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I. Executive Summary

The Office of Clinical Pharmacology and Biopharmaceutics has reviewed the information
submitted to Section 6 of NDA 21-503 (Viracept, nelfinavir mesylate). The information
provided on the new 625 mg tablet adequately addresses the requirements of 21 CFR Part
320 and 1s sufficient to make labeling recommendations related to clinical pharmacology,
biopharmaceutics and pharmacokinetics.

Recommendations

New 625 mg tablet Formulation
(_ The information provided in NDA 21503 supports the applicant’s labeling proposals for the
new 625 mg tablet. Two bioequivalence studies (Studies 712 and 713), exposure- response
analyses and dissolution information were provided and reviewed.

¢ Bioequivalence

In both bicequivalence (BE) studies, the 625 mg tablet (test) was not bioequivalent to the
marketed 250 mg tablet (reference); nelfinavir exposure with the 625 mg tablet was 15 to 32
% greater than that with the 250 mg tablet following single dose administration (1250 mg).
Because the 625 mg tablet was not bioequivalent to the 250 mg tablet, an exposure-response
analysis was conducted to determine the clinical effect of a higher nelfinavir exposure.

. Exfnosure-Response Analyses

The applicant and Pharmacometrics (PM) Reviewer conducted exposure-response analyses
to determine the potential clinical impact of increased nelfinavir exposure (625 mg tablet vs.
250 mg tablet). Both analyses showed a relationship between nelfinavir exposure (AUC)
and response (diarrhea). The PM review indicated that at the 1250 mg BID dose, subjects
receiving the 625 mg tablet had a 6 % higher probability (based on mean values) of having
diarrhea than subjects receiving the 250 mg have tablets. According to the applicant,
because diarrhea is clinically manageable and commonly encountered during anti-HIV
therapy, the 625 mg tablet can be used in the 1250 mg BID nelfinavir regimen. The Clinical
Division agrees with the applicant’s assessment.
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¢ Dissolution

The applicant provided sufficient dissoltution information to select a dissolution method and
to set a dissolution specification. Dissolution of the 625 mg tablet was evaluated under
varying conditions (different media, paddle rotation speed, and vessels). Based on
evaluation of the dissolution data, the dissolution method and specification for the 625 mg
tablet are:

Dissolution Method
Dissolution medium 0.1 N HCI
Paddle Speed 50 rpm
Vessel Standard

Dissolution Specification
Q=7 % in 45 minutes

Role of CYP2C19 in Nelfinavir Metabolism

The information provided by the applicant regarding the role of the CYP2C19 enzyme in
nelfinavir metabolism 1s adequate to make changes to the Viracept label. The information
comprises previously reviewed in vitro metabolism data (Clinical Pharmacology review for
NDA 20-779) and newer drug-drug interaction information (delavirdine-nelfinavir and
ritonavir-nelfinavir). The in vitro metabolism data indicated that the enzymes responsible
for nelfinavir metabolism had the following order of potency: CYP3A > CYP2C19 >
CYP2D6 > CYP2CS. In vivo drug-drug interaction and metabolism data showed that
delavirdine (CYP3A and CYP2C19 inhibitor) inhibited nelfinavir metabolism to a greater
extent than ritonavir (CYP3A inhibitor). Collectively, the in vitro and in vivo findings
indicate that the CYP2C19 enzyme plays a major role in the metabolism of nelfinavir. This
new metabolism information should be included in the nelfinavir label.

Date
Robert O. Kumi, Ph. D,
Clinical Pharmacology Reviewer
Date
Kellie Reynolds, Pharm. D.
Clinical Pharmacology Team Leader
i
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IIIl.  Summary of Clinical Pharmacology and Biopharmaceutics Findings

Background and Rationale

Nelfinavir mesylate is an HIV-1 protease inhibitor that is indicated for the treatment of HIV
in combination with other antiretroviral agents. Nelfinavir (NFV) is given as 250 mg tablets
in a 1250 mg twice daily (BID) or 750 mg three times daily (TID) regimen. The applicant
intends to introduce a new 625 mg tablet that will be used in the 1250 mg BID regimen.
Potentially, the 625 mg tablet will increase patient compliance, as patients will take two vs.
five tablets per dose.

Drug-drug interaction information for nelfinavir-ritonavir and nelfinavir-delavirdine were
included in the current submission to provide pharmacokinetic (PK) and safety information
at high NFV exposure and to support the role of CYP2C19 in NFV metabolism. The
applicant does not intend to include this drug-drug interaction information in label currently;
consequently, these drug-drug interaction studies were not reviewed in detail. Exclusion of
this drug-drug inferaction information is acceptable because the Viracept label already has
ritonavir-nelfinavir and delavirdine-nelfinavir drug-drug interaction information.
Furthermore, the new data will not provide specific dosing information for the described
drug combinations. In a previous submission (NDA 20779 SLR 039), the applicant
indicated that “nelfinavir is metabolized by CYP3A and CYP2C19 (at approximately equal
proportion) in humans”, but this information was not in the Viracept label. Consequently, in
the current submission, the applicant provided supporting information to reflect the
contribution of CYP2C19 to netfinavir metabolism.

Clinical pharmacology and biopharmaceutical studies included in NDA 21-503 are
sumimarized in the table below.

