 122 days
compared to 0 and mean, 181 compared to 43). While the benefit of NFV was
demonstrated with this study design, the magnitude of the virologic response rate
at 48 weeks 1n a treatment-naive population (21%) was disappointing. The study
also demonstrated a difference in efficacy of the studied dose in patients < 2 years
of age compared to those > 2 years (10% compared to 26%). There are several
potential explanations for the apparent poor results. First, because of the blinded,
controlled study design, this study could be analyzed using the strictest definition
of virologic response, similar to that used for large adult treatment studies. Using
the original, less stringent, primary analysis defined in the study protocol, NFV
appeared to perform better (about 40% response). This study also produced PK
data that were the most variable of any of the studies submitted. It is possible that
this variability in the PK in this population accounted for the low proportion of
patients who achieved durable virologic response. Finally, the patients enrolled in
this study had median HIV RNA levels at baseline that were higher than those
generally seen in other studies.

Two of the study reports contained secondary analyses that may have implications
for the response rates observed in the pediatric studies. Both Study 524 and
PACTG 377 contained analyses of factors that contributed to the success or
failure of the regimens being studied. In both analyses, patients with higher HIV
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RNA levels at baseline were less likely to achieve virologic response as were
patients with lower CD4 cell counts. As noted previously, patients enrolled in
PENTA-7 and in Study 556 had mean baseline HIV RNA levels of about 5 log
which were higher than those seen in many other studies of antiretroviral drugs.

Although the studies generally supported the activity of NFV as a component of
antiretroviral treatment in pediatric patients, the response rates varied significantly
across the studies. In general, response rates were lower than those observed in
treatment-naive adults receiving NFV. Response rates for patients less than 2
years of age appeared to be worse than those in patients 2 years of age and older.
Associations between the doses studied and a reasonable level of effectiveness
could not be concluded for all age groups for either TID or BID dosing. . ©¢

It 1s doubtful that variability would be less in a
pediatric clinical use setting. Although the results of Study 556 were less robust
than expected, data from Study 524 and PACTG 377 provide additional efficacy
data at similar doses in patients 2 years of age or older.

VII. Integrated Review of Safety

A.

Brief Statement of Conclusions

In general, the safety profile of NFV is similar in pediatric and adult patients with
gastrointestinal adverse events observed most commonly. Diarrhea was reported
in 9-15% of patients in the 2 studies of younger infants (PACTG 353 and
PENTA-7) and at higher frequencies, 39-48%, in the studies enrolling a wider and
older age range (Studies 524 and 556). It was also the adverse event most
commonly identified as drug-related in the pediatric studies. Neutropenia
appeared to be the most frequently identified laboratory abnormality in the
pediatric studies. In PACTG 353 and PENTA-7, some degree of neutropenia was
reported in 40-70% of infants enrolled and Grade 3 or 4 neutropenia was reported
in 14-16% of older patients enrolled in Studies 524 and PACTG 377. Many of
the antiretroviral drugs have overlapping toxicity profiles and since NFV was
given in combination with a variety of other drugs in these studies, the
contribution of NFV to toxicity is difficult to determine.

Description of Patient Exposure
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The submission contains patient data from 5 studies conducted over a range of
doses, schedules, patient populations, and time periods. Exposure to NFV was
significantly different in each study and was presented in different ways in the
individual study reports.

In the multiple dose phase of Study 524, all 65 patients received NFV at a dose of
20 to 30 mg/kg administered TID for up to 22 months after the initial 6 week
observation period. All patients in Group I received the tablet formulation but 8
patients in Group II and 3 in Group III received tablets and powder for different
periods of time during the study. As of the sponsor’s data cut-off July 22, 1998, 6
of 16 (38%) Group I patients, 9 of 23 (39%) Group II patients, and 8 of 23 (35%)
Group III patients had received NFV through the M11 study visit (about 1 year).
Mean NFV exposure was 10 months.

In Study 556, patients received NFV at a targeted dose of 25 to 35 mg/kg
administered TID for up to 48 weeks with the option to continue study through 96
weeks. The 66 patients randomized to NFV actually received doses from 22 to
35 mg/kg TID. The mean number of days on randomized therapy was 208 days
in the placebo group and 350 days in the NFV group. As noted above, patients
failing the placebo regimen (ZDV + ddI) could receive a salvage regimen of NFV
+ d4T + 3TC and those failing the NFV regimen could receive a salvage regimen
of RTV +d4T + 3TC. During the course of the study, 94 patients failed their
study regimen and were switched to salvage therapy, 67 placebo patients and 19
NFYV patients. As noted above, a significant number of patients who were eligible
to switch to salvage therapy did not.

In PACTG 377, patients randomized to one of the 3 NFV-containing arms
received 30 mg/kg TID for up to 48 weeks. Patients enrolled in the substudy
PACTG 724 received NFV at 55 mg/kg BID over the same study period.
Through Week 48, the proportion of patients receiving assigned study treatment
was 61% for Trt A (no NFV), 48% for Trt B, 45% for Trt C, 73% for Trt D, and
45% for the BID substudy. The median length of follow-up on study treatment
ranged from 11.1 months to 12.0 months among the treatment groups.

In the PENTA-7 study, the first 8 patients enrolled in the study received 40 mg/kg
TID. The remaining 12 patients received 75 mg/kg BID. Those patients who
initially receiving TID dosing were converted to a BID dosing schedule by Week
16 but received 60 mg/kg BID to maintain the same total daily dose.

In PACTG 353, infants were enrolled in 2 cohorts with those in Cohort I (N=8)
receiving 10 mg/kg TID and those in Cohort II (N=23) receiving 40 mg/kg BID
for 6 weeks after birth. One infant in Cohort I and 4 infants in Cohort II were
never dosed with NFV. According to the study’s executive summary report, 22
infants completed the 6 week course of treatment.
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Methods and Specific Findings of Safety Review

All patients who received at least one dose of study drug were included in the
safety evaluations for each study. In PACTG 353, all infants were evaluated for
safety since all had been exposed to NFV in utero. Adverse events (AEs)
including SAEs and HIV-related events, laboratory monitoring, and treatment
interruptions and discontinuations were reported and analyzed slightly differently
for the 5 studies. Table 19 shows the number of patients available for the safety
analysis from all studies and their corresponding targeted NFV dose regimens.

Table 19: Patients Evaluable for Safety in Submitted Studies

Study NFV Dose Ages Enrolled Number of Number of

Regimen Patients Patients

Enrolled Receiving NFV
AG1343-524 20 mg/kg TID <3 months to 13 65* 65
years
AG1343-556 25-35 mg/kg TID |3 months to 12 years 141 66
PACTG 377 30 mg/kg TID 4 months to 17 years 181 140
Substudy 725 | 55 mg/kg BID 12 11

PACTG 353 10 mg/kg TID At birth 8 gH*

40 mg/kg BID 23 22%*
PENTA-7 40 mg/kg TID or | <3 months 8 8

60 mg/kg BID
75 mg/kg BID 12 12

*One patient enrolled just before the data cut-off was not included in the final study report but was
included in the electronic datasets and included in the review of safety.

**All patients were considered to have been exposed to NFV in utero and were evaluated for safety;
7Cohort I and 19 Cohort II infants received NFV after birth.

For Studies 524 and 556 for which complete electronic datasets were available,
the reviewer’s safety assessment may include more AEs or laboratory
abnormalities than were reported in the applicant’s final study reports since the
datasets contain all reported events and the study reports used a data cut-off that
excluded some of the later events. For the PACTG Studies 353 and 377 more
limited datasets were available. In PACTG 353 only “targeted” AEs were
reported, those that were Grade 3 or 4 or specific diagnoses. In PACTG 377, AEs
were reported by category (eg. neurologic or gastrointestinal) rather than as
specific events (eg. seizure or diarrhea). These differences in reporting and
analysis did not alter the main conclusions related to NFV’s safety profile in
pediatric patients.
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Adverse Events

In all studies submitted, AEs were reported in most of the patients enrolled in the
studies regardless of age range or NFV dosing regimen. The AE profile for each
study will be briefly described in this section. In the two applicant-sponsored
protocols (Studies 524 and 556), laboratory abnormalities were recorded as AEs if
the investigator believed that the event was clinically significant and reported it as
an AE. Laboratory abnormalities were not uniformly reported as AEs and will be
discussed in more detail in the Laboratory Abnormalities section below.

Study 524
The final study report for Study 524 notes that 14 of 22 patients in Phase A (the

single-dose phase) and 59 of 64 patients in Phase B (the multiple-dose phase)
reported at least one AE. The applicant reports AEs from the single-dose phase,
the multiple-dose phase (up to the data cut-off), and the multiple-dose extension
phase separately. The electronic dataset combines all phases of the study.
Throughout the course of the study, 63 patients experienced 2017 AEs that were
recorded as new or changed. Table 20 summarizes the most common AEs
reported after Day 0 (baseline) of the multiple-dose phase of the study through the
end of data collection.

Table 20: Treatment-emergent adverse events reported during Study 524 (N = 65) — after
Day 0 of multiple-dose phase

Adverse Events Number (%) Number (%) Number (%)
Patients with Patients with Patients with
Any AEs Grade 2-4 AE’s | Drug-Related
AEs*
Abdominal pain 8 (12%) 1 (2%) 2 (3%)
Anemia 7 (11%) 4 (6%) 1 (2%)
Anorexia 4 (6%) 0 1 (2%)
Cough increased 30 (46%) 4 (6%) 0
Dermatitis/contact dermatitis 15 (23%) 1 (2%) 0
Diarrhea 31 (48%) 4 (6%) 16 (25%)
Ear disorder 12 (18%) 1 (2%) 0
Eczema 9 (14%) 2 (3%) 0
Fever 37 (57%) 19 (29%) 1 (2%)
Headache 9 (14%) 0 0
Hepatomegaly 8 (12%) 0 0
Injury accidental 12 (18%) 1 (2%) 0
Leukopenia 15 (23%) 12 (18%) 3 (5%)
Lung disorder 20 (31%) 4 (6%) 0
Lymphadenopathy 39 (60%) 3 (5%) 0
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Monilia (oral or skin) 17 (26%) 2 (3%) 0
Otitis media 30 (46%) 9 (14%) 0
Pneumonia 12 (18%) 9 (14%) 0
Rash/maculopapular rash 30 (46%) 5 (8%) 4 (6%)
Rhinitis 58 (89%) 9 (14%) 0
Vomiting 23 (35%) 2 (3%) 0

*Drug-related AEs were those designated by the investigators as “associated with” or “possibly
associated with” NFV.

As noted 1n the table, the most commonly reported events included rhinitis,
lymphadenopathy, fever, diarrthea, cough increased, otitis media, and rash. Most
of the AEs were not attributed to study drug and most were graded as mild in
severity. Only 80 events reported by 22 patients were considered related or
possibly related to NFV, with 60 of 80 of the drug-related AEs representing
gastrointestinal complaints. Diarrhea was by far the most common AE attributed
to study drug.

Study 556
In Study 556, the electronic datasets identify 125 (65 placebo, 60 NFV) of 141

patients with reported AEs after the baseline assessment (Day 0), for a total of
2258 reported events. The most commonly reported AEs are displayed in Table
21 below. When all AEs regardless of causality were evaluated, fever, increased
cough, monilial infections, and otitis media occurred more frequently in patients
receiving placebo (more than 10% difference between groups). This could reflect
less effective treatment of underlying HIV disease. There were no significant
differences between groups for events of moderate to severe intensity.

Table 21: Treatment-emergent adverse events reported during Study 556 (N = 141)

Adverse Events Number (%) Number (%) Number (%) Number (%) Number (%)
PLA Patients | NFV Patients PLA Patients | NFV Patients | NFV Patients
with Any AEs | with Any AEs | with Grade 2-4 | with Grade 2-4 with Drug-
(N =75) (N = 66) AEs (N=75) | AEs(N=66) | Related AEs*
Anemia 27 (36%) 19 (29%) 13 (17%) 9 (14%) 0
Cough increased 18 (24%) 8 (12%) 0 1 (2%) 0
Dermatitis/contact 3 (4%) 3 (5%) 0 1 (2%) 0
dermatitis
Diarrhea 32 (43%) 26 (39%) 9 (12%) 7 (11%) 10 (15%)
Fever 31 (41%) 19 (29%) 12 (16%) 4 (6%) 0
Hepatomegaly 16 (21%) 17 (26%) 1 (1%) 0 0
Hyperlipemia 6 (8%) 2 (3%) 0 0 2 (3%)
Leukopenia 9 (12%) 4 (6%) 6 (8%) 1 (2%) 0
Lung disorder 25 (33%) 19 (29%) 5 (7%) 3 (5%) 0
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Monilia (skin, oral, 26 (35%) 13 (20%) 2 (3%) 1 (2%) 0
vaginal)

Nausea 5 (7%) 3 (5%) 0 0 3 (5%)
Otitis media 30 (40%) 22 (33%) 10 (13%) 6 (9%) 0
Parasitic infection 18 (24%) 19 (29%) 0 0 0
Pharyngitis 24 (32%) 21 (32%) 3 (4%) 0 0
Pneumonia 19 (25%) 13 (20%) 13 (17%) 10 (15%) 0
Rash/maculopapular 16 (21%) 11 (17%) 4 (5%) 2 (3%) 1 (1%)
rash

Rhinitis 20 (27%) 15 (23%) 0 0 0
Vomiting 16 (21%) 10 (15%) 4 (5%) 2 (3%) 5 (8%)

*Drug-related AEs were those designated by the investigators as “associated with” or “possibly associated with” NFV.

