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1. Executive Summary

Fosamprenavir (Lexiva, fosamprenaVIr calcium, FPV) is the phosphate ester pro-drug of
the HIV protease inhibitor, amprenayvir (Agenerase [AGN] APV). FPV 700 mg tablets
are approved for use alone (without ritonavir), and in combination- with low-dose
ritonavir (RTV), for the treatment of adults with HIV-1 infection. Currently, there is no
labeling recommendation for administration of ¥PV, with or without ntonavnr, in
HIV infected subjects <18 years of age.

The amprenavir capsules (50 mg) and oral solution (15 mg/mL) are marketed in the

United States, for treatment of HIV-1 infection in patients 4 years of age and older. -

However, due to the risk of toxicity from a large quantity of propylene glycol,
amprenavir oral solution is contraindicated in infants and children below 4 years of age.

The applicant has developed the FPV oral suspension which contains lower
concentrations of propylene glycol ™ . compared to 550 mg/mL in amprenavir
oral solution). In addition, the FPV oral suspension contains no Vitamin E (compared to
46 1U/mL for AGN) and is more concentrated (50 mg/mL compared with 15 mg/mL),
thereby reducing the dosing volumes. A liquid formulation will be useful for patients who
are unable or unwilling to take the tablet formulation, and for patients who must take
lower doses (e.g. subjects with hepatic impairment and pediatric patients) than can be
achieved with the currently marketed 700 mg tablet.

To support the approval of the suspension formulation, the applicant conducted two
relative bioavailability studies (APV10016 and APV10024) in order to demonstrate the
similarity in systemic exposures after administration of the suspension and tablet
formulations.

The applicant conducted a clinical study (APV10017) to determine the dosing
recommendations of ritonavir boosted fosamprenavir in subjects with mild and moderate
hepatic impairment. The dosing recommendations of un-boosted fosamprenavir for
severe hepatic impairment have been proposed based on the previous amprenavir
pharmacokinetic and safety data.

The applicant conducted two pivotal clinical studies (APV29005 and 20003) to
determine the dosing recommendations of un-boosted and ritonavir-boosted
fosamprenavir in pediatric subjects, 2-18 years old. The applicant developed a
pharmacokinetic model based the data collected in the two studies. This model was used
to simulate the exposures at the various proposed doses/dosmg regimens in pediatric
subjects.

1.1 Recommendation

The Office of Clinical Pharmacology (OCP) has reviewed the information submitted in
this NDA and the information provided supports the following conclusions:
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The Clinical Pharmacology and Biopharmaceutics Information pertaining to
similarity in exposures between the suspension and tablet formulation is
acceptable. The information provided supports the approval of the suspension.
The Clinical Pharmacology and Biopharmaceutics Information provided to
support the dosing recommendations for subjects with different degrees of hepatic
impairment is acceptable. The information provided supports the following dosing
recommendations:
o Mild Hepatic Impairment (Treatment Naive or Treatment Experienced
Subjects with Child-Pugh Score 5-6): FPV 700 mg BID + RTV 100 mg
QD.
o ‘Moderate Hepatic Impairment (Treatment Naive or ‘Treatment
Experienced Subjects with Child-Pugh Score 7-9): ¥PV 450 mg BID +
RTV 100 mg QD.
o Severe Hepatic Impairment (Treatment Nalve Subjects with Child-Pugh
Score 10-12): FPV 350 mg BID.
Due to the lack of safety data, some of the dosing regimens proposed by the
applicant are not acceptable. Therefore, only those dosing regimens that provided
systemic exposures similar to adult systemic exposures and have adequate safety
will be approved. The following dosing regimens will be approved
o Therapy Naive Subjects:
= 2-5 years old: FPV 30 mg/kg BID
= > 6 years old: FPV 30 mg/kg BID (based on previously approved
~ amprenavir pediatric dosage).
o Therapy Naive or Experienced Subjects:
» > 6 yearsold: FPV/RTV 18/3 mg/kg BID

1.2 Phase IV Commitments

None.