Study Identifier I Brief Description/Title
; Evaluation of Bioequivalence
Study 712 Bioequivalence assessment of 625 mg tablet vs. 250 mg table (fasted state)
Study 713 Bicequivalence assesstnent of 625 mg tablet vs. 250 mg table (fed state)
Evaluation of CYP2C19 contribution to Nelfinavir Metabolism
M/331/0070 Nelfinavir 750 mg TID + Delavirdine 400 mg TID
M/331/0073A Nelfinavir 750 mg TID + Delavirdine 400 or 600 mg TID
Study 711 Nelfinavir 1250 mg BID + Delavirdine 600 mg BID
Evaluation of Dissolution .
| Dissolution data for BE studies
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Summary of Key Bioequivalence, Drug-Drug Interaction and Metabolism, and

Biopharmaceutical Information

* In healthy volunteers receiving a single 1250 mg dose, the 625 mg tablet was not
bioequivalent to the 250 mg tablet formulation under fasted or fed conditions. Int the
fasted state (n = 27), the AUC and C,,, were 32 % and 24 % higher, respectively, for the
625 mg tablet compared to the 250 mg tablet. In the fed state (n =28), the AUC and Cy«
were 24 % and 15 % higher, respectively, for the 625 mg tablet compared to the 250 mg
tablet.

* Based on the exposure-response analyses, the incidence of diarrhea in subjects receiving
the 625 mg tablet is approximately 6 % greater than_in subjects receiving the 250 mg
tablet at a 1250 mg twice-daily dose

¢ Invivo, nelfinavir is metabolized primarily by CYP3A and CYP2C19

¢ Delavirdine inhibits nelfinavir metabolism to a greater extent than ritonavir; the
increased inhibition by nelfinavir is likely due to inhibition of CYP2C19 in addition to
CYP3A.

* Based on a cross-study comparison (Study 713 vs. 712), food increases nelfinavir AUC
and Cpax by 2-3-fold following administration of the 250 mg and 625 mg tablets. The
pharmacokinetic variability in the fasted state (> 50 %) is greater than that in the fed
state (< 40 %). :

IV. Question Based Review (QBR)

An abridged version of the Question Based Review (QBR) was employed for this review
because the submission (NDA 21-503) focuses on the new 625 mg tablet. For additional
background information on nelfinavir, please refer to the Clinical Pharmacology and
Biopharmaceutics Reviews for NDA 20-779 and NDA 20-778.

The four main QBR areas addressed in this review are as follows:

1. General Attributes (Characteristics of 625 mg Formulation)

2. General Clinical Pharmacology (Exposure-Response)

3. Extrinsic and Intrinsic Factors (Drug Interactions and Genetic Polymorphism)
4. Biopharmaceutics (Bioequivalence, Food and Dissolution)

What are the general attributes of the proposed 625 mg tablet?
The 625 mg nelfinavir mesylate tablets are immediate release tablets, and have the same
chemistry manufacturing and controls processes as the marketed 250 mg tablets. The 625
mg tablets are white and have an oval shape. The main differences between the 625 mg
tablet and the 250 mg tablets are as follows: 1) addition of colloidal silicon dioxide

— 625 mg tablet) and 2) deletion of FD&C Blue = dye (625 mg tablet).
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The quantitative cornposition of the proposed 625 mg tablets (Formula PD AG1343-35.2) is
tabulated below.

Tablet Core | Quantity (mg) | wiw (%)
Nelfinavir mesylate, —_ ’

Calcium silicate

Crospovidone

Colloidal Silicon Dioxide, NF

Magnesium stearate, NF / T

Film Coating

—————

' 1
|_Total Target Weight/ Film coated tablet e [ 1000

What are the general clinical pharmacelogy characteristics of nelfinavir?
(bioequivalence and exposure-response)

Bioequivalence
In both bicequivalence studies {healthy volunteers), the 625 mg tablet produced higher
nelfinavir exposure than the 250 mg tablet following a single 1250 mg dose (Tables I and

o).

Table I: Arithmetic Mean + SD and Geometric LS Mean Ratios (90% CI) of Investigational 625 mg Nelfinavir Mesylate
Tablets Relative to 250 mg Tablets (fasted)

Arithmetic Mean + §D Geometric LSMean Ratio (90%CI)
Parameter Treatment A: 5 x 250 mg Treatment B: 2 x 625 mg Nelfinavir | Treatment B vs. Treatment A
{Units) VIRACEPT Tablets (N=27) | Mesylate Tablets (N=27) ]
AUC.(pg*h/ml) | 20.8 +13.2 258+154 1.32{1.11-1.57)
Caax (ng/ml) 273173 336x+1.74 1.24(1.09-1.42)

Table II: Arithmetic Mean % SD and Geometric LS Mean Ratios (90% CI) of Investigational 625 mg Nelfinavir
Mesylate Tablets Relative to 250 mg Tablets (fed)

Arithmetic Mean + SD Geometric LS Mean Ratio (90% CI)
Parameter Treatment A: 5 x 250 mg Treatment B: 2 x 625 mg Treatment B vs. Treatment A
{Units} VIRACEPT Tablets (N=28) { Nelfinavir Mesylate Tablets (N=28)
AUC. (pg*h/ml} | 38.4 £ 14.1 4621140 1.24 (1.16-1.33)
Croas (pg/ml) 489+ 158 550+ 148 1.15(1.09-1.21)

Both BE studies were conducted with healthy volunteers who received a single 1250 mg
NFV dose (5 x 250 mg tablets or 2 x 625 mg tablets) on two separate occasions. In the
fasted BE study (712), both the Cy.x and AUC were outside the “no difference” boundary
(80 — 125 %); whereas, in the fed BE study (713), Cuax Was within the boundary and AUC
was not within the boundary.