Presumed drug-related AEs were reported in 21 placebo patients (28%) and 18
NFV patients (27%). The most commonly designated drug related AEs included:
diarrhea (in 11 placebo patients and 10 NFV patients), vomiting (3 placebo, 5
NFV), nausea (4 placebo, 3 NFV), and hyperlipidemia (3 placebo, 2 NFV). In
this study, conducted in South America, patients receiving placebo had equally
high rates of diarrhea as those receiving NFV but it must be remembered that
these study regimens included ddI, also known to be associated with diarrhea.

PACTG 377/725

Only AEs graded as Grade 2 or higher according to the DAIDS Toxicity Table
(for pediatric patients) were included in the study report analysis and in the
electronic datasets for this study. AEs were grouped into categories defined in the
study report. Laboratory abnormalities such as low neutrophils, low hemoglobin,
or elevated ALT or AST were reported as AEs in the categories “neutropenia,”
“anemia,” and “hepatic.” This reporting system did not assign a relationship
between the study regimen and the AE, so causality could not be attributed to
NFV or any of the other study medications. The most commonly reported AEs
overall were rash/skin events, nausea/vomiting, fever, and gastrointestinal events.
AEs are summarized in Table 22 according to treatment. Few significant
differences were seen among the treatment groups. Rash occurred more
frequently among patients receiving a NVP-containing regimen (Trt A, Trt C, and
Trt D). Among the treatment arms, Trt C appeared to have the highest rates of
almost all AEs. Although rash/skin events, hepatic events, and neutropenia were
more common among the Trt B TID patients and fever and gastrointestinal events
were more frequent among the Trt Q BID patients (see shaded areas in Table 22),
this 1s likely related to the small number of patients receiving the BID regimen.

Table 22: Moderate or worse toxicities (> Grade 2) by major category — PACTG 377/725

Adverse Event

Category

Trt Q

Trt A
(N=11)

Trt B |
(N=41)

Tt C
N=52)

Trt D
(N =144)

(N =44)
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Rash/skin 11 (27%) 9 (17%) 18 (41%) 14 (32%) 1 (9%)
Nausea/vomiting 12 (29%) 8 (15%) 14 (32%) 8 (18%) 2 (18%)
Fever 10 (24%) 5 (10%) 13 (30%) 9 (20%) 3 (27%)
Gastrointestinal 4 (10%) 10 (19%) 11 (25%) 8 (18%) 3 (27%)
Hepatic 5 (12%) 12 (23%) 6 (14%) 8 (18%) 2 (18%)
Respiratory 5 (12%) 8 (15%) 8 (18%) 10 (23%) 2 (18%)
Neutropenia 7 (17%) 12 (23%) 4 (9%) 6 (14%) 0

Pain/headache 4 (10%) 3 (6%) 6 (14%) 5(11%) 1 (9%)
Anemia 4 (10%) 5(10%) 2 (5%) 5(11%) 1 (9%)
Neurologic 1 (2%) 2 (4%) 5(11%) 3 (7%) 1 (9%)
Edema 2 (5%) 3 (6%) 4 (9%) 1 (2%) 1 (9%)
Lymphadenopathy 2 (5%) 1 (2%) 4 (9%) 0 1 (9%)
Renal 1 (2%) 1 (2%) 0 1 (2%) 0

Other 2 (5%) 7 (13%) 3 (7%) 3 (7%) 1 (9%)

Source: NDA 20-778, SES-022, PACTG 377 Week 48 Core Analyses, Volume 21, pg 60, 62.

Trt A - dAATHNVP+RTV

Trt B - d4T+3TC+NFV (TID)
Trt C - dMAT+NVP+NFV (TID)
Trt D - dAT+3TC+NVP+NFV (TID)
Trt Q — dAT+3TC+NFV (BID)

In addition, the applicant performed an analysis of adverse events according to
age (< 2 years or > 2 years). Of events reported in at least 10% of subjects in
either age stratum, rash/skin events and pain/headache were reported only in
subjects > 2 years (33% and 11%, respectively) and 4 AEs were reported at a
higher incidence in subjects < 2 years: neutropenia (36% vs. 14%), hepatic
events (36% vs. 17%), gastrointestinal events (36% vs. 19%), and fever (29% vs.
18%). There were relatively few patients < 2 years of age in each treatment group
(3 to 7) and therefore no clear differences in the pattern of AEs according to age
could be determined. Table 23 displays the Grade 2 or worse AEs from all the
TID NFV regimens in PACTG 377 stratified by age. This analysis did not
consider relationship of the AE to study drug.

Table 23: Moderate or worse toxicities (> Grade 2) by major category
in patients receiving NFV*, stratified by age - PACTG 377

Adverse Event Age < 2 years Age > 2 years
(N=14) (N=126)
Rash/skin 0 41 (33%)
Nausea 3 (21%) 27 (21%)
Gastrointestinal 5 (36%) 24 (19%)
Fever 4 (29%) 23 (18%)
Respiratory 3 (21%) 23 (18%)
Hepatic 5 (36%) 21 (17%)
Neutropenia 5 (36%) 17 (14%)
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Pain/headache 0 14 (11%)
Other 1 (7%) 12 (10%)
Anemia 1 (7%) 11 (9%)
Neurologic 1 (7%) 9 (7%)
Edema 0 8 (6%)
Lymphadenopathy 0 5 (4%)
Renal 0 2 (2%)

*This analysis excludes 41 patients enrolled in Trt A (d4T+NVP+RTV).

PENTA-7 Study

In PENTA-7, AEs of all grades and without regard to causality were presented.
Both clinical events and laboratory abnormalities were included in the AE listings
but it appears that not all laboratory abnormalities were included. This studied
included younger patients than those enrolled in Studies 524, 556 and PACTG
377/725 and it is interesting that there are no reports of illnesses that would be
commonly seen in young infants (eg. otitis media, respiratory illness).
Consequently, there are some concerns about the completeness of the AE
reporting. Table 24 displays the AEs reported during PENTA-7 that occurred in
at least 2 patients.

Table 24: Non-serious adverse events reported in at least 2 patients (all
grades and all causality) - PENTA-7

Adverse Event Number of Patients
(%)
Anemia 6 (30%)
Diarrhea, loose stool, unspecified or < 30 days 3 (15%)
Neutropenia 10 (50%)
Other biochemical abnormality* 9 (45%)
Raised AST, ALT, GGT, or bilirubin 4 (20%)
Raised alkaline phosphatase 8 (40%)
Vomiting 4 (20%)

Source: NDA 20-779, AG1343-PENTA 7A Synopsis Report, Vol 020, Page 237

*Qther biochemic
phosphorus (1 pat
increased sodium

al abnormality” includes increased calcium (7 patients), increased
ient), increased lactate (1 patient), increased triglycerides (1 patient), and
(1 patient). Some patients experienced multiple abnormalities.

Of the 62 AEs reported during the study, 13 events occurring in 8 patients were
considered drug-related. These events included: 3 episodes of vomiting, 2
episodes of diarrhea, 2 episodes of neutropenia, and one episode each of anemia,
leukopenia, anorexia, rash/erythema, abdominal pain, and urticaria. Alternate
etiologies for the AEs considered not related to study drug were not provided.
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PACTG 353

The safety analysis for PACTG 353 included “targeted” AEs as defined in the
protocol. These appear to be any events that were Grade 3 or 4 or ungraded
specific diagnoses. Events were recorded only once per patient. A total of 83
AEs observed in 27 infants were included in the study report and datasets. Events
occurring in at least 2 patients without regard to causality are displayed in Table
25.

Table 25: “Targeted” adverse events reported in at least 2 patients (all
causality) — PACTG 353 (infants)

Adverse Event Number of Patients
with Event (%%*)

Bronchiolitis 3 (14%)
Candida — oral (thrush) 7 (32%)
Cradle cap 2 (9%)
Diaper rash (including candida) 3 (14%)
Diarrhea 2 (9%)
Hemoglobin (low) 11 (50%)
Neutropenia 6 (27%)
Peripheral pulmonic stenosis 2 (9%)
Potassium (high) 5 (23%)
Seborrhea/seborrheic dermatitis 3 (14%)
Upper respiratory infection 3 (14%)

*Calculations based on 22 patients with any follow-up data.

Events were classified by the investigators as treatment-related, possibly
treatment-related or not treatment-related. During the study, 17 infants reported
25 clinical or laboratory events that were considered at least possibly related to
study drug. These events included: decreased hemoglobin (11 patients),
neutropenia (5 patients), and increased bilirubin, increased creatine
phosphokinase, low birth weight/small for gestational age, clinical sepsis,
suspected pneumonia, pulmonary hypertension, diarrhea, and peripheral pulmonic
stenosis (each reported in 1 patient). More details regarding the laboratory
abnormalities are presented in the Laboratory Abnormalities section below.

Serious Adverse Events
Serious adverse events (SAEs) are a specific grouping of events that result in
hospitalization, permanent disability or incapacity, cancer, congenital anomalies,

or other medically important events. These events were reported for some but not
all of the 5 studies included in this submission.
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In Study 524, 17 patients documented in the dataset experienced 37 SAEs. All of
the events were considered serious because they resulted in hospitalization. Four
patients had hospitalizations documented that were not coded as SAEs in the
database. NFV was not discontinued in any of these cases but other treatment
was frequently administered (27 events). None of the SAEs were considered
related to NFV use but were attributed to either underlying HIV disease (9
events), another condition (26 events), or another medication (2 events). SAEs
reported in 2 or more patients included: gastrointestinal complaints (4 events, 3
patients), pneumonia (3 events, 3 patients), fever (3 events, 2 patients), and otitis
media (2 events, 2 patients). There did not appear to be a pattern to the reported
SAEs that suggested any contribution from study drug.

For Study 556, there was a discrepancy noted in the datasets related to the
reporting of SAEs. The electronic dataset identifies 50 patients as requiring or
prolonging hospitalization related to AEs, 22 NFV patients and 28 placebo
patients. Only 46 of these patients are identified as having SAEs by the applicant.
The most commonly reported SAE was pneumonia with 9 NFV patients and 13
placebo patients hospitalized for this reason, some more than once. Among the
other SAEs observed most frequently were varicella zoster virus infection (3 NFV
and 4 placebo patients), diarrhea (2 NFV, 4 placebo), thrombocytopenia (2 NFV,
2 placebo), otitis media (1 NFV, 3 placebo), gastrointestinal disorder (2 NFV, 1
placebo), and fever, vomiting, sepsis, and urinary tract infection (each in 2
placebo patients). None of these SAEs were considered related to study drug.
Most were attributed to HIV disease or some other condition.

Three patients in PENTA-7 experienced SAEs. One of these patients, a pre-term
infant with significant respiratory disease, experienced 2 SAEs — Grade 4
bronciolitis and Grade 4 dyspnea and shortness of breath — and subsequently died.
Two other infants were hospitalized during the study, one for planned placement
of a central venous catheter and one for suspected hip arthritis. None of the SAEs
were considered related to study drug.

In PACTG 377/725, SAEs were not identified in the electronic datasets or the
summary study report. Since specific events were not reported but were grouped

into body system categories, it was not possible to distinguish events that might
have been SAEs.

The investigators’ study report for PACTG 353 did not identify SAEs. The
applicant’s summary notes that 6 events could be categorized as SAEs: 1
musculoskeletal congenital anomaly, 1 neoplasm (fetal cysts), 1 fetal disorder
(intrauterine growth retardation), 1 pulmonary hypertension with sepsis and
pneumonia, 1 abortion, and 1 still birth. The 2 events reported as “peripheral
pulmonic stenosis” should also be considered SAEs since they may represent
cardiac congenital anomalies.
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Deaths

There were no deaths reported in Study 524 or in PACTG 377/725.

Four patients in Study 556 died, 2 in each of the randomized treatment arms.
These deaths are described in brief below.