1.3 Summary of Important Clinical Pharmacology and Biopharmaceutics Findings

Fosamprenavir (FPV), a pro-drug of amprenavir (APV), is a protease inhibitor (PI)
approved for the treatment of HIV-1 infection. Three dosing regimens of fosamprenavir
are currently approved:

Treatment Naive Adult Patients:
1400 mg BID

1400 mg QD + 200 mg RTV QD
700 mg BID + 100 mg RTV BID

Treatment Experienced Adult Patients:

700 mg BID + 100 mg RTV BID



As the regimens outlined above have shown efficacy in well controlled clinical trials in’
the adult populations, the exposures observed in adults at these approved dosing regimens
were used as target exposures in:the pivotal pediatric studies (to meet regulatory
objective # 2 below). Further, the b.i.d. dosing in pediatric subjects was selected to
match the exposures observed after a b.i.d. dosing regimen (700/100 mg BID) in adults.
Similarly, the un-boosted dosing in pediatric subjects was selected to provide exposures
similar to.the exposures observed with the un-boosted dosing regimen (1400 mg BID) in
adults.

The studies conducted by the applicant were designed to meet the following three
regulatory objectives:

1. To seek approval of the FPV 50 mg/ml oral suspension formulation by
demonstrating similarity in cxposures (Cumax and AUC) after oral administration of
the suspension formulation and the tablet formulation.

2. To seek approval of un- boosted (without low-dose ritonavir) and boosted (with
low-dose ritonavir) FPV contammg regimens in HIV-infected pediatric patients 2-
18 years of age.

3. To seek approval of the dosing recommendations of FPV oral suspension and

. tablets in HIV infected subJects with hepatic impairment.

'Obiective # 1 (Approval of Oral Suébension)

In order to support the first objectlve the applicant conducted two relative bioavailability
studies (APV10016 and APV10024).

Study APV10016 was a single dose, open-label, crossover study to assess the relative
bioavailability of the FPV oral suspension and tablet formulations and the effect of food
on the bioavailability of these formulations in healthy adult subjects.

Table 1 shows the pharmacokinetic parameters observed after treatment A (tablet
administered under fasting conditions) and treatment C (suspension admlmstered under
fasting conditions).
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Table 1: Statistical analysis of the pharmacokinetic parameters of APV observed
after treatment A (tablet administered under fasting conditions) and
treatment C (suspension administered under fasting conditions).

__Geometric LS Mean - oner AR
Pla;g::ﬁ;\e/rPK " Tablet Fasted Suspension Fasted , Ra_tlo ((326 ch
- (Treatment A) {Treatment C) -
AUC..(pghimb) | 16.52 - 15.86 0.960 (0.843-1.093) |
__ AUCks(ugh/ml) 1614 15.48 0.959 (0.843-1.09)
_ Cmex (ug/mb) C 403 462 1.145 (1.011-1.297)
torex (D) 1.83 1.16 0.633 (0.420-0.847)
ty (h) 4.02 4.25 1.055 (0.909-1.225) |
Treatment A: Two GWA33908 oral film-coated 700mg tablets.administered fasted.
~|_Treatment C: 28ml of 50mg/mL-GW433908 oral suspension administered fasted.

2. tnx is presented as Geometric LS mean-and ratioof the Geometric LS means.

The major findings from study APV10016 were as follows (for details regarding the
study design, please refer to the individual study report):

1) Under fasted conditions, the suspension and film coated tablet were equivalent -
with respect to AUCp.o. APV Cax after administration of suspension formulation
was 14.5 % higher as compared to tablets.

2) Administration of oral tablet with high-fat breakfast resulted in equivalent plasma
AUC and Cpnax as compared to exposures under fasted conditions.

3) Administration of suspension formulation with high-fat breakfast decreased the
mean APV AUC and Cp.x values by 28 % and 46 % as compared to exposures
under fasted conditions. -

Study APV10024 was an open-label, randomized, crossover study to assess the relative
bioavailability of the fosamprenavir 50 mg/mL oral suspension and tablet formulations
following administration of single 1400 mg doses and following admmlstratxon of 1400
mg BID for 10 days in healthy adult subjects.

Table 2 shows the summary of pharmacokinetic results { geometric mean (95 % CI)[%
CV]} of APV after the various treatments.
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Table 2: Summary of pharmacokinetic results {geometric mean (95 % CI)[% CV of
APY after treatment A, B, C, and D}.