Potentially the higher NFV exposure with the 625 mg tablet could lead to an increase in the P
incidence or severity of drug-related adverse events. The higher nelfinavir exposure is not
expected to decrease NFV efficacy, based on exposure-response principles. The clinical

APPEARS THIS WAY 5
ON ORIGINAL




|

significance (safety) of the increased NFV exposure was evaluated in an exposure-response
analysis conducted by the Pharmacometrics Reviewer, Dr. Jenny J. Zheng The applicant
also conducted an exposure-response analysis.

Exposure-Response Analyses

Both the applicant’s and Pharmacometrics (PM) Reviewer’s exposure-response analyses
showed a relationship between NFV AUC and the incidence diarrhea. Other adverse events
could not be adequately evaluated because of their low incidence rate. AUC was used as the
exposure measure and diarrhea was used as the response measure. The choice of AUC as the
exposure measure is reasonable to compare the formulations because AUC differed between
the 625 and 250 mg tablet. Diarrhea is a suitable response measure because it is the most
commonly reported nelfinavir-associated adverse event.

Study Populations

e Pooiled Population 1

Pooled data were used in the exposure-response analyses (Applicant and Pharmacometrics
Reviewer). These data {n = 317) were obtained from studies 503, 510, 511, and 542 in
which patients had pharmacokinetic (exposure) and safety (response) data. Different dosage
regimens were assessed in these studies including NFV 500 TID, 750 TID, 1000 TID and
1250 BID. Nelfinavir was given with other antiretroviral drugs in these clinical trials, but
NFV exposure was not significantly altered by these drugs relative to when NFV was given
alone. :

{ e Pooled Population 2
Additional safety data were available from a clinical study in which delavirdine (DLV) and
NFV were coadministered (Study 0073B). DLV inhibits NFV metabolism, increasing NFV
exposure by 2- to 3-fold (see Extrinsic Factors: Drug-Drug Interactions) relative to when
NFV is administered alone or with less potent inhibitors of NFV metabolism. Exposure data
were unavailable in this study; however, NFV exposure could be assumed to be greater than
that achieved with the 625 mg tablet or in Pooled Population 1 based on other PK study
results (Studies 0073A, 0070 and 711).

Applicant’s Exposure-Response Analyses
In the applicant’s analyses, AUCs were stratificd based on observations from previous
clinical pharmacology studies. The AUCs4y, ranges were <41, 41 -61 and > 61 ugh/ml and
corresponded to the lower quartile, interquartile range, and upper quartile of AUC values,
respectively, observed in NFV clinical pharmacology studies (250 mg tablet). For the
applicant’s assessment, AUCs above 61 ptgh/ml correspond to high exposures, AUCs
between 41 and 61 are the typical NFV exposures, and AUC < 41 are low exposures. The
Statistical Reviewer (Dr. Susan Zhou) indicated that the distribution of AUCs using the
above ranges was inconsistent with expected distribution theory (unequal numbers of
patients in each quartile). The apparently inappropriate AUC stratification may have
influenced the outcome of the applicant’s exposure-response analyses. The PM Reviewer
used a logistic regression approach that treated AUC as a continuous variable, rather thanas -
a “categorical” vanable defined by AUC range. The PM reviewer’s data handling approach
( is more robust because fewer assumptions about data distribution are required.
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Highlights from the applicant’s exposure-response analyses (Pooled Populations 1 and 2)
are as follows:

Patients with drug-related diarrhea (= grade 2) had an increased incidence of diarthea
with increased plasma concentrations of NFV.

There was no relationship between the incidence of nausea, flatulence, or rash with NFV
exposure.

There was no relationship between cardiac events (tachycardia most commonly
reported) and nelfinavir exposure.

There was no relationship between discontinuations due to adverse events and exposure
to NFV.

There were marked changes in hemoglobin and neutrophils in the high exposure group
(AUC > 61) compared to the low exposure group; however, due to the small number of
patients, the clinical significance of the observation is unclear.

The applicant’s exposure-response conclusion was “exposure of nelfinavir above 61 ugh/ml is
not associated with new or unacceptable risks”.

Reviewer’s Note
Although the NFV-DLY produce higher NFV exposure than the 625 mg tablets, it is unclear
if the NFV adverse event profile was changed in the presence of DLV.

The Pharmacometrics Reviewer generally agrees with the applicant’s conclusions.
However, the PM Reviewer used an alternative exposure-response analysis approach that
provided a quantitative assessment of the difference in incidence of diarrhea for subjects
taking the 250 mg tablet vs. the 625 mg tablet.

Pharmacometrics Review (PM Consult)

The main question addressed in the exposure-response analyses was “What is the clinical
impact of the difference in exposure between the two nelfinavir tablet formulations™?

As indicated previously, the exposure (AUC)-response (diarrhea) data were fit to a logistic
regression model; the PM review showed a statistically significant association between the
probability of having diarrhea (> grade 2) and AUCa4 (p<0.0053). The relationship between
AUC and the probability of having diarrhea 1s depicted in figure 1.
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Figure 1: Plot of Probability of Diarthea vs. Nelfinavir AUC

The Association of Probability of Diarrhea with the Exposure (AUC)
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Using the exposure-response information in conjunction with the AUC data from study 713
(fed BE study) the following predictions were made (Table HI).