Patient #03-2607 — This mixed race, female patient enrolled in the study at 18
months of age and was randomized to the NFV arm. She was admitted to the
hospital on Day 8 of study with respiratory distress and left lower lobe
infiltrate on chest x-ray. Study medications were discontinued on that day.
She required mechanical ventilation, pressor support, and antibiotics. She
died due to multi-organ failure and Pneumocystis carinii pneumonia (PCP) on
study Day 21. The events leading to death were considered not related to
NFV, PCP was considered associated with HIV.

Patient #04-1209 — This mixed race, male patient enrolled in the study at 6
months of age and was randomized to the NFV arm. The patient switched to
treatment with NVP, d4T, and 3TC on study Day 139 and continued on study.
He was hospitalized on study Day 201 for meningococcemia, presenting with
purpura, tachypnea, shock, anemia and thrombocytopenia. He received
antibiotics, aggressive fluid therapy, and fresh frozen plasma and required
mechanical ventilation but his condition continued to deteriorate. He
experienced a cardiac arrest and died later the day of admission, study Day
201. The events leading to death were considered not related to NFV but
associated with HIV.

Patient #04-1210 — This mixed race, male infant enrolled in the study at 5
months of age and was randomized to the placebo arm. He had a history of
gastroesophageal reflux, septicemia or endocarditis, neurodevelopmental
delay, hepatomegaly, and pneumonia. The patient had 4 hospitalizations for
gastroesophageal reflux and pneumonia (one complicated by malnutrition and
hepatitis). He was switched to salvage treatment with NFV, d4T, and 3TC on
Day 149 and continued on study. One week following his last hospitalization
for pneumonia, he was admitted to the hospital in cardiac arrest. He did not
respond to resuscitation efforts and died on study Day 328. The cause of
death was described as bacteremic bronchopneumonia, possibly due to
Pseudomonas, resulting in cardiac arrest. The events leading to death were
considered not related to NFV but associated with HIV.

Patient #05-1814 — This white, male patient enrolled in the study at 8§ years
and 6 months of age and was randomized to the placebo arm. On study Day
21 he was admitted to the hospital for a bone marrow aspirate to confirm
hemophagocytic syndrome. The pathology report identified Hodgkin’s
lymphoma and the patient was withdrawn from the study. He died on study
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Day 22. The events leading to death were considered not related to NFV and
associated with HIV.

One infant enrolled in the PENTA-7 study died. Patient F-03001 died at 17
months of age after 60 weeks of study treatment. This patient was born at 30
weeks gestation and began study treatment at 15 weeks of age. The cause of
death was identified as acute respiratory distress due to bronchiolitis obliterans
(“obliterant bronchiolitis”) related to prematurity. The death was not considered
related to study drug or to HIV and the patients last measurement of HIV RNA
level was 50 copies/mL.

In PACTG 353 one infant died of sepsis at 4 days of age with reported bilateral
pneumonia and pulmonary hypertension. This infant was never dosed with study
drug but had received NFV in utero. The study summary also reports as in utero
deaths one case of therapeutic abortion and one case of obstetrical complications
resulting in fetal demise. The 2 cases of in utero death were included in the
applicant’s Integrated Summary of Safety but the neonatal death was not.

Interruptions or Discontinuations of Study Drug

Although many patients were reported to have AEs, very few patients were
reported to discontinue their study drug because of AEs. Treatment interruptions
were not included in the datasets or study reports for all studies. Because of
differences in reporting for the 5 studies, it was not possible to determine the total
number of patients who interrupted or discontinued study drug because of AEs.
Information available from each study will be discussed briefly.

According to the study report for Study 524, only one patient was discontinued
from study drug because of an AE (diarrhea attributed to study drug). The
applicant also notes that 3 additional subjects discontinued from the extended
follow-up study because of AEs that were considered possibly related to study
drug (diarrhea, taste aversion, and inadequate blood level).

In Study 556, a total of 4 patients, 2 in the placebo group and 2 in the NFV group,
experienced AEs that resulted in treatment and study discontinuation. All 4 of
these patients died within 2 weeks of discontinuation and are described in the
section describing Deaths above. One additional patient required temporary
interruption of study drugs because of a Grade 4 rash, initially considered
possibly related to study drug. After resolution of the rash, study drugs were
resumed without further problems.

The applicant’s Integrated Summary of Safety notes that 19 patients enrolled in
PACTG 377 and 725 discontinued the study because of AEs or clinical symptoms
but does not provide relationship to study drug. In the submission, line listings
generated by the study investigators identified 11 patients who “went off
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treatment permanently” as of the data cut-off because of “toxicity defined by
protocol.” Two patients receiving Trt A, 6 receiving Trt C, and 3 receiving Trt D
met this criterion. The AEs were not described. The line listings identified
another 32 patients discontinuing treatment because of a “clinical endpoint,” also
not described.

The study report for PENTA-7 did not specify patients who interrupted or
discontinued study drug because of AEs or other toxicity. The total daily dose of
NFV was temporarily reduced for 6 patients during the course of the study,
including 4 for whom the total daily dose was reduced because of body size
change and dose recalculation, one for whom there was a problem with drug
supplies, and one for whom the total daily dose was reduced when the formulation
was changed.

Five infants enrolled in PACTG never started study drug. There is no indication
that these infants discontinued study drug because of drug-related toxicity. The
study summary noted that 2 infants in Cohort I had their treatment interrupted
because of laboratory abnormalities. Four infants in Cohort II prematurely
discontinued study treatment by request of the parents or investigators and 15
infants had “dose modifications” due to weight change, noncompliance, clinical
toxicity, or vomiting. No further details were available.

Laboratory Abnormalities

As with other sections of the safety analysis, the evaluation and reporting of
laboratory abnormalities was performed differently in the 5 pediatric studies
submitted. Each study will be briefly discussed and important laboratory findings
highlighted.

Study 524
All laboratory data collected in Study 524 were available for review. Table 26

summarizes the most common laboratory abnormalities observed after Day 0
(baseline) in the multiple dose phase of Study 524. In this study, cholesterol and
triglyceride levels were not routinely monitored. The number of abnormal
laboratory events and number of patients with abnormal laboratory values was
greater when calculated from the electronic dataset than was reported in the final
study report for the reasons previously mentioned. In this study, a large
proportion of patients had milder laboratory abnormalities but only hypoglycemia
(12%) and low absolute neutrophil count (ANC) (14%) were observed in a
significant proportion of patients at Grade 3 or 4 level.

Table 26: Laboratory abnormalities observed after Day 0/Baseline of multiple dosing in
Study 524 (N = 65)

| Laboratory Test | Number (%) Patients with | Number (%) Patients with |
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(Reference range) Any Grade Abnormality Grade 3 or 4 Abnormality
ALT/SGPT (3-46 U/L) 21 (32%) 0
AST/SGOT (15-60 U/L) 25 (38%) 2 (3%)
Bilirubin (0-1.5 mg/dL) 7 (11%) 0
BUN (5-20 mg/dL) 7 (11%) 0*
Calcium (8.2-10.2 mg/dL)

Hypocalcemia 6 (9%) 0

Hypercalcemia 24 (37%) 0
Creatinine (0.5-1.1 mg/dL) 2 (3%) 2 (3%)
Glucose (60-100 mg/dL)

Hypoglycemia 37 (57%) 8 (12%)

Hyperglycemia 34 (52%) 1 (2%)
Potassium (3.5-5.3 mEq/L)

Hypokalemia 3 (5%) 0

Hyperkalemia 18 (28%) 3 (5%)
Sodium (136-145 mEq/L)

Hyponatremia 52 (80%) 4 (6%)

Hypernatremia 2 (3%) 0
Hemoglobin (9-15 g/dL) 15 (23%) 3 (5%)
Absolute neutrophil count 41 (63%) 9 (14%)
(1500-8000/mm”)**
Platelet count (140-440 x 18 (28%) 4 (6%)
10°/mm’)

*No grading scale is included in protocol Toxicity Table for BUN but no markedly abnormal values were
observed.

**The laboratory reference range lists 1500-8000 cells/mm’ as the normal range for ANC however, Grade
1 toxicity was defined at 750-1200 cells/mm’.

Study 556
All laboratory data collected in Study 556 were available for review, however the

data were difficult to compile and analyze. Data from the 2 participating
countries (Brazil and Argentina) were reported separately, sometimes in different
units or different electronic format. Table 27 summarizes the most common
Grade 3 or 4 laboratory abnormalities observed after Day 0 (baseline) in Study
556. Although not shown in the table, a large proportion of patients were noted to
have milder laboratory abnormalities. Grade 3 and 4 abnormalities were
identified in a relatively small number of patients in both treatment arms and there
were no clear differences in severe laboratory toxicity between the 2 arms.

Table 27: Grade 3 or 4 laboratory abnormalities observed after Day 0/Baseline of multiple
dosing in Study 556 (N = 141)

Laboratory Test Placebo Patients with | NFV Patients with Grade
(Grade 3 cut-off value) Grade 3 or 4 3 or 4 Abnormality
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Abnormality (N=75) (N=66)

ALT/SGPT (> 460 U/L) 3 (4%) 0
AST/SGOT (>370 U/L) 3 (4%) 0
GGT (>350 U/L) 5 (7%) 0
Bilirubin (> 3.0 mg/dL) 1 (1%) 0
BUN (> 60 mg/dL)* 0 0
Calcium

Hypocalcemia (< 7.0 mg/dL) 0 0

Hypercalcemia (> 12.0 mg/dL) 0 2 (3%)
Creatinine (> 1.2 mg/dL) 0 1 (2%)
Glucose

Hypoglycemia (< 40 mg/dL) 1 (1%) 3 (5%)

Hyperglycemia (> 250 mg/dL) 0 1 (2%)
Potassium

Hypokalemia (<2.5 mEq/L) 0 0

Hyperkalemia (> 6.5 mEq/L) 2 (3%) 1 (2%)
Sodium

Hyponatremia (< 130 mEq/L) 6 (8%) 3 (5%)

Hypernatremia (> 150 mEq/L) 1 (1%) 4 (6%)
Hemoglobin (< 7.0 g/dL) 3 (4%) 4 (6%)
Absolute neutrophil count (< 400 4 (5%) 0
cells/mm’)
Platelet count (< 50 x 10°/mm”) 7 (9%) 3 (5%)

*Test not performed at all sites.

PACTG 377/725

Full laboratory datasets were not provided for PACTG 377/725. Since there were
other laboratory data available for patients in this age range, these datasets were
not requested. Some laboratory abnormalities were included in the AE categories
as “anemia,” “neutropenia,” and “hepatic” events. The most common Grade 2 or
greater events were “neutropenia’ reported in 16% of study patients and “anemia”
reported in 9%.

PENTA-7

The laboratory data for PENTA-7 represent data from multiple sites in 5
countries. Additionally, this study evaluated a younger age group in whom
normal and toxicity ranges for some laboratory tests in infants less than 3 months
old vary according to age. For example, the cut-off value for Grade 1 neutopenia
was < 2500 cells/mm3 for infants 8 to 56 days old, < 1800 cells/mm3 for infants
56 to 90 days old, and < 1200 cells/mm3 for infants > 90 days old. During this
study, the most frequently observed laboratory abnormality occurring after the
baseline visit was neutropenia. Fourteen (70%) infants were documented to have
at least Grade 1 neutropenia using the protocol defined cut-offs, although only 1
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episode of Grade 3 neutropenia was identified. Low hemoglobin was documented
in 10 (50%) infants, none with Grade 3 or higher toxicity. Three (15%) infants
were noted to have elevated AST and ALT. These numbers do not necessarily
match the number of infants with laboratory abnormalities reported as AEs.

PACTG 353

The initial supplement submission did not contain laboratory datasets for PACTG
353 but because this was the only study conducted in neonates these data were
requested and submitted later in the review cycle. Since all infants were exposed
to NFV in utero, all laboratory values obtained on all infants were evaluated
rather than only those that occurred after the infant’s first dose of NFV. In this
study, the number of laboratory tests performed at each visit were more limited
due to the infants’ limited blood volume. Table 28 summarizes the laboratory
abnormalities identified during the study. Laboratory abnormalities occurring
after Week 12 are not included in this summary since it is less likely that
abnormalities occurring after this time were related to study drug dosed for only 6

weeks.