Plasma APV PK vSlngleN D;;e Part ] Repe‘a;!:;_!sa?an
Parameter TreatmentA Treatinént B Treatment C | TreatmentD
"AUC(0~c) 3353 3% ND2 ND2
{ugimL) {@a378) | (320386) 5
N I - I I
AUC(0-ty SR8y 0 340 Np2 ND2
(pg.himL}) {28.3:35.9) (31.037.2) ) .
_15%] [¢41] _ :
AUC{G-1) ND2 ND? 4 24 ~24.0
{ug-hml) e (24.3-28.7)
[39]
Cmax 767 825
(ugimL) {7.09:829) {7.57:889) | . (6:12
i ih ag
BN NDT
“{ugimL) -

. Table 3 shows the plasma APV PK t_featment comparisons.

Table 3: Plasma APV PK Treatment Comparisons in APV10024

Plasma APV PK «'is Ralio of Geometnc Least Squares Means
Parameter R 1 B :
 Single DosePart - |- Repeat Dose: Paﬂ
: Treatment AlTreatment B . . Treaiment ClTreatment D
AUC{00) - R | . NDY
0.879,1.03)
AUC{-y 088 - ND
' T 0.857,1.02) '
AUGC(D-7) NDT - 110 .
‘ {1.03,147) .
Cmax . 113
{1 06 120)
Ct N
tiax? 075 049
] 400, -060) {064, 0.25)
Source Data: Tablo 105 200 T o '
Trealment A 28k, of the: a&ninléiereﬂ fasted..

Treament B; Tvio FPV 700
Treatmant € 8L of the FPY-50)
Treatment D: Two PPV 700myg oral

“ND: not determined
2 trmai: estimated médiari différerios usiniy Koth & Hatiscrike

fétesed Bl for 10 days; asled: PK

{1400mg) oral Suspension
e tablats administeréd 81D for 10 days: tagted PK.




The results from study APV10024 were as follows (for details regarding the study
design, please refer to the individual study report):

1) After single dose administration under fasted conditions, the suspension and film
coated tablet showed similar AUCq.., however, the Cpax from the suspension
formulation was 13 % higher as compared to the tablet formulation.

2) After steady state dosing, both the formulation showed equivalent steady-state
plasma APV AUCy and C;, however, suspension delivered a 23 % higher Cmax
compared to the tablet formulatlon

A comparison of exposure parameters observed in the two biopharmaceutics studies
(APV10016 and APV10024) indicates that the exposure parameters (Cpax and AUC) of
the suspension and the tablet formulations observed in study APV10024 were
approximately double the exposures observed in study APV10016. The applicant
indicates that demographics and assay cannot explain these differences. Based on the
reviewer's assessment, the primary differences between the two studies is the sample size
(n =32 in APV10016 and N = 71 in APV10024) and potential inter-batch variability in
the formulations used in the two studies. However, differences in sample size should
primarily impact the confidence intervals and potential differences in batches are not
expected to result in the magnitude of differences observed across the two studies.-
Therefore, the differences in exposure cannot be explained on the basis of the information
currently available, however, since the studies were well controlled, the intra-study
. comparison of exposure parameters should still be valid.

The literature on the pharmacokinetics of amprenavir (after administration of
fosamprenavir) was also reviewed in order to obtain information on systemic exposures
of amprenavir (after administration of fosamprenavir) published by different research
groups. The review article by Wire et. al. (Clinical Pharmacokinetics, 2006, 45 (2), 137-
168) on the clinical pharmacokinetics and drug interactions of fosamprenavir suggested
that the steady-state AUCp.;2 (expected to be similar to AUCy., of amprenavir after
administration of a single 1400 mg dose- of FPV) of amprenavir after administration of
FPV 1400 mg BID to either healthy or HIV infected subjects ranged from 15.3-17.8
ug*hr/mL. The estimates (in the literature and currently approved label) of steady state
AUCy24 after administration of FPV 1400 mg BID were approximately 33 pg*hr/mL.
Therefore, the published information suggests that the AUCo. of amprenavir after
administration of a single 1400 mg dose of FPV is expected to be ~16.5 pg*hr/mL,
similar to the AUCy, observed in APV10016.