Table III: Mean (Range) Predicted probability of having diarrhea using Study 713 data

250 mpg tablet 625 mg tablet
AUC,,’ in pgehr/mL 76.78 (22.26-130) | 92.5 (43.6-173.2)
Probability of having 2 grade 2 diamhea 0.31 (0.13-0.54) 0.37(0.17-0.72)

* AUC;, was calculated as 2*AUC,..., because AUC, . was obiained from a single dose study.

Conclusions from the pharmacometrics analyses were:

1) An exposure-response relationship existed between the incidence of diarrhea and
nelfinavir AUC.

2) Administration of the 625 mg tablet has a 6 % higher probability (based on mean values)
of causing diarrhea (> grade 2) relative to the marketed 250 mg formulation.

Reviewer’s Comment on Exposure-Response Findings

The finding of increased diarrhea with increased NFV exposure may be expected based on

previous findings; in NDA 20-779, . - the 1000 mg TID dose due

to an unacceptable incidence of diarthea in subjects. Taking the bioequivalence results into

consideration, the following extrapolations can be made:

* 1000 mg TID via the 250 mg dose will give a total datly dose of 3000 mg and

* 1250 mg BID dose via the 625 mg tablet will be equivalent to a total daily dose of 3100
mg (24 % increase, based on AUC) or 2875 mg (15 % increase, based on Cpy).

Clearly, the 625 mg tablets will provide a dose that was previously associated with

unacceptable incidence of diarrhea. However, it should be noted that the applicant’s

definition of “unacceptable diarrhea” may have changed since the time of drug approval due
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to improved understanding of NFV exposure-response relationships; this improved
understanding also impacts the risk/benefit assessment.

Reviewer’s Note: Potential Limitations of Exposure Response Analyses

Two major potential limitations of the exposure-response analyses are the fact that the data
used for the prediction are from a limited number of subjects (n=28, Study 713) and that the
AUC values may not be accurate. AUC data from a limited number of subjects may not be
representative of the variability that has been observed in all NFV studies: some NFV PK
studies with the 250 mg tablet had exposures that exceed those observed with the 625 mg
tablet. Therefore, the apparent difference in exposure and subsequent difference in
incidence of diarrhea may not always be valid. The accuracy of the AUC,, estimation is not
certain, because 1) NFV exhibits diurnal variation, where morning trough concentrations
are twice as high as evening trough concentrations (BID regimen) and 2) the analyses are
based on extrapolation from non-steady data (single dose, rather than multiple dose data).
It should be further noted that the pooled exposure-response data used in the analyses may
have some shortcomings (e.g. unknown degree of patient compliance and uncertainty of
adverse event reporting) associated with obtaining data from long-term clinical studies. In
spite of the potential shortcomings, the exposure-response analysis is useful for estimating
the clinical impact of increased NFV exposure (625 mg vs. 250 mg tablet).

. Reviewers Recommendation

Based on the exposure-response relationship, there is an increased risk of diarrhea with the
new 625 mg tablet formulation compared to the 250 mg marketed formulation. According to
the applicant, diarrhea is a clinically manageable condition. The Medical Reviewer agrees
with the applicant’s assessment on the manageability of diatrhea. Therefore, the potential
benefit of the new 625 mg tablet (lower pili burden) appears to outweigh the risk of
increased occurrence of diarrhea. However, if necessary, patients can revert to using the 250
mg tablets if diarrhea is less tolerable with the 625 mg tablet compared to the 250 mg tablet.
It should be noted that the applicant intends to continue marketing the 250 mg tablet.

Labeling {Based on Exposure-Response Anatyses)
The risk-benefit implications of the 625 mg tablet relative to the marketed 250 mg tablet
should be conveyed in the label. Wording has been included in the Adverse Events section

of the proposed labe! (Clinical Division’s proposal) and the Clinical Pharmacology section
will state See Adverse Events.

What factors affect nelfinavir exposure?

The factors of formulation and metabolism (contribution of CYP3A and CYP2C19
pathways) affect nelfinavir exposure. The formulation factor was assessed in the
bioequivalence studies and the metabolism factor was assessed in drug-drug interaction
studies and via CYP2C19 genotyping and phenotyping.

Y
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Formulation

Nelfinavir exposure is affected by the extrinsic factor of formulation. The 625 mg tablet is
not bioequivalent to the 250 mg tablet under both fasted and fed conditions; the AUC and
Chnax 0f the 625 mg tablet are higher than that of the 250 mg tablet [See What are the general
clinical pharmacology characteristics of nelfinavir? (exposure-response}].

Drug-drug interactions

The drug-drug interaction studies included in this NDA indicate that NFV in vivo
metabolism is mediated primarily via CYP3A and CYP2C19. Previous in vitro data (NDA
20-779) indicate that NFV is metabolized primarily by CYP3A (~50 %) and CYP2C19 (~33
%). The current label indicates that “Ir vitro, multiple®ytochrome P-450 enzymes including
CYP3A are responsible for metabolism of nelfinavir”. In NDA 21-503 the applicant
provided in vivo data from nelfinavir-delavirdine and nelfinavir-ritonavir drug interaction
studies (Tables I — IV) that support the in vitro findings. Ritonavir (RTV) inhibits CYP3A
and several other enzymes, whereas delavirdine (DLV) inhibits both CYP3A and CYP2C19.
Coadministration of RTV with NFV {Kurowski ef a/.} resulted in a maximal 50 % increase
in NFV exposure (Table I} and coadministration of NFV with DLV (Studies 0070, 0073 and
711) increased NFV exposure by 2 100 % (Tables II, Il and IV). Collectively, data from
these four studies indicate that DLV is a stronger metabolic inhibitor of NFV metabolism
than RTV; consequently, CYP2C19 plays an important role in NFV metabolism.
Consequently, the label should be updated to include the CYP2C19 information.