Table 28: Laboratory abnormalities* observed in infants during PACTG 353 — through

Week 12

Laboratory Test Patients with any Graded Patients with Grade 3 or 4
Laboratory Abnormality - Laboratory Abnormality —

Number (%)** Number (%)**

Absolute neutrophil count 12 (40%) 6 (20%)

AST 2 (7%) 0

Bilirubin (total) 2 (7%) 1 (3%)

Calcium 1 (3%) 1 (3%)

Glucose 3 (10%) 0

Hemoglobin 19 (63%) 11 (37%)

Potassium 6 (20%) 5 (17%)

Sodium 2 (7%) 0

*Toxicity grades for some laboratory abnormalities in infants less than 3 months old vary according to age. Toxicity
grades for those laboratory tests with age-dependent cut-offs were defined in the protocol.
**Percentage calculated based on N=30 infants with follow-up data

The study report did not describe the range of laboratory abnormalities observed
during the study. Low ANC and hemoglobin were the laboratory abnormalities
observed most frequently with 20% and 37%, respectively, of infants having
Grade 3 or 4 abnormalities. All of these infants were also receiving ZDV, a drug
well known to cause hematologic abnormalities, so the contribution of NFV to
this toxicity remains difficult to characterize. In this study, 17% of infants were
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noted to have Grade 3 or 4 hyperkalemia. These events were probably an artifact
of the technical difficulty of drawing blood from small infants resulting in
hemolysis of the specimens. There were no clinical events suggestive of true
hyperkalemia. Also, 5 infants were noted to have serum creatinine > 1.0 mg/dL at
the initial study contact prior to NFV dosing. These elevated values were
observed only once per patient, declined in subsequent visits, and likely reflected
maternal serum creatinine levels.

Postmarketing Analysis

The applicant provided a summary of the pediatric safety data collected from
postmarketing surveillance reports. They note that almost 10,000 patients have
received NFV oral powder. The most frequently reported AEs in patients 2 to 13
years of age was pneumonia. Cases of rash, diarrhea, and nausea were also
reported. In patients < 2 years of age, the most frequently reported AE was
neutropenia. Detailed description of the postmarketing safety reports was not
provided. Because the postmarketing reports are voluntary and the total number
of patients receiving NFV is not known, rates of AEs cannot be calculated.

Antiretroviral Pregnancy Registry Review

The applicant has also included a reference to data reported in the Antiretroviral
Pregnancy Registry (APR), a voluntary prospective registry of women receiving
any approved antiretroviral drug during pregnancy. A copy of the APR reporting
events through January, 2002, was included as an attachment to the Integrated
Summary of Safety. e

Although the
applicant correctly stated the statistics outlined in the APR, they have not
described all the limitations of the APR data and analysis.

Adequacy of Safety Testing

The datasets and study reports provided in this submission provide an adequate
safety database to evaluate NFV in all pediatric age ranges. The data are most
complete for patients between 2 to 13 years of age but data are also available for
neonates and infants from 2 months to about 1 year of age. In general, the level
of drug exposure in pediatric patients was somewhat lower than that observed in
adult clinical trials but the safety profile was very similar. The length of follow-
up was sufficient to evaluate the effects of chronic dosing of NFV.
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Summary of Critical Safety Findings and Limitations of Data

The applicant noted that the safety profile of NFV has been evaluated in
approximately 400 pediatric patients receiving a variety of doses and regimens in
clinical trials. In general, the safety profile of NFV is similar in pediatric and
adult patients with gastrointestinal events observed most commonly. There
appeared to be little difference in the safety profile across the pediatric age range
studied although laboratory monitoring in young infants was less intensive than in
older children and some laboratory events may be less well-characterized in
infants < 3 months old.

Diarrhea was reported in all of the pediatric studies but was reported at different
frequencies. It was observed in 9-15% of patients in the 2 studies of younger
infants (PACTG 353 and PENTA-7) and at higher frequencies, 39-48%, in the
studies enrolling a wider and older age range (Studies 524 and 556). Rates of
diarrhea were highest in Study 556, a study in which NFV was given in
combination with ddI, another drug associated with diarrhea. However, ddI was
also a component of the regimen in PENTA-7. Based on the submitted studies
and the observed variability in drug exposures, it is difficult to identify whether
the rate of diarrhea was correlated with drug exposure in pediatric patients
although this has been suggested in adult studies.

Neutropenia appeared to be the most frequently identified laboratory abnormality
in the pediatric studies. Study 556 was the only study not reporting Grade 3 or 4
neutropenia in patients receiving NFV. As previously noted, neutropenia was
defined and reported differently across the studies. In some studies,
“neutropenia” was reported as an AE while in others it was included in the
laboratory data and the grading system for levels of neutropenia also differed. In
PACTG 353 and PENTA-7, some degree of neutropenia was reported in 40-70%
of infants enrolled. The cut-off values for all grades of neutropenia in infants < 3
months of age are very conservative (Grade 1 <2500 cells/mm3 in the youngest
infants) and may account for reporting increased laboratory abnormalities in this
group. However, neutropenia was also reported in studies enrolling older children
with Grade 3 or 4 abnormalities reported in 14-16% of patients in Studies 524 and
PACTG 377. Some of the studies used NFV in combination with ZDV, another
antiretroviral drug known to cause hematologic abnormalities.

Only one of the studies (Study 556) allowed direct assessment of the contribution
of NFV to the toxicity of the antiretroviral regimen. In this study there were few
differences in the safety profile of the NFV regimen compared to the placebo
regimen. Many of the other approved antiretroviral drugs used in these studies
have overlapping toxicity profiles and the contribution of NFV to the occurrence
of clinical AEs and laboratory toxicities is difficult to determine.
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The current product label displays adult AEs that are treatment emergent,
moderate or severe intensity, and possibly/probably related to study drug
(excluding HIV-related conditions). Adult laboratory values defined as “marked”
abnormalities are displayed, lab values representing a shift from Grade 0 to Grade
3 or from Grade 1 to Grade 4. o0

Drug-related AEs from the other pediatric studies
(PACTG 377, PENTA 7, and PACTG 353) are described in the text. No listing of
pediatric laboratory abnormalities was proposed for the revised label.

® @

We
recommended a more limited text description of the most common AEs
highlighting the most commonly reported drug-related AEs, rates of diarrhea of
all causes, and leukopenia/neutropenia.

® @

VIII. Dosing, Regimen, and Administration Issues

NFV was previously approved for children 2 to 13 years of age at a dose of 20-30 mg/kg
TID based on data from Study 524. PACTG 377 and Study 556 evaluated doses of 30
mg/kg TID and 25-35 mg/kg TID respectively in patients the same age. Although both
the PK and efficacy data from these studies were variable, the review team believed that
the weight of evidence suggested that a dose of 25-35 mg/kg TID provided adequate
evidence of activity and across the studies produced an acceptable PK profile. This was
considered a more appropriate dose than the previously approved dose and less likely to
lead to inadequate NFV exposure.

Data from PACTG 725 provided both PK and efficacy data from a small cohort
supporting a dose of 55 mg/kg BID in patients 2 years of age or older. These PK data
were subject to similar variability compared to the other studies. Although the dose of 55
mg/kg BID studied in PACTG 725 was tolerated, the AUC»4 achieved with this dose was
significantly higher than the target adult AUC,4 and the regimen could not be approved
based on PK alone. Since the primary toxicity associated with NFV was diarrhea, the
review team considered it unlikely that this drug-related toxicity would remain unnoticed.
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The higher exposures observed with this dose would limit the number of patients with
suboptimal NFV exposure. The review team recommended a BID dose of NFV of 45-55
mg/kg BID in patients 2 to 13 years of age. Since the NFV exposures observed in the
study were higher than the target, we suggested making the studied dose the upper limit
of a dose range that allows for some flexibility of dosing. We would not recommend
dosing that would lead to potentially even higher exposures than were studied as might
result from the applicant’s proposed dose of 50-60 mg/kg BID.

®) @

IX. Use in Special Populations

A.

Evaluation of Sponsor’s Gender Effects Analyses and Adequacy of
Investigation

The applicant did not provide a formal evaluation of gender effects in the
pediatric population receiving NFV. In general, the number of patients enrolled
n each study was too small to provide useful information in a subgroup analysis.
To date, none of the antiretroviral drugs have been shown to have differential
efficacy or safety according to gender.

Evaluation of Evidence for Age, Race, or Ethnicity Effects on Safety or
Efficacy

The applicant did not provide a formal evaluation of the effects of race or
ethnicity in the pediatric population receiving NFV. In general, the number of
patients enrolled in each study was too small to provide useful information in a
subgroup analysis. To date, none of the antiretroviral drugs have been shown to
have differential efficacy or safety according to race or ethnicity.

Evaluation of Pediatric Program

This submission completes the applicant’s presentation of their pediatric
development program for NFV. Agouron/Pfizer was granted pediatric exclusivity
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in September, 2003, as a result of submitting these studies. A full evaluation of
the pediatric development program for NFV is contained in this review.
Comments on Data Available or Needed in Other Populations

At this time, no specific studies are needed in other pediatric populations.

X. Conclusions and Recommendations

A.

Conclusions

The pediatric data submitted in this supplement is adequate to approve new dose
recommendations for the use of NFV in children from 2 to 13 years of age. After
thorough review of the PK, efficacy, and safety data available for each of the 5
submitted studies, the review team agreed that the weight of evidence supported
revisions of the pediatric dose recommendations. NFV dose recommendations for
both 25-35 mg/kg TID and 45-55 mg/kg BID in patients 2 to 13 years of age will
be included in the product label. Although the NFV exposure achieved with the
BID dose studied in this age group (55 mg/kg) was significantly higher than the
target adult exposure, safety data was adequate to support the dosing
recommendations.

The review team also agreed that the data presented for patients < 2 years of age
was much less conclusive. Although NFV drug exposure was highly variable in
all the pediatric PK studies, there was concern that it would be even more difficult
to achieve an effective exposure in young patients (< 2 years) in whom the drug-
food effect might be less easy to control with diet. The unpredictable eating
patterns of young children could lead to unacceptable day-to-day variations in
drug exposure resulting in emergence of HIV resistance to NFV. The study
evaluating NFV 60-75 mg/kg BID in patients < 3 months of age at enrollment
provided relatively low drug exposure compared to the target exposure

The study evaluating 40 mg/kg BID in neonates
provided adequate exposure in that narrow age range but provided no
long-term dosing safety data.

(b) (4)

Recommendations

The review team recommended approval of new dosing recommendations for
NFYV in pediatric patients 2 years of age or older: 25-35 mg/kg TID or 45-55
mg/kg BID. All doses should be taken with a meal. It was decided that PK data
from all PK studies submitted should be included in the label for completeness.
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The major revisions made to the product label based on this review are described
below:

e Pediatric PK information was incorporated into the product label in the
CLINICAL PHARMACOLOGY, Special Populations, Pediatrics section
as follows:

“The pharmacokinetics of nelfinavir have been investigated in 5 studies in pediatric patients
from birth to 13 years of age either receiving VIRACEPT three times or twice daily. The dosing
regimens and associated AUC,4 values are summarized in Table 3.

Table 3
Summary of Steady-state AUC,4 of Nelfinavir in Pediatric Studies
Protocol No. Dosing N? Age AUC;,4 (mg[ht/L)
Regimen1 (years) Arithmetic mean +
SD
AG1343-524 20 (19-28) 14 2-13 56.1 £29.8
mg/kg years
TID
PACTG 725 55 (48-60) 6 3-11 101.8 £56.1
mg/kg years
BID
PENTA 7 40 (34-43) 4 2-9 33.8+8.9
mg/kg months
TID
PENTA 7 75 (55-83) 12 2-9 37.2+19.2
mg/kg months
BID
PACTG 353 40 (14 -56) 10 6 weeks 44.14£27.4
mg/kg
BID 1 week 45.8+£32.1

' Protocol specified dose (actual dose range)
2 N: number of subjects with evaluable pharmacokinetic results
Ciough Values are not presented in the table because they are not available for all studies

Pharmacokinetic data are also available for 86 patients (age 2 to 12 years) who received
VIRACEPT 25-35 mg/kg TID in Study AG1343-556. The pharmacokinetic data from Study
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AG1343-556 were more variable than data from other studies conducted in the pediatric
population; the 95% confidence interval for AUC,4 was 9 to 121 mg.hi/L.

Overall, use of VIRACEPT in the pediatric population is associated with highly variable drug
®@
exposure.
The high vanability may be due to inconsistent food intake
n pediatric patients.”

e The basis for the pediatric indication with relevant age group, some issues to
be considered when initiating NFV in pediatric patients, and brief descriptions

of the major pediatric clinical trials were incorporated into the
PRECAUTIONS, Pediatric Use section as follows:

“The safety and effectiveness of VIRACEPT have been established in patients from 2 to 13 years
of age. The use of VIRACEPT in these age groups is supported by evidence from adequate and
well-controlled studies of VIRACEPT in adults and pharmacokinetic studies and studies
supporting activity in pediatric patients. In patients less than 2 years of age, VIRACEPT was
found to be safe at the doses studied but a reliably effective dose could not be established (see
CLINICAL PHARMACOLOGY : Special Populations, ADVERSE REACTIONS: Pediatric
Population, and DOSAGE AND ADMINISTRATION: Pediatric Patients).

The following issues should be considered when initiating VIRACEPT in pediatric patients:
¢ In pediatric patients > 2 years of age receiving VIRACEPT as part of triple combination
antiretroviral therapy in randomized studies, the proportion of patients achieving an HIV
RNA level <400 copies/mL through 48 weeks ranged from 26% to 42%.

e Response rates in children <2 years of age appeared to be poorer than those in patients >
2 years of age in some studies.

e Highly variable drug exposure remains a significant problem in the use of VIRACEPT in
pediatric patients. Unpredictable drug exposure may be exacerbated in pediatric patients
because of increased clearance compared to adults and difficulties with compliance and
adequate food intake with dosing. Pharmacokinetic results from the pediatric studies are
reported in Table 3 (see Clinical Pharmacology, Special Populations).

Study 556 was a randomized, double-blind, placebo-controlled trial with VIRACEPT or placebo
coadministered with ZDV and ddI in 141 HIV-positive children who had received minimal
antiretroviral therapy. The mean age of the children was 3.9 years. 94 (67%) children were
between 2 - 12 years, and 47 (33%) were < 2 years of age. The mean baseline HIV RNA value
was 5.0 log for all patients and the mean CD4 cell count was 886 cells/mm’ for all patients. The
efficacy of VIRACEPT measured by HIV RNA <400 at 48 weeks in children > 2 years of age
was 26% compared to 2% of placebo patients (p= 0.0008). In the children < 2 years of age, only
1 of 27 and 2 out of 20 maintained an undetectable HIV RNA level at 48 weeks for placebo and
VIRACEPT patients respectively.

Page 72



CLINICAL REVIEW

Clinical Review Section

PACTG 377 was an open-label study that randomized 181 HIV treatment-experienced pediatric
patients to receive: d4T+NVP+RTV, d4T+3TC+NFV, d4T+NVP+NFV, or
d4T+3TC+NVP+NFV with NFV given on a TID schedule. The median age was 5.9 years and
46% were male. At baseline the median HIV RNA was 4.4 log and median CD4 cell count was
690 cells/mm’. Substudy PACTG 725 evaluated d4T+3TC+NFV with NFV given on a BID
schedule. The proportion of patients with detectable viral load at baseline achieving HIV RNA
<400 copies/mL at 48 weeks was: 41% for d4dT+NVP+RTV, 42% for d4T+3TC+NFV, 30% for
d4T+NVP+NFV, and 52% for d4T+3TC+NVP+NFV. No significant clinical differences were
identified between patients receiving VIRACEPT in BID or TID schedules.

VIRACEPT has been evaluated in 2 studies of young infants. The PENTA 7 study was an open-
label study to evaluate the toxicity, tolerability, pharmacokinetics, and activity of NFV+d4T+ddI
in 20 HIV-infected infants less than 12 weeks of age. PACTG 353 evaluated the
pharmacokinetics and safety of VIRACEPT in infants born to HIV-infected women receiving
NFV as part of combination therapy during pregnancy.”

e An updated description of the pediatric safety data was included in the
ADVERSE REACTIONS, Pediatric Population section, highlighting the
size of the safety database, the similarity of the safety profile in adults and
children, and 2 of the most commonly reported toxicities (diarrhea and
neutropenia).

“VIRACEPT has been studied in approximately 400 pediatric patients in clinical trials from birth
to 13 years of age. The adverse event profile seen during pediatric clinical trials was similar to
that for adults.

The most commonly reported drug-related, treatment-emergent adverse events reported in the
pediatric studies included: diarrhea, leukopenia/neutropenia, rash, anorexia, and abdominal pain.
Diarrhea, regardless of assigned relationship to study drug, was reported in 39% to 47% of
pediatric patients receiving VIRACEPT in 2 of the larger treatment trials.
Leukopenia/neutropenia was the laboratory abnormality most commonly reported as a significant
event across the pediatric studies.”

* The new dosing recommendations for children are included in the DOSAGE
AND ADMINISTRATION, Pediatric Patients (2-13 years) section. These
recommendations include tables (not shown below) that provide dosing
guidelines for pediatric patients of different weights taking either the 250 mg
tablets or the oral powder. Instructions for mixing the powder remain
unchanged. The amended text of this section is noted below:

“In children 2 years of age and older, the recommended oral dose of VIRACEPT oral powder or
250 mg tablets is 45 to 55 mg/kg twice daily or 25 to 35 mg/kg three times daily. All doses
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should be taken with a meal. Doses higher than the adult maximum dose of 2500 mg per day
have not been studied in children. For children unable to take tablets, VIRACEPT Oral Powder

may be administered. |0
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XI. Appendix

A. Other Relevant Materials — Mathematical Statistics Analysis and Comments
1. Results and Conclusions
Study 556

The 48-week efficacy data of Study 556 demonstrated that the pediatric patients receiving
the VIRACEPT regimen had an 18.5% greater virologic response than those receiving the
placebo regimen, with a 95% CI of (9.7,27.4)% and p<0.0006 by the Mantel-Haenszel Chi-
Square test.

The median increases from baseline in CD4 cell count were 103 cells/mm’ for
VIRACEPT patients and 128 for placebo patients at 24 weeks, and 192 for VIRACEPT and 233
for placebo at 48 weeks, respectively. There was no significant difference in mean CD4 cell
count between the VIRACEPT and placebo regimens at baseline and during 48 weeks of follow-

up.

The mean baseline HIV-1 RNA values were 5.0 and 5.1 log;o copies/mL for VIRACEPT
and placebo patients, respectively. The temporal trends in HIV-1 RNA were significantly
different between VIRACEPT and placebo patients from Week 2 to Week 24: (1) the mean HIV[]
1 RNA values in VIRACEPT patients were statistically significantly less than those in the
placebo patients; (2) patients in the VIRACEPT arm had a 0.3 to 0.8 log;o copies/mL greater
reduction in HIV-1 RNA compared with those in placebo arm. From Week 28 on, there was no
significant difference.

PACTG 377

The mean HIV RNA decreased from 4.5 to 3.0-3.2 log;p at Week 4 and was maintained
through Week 48 with slight changes. Subjects in Group Q had greatest reduction in plasma
HIV-1 RNA, and subjects in Group C had the least reduction. However, the mean changes from
baseline in HIV-1 RNA were not significantly different among treatment groups.

2. Overview and Data Sources

The statistical evaluation of efficacy includes the examinations of treatment differences in
plasma HIV-1 RNA, CD4+, and the change from baseline in HIV-1 RNA and CD4+ for Study
556. Time to Loss-of-Virologic Response (TLOVR) using the DAVDP-defined TLOVR
algorithm was also performed.

For PACTG 377, no follow-up CD4+ data were available for review; the efficacy evaluation was

limited to the examinations of treatment differences in plasma HIV-1 RNA and the change from
baseline in HIV-1 RNA.
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The supplemental applications under NDA 20-778 collectively contain the results of the Study
556 and PACTG 377. The original electronic datasets and revised datasets for Study 556 and
PACTG 377 were reviewed by the review team. In addition, the datasets for efficacy analyses
not specified in the original protocol - Time to Loss-of-Virologic Response (TLOVR) — were
also received along with SAS programs. Note the TLOVR algorithm has been recommended by
the DAVDP for the efficacy evaluations of HIV-1 NDAs.

The SAS transportable files can be found in five different sites/dates. The Website addresses for
are as follows:

N20778\S_22\2003-06-19\crt\datasets\556\
N20778\S 22\2003-08-21\crt\datasets\556\
N20778\S 22\2003-09-02\crt\datasets\556\
N20778\S_22\2003-10-22\crt\datasets\556\
N20778\S_22\2004-02-16\crt\datasets\556\

The Website addresses for PACTG 377 are as follows:

N20778\S_22\2003-06-19\crt\datasets\pactg377\
N20778\S_22\2003-08-21\crt\datasets\pactg377\
N20778\S_22\2003-09-02\crt\datasets\pactg377\
N20778\S 22\2003-10-22\crt\datasets\pactg377\

3. STATISTICAL EVALUATION
3.1 Plasma HIV-1 RNA (Study 556)
3.1.1. Plasma HIV-1 RNA Data

Plasma HIV-1 RNA data was updated in February, 2004. Two data sets were generated after
deleting one duplicated record and replacing one missing record at Week 0 by this patient’s
baseline HIV-1 RNA (PATID=1707). One data set includes 3030 data points for TLOVR
analysis. The second data set includes 2944 data points for graphical presentation and statistical
comparisons of temporal trend in HIV-1 RNA. In the second data set, mean value of HIV-1
RNA per subject per follow-up window was used if there was more than one value in a time
window for a subject.

3.1.2. Mean HIV-1 RNA and Mean Change from Baseline in HIV-1 RNA
Mean, standard deviation, and median plasma HIV-1 RNA by follow-up visit and study arm are
listed in Table A1. P-values were obtained based on non-parametric Kruskal-Wallis test for the

comparisons of mean ranks of HIV-1 RNA between the two treatment regimens. The mean
HIV-1 RNA of 48 weeks was shown in Figure 1. Legend name ‘NFV’ denotes ‘Viracept’
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regimen. The mean change from baseline in HIV-1 RNA was summarized in Table A2 and
Figure 2.

The findings are as follows:

1. For the Viracept group, the mean HIV-1 RNA declined from 5.0 to 3.2 log;oat Week
8 and was maintained through Week 48 with slightly changes. For the placebo group,
the mean HIV-1 RNA declined from 5.1 to 3.6 log;oat Week 2, increased to 4.2 at
Week 20, decreased again to 3.5 at Week 28, then maintained through Week 48.

2. The temporal trends in change from baseline in HIV-1 RNA were different between
the treatment groups. Between Week 2 to Week 24, subjects in the Viracept arm had
a statistically significantly greater reduction in plasma HIV-1 RNA from baseline
than those in the placebo arm. From Week 28 on, the mean change from baseline
were similar between treatment arms.

a. For the Viracept group, the mean change from baseline in HIV-1 RNA
declined and was stable between 1.6 to 1.9 log;o during the entire study
period. For the placebo group, there were more fluctuations prior to Week 28.

b. During the study, the change from baseline HIV-1 RNA viral load (AHIV-1
RNA) in the placebo arm was slightly less than that in the Viracept arm.
Between Week 2 to Week 24, AHIV-1 RNA values in the placebo arm were
statistically significantly less than those in the Viracept arm. From Week 28
on, AHIV-1 RNA values were similar between the two treatment arms.

3.1.3. Imputation of Missing Data in HIV RNA (LVCF)

Sensitivity analyses on HIV-1 RNA data were performed using the Last Value Carried Forward
(LVCF) approach to impute missing HIV-1 RNA values during 0 to 48 weeks of follow-up.
Percentages of subjects with at least one missing HIV-1 RNA value were similar: 36% (27/75) in
the placebo group and 32% (21/66) in the Viracept group, p>0.05 by the Chi-square test.

Mean and median HIV-1 RNA and those for the change from baseline in HIV-1 RNA were
summarized in Table A3 and Figures 3 and 4. Slight changes were observed after imputations
using LVCF approach. For example, Week 24 AHIV-1 RNA (LVCF) between Viracept and
Placebo arms was no longer significantly different, p>0.05. Initially, subjects in the Viracept
arm had greater mean AHIV-1 RNA than the subjects in the Placebo arm, p=0.0328.
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Figure 2: Study 556: Mean Change From Baseline in Plasma HIV RNA

Page 78




CLINICAL REVIEW

Clinical Review Section

Table Al: Study 556: Mean and Median Plasma HIV-1 RNA by Study Arm

Viracept Placebo
Week n median mean std n median mean std p-value
0 66 4.98 4.99 0.84 75 5.14 5.07 0.79 NS
2 62 3.25 3.36 0.80 70 3.46 3.64 0.99 NS
4 63 2.98 3.24 0.84 73 3.56 3.79 1.01  0.0004
8 62 2.77 3.14 0.80 71 3.91 3.83 0.95 <0.0001
12 63 2.73 3.29 0.95 72 3.98 4.03 1.00 <0.0001
16 63 2.90 3.39 0.99 68 4.28 4.20 1.13 <0.0001
20 61 3.14 3.49 0.98 69 4.32 4.18 0.97 <0.0001
24 64 3.02 3.39 0.92 72 3.66 3.85 1.08 <0.0001
28 61 2.73 3.27 0.95 68 3.14 3.46 1.02 NS
32 60 291 3.29 0.89 72 3.18 3.55 1.08 NS
36 59 2.94 3.37 1.02 72 3.24 3.55 1.07 NS
40 59 3.13 3.39 0.89 70 3.46 3.62 1.03 NS
44 61 2.79 3.22 0.83 70 2.81 3.60 1.20 NS
48 59 2.94 3.29 0.90 66 3.08 3.50 1.08 NS
52 46 2.93 3.25 0.75 58 2.85 3.39 1.00 NS
56 59 2.90 3.32 0.89 63 2.60 3.32 0.99 NS
60 58 3.13 3.40 0.89 66 2.72 3.33 0.94 NS
64 58 2.90 3.23 0.84 62 2.73 3.34 0.93 NS
68 61 2.82 3.30 0.86 66 2.98 3.47 1.03 NS
72 54 2.82 3.27 0.87 57 2.60 3.20 0.89 NS
76 53 2.80 3.21 0.83 48 2.60 3.27 0.94 NS
80 43 2.60 3.14 0.80 46 2.66 3.29 0.90 NS
84 32 2.83 3.24 0.78 36 2.60 3.18 0.85 NS
88 24 2.60 2.90 0.55 30 2.71 3.22 0.80 NS
92 21 2.60 293 0.57 25 2.63 3.24 0.88 NS
96 10 2.80 2.98 0.48 14 2.96 3.27 0.86 NS
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Table A2: Study 556: Mean and Median Change From Baseline Plasma HIV-1 RNA