Table I: Nelfinavir-Ritonavir Interaction {n = 12, per group): Kurowski et a/

PK. Measure Day i4 ‘ Bay 31
NFV 1250 mg BID NFV 1250 BID + RTV 100 mg | NFV 1250 BID + RTV 200 mg
Group A Group B Group A Group B
AUCq,; {pghr/mL) 27.146.8 108103 318293 36978
Cradltg/ml) 33912074 425+ 1.65 409+1.74 4.46+0.78
C;: Moming{ug/mL} 1.76 + 0.550 1.3520.563 1.71 £ 0.60 2.21+0.80
Table II: Nelfinavir-delavirdine Interaction Study: M/3331/6070 (healthy volunteers)
Group A Group B
PK Mecasure Day 7 Day 14 Day 14
NFV alone 750 mgq 8 hr | NFV 750 mgq8 hr + DLV NFV 750 mg q 8 hr + DLV 400
400 mgq 8 hr mgq8hr
€y in pg/mL 3214 6314 6.7+14
| (ramge) 0 e _ i
Crae In pg/ml 42 1.7 76t14 g1z 11
{(ange) - MU
Cominpg/mL | 22.%1.1 49+ 14 53+ 1.6
(range) —————n —_——
i
Table ill: Nelfinavir-delavirdine Interaction Swmudy: M/3331/0073 (HIV-infected subjects)
PK Measure NFV 750 mg TID + DLV 400 mg TID | NFV 750 mg TID + DLV 600 mg TID
N=10 N=10
AUC ;3 hr in pg/ml 42949 48t 16
(range) e amma —_—
[T 66+15 | 70221
{range) —_
Coin in pg/mL 3.7%1.0 3.9£22
(range) -_— -
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Table IV: Nelfinavir-delavirdine Interaction Study: Study 711

PK Measure Dav i4 Day 14
NFV 1250 mg BID NFV 1250 mg BID + DLV 608 mg BID
AUC 5 tn 1ghr/mL 54.5 180
(range) — —
Conex in pg/ml 375 | 9.64
(range) — —
Coredone i1 Hg/ml. 1095 5.47
(range) Cee——es e

The drug-drug interaction information included in NDA 21-503 was not reviewed in detail
because the information will not be included in the label and does not provide any dosing
recommendations. It should be noted that the Viracept label has information from Study
0070 and a previously conducted NFV-RTV study. However, NFV-RTV information in the
label was obtained under non-steady-state conditions; the information from the Kurowski
study was obtained at steady-state conditions and may be more clinically relevant.

Additional Information Supporting the Role of CYP2C19 in Nelfinavir Metabolism
CYP2C19 genotyping information obtained from two subjects supports CYP2C19’s role in
NFV metabolism. CYP2C19 exhibits genetic polymorphism; approximately 2 % of the
Caucasian population and 20 % of the Asian population are poor metabolizers. According to
the applicant, the CYP2C19 poor metabolizers (based on CYP2C19 phenotype or genotype)
have the following two characteristics: 1) NFV exposure is 2 to 3 fold higher than the
median nelfinavir exposure (50 pgh/ml) and 2) have little or no AG1402 (primary active
NFV metabolite) in the plasma because AG1402 is generated exclusively by CYP2C19.

The data available for poor metabolizers are summarized in the table below.

Study | Metaboi.c Status | Regimen AUC,: | AG1402
1131 | Poor 1250 mg BID NFV + 10 mg atorvastatin for 2 weeks | 155 Not indicated
321 * | Poor 758 mg NFV TID for 6 days 105 none

649 * | Poor 1250 mg NFV BID for 8§ days 145 none

* same subject tock part in both trials

The data from these two poor metabolizers support the claim that CYP2C19 plays a major
role in the metabolism of nelfinavir.

What are the general biopharmaceutics characteristics of the 625 mg formulation
(Bioequivalence, Food and Dissolution)?

Bioeqiuiivalence

As discussed previously, the new 625 mg tablet is not bioequivalent to the marketed 250 mg
tablet. For additional bioequivalence information see “What are the general clinical
pharmacology characteristics of nelfinavir? (bioequivalence and exposure-response)”

Food

Based on a cross-study comparison (Study 713 vs. 712), food increases NFV exposure by 2-
3-fold. This food effect (increased NFV exposure) findings have been observed previously

with the 250 mg tablet formulation. It is noted that the Viracept label indicates that
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nelfinavir should be taken with food. The variability in PK in the fed state (< 40 %) 1s lower
than in the fasted state (> 50 %).