Viracept Placebo

Week n median mean se n median mean se p-value
2 62 -1.76 -1.67 0.74 70 -1.58 -1.46 0.81 NS
4 63 -1.86 -1.79 0.86 73 -1.43 -1.35 0.82 0.0016
8 62 -2.04 -1.90 0.78 71 -1.38 -1.30 0.77 <0.0001
12 63 -1.93 -1.77 0.93 72 -1.11 -1.07 0.81 <0.0001
16 63 -1.82 -1.65 1.04 68 -1.01 -0.90 0.94 <0.0001
20 61 -1.58 -1.55 0.90 69 -0.92 -0.92 0.95 0.0004
24 64 -1.79 -1.64 1.02 72 -1.31 -1.24 1.08 0.0328
28 61 -1.86 -1.77 1.00 68 -1.89 -1.68 1.04 NS
32 60 -1.75 -1.70 0.92 72 -1.75 -1.56 1.15 NS
36 59 -1.78 -1.64 1.03 72 -1.70 -1.55 1.17 NS
40 59 -1.66 -1.66 0.99 70 -1.57 -1.48 1.19 NS
44 61 -2.00 -1.79 1.00 70 -1.76 -1.50 1.29 NS
48 59 -1.96 -1.77 1.00 66 -1.80 -1.58 1.22 NS
52 46 -1.89 -1.87 0.90 58 -1.92 -1.65 1.24 NS
56 59 -1.95 -1.74 1.03 63 -1.91 -1.72 1.16 NS
60 58 -1.78 -1.67 1.00 66 -1.86 -1.71 1.12 NS
64 58 -1.90 -1.80 1.00 62 -1.86 -1.70 1.10 NS
68 61 -1.92 -1.73 1.05 66 -1.68 -1.58 1.19 NS
72 54 -1.86 -1.74 0.95 57 -1.93 -1.80 1.12 NS
76 53 -1.96 -1.80 0.99 48 -1.89 -1.74 1.16 NS
80 43 -1.94 -1.80 1.01 46 -1.80 -1.68 1.17 NS
84 32 -1.65 -1.70 0.69 36 -1.89 -1.75 1.03 NS
88 24 -1.91 -1.79 0.90 30 -1.82 -1.76 1.03 NS
92 21 -1.85 -1.82 0.68 25 -1.78 -1.65 1.07 NS
96 10 -1.75 -1.87 0.53 14 -1.78 -1.77 0.89 NS
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Table A3: Study 556: Plasma HIV-1 RNA using Last Value Carried Forward

Viracept (n=66) Placebo (n=75)
Week median  Mean std median mean std p-value
Mean and Median Plasma HIV-1 RNA
0 4.98 4.99 0.84 5.14 5.07 0.79 NS
2 3.32 3.49 0.92 3.56 3.75 1.06 NS
4 3.06 3.33 0.92 3.55 3.76 1.01 0.0048
8 2.79 3.24 0.89 3.89 3.81 0.98  0.0001
12 2.79 3.36 1.03 4.01 4.05 1.02  <0.0001
16 2.94 3.49 1.07 428 421 1.11  0.0001
20 3.29 3.61 1.06 4.32 4.18 0.98  0.0007
24 3.05 3.47 1.00 3.67 3.87 1.10  0.0216
28 2.77 3.33 1.02 3.11 3.51 1.08 NS
32 2.94 3.38 0.98 3.16 3.56 1.10 NS
36 2.95 3.48 1.12 3.26 3.58 1.09 NS
40 3.13 3.45 0.96 3.46 3.66 1.08 NS
44 291 3.34 0.97 2.84 3.62 1.22 NS
48 2.97 3.37 0.97 3.22 3.68 1.23 NS
Mean and Median Change From Baseline Plasma HIV-1 RNA

2 -1.69 -1.57 0.84 -1.55 -1.36 0.87 NS
4 -1.82 -1.72 0.90 -1.43 -1.35 0.81 0.0062
8 -1.99 -1.82 0.84 -1.38 -1.30 0.77 <0.0001
12 -1.87 -1.69 0.98 -1.09 -1.06 0.82 <0.0001
16 -1.74 -1.57 1.09 -0.97 -0.90 0.91  0.0001
20 -1.56 -1.44 0.98 -0.92 -0.93 0.93  0.0025
24 -1.75 -1.59 1.05 -1.29 -1.24 1.07 NS
28 -1.84 -1.72 1.03 -1.88 -1.60 1.10 NS
32 -1.75 -1.67 0.98 -1.73 -1.55 1.14 NS
36 -1.74 -1.58 1.06 -1.65 -1.53 1.16 NS
40 -1.66 -1.62 1.04 -1.56 -1.45 1.17 NS
44 -1.94 -1.71 1.05 -1.74 -1.49 1.27 NS
48 -1.91 -1.68 1.09 -1.61 -1.43 1.27 NS
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3.2 Plasma HIV-1 RNA (PACTG 377)
3.2.1. Plasma HIV-1 RNA Data

There were 1277 data points including baseline or Week 0 data. No duplicates or multiple
values per time-window per-subject were observed. In the text below, symbols A,B,C,D,Q
denote the following treatment arms:

Trt A- d4T+NVP+RTV

Trt B- d4T-+3TC+NFV

Trt C- d4T+NVP+NFV

Trt D- d4T+3TC+NVP+NFV

Trt Q- d4T+3TC+NFV (PACTG 725)

3.2.2. Mean HIV-1 RNA and AHIV-1 RNA

Mean, standard deviation, and median plasma HIV-1 RNA and AHIV-1 RNA by follow-up visit
and study arm are listed in Table A4. Summary statistics were not listed in Table A4 for Week
84 since this visit included only 2 subjects in Group B and 4 subjects in Group D with HIV-1
RNA values. P-values using non-parametric Kruskal-Wallis test and F-test in Analysis of
Variance (ANOVA) were obtained and listed in Table A5 for the comparisons of treatment
differences in HIV-1 RNA (AHIV-1 RNA). The mean HIV-1 RNA curves and the mean AHIV]
1 RNA were also plotted in Figures 5 and 6. The findings are as follows:

1. The patterns of temporal trend in HIV-1 RNA appear to be similar between the
treatment groups. The mean HIV RNA dropped from 4.5 to 3.0-3.2 log;oat Week 4
and maintained through Week 48 with slight changes.

2. Cross-sectional comparisons show that there were significant treatment differences at
Week 12 and Week 24. At Week 12, the mean HIV RNA levels in Group D were
statistically significantly less than those in Groups A and C. At Week 24, the mean
HIV RNA levels in Group D were statistically significantly less than those in Groups
A, B and C. When comparing the mean HIV RNA, pairwise t-tests (LSD)
approaches were employed.

3. Subjects in Group Q had the greatest reduction in plasma HIV-1 RNA and subjects in
Group C had the least reduction. However, the mean changes from baseline in HIV-1
RNA (AHIV-1 RNA) were not significantly different among treatment groups.

3.2.3. Imputation of Missing in HIV RNA (LVCF)
Sensitivity analyses on HIV-1 RNA data were performed using the Last Value Carried Forward

(LVCF) approach to impute missing HIV-1 RNA values during 0 to 48 weeks of follow-up.
Percentages of missing data points (ever/never) in HIV-1 RNA were similar: Trt A- 32%
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(13/41), Trt B-31% (16/52), Trt C- 43% (19/44), Trt D- 36% (16/44) and Trt Q- 18% (2/11),
Chi-sq=3.30, p=0.51.

Mean and median HIV-1 RNA and AHIV-1 RNA using LVCF approach are summarized in
Table A6 and Figures 7 and 8. Slight changes in mean values were observed between the LVCF
approach and observed HIV-1 RNA and change from baseline in HIV-1 RNA. However, when
comparing mean HIV-1 RNA among treatment arms, no significant treatment differences were
observed using either the non-parametric approach or ANOVA.

Table A4: PACTG 377: Mean and Median Plasma HIV-1 RNA and AHIV-1 RNA

HIV-1 RNA AHIV-1 RNA

Group week N mean std median mean std Median
A 0 41 4.45 0.79 4.38 0.00 0.00 0.00
A 4 38 3.23 0.91 2.82 -1.18 0.87 -1.29
A 8 39 3.23 1.01 2.60 -1.21 0.92 -1.31
A 12 40 3.40 1.01 2.72 -1.05 0.97 -0.79
A 24 38 3.38 0.95 2.72 -1.06 0.96 -0.80
A 36 34 3.32 0.87 2.60 -1.07 0.79 -0.89
A 48 38 3.22 0.78 2.60 -1.14 0.77 -0.87
A 60 3 3.26 1.00 2.76 -1.39 0.82 -1.60
A 72 1 2.60 2.60 -0.21 -0.21
B 0 52 4.47 0.75 4.54 0.00 0.00 0.00
B 4 50 3.23 0.70 2.97 -1.24 0.76 -1.33
B 8 49 3.18 0.82 2.73 -1.28 0.87 -1.27
B 12 49 3.15 0.84 2.60 -1.32 0.94 -1.25
B 24 49 3.26 0.91 2.60 -1.23 0.97 -1.13
B 36 40 3.10 0.78 2.60 -1.37 0.91 -1.23
B 48 46 3.12 0.71 2.65 -1.38 0.88 -1.31
B 60 8 291 0.88 2.60 -1.92 0.78 -2.04
B 72 8 2.60 0.00 2.60 -1.93 0.64 -1.90
C 0 44 4.28 0.71 4.32 0.00 0.00 0.00
C 4 40 3.11 0.87 2.71 -1.23 0.85 -1.32
C 8 34 2.97 0.80 2.60 -1.41 0.75 -1.45
C 12 41 3.28 1.02 2.60 -1.03 1.03 -0.97
C 24 40 3.40 0.93 3.06 -0.91 0.89 -0.86
C 36 35 3.45 1.02 2.82 -0.93 0.92 -0.91
C 48 39 3.31 0.75 3.14 -0.98 0.75 -0.91
C 60 5 3.41 1.07 2.70 -1.09 0.88 -1.40
C 72 2 3.52 1.10 3.52 -0.96 1.44 -0.96
D 0 44 4.28 0.88 4.38 0.00 0.00 0.00
D 4 42 2.92 0.52 2.63 -1.31 0.82 -1.47
D 8 38 2.94 0.80 2.60 -1.34 0.97 -1.43
D 12 42 2.84 0.63 2.60 -1.40 0.93 -1.48
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D 24 40 2.84 0.50 2.60 -1.40 0.92 -1.46
D 36 37 2.96 0.68 2.60 -1.21 1.01 -1.31
D 48 40 2.90 0.61 2.60 -1.29 1.00 -1.43
D 60 8 2.86 0.56 2.60 -1.31 1.38 -0.91
D 72 2 2.60 0.00 2.60 -1.19 1.21 -1.19
Q 0 11 4.42 0.68 4.38 0.00 0.00 0.00
Q 4 11 291 0.57 2.60 -1.51 0.81 -1.77
Q 8 10 2.95 0.64 2.60 -1.49 0.58 -1.55
Q 12 10 3.08 0.70 2.60 -1.37 0.70 -1.30
Q 24 10 2.97 0.70 2.60 -1.47 0.75 -1.41
Q 36 9 2.92 0.57 2.60 -1.43 0.76 -1.52
Q 48 10 3.06 0.70 2.60 -1.39 0.82 -1.24
Q 60 2 2.60 0.00 2.60 -2.36 0.71 -2.36
Q 72 2 2.67 0.09 2.67 -2.54 0.27 -2.54

Table AS: P-values for the Comparisons of Plasma HIV-1 RNA (AHIV-1 RNA)
Among Treatment Arms Using the Kruskal-Wallis Test

Week HIV-1 RNA HIV-1 RNA AHIV-1 RNA AHIV-1 RNA
Kruskal-Wallis ANOVA Kruskal-Wallis ANOVA