Dissolution
Dissolution Method and Specification
The applicant provided sufficient dissolution information to select a dissolution method and
to set a dissolution specification. Dissolution of the 625 mg tablet was evaluated under
varying conditions (different media, paddle rotation speed and vessels). Based on evaluation
of the dissolution data, the dissolution method and specification for the 625 mg tablet are:
e Dissolution Method

USP Apparatus II {paddle)

Dissolution medium 0.1 N HCI

Paddle Speed 50 rpm

Vessel Standard
Agreement was reached between the FDA and applicant on the dissolution method prior to
NDA submission. This method is the same as that for the 250 mg tabiet.

e Applicant’s Proposed Specification Q = -~ % in 45 minutes

The proposed dissolution specification is unacceptable because ™ (mean) of NFV is
dissolved withir — .Table below). This reviewer recommends a specification of Q
= «— % in 45 minutes. This recommendation is more consistent with the dissolution data and
the recommendations in the Guidance for Industry: Dissolution Testing of Immediate
Release Solid Oral Dosage Forms than the applicant’s proposed specification.

Dissolution data for the 625 mg tablets used in the bioequivalence studies are tabulated
below*. See Appendix for Additional Dissolution data.

Resulty Results Results

Test Namw Arcceptance Criteria Lot DT2I52R Lot DT2153R Lot DT2Z154R
Dissolution NLT / % (Q) in 45 min % Mnssolved % Dissolved % Dissolved
S min ’

10 min

15 min

20 min

30 min

45 min

60 min

90 min

*Note: f‘rcviousiy reviewed dissolution data indicate that there is low variability in dissolution data for
individuai tablets (CV . at any given time point.

Overall, dissolution data for the 625 mg tablet (See Dr. George Lunn’s Chemistry Review

for Stability Information) indicate that the 625 mg tablet will meet the S1 criterion for Q =

~ % in 45 minutes and meet the S2 criterion for Q == % in 45. Thus, the spectfication, Q

= — % at 45 minutes is reasonable in this reviewer’s opinion. -
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Dissolution Data Supporting Dispersion of Tablets (Dosage and Administration Section)

Based on the dissolution data below (see Appendix for more detailed data), dispersed
(dissolved) tablets are expected to perform in a similar manner (meet dissolution
specification) as intact tablets. Therefore, patients unable to swallow tablets may dissolve

625 mg tablets in a small volume of water and consume liquid. Similar dissolution data were

provided to support dispersion of the 250 mg tablets (NDA 20779 SLR 010) for patients
unable to swallow tablets. :

Mean 1 8D (CV %) Dissolution Data for Whole Nelfinavir mesylate 625 mg tablets and Dispersed
Nelfinavir Tablets (lot # DT21532)

% of nelfinavir mesylate dissolved

Time (min) | § t0 15 20 30 45 60 90
Whole 4382+ 63.10+ 7193 77.194¢ 83.29+ 88.08 £ 90.78 9347+
Tablets 180 (4.1) |2.14(34) [2.59(3.6) {2.69(3.5) | 2.77(33) | 2.8 (3.2) | 2.89(3.2) 1299(3.)
Dispersed | 6816+ | 7745+ [ 81.89+ [84.64+ |87.87% |9066+ |9230+ |9409%
Tablets 277(4.1) 12433.1) [2.27(28) |2.14(25) | 1.93(2.2) | 1.79(2.0) { 1.61 (1.7) 1 1.45(L.5)
V. Labeling

Summary of Applicant’s Proposed Labeling Changes
1. Description of new 625 mg tablet

Clinical Pharmacology Section

Included statement about absence of absolute bioavailability data

Provided bioequivalence information (625 mg tablet compared to 250 mg tablet)
Included information about the contribution of CYP2C19 to nelfinavir metabolism
Warning Section (Drug Interactions)

Included information about CYP2C19’s contribution to nelfinavir metabolism
Modified list of drugs that are not expected to undergo clinically significant
metabolically-based drug interactions (removed = ~——

..E.a-)...!\)

4. Dosage and Administration Section

* Included 625 mg tablet as a Viracept formulation, indicating that the 625 mg tablet
could be dissolved in water for patients unable to swallow whole tablets.

OCPB Labeling Recommendations: Labeling Revisions to Proposed Labeling Changes

In general, the applicant’s labeling comments are acceptable. The following comments and

revisions were conveyed to the applicant on March 28, 2003.

1. Clinical Pharmacology

* Comments: applicant was asked to put pharmacokinetic data in a tabular format, add
AUCq.24 or Cssayg data, and replace the +/- sign with + sign.

e Deleted '

* Reworded bioequivalence information to reflect findings from bioequivalence (fasted
conditions) and relative bioavailability assessments; additionally, applicant asked to
include bioavailability information on approved powder formulation

* Included see Adverse Events statement.

® The word was replaced with enzyme
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ON ORIGINAL



¢ Jn vitro metabolism section reordered.
2. Warmnings
¢ Deleted

Included information about potential QT prolongation (inserted by clinical diviston) by
NFV’s inhibition on CYP3A metabolism of other drugs.

-

Lt

. Precautions (Drug interactions)

Changed list of drugs that are unlikely to undergo clinically significant drug-drug
interactions (deleted —_

Note: Labeling Update

The applicant accepted all of the OCPB labeling recommendations. The final approved label will
incorporate the described labeling changes.
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~  APPENDIX

Study 713: Fed BE Study
Study 712: Fasted BE Study
Dissolution Data
Pharmacometrics Review
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Study Title: A Randomized, Phase 1, Open-label, Crossover Study to Assess the Bioequivalence of 250-mg
And 625-mg Tablets of Nelfinavir Mesylate Under the Fed Condition (Study 713}.

Investigator: — T

Study Center: e e
Study period:  10/2001

Objective:
To determine the bloequivalence of the currently marketed 250-mg VIRACEPT tablets (United
States}) and the 625-mg tablet formulation of nelfinavir mesylate under fed conditions.

Study design:

This was a single-dose, randomized, open-label, 2-way crossover study. Twenty-eight

subjects (healthy volunteers) were randomly assigned to receive either treatment A or

treatment B (described below) at the first dosing and the alternative regimen at the second

" dosing, under fed conditions. There was a 2- to 7-day washout period between treatments.

The treatments were as follows:

* Treatment A (reference): A single 1250 mg dose of nelfinavir mesylate, consisting of five 250
mg VIRACEPT tablets

» Treatment B (test): A single 1250 mg dose of nelfinavir mesylate, consisting of two 625 mg
nelfinavir mesylate tablets

Treatments A and B were administered in the moming 5 to 10 minutes after the subject completed a

standard light breakfast (286 kcal, 1.1 g fat).

Formulation:
» Test formulation: nelfinavir mesylate 625 mg tablet; lot number DT21521.
* Reference formulation: nelfinavir mesylate 250 mg tablet; lot number YT21451A. -

Blood Samples
Blood samples were collected before each dose and at 05,1,15,2,3,3.5,4,5,6,8, i0, 12,
18, and 24 hours after each dose.

Bioanalytical Assay
Plasma concentrations of nelfinavir (NFV) were measured by a validated HPLC method with UV
detection. The assay performance was acceptable. The interassay coefficients of variation of the

- quality controls for the analytical runs ranged from —— ., with percentage differences
from the theoretical concentration ranging from —_ T'he assay concentration range
was — pg/mL. Inspection of sample chromatograms indicates that the assay was specific

for nelfinavir. Coefficients of correlation for individual runs were greater than .—

Pharmacokinetics (PK)
The following NFV PK measures were determined: AUC,.., AUCst, Craaxs tmax, and typ
were estimated for both treatments using SAS, version 6.12.

Pharmacekinetic Analysis
Standard pharmacokinetic-statistical analyses were used to evaluate bioequivalence of the .
625 mg formulation (250 mg as reference formulation). i
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Results:

All 28 subjects received at least one dose of study drug and completed the study. There was no
significant difference among the treatment groups with respect to age, sex, or race (Table 1.

Demographic Variable Value
Age (years)

Mean (8D) 32 (10.6)
Ranpe 18-55
Sex, N (%)

Men 10 (36)
Women 18 (64)
Racea N (%)

White 21 (75)
Black 1(4)
Asian 1 (4)
Hispanic 5{18)
Height (in)

Mean (SD) 68.4(3.7)
Range 63 -77
Weight (Ib)

Mean (SD) 155.0 (25.5)
Range 107-223

The 625 mg tablet formulation was not bioequivalent to the marketed 250 mg tablet
formulation (Table H). For most subjects (n = 25, increased NFV exposure vs. i = 3,
decreased NFV exposure; see Appendix for individual data) receiving the 1250 mg single
dose, the NFV exposure for the 625 m g tablets was greater than for the 250 mg tablets. The
clinical significance of the increased exposure was evaluated in the Pharmacometrics
Review,

Table 11: Geometric Least Squares Mean* (95% CI) and Geometric LS Mean Ratios (90% Cl) of Investigational 625
mg Nelfinavir Mesylate Tablets Relative to 250 mg Tablets (1250 mg single dose, n =28)

Geometric LS Mean (95% CI) Geometric LS Mean Ratio (90% Cl)
Parameter (units) Treatment A: 250 mg Treatment B: 625 mg Treatment B vs. Treatment A
. VIRACEPT Tablets Nelfinavir Mesylate Tablets
AUXo . (pg*vmL) | 35.7(33.6-37.8) 442 (41.7-46.9) 1.24 (1.16-1 33)
AUC,o (pg*h/mL) | 34.9 (33.0-37.0) 43.4 (41.046.0) 1.24(1.16-1.33)

Crns (ng/mL) 4.62 (4.41-4.84) 5.31(5.06-5.56) 1.15(1.09-1.21)
* See Appendix for additional PK data listings .

Comment on Variability

The coefficients of variability (CVs) for the exposure measures were less than 40 % (range
2737 %). These CV values are comparable to those observed in other studies where
subjects received nelfinavir in the fed state.
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l Safety Highlights from Applicant’s Summary:
Four (14%) of the 28 subjects experienced 12 treatment-emergent adverse events (AEs),
seven of which were determined by the investigator to be related to the study drug. No

death, serious AE, or discontinuation due to an AE occurred among subjects participating in
this study.

Conclusion:

When administered as a single 1250 mg single dose, the 625-mg formulation was not bioequivalent
to the marketed 250 mg tablets; the 625 mg tablet produces 24 % and 15 % higher nelfinavir AUC
and Ciay, respectively than the 250 mg tablet.
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Pharmacokinetic Data for Study 713
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Study Title: A Randomized, Phase I, Open-label, Crossover Study to Assess the Bioequivalence of
250-mg and 625-mg Tabiets of Nelfinavir Mesylate Under the Fasting Condition
(Study 712)

Investigator:
Study center:
Study period:  09/01

Objective:

To determine the bioequivalence of the currently marketed 250-mg VIRACEPT tablets
(United States) and the 625-mg tablet formulation of nelfinavir mesylate under fasting
conditions.