0 NS NS

4 NS NS NS NS
8 NS NS NS NS
12 0.0417 0.0543 NS NS
24 0.0170 0.0162 NS NS
36 NS NS NS NS
48 NS NS NS NS
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Table A6: PACTG 377: Plasma HIV-1 RNA and AHIV-1 RNA (LVCF)

HIV-1 RNA AHIV-1 RNA
Group week N mean std median mean std Median

41 4.38 4.45 0.79 0.00 0.00 0.00
52 4.54 4.47 0.75 0.00 0.00 0.00
44 4.32 4.28 0.71 0.00 0.00 0.00
44 4.38 4.28 0.88 0.00 0.00 0.00
11 4.38 4.42 0.68 0.00 0.00 0.00

41 2.84 3.35 0.99 -1.11 -1.10 0.89
52 3.05 3.28 0.74 -1.29 -1.19 0.78
44 2.80 3.16 0.85 -1.17 -1.12 0.89
44 2.66 3.03 0.76 -1.39 -1.25 0.84
11 2.60 291 0.57 -1.77 -1.51 0.81

41 2.60 3.26 1.03 -1.31 -1.19 0.92
52 2.79 3.21 0.82 -1.26 -1.26 0.89
44 2.60 3.04 0.83 -1.23 -1.24 0.80
44 2.60 2.93 0.76 -1.43 -1.35 0.93
11 2.60 3.09 0.76 -1.55 -1.33 0.77

41 2.67 3.38 1.00 -0.86 -1.06 0.96
52 2.67 3.19 0.84 -1.23 -1.28 0.94
44 2.60 3.26 0.99 -1.07 -1.03 1.01
44 2.60 2.93 0.80 -1.41 -1.35 0.94
11 2.60 3.20 0.79 -1.08 -1.22 0.83

41 2.64 3.38 0.97 -0.80 -1.06 0.94
52 2.60 3.28 0.91 -1.11 -1.18 0.95
44 3.31 342 0.91 -0.79 -0.86 0.89
44 2.60 3.00 0.81 -1.30 -1.28 0.95
11 2.60 3.11 0.80 -1.29 -1.31 0.89

41 2.60 3.37 0.92 -0.84 -1.08 0.83
52 2.60 3.30 0.90 -1.10 -1.17 0.95
44 291 341 0.97 -0.90 -0.87 0.88
44 2.60 3.04 0.86 -1.34 -1.24 1.00
11 2.60 3.22 0.83 -1.00 -1.21 0.87

41 2.60 3.27 0.82 -0.89 -1.17 0.82
52 2.70 3.23 0.81 -1.22 -1.23 0.93
44 3.07 3.34 0.83 -0.90 -0.94 0.77
44 2.60 3.01 0.83 -1.43 -1.28 1.01
11 2.60 3.19 0.79 -0.95 -1.24 0.93
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33  CD4+ (Study 556)
3.3.1. CD4+ Data

CD4+ data were generated from two source files: FLEULAB.XPT and HEMAT.XPT. One
subject (PATID=1109) had no baseline CD4+, the Week 2 CD4+ was added as the Week 0
CD4+. After deleting duplicates, the sample size was 2563 for the study period Week >0.

The distribution of CD4+ is skewed to the left and the mean value is greater than the median for
most of the follow-up visits. The difference between mean and median ranges from -87 to 301
cells/mm’. Therefore, the median CD4+ curves were used for graphical presentations. In
addition, large individual variations in CD4+ were observed.

3.3.2. CD4+ and ACD4+

Mean, standard deviation, and median CD4+ data by treatment regimen and follow-up visit are
listed in Table A7, and corresponding statistics of change from baseline in CD4+ (ACD4+) are
listed in Table A8. Figures 9 and 10 show the median CD4+ and ACD4+ curves respectively.

* From Week 8 to Week 40, subjects receiving Viracept had greater median or mean CD4+
than those in the placebo regimen.

e Both median CD4+ and ACD4+ curves show upswing trends. At Week 48, the median
increase of 192 cells/mm?’ for the Viracept group and 233 cells/mm’ for the placebo group
were observed.

e The treatment difference in CD4+ or ACD4+ by follow-up visits was not significant,
p>0.05 by the Kruskal-Wallis tests.

3.3.3. CD4+ and ACD4+ (LVCF)

Tables A9 and A10 list the statistics of CD4+ and ACD4+ by treatment regimen and follow-up
visit after imputing missing values using the LVCF approach, and Figures 11 and 12 show the
corresponding median CD4+ and ACD4+ curves.

e Results from the LVCF were similar to the observed one. At Week 48, a median increase
of 147 cells/mm” for the Viracept group and 211 cells/mm?’ for the placebo group were
observed.
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Viracept Placebo

Week N Median Mean Std N Median Mean Std
0 66 757.5 977.9 870.3 75 675.0 871.6 763.5
2 63 857.0 1040.3 797.8 72 835.5 1015.5 806.5
4 62 784.0 928.0 703.7 72 756.0 927.0 635.7
8 64 980.5 1107.0 800.6 73 811.0 921.6 620.5
12 63 1050.0 11453 768.6 72 753.5 934.7 661.7
16 63 1001.0 1095.1 649.7 73 731.0 895.6 537.0
20 62 958.5 1096.0 702.8 73 810.0 958.0 592.5
24 64 1019.0 1071.6 596.3 72 764.0 948.0 601.5
28 12 1059.0 971.6 449.3 13 713.0 1014.3 823.1
32 63 1057.0 1156.8 705.0 72 925.0 1047.9 630.1
36 21  1230.0 13146 1023.2 23 1000.0 11054 656.2
40 60 1071.0 1137.1 623.5 71 901.0 1067.3 597.3
44 34 942.0 10594 553.8 36 1056.5 1131.8 636.6
48 62 1026.5 1164.0 724.7 68 974.0 1085.3 579.0
52 47 11200 1182.2 556.2 55 1105.0 1150.0 491.6
56 56 1087.0 1131.6 623.8 66 1029.5 1142.2 539.2
60 60 1005.5 1069.0 458.1 65 969.0 1108.2 520.8
64 57 975.0 1053.8 548.5 63 1073.0 1151.0 516.8
68 55 1116.0 1094.0 496.3 55 1076.0 1085.5 428.7
72 46 993.0 1073.9 468.0 50 1068.0 1107.4 534.3
76 39 837.0 1063.1 639.4 43 1100.0 1144.0 530.3
80 29 936.0 1053.2 505.3 34 989.5 1042.2 441.1
84 25 945.0 1055.6 702.8 30 1001.0 1056.8 509.9
88 16 970.0 999.4 487.7 21  1059.0 1072.8 412.8
92 9 10200 11222 438.1 14 1181.0 12134 540.7
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Table A8: Study 556: Change from Baseline in CD4+

Viracept Placebo

Week N Median Mean Std N Median Mean Std
0 66 0.0 0.0 0.0 75 0.0 0.0 0.0
2 63 45.0 50.0 555.8 72 93.5 135.1 511.9
4 62 51.0 16.7 546.7 72 80.5 98.2 497.7
8 64 151.0 182.8 448.5 73 73.0 44.4 518.9
12 63 134.0 144.7 562.0 72 110.5 52.3 521.1
16 63 140.0 87.1 489.7 73 76.0 9.9 691.0
20 62 112.5 119.2 474.1 73 85.0 70.4 560.7
24 64 103.0 73.0 507.0 72 128.0 51.5 626.6
28 12 297.0 283.3 270.2 13 100.0 -117.1 954.8
32 63 164.0 168.6 430.0 72 218.5 157.1 712.4
36 21 296.0 220.9 380.2 23 197.0 84.7 675.9
40 60 244.5 247.6 582.4 71 196.0 181.4 653.6
44 34 164.5 175.0 455.3 36 219.5 236.3 575.7
48 62 192.0 173.0 641.7 68 232.5 183.5 668.3
52 47 282.0 178.3 624.5 55 287.0 243.3 673.2
56 56 202.5 123.7 631.5 66 273.5 249.2 668.0
60 60 221.0 145.3 543.4 65 322.0 224.0 698.5
64 57 226.0 47.2 696.0 63 350.0 324.7 474.1
68 55 199.0 78.8 739.1 55 264.0 217.5 521.3
72 46 186.0 53.9 709.1 50 233.5 231.1 582.5
76 39 222.0 11.8 743.9 43 361.0 278.1 604.0
80 29 186.0 -22.6 718.6 34 295.5 233.7 527.2
84 25 96.0 -44.6 603.3 30 363.5 194.6 572.8
88 16 195.5 192.0 259.1 21 273.0 174.5 423.7
92 9 232.0 128.7 302.3 14 295.0 179.5 460.4
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Table A9: Study 556: CD4+ and Change from Baseline in CD4+ (LVCF)

Viracept (n=66) Placebo (n=75)
Week Median Mean Std Median Mean Std

CD4+

0 759.0 984.2 875.6 675.0 871.6 763.5

2 857.0 1031.8 787.8 830.0 1001.3 797.7

4 805.0 947.3 719.1 768.0 975.4 783.5

8 980.5 1096.8 809.6 811.0 910.6 619.4
12 1050.0 1127.0 768.6 762.0 937.6 663.9
16 986.0 1064.6 660.3 731.0 884.3 537.8
20 952.0 1084.9 730.4 810.0 956.2 599.0
24 995.0 1054.9 605.2 758.0 941.9 604.8
28 995.0 1045.1 605.4 755.0 962.4 635.3
32 1057.0 1140.0 711.7 920.0 1038.8 632.8
36 10660 1176.0 779.2 930.0 10774 669.2
40 1090.0 1200.2 803.2 901.0 1043.1 610.1
44 980.0 1137.5 757.2 901.0 1045.8 635.1
48 1010.0 1139.2 727.2 931.0 1043.2 589.5

ACD4+

0 0.0 0.0 0.0 0.0 0.0 0.0

2 32.0 47.7 547.2 72.0 129.7 502.1

4 20.0 -37.1 651.5 68.0 103.8 493.0

8 151.0 180.6 449 4 70.0 39.0 513.6
12 134.0 142.8 553.8 110.0 66.0 526.0
16 137.0 80.5 482.9 76.0 12.7 682.0
20 100.0 100.7 474.1 85.0 84.6 568.4
24 97.0 70.8 503.3 129.0 70.3 628.9
28 92.0 61.0 495.2 128.5 82.4 622.9
32 144.0 155.8 425.7 215.0 167.2 708.6
36 181.0 191.8 394.5 222.0 205.8 655.8
40 194.0 216.0 580.1 195.0 171.5 667.9
44 130.0 153.3 477.9 198.0 174.2 655.1
48 147.0 155.0 628.3 211.0 171.6 673.3
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34 Time to Loss-of-Virologic-Response (Study 556)

Using the applicant's updated HIV-1 RNA data, patients’ discontinuation status, and change of
therapy, Time to Loss-of-Virologic-Response (TLOVR) data was generated using the DAVDP
HIV efficacy algorithm. Note that the evaluation of efficacy via TLOVR analysis was a non-
protocol defined post-hoc analysis.

Based on the definitions in the TLOVR algorithm, if a subject is suppressed virologically
without discontinuing therapy, then the patient was classified as a success regardless of whether
a CDC Class C event occurred or not. Death, loss to follow-up, and discontinuation or switching
of study medications are considered as failure. Temporary discontinuation or dose reduction of
study medications and discontinuation or dose reduction of background therapies in blinded
studies was ignored.

In generating the TLOVR data set, a conservative approach was used. That is, the patient’s
earliest date of change in antiretroviral therapy, or other reasons for discontinuation, was
considered as the virologic failure date.

For graphical presentation, the proportion of patients continuing to respond (1-probability of
Loss-of-Virologic-Response) was computed for the comparison of the treatment regimens.
Subgroup analysis by age (cutpoint = 2 years) was also performed. Figures 13 and 14 show the
Kaplan-Meier (K-M) curves regarding the proportion of patients continuing to respond by
treatment regimen and by age strata. Overall, the two K-M curves for the treatment regimens are
significantly different, p<0.001 by the Logrank test.

The estimated virologic response rate or proportion of subjects with HIV RNA < 400 copies/mL
through Week 48 are listed in Table A10. Overall, pediatric subjects in the Viracept group had an
18.5% greater virologic response than those in the placebo group, with a 95% confidence interval
(CI) of (9.7,27.4%), p<0.0006 by the Mantel-Haenszel Chi-Square test. Similar results were
obtained using a weighted method.

Figure 14 shows the two K-M curves for the Viracept arm (symbol = ¢) and the two K-M curves
for the placebo arm (symbol = *). Note that the two solid lines denote K-M curves for age < 2
years subgroups, and the two dashed lines for age >=2 years groups.