Study design:

This was a phase I, single-dose, randomized, open label, 2-way crossover, single-center

study. Twenty-eight subjects (healthy volunteers) were randomly assigned to receive either

treatment A or treatment B (described below) at the first dosing and the alternative regimen

at the second dosing, under fasting conditions. There was a 2- to 7-day washout period

between treatments. The treatments were as follows:

» Treatment A (reference): A single 1250 mg dose of nelfinavir mesylate, consisting of
five 250 mg VIRACEPT tablets

¢ Treatment B (test): A single 1250 mg dose of nelfinavir mesylate, consisting of two 625
mg nelfinavir mesylate tablets

Treatments A and B were administered after an overnight fast of at least 10 hours.

Formulations:
¢ Test formulation: nelfinavir mesylate 625 mg tablet; lot number DT21521
¢ Reference formulation: nelfinavir mesylate 250 mg tablet; lot number YT21451A.

Biood Samples
Blood samples were collected before each dose and at 0.5, 1, 1.5, 2, 3, 3.5, 4, 5, 6, 8, 10, 12, , |
18, and 24 hours after each dose.

Bioanalytical Assay

Plasma concentrations of nelfinavir (NFV) were measured by a validated HPLC method
with UV detection, The assay performance was acceptable. The interassay coefficients of
variation of the quality controls for the analytical runs ranged from -— . with
percentage differences from the theoretical concentration ranging from —_

The assay concentration range was —  gg/mL. Inspection of sample
chromatograms indicates that the assay was specific for nelfinavir. Coefficients of
cortelation for individual runs were greater thar  —

Pharmacokinetics (PK)

The following NFV PK measures were determined: AUCq..., AUClasi, Crniax, tmax, and tysy
were estimated for both treatments using SAS, version 6.12,

Pharmacokinetic Analysis
Standard pharmacokinetic-statistical analyses were used to evaluate bioequivalence of the
625 mg formulation (250 mg as reference formulation).
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Results

Twenty-eight subjects received at least one dose of study drug and 27 subjects completed
the study. Subject demographics are summarized in Table I.

Table I: Subject Demographics

Demographic Variable Value

Age (years)

Mean (SD} 33.301.3)
Range 18-55

Sex N (%)

Men 10 (37)
Women 17 (63) -
Race N (%)

Caucasian 21 (78)
Black (4

Asian 1 (4)
Hispanic 4(15)
Height (in)

Mean (SD) 68.5 (3.7
Range 63-77
Weight (Ib)

Mean (SD) 153.6 (23.5)
Range 107-223

N = number, SD = standard deviation.

There was no significant difference between the treatment groups with respect to age, sex,
or race. According to the applicant, one subject (# 28) was discontinued from participation
in this study due to mild abdominal cramping, nausea, and lightheadedness; this subject also
experienced vomiting but was not withdrawn because of that adverse event.

Pharmacokinetic results:-

The plasma concentration-time profiles (median) for subjects receiving a single 1250 mg
dose (250 mg tablet or 625 mg tablet) of nelfinavir are depicted in figure 1.

Figure 1: Nelfinavir plasma concentration-time profile (median)
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The 625 mg formulation was not bioequivalent to the marketed 250 mg formulation, as
shown in Table II.

Table 1l: Geometric Least Squares Mean* (95% CI) and Geometric LS Mean Ratios (90% CI) of
Investigational 625 mg Nelfinavir Mesylate Tablets Relative to 250 mg Tablets (1250 mg single dose, n =27}

Parameter (Units) Treatment A: 250 mg | Treatment B: 625 mg NFV Treatment B vs. Treatment A
VIRACEPT Tabiets | Mesylate Tablets

AUCs-. (ng*h/mL) | 16.2 (14.0-18.7) 214 (18.5-24.8) 132 (1.11-1.57)
AUC,(ug*Vml) | 15.5(13.3-18.0) 20.8(17.9-24.2) 1.34(1.12-1.60)
Coras (ng/mL) 2.34(2.09-2.61) 2.91(2.60-3.25) 1.24(1.09-1.42)

Geometric LS Mean (95% CI) Geometric LSMean Ratio (30%CTI})

*See Appendix for additional PK data listings

The exposure achieved with the 625 mg formulation was greater than that of the marketed
reference 250 mg tablets. For most subjects (n =21, increased NFV exposure vs. n = 6,
decreased NFV exposure; see Appendix for individual data) receiving the 1250 mg single
dose, the NFV exposure for the 625 mg tablets was greater than for the 250 mg tablets. The
clinical significance of the increased exposure was evaluated in the Pharmacometrics
Review.

Comment on Variability

The coefficients of variability (CVs) for the exposure measures were between 50% and
65%. These CV values are higher than the 30% to 40% variability observed in other studies
of VIRACEPT administered to subjects in the fed condition (e.g. Study 713). These results
indicate that the variability of NFV is greater in the fasting than in the fed condition.

Safety Highlights from Applicant’s Summary

Eight (2995 of the 28 subjects experienced at least one treatment-emergent adverse event
(AE), determined by the investigator to be related to the study drug. All of the AEs were
graded as mild in severity, except one instance of vomiting, graded as moderate in severity.
The most frequently reported treatment-related AEs were abdominal pain and diarrhea. No
death or serious AE occurred among subjects participating in this study.

Conclusion

Following a single 1250 mg dose, the 625 mg formulation was not bioequivalent to the
marketed 250 mg tablets; the 625 mg tablet produces 32 % and 24 % higher nelfinavir AUC
and Cpax, Tespectively, than the 250 mg tablet.

i
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Pharmacokinetic Data for Study 712
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