Table A10: Estimated Virologic Response Rate at Week 48

Viracept (%) Placebo (%) Difference (%) 95% CI (%)
Age <2 10.0 (2/20) 3.7 (1/27) 6.3 -6.3, 18.8
Age >=2 28.1 (12/46) 2.1 (1/48) 24.0 12.8,35.2
Total* 21.2 (14/66) 2.7 (2/75) 18.5 9.7,27.4
Adjusted** 24.0 6.3 18.1 7.7,28.5

*P<0.0006 by the Mantel-Haenszel Chi-Square test.

**Weighted virologic response rate adjusting for age strata using the reciprocal of variances of treatment difference

in virologic response rates as weights.
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3.5. Time to First Change in ART

The distribution of time to first change in ART by treatment regimen for Study 556 is shown in
Table 11. 58 subjects (77%) in the placebo arm and 21 (32%) in the Viracept arm received
antiretroviral therapy (ART) changes during the study through 48 weeks. The greater proportion
of changes in ART in the placebo arm may be the main reason for the greater probability of loss-
of-virologic-response and the shortened time to failure.

The K-M analysis of time to first change in ART by treatment regimen and age groups was
performed. In this analysis, other reasons for discontinuation were considered as censored. The
results showed that significantly more subjects in the placebo arm had early switching and
change in ART than those in the Viracept arm, p<0.0001 by the Log-rank test. The K-M curves
are shown in Figure 15, where the two K-M curves for the Viracept arm (symbol = ¢) are at the
top, separating from the two K-M curves for the placebo arm at the bottom (symbol = *). Note
that the two solid lines denote K-M curves for age < 2 years subgroups, and the two dashed lines
for age >=2 years groups.

Table 11: Study 556: First Time of Change in ART

Week Placebo Viracept
# % # %

8- 1 1.33 0 0.00
12- 0 0.00 1 1.52
16- 6 8.00 0 0.00
20- 23 30.67 6 9.09
24- 13 17.33 6 9.09
28- 4 5.33 3 4.55
32- 1 1.33 0 0.00
36- 4 5.33 1 1.52
40- 0 0.00 1 1.52
44- 2 2.67 1 1.52
48- 4 5.33 2 3.03

never 17 22.67 45 68.18

total 75 100.00 66 100.00
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B. Individual Study Reviews

PACTG 353: A Phase I trial of the safety, tolerance, and pharmacokinetics
of oral nelfinavir (Viracept) co-administered with zidovudine (ZDV) and
lamivudine (3TC) in HIV infected pregnant women and their infants

Summary of Study Design

PACTG 353 was an open-label, multiple-dose, Phase I study designed to evaluate
the PK, safety, and tolerance of NFV in combination with ZDV and 3TC given to
HIV-infected pregnant women during pregnancy, labor and delivery, and
postpartum and to their infants. The study was conducted in anticipation that
NFV may be used for the treatment of HIV in pregnant women and may be used
as part of a regimen to prevent mother-to-child transmission of HIV in exposed
infants. At least 10 evaluable HIV-infected pregnant women between 14 and 34
weeks gestation were enrolled in each cohort.

The first cohort of women received the following oral treatment regimen:

e NFV 750 mg TID + 3TC 150 mg BID + ZDV 200 mg TID

The first cohort of infants received:

e NFV 10 mg/kg TID + 3TC 2 mg/kg BID + ZDV 2.6 mg/kg PO TID (or 2
mg/kg IV g8 hours)

After the initial evaluation of pharmacokinetic data from Cohort I, it was
determined that the NFV exposures in pregnant women were lower than those
previously reported in non-pregnant women. Similarly, the oral clearance of NFV
in infants was higher than that reported for adults. Higher doses of NFV were
studied for both pregnant women and their infants in Cohort II.

The second cohort of women received the following regimen:

e NFV 1250 mg BID + 3TC 150 mg BID + ZDV 200 mg TID

The second cohort of infants received:

e NFV 40 mg/kg BID + 3TC 2 mg/kg BID + ZDV 2.6 mg/kg PO TID (or 2
mg/kg IV g8 hours)

Pregnant women were begun on the treatment regimen at the time of enrollment
and continued until 12 weeks postpartum. They were evaluated at study entry,
every 2 weeks until delivery, then at 5-6 weeks and 12 weeks postpartum. At
each visit, women were evaluated for safety by recording any AEs, assessing
medical history and physical exam, and performing laboratory monitoring
(routine hematology, serum chemistry tests, CD4 and CDS cell counts, and HIV
RNA levels).

Infants were begun on study treatment at 12 hours of life (+/- 2 hours) and
received the regimen for 6 weeks. A table indicating the appropriate dose of NFV
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powder or crushed tablets for infants of different weights was included in the
protocol. Infants were evaluated at birth, 5 to 8 days of life, 3 to 4 weeks, 5 to 6
weeks, 3 months, and 6 months. Laboratory evaluations included HIV DNA PCR
for diagnosis of HIV infection at birth (or within 2 to 3 days if born on a
weekend), week 5 to 6, 3 months , and 6 months. Any positive HIV DNA assay
was repeated and samples were stored for HIV RNA quantitation and HIV
resistance evaluations if needed. Limited serum chemistry tests (SGOT, SGPT,
direct and indirect bilirubin, BUN, creatinine, amiylase, uric acid, and cholesterol)
and hematology (CBC with differential and platelet count) were performed at all
study visits up to 3 months. CD4 and CDS cell counts were also performed at
each study visit.

Pharmacokinetic assessments were performed on the pregnant women 10 to 15
days after the start of study therapy and again 5 to 6 weeks postpartum. Maternal
and cord blood samples were collected at the time of delivery for NFV
concentrations. Blood samples were collected from the infants at intervals after
delivery to determine the “washout” kinetics of NFV. More complete PK
sampling in the infants was performed at 5 to 8 days after birth and again at 5 to 6
weeks. 3TC PK sampling was to be performed in the infants at the same time
points.

Patient Population

Women were eligible to enroll in PACTG 353 if they met the following inclusion

criteria:

e HIV infection documented by ELISA and confirmed by Western Blot

e Pregnancy at 14 to 34 weeks gestation

e  Women with prior treatment with ddI, ddC, d4T, ZDV or NNRTIs are
eligible. Women who had received 3TC for < 3 weeks are eligible. Women
who had received 3TC for > 3 weeks were eligible under certain conditions.

* Women who had received NFV in combination with ZDV and 3TC for <3
weeks were eligible. Women receiving > 3 weeks of NFV, ZDV and 3TC
were eligible under certain conditions.

e Atleast 13 years of age or the local IRB age of consent, whichever was higher

e Normal level II ultrasound.

* Signed informed consent from the patient and/or her guardian. The father of
the fetus (if available after reasonable attempts have been made to contact
him) must also provide written consent.

e Patient must have access to a participating site and be willing to be followed
at this site for the duration of the study.

Women were not eligible to enroll in the study if they met any of the following

exclusion criteria:
e  Women who received > 3 weeks of 3TC.
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Women who were intolerant of ZDV or 3TC

Women requiring treatment with any anticonvulsant or antineoplastic drug or
any of the following drugs: rifampin, rifabutin, terfenadine, astemizole,
cisapride, triazolam, midazolam, ergot derivatives, amiodarone, or quinidine.
Current substance or alcohol abuse

Active opportunistic infection and/or serious bacterial infection or unstable or
severe medical conditiona at the time of study entry

Chronic malabsorption or chronic diarrhea or recent acute diarrhea
Abnormal laboratory findings: hemoglobin < 8.5 mg/dL, ANC < 1000
cells/mm3, ALT > 3 x ULN, serum creatinine > 1.5 mg/dL, platelets < 50,000,
amylase > 1.5 x ULN with abnormal lipase

Obstetrical complications in past pregnancies

Obstetrical complications in this pregnancy

Medical complication or conditions including: gestational diabetes diagnosed
prior to enrollment, pre-gestational diabetes, hypertensive disorders requiring
medications, cardiovascular disease including rheumatic or congenital heart
disease, collagen vascular disease, endomyocarditis, or chronic renal disease
Hematologic conditions including: hemoglobinopathies, coagulapathy,
idiopathic thrombocytopenic purpura, thrombotic thrombocytopenic purpura,
and fetomaternal blood incompatibilities with isoimmunization

Neurological conditions that may lead to pregnancy complications including
seizure disorder

Pulmonary conditions including: moderate to severe asthma (systemic and
inhaled steroids prohibited) and cystic fibrosis

Any evidence of fetal intolerance of the intrauterine environment as measured
by: intrauterine growth restriction< 10%, major fetal anomalies identified
sonographically, abnormal amniotic fluid volume, elevated maternal alpha-
fetal protein

Mothers who intend to breastfeed

Family history of PKU disease

Participation during current pregnancy in any other therapeutic or vaccine
perinatal treatment trial

Study Results

Enrollment of pregnant women into PACTG 353 began in December, 1997, and
the first cohort of 10 women was completely accrued as on June, 1998. As noted
above, the NFV exposures in Cohort I were lower than anticipated in both women
and infants and doses were escalated for the second cohort. Cohort II enrolled 23
women between May, 1999, and July, 2001. Two women in Cohort I failed to
deliver (one fetal demise and one elective abortion); all women in Cohort II
delivered live infants. Eight of 10 women in Cohort I and 16 of 23 women in
Cohort II completed the protocol-specified treatment from the time of entry until
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6 weeks postpartum. This review focused on the infants delivered during PACTG
353 and then followed on study. The efficacy, pharmacokinetic profile, and
safety of NFV in pregnant women will not be discussed further.

As noted above, there were 8 live births in Cohort I and 23 live births in Cohort
II. Table B1 summarizes the demographic characteristics of the infants born
during PACTG 353. One infant in Cohort I was withdrawn from the study

immediately after birth and no information is available on that infant.

Table B1: Baseline Demographics of Infants - PACTG 353

Characteristic Cohort I Cohort II Total
(N=8) (N=23%) (N=31%)
Gender

Male/Female 6/2 8/14 14/16
Race/Ethnicity

White non-Hispanic 3 1 4

Black non-Hispanic 0 7 7

Hispanic (any race) 5 14 19
Newborn Classification

Large for GA 1 0 1

Appropriate for GA 22 27

Small for GA 2 0 2
Gestational Age (weeks)

Mean (range) 38.9 (36-40) 38.3(37-41) 38.5 (36-41)
Birth Weight (grams)

Mean (range) 3058 (2050-4210) | 3010 (2150-3570) | 3023 (2050-4210)
APGAR Score at 1 minute 8 8.2 8.1
(mean)

APGAR Score at 5 minutes 9.1 9 9.1
(mean)

Source: NDA 20-778, SE5-022, PACTG 353: Final Analysis Report (Revised), Section 6, Vol. 5, pg 53.
*One infant was withdrawn from study immediately after birth and no demographic data were recorded.

A total of 26 infants started the treatment regimen after birth. One infant in

Cohort I who died at 4 days of age and 4 infants in Cohort II never received study

treatment. All 7 of the infants in Cohort I who began treatment completed the
study treatment period of 6 weeks. Fifteen of 19 infants in Cohort II completed
the 6 week study treatment period. Four infants discontinued treatment
prematurely at the request of the family or investigator. A total of 19 infants
required dose modification of NFV because of weight changes, toxicity, or non[’
compliance. Table B2 summarizes the disposition of infants in PACTG 353
through the 6 week treatment period. Six infants in Cohort I and 18 infants in
Cohort II completed the entire 6 month study follow-up.
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Table B2: Treatment disposition of infants - PACTG 353

Cohort I Cohort II Total
Number of live births 8 23 31
Infants never started study treatment 1 4 5
Death 1 0 1
Withdrew after birth 0 4 4
Infants off study treatment 7 19 26
Completed treatment 7 15 22
Off at request of caregiver 0 3 3
Off at request of investigator 0 1 1

Total dose modifications of study treatment 6(4) 18 (15) 24 (19)

(number of patients)

Dose increased (weight change) 4 11 15

Dose decreased (weight change) 0 1 1

Dose temporarily held 2 6 8
Clinical toxicity 2 4 6
Non-compliance 0 1 1
Vomiting 0 1 1

Source: NDA 20-778, SE5-022, PACTG 353: Final Analysis Report (Revised), Section 6, Vol. 5, pg 55.

Efficacy Analysis

Since PACTG was considered a pilot study primarily undertaken to determine the
PK profile of NFV in pregnant women and their newborn infants, no efficacy
analysis was conducted on the infants enrolled in the study. Infants were
evaluated for mother-to-child transmission of HIV. Only one infant in Cohort II
was determined to be HIV infected. All other infants completing the study were
determined to be non-infected. Although this represents a small number of
exposed infants, the rate of HIV transmission in PACTG 353 (1 of 24, 4%) was
comparable to that observed in other recent studies evaluating perinatal
transmission. This study is not adequate to support the efficacy of NFV in
prevention of mother-to-child transmission. To clearly define the role of NFV in
prevention of HIV perinatal transmission, a large, randomized study would be
needed.
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