Based on the results of study APV10016 and APV10024 the apphcant proposed the
following labeling recommendation:

Adults should take the suspension without food to match exposure from clinical
trials using tablets; pediatric patients should take the suspension with food.

The labeling recommendation for pediatric subjects (administration of suspension
formulation with food) is included in order to improve adherence and tolerability. The



impact of food was taken into account (in terms of the doses administered/adjusted
during the trial) in the two pivotal pediatric studies (APV29005 and APV20003).
Further, similar to the dosing recommendation of the tablets in adult patients (the tablets
can be administered with or without. food), the tablet formulation can be administered to
the pediatric (adolescent) patients w1th or without food.

Obijective # 2 (Pediatric Dosing)

To support dosing recommendations of un-boosted and low dose ritonavir-boosted FPV
containing regimens in pediatric subjects 2-18 years of age, the applicant submitted 48-
week safety, efficacy, and pharmacokinetic data from two ongoing, Phase II studies
(APV20003 and APV29005) that were pivotal for dose selection.

APV20003 was designed to evaluate the pharmacokinetics (PK), safety, and antiviral
response of a once daily regimen of FPV/RTV in antiretroviral treatment (ART)-naive
and ART experienced subjects. The protocol was amended to allow protease inhibitor
(PI)-experienced subjects to switch to a FPV/RTV BID regimen after data collected in
Pl-experienced adults (APV30003) showed (based on applicant's assessment) improved
response from BID dosing.

Table 4 shows the major PK related c_;,'onclusions from study APV20003.

Table 4: Major PX related conclusions from study APV20003

% lower C, as compared to values historically
observed for adult subjects receiving FPV/RTV
1400/200 mg QD.

6-11 years | 30/6 mg/kg QD 27 % lower AUC.., 30 % lower Cpay, and C,
similar to values historically observed for adult
subjects receiving FPV/RTV 1400/200 mg QD.

12-18 years 30/6 mg/kg QD or 1400/200 Similar AUCy., and C,., and C.20 % lower
mg QD than values observed in adults receiving
1400/200 mg QD.

The subsequent study, APV29005, was designed to evaluate a twice-daily regimen of un-
boosted FPV in PI-naive subjects 2-5 years of age and twice-daily regimen of FPV/RTV
in PI-naive and Pl-experienced subjects 2-18 years of age. Table 5 shows the major PK
related conclusions from study APV29005.
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Table 5: Majof PK Related Conclusions from Study APV29005

FPV 40 mg/kg 37 % higher AUC,.,, 29 % higher C,ex and 96
BID- % higher C; than historically observed in adults
2-5 years after administration of 1400 mg BID.
FPV 30 mg/kg 11 % lower AUC,.,, similar C,,.,, and 28 %
BID higher C, than historically observed in adults
. after administration of 1400 mg BID.
FPV/RTV BID No conclusion because PK data were available
' from only 2 of the 3 subjects enrolled in this
cohort.
6-11 years FPV/RTV 15/3 15/3 mg/kg regimen:
mg/kg BID and
18/3 mg/kg BID | 13 % lower AUC,.,, 23 % lower Cpa and
similar C, compared to adults after
administration of 700 mg/100 mg BID.
18/3 mg/kg regimen:
26 % higher AUC,_, and similar Cy,, and C; for
‘18/3 mg/kg regimen as compared to the adult
population after adrmmstrat]on of 700 mg/100
mg BID.
12-18 years old 15/3 mg/kg BID | 15/3 mg/kg regimen:
and 700/100 mg
BID " | 41 % lower AUC,.,, 30 % lower Cpay and 33 %

lower C, compared to adults after
administration of 700 mg/100 mg BID.

700/100 mg BID:

20 % lower AUC,.,, 23 % lower Ca, and 20
% lower C, than historically observed in adults

after administration of 700 mg/100 mg BID.

In addition to studies APV20003 and APV29005, the applicant is also conducting study
APV20002 to assess the FPV BID regimens (with or without low dose ritonavir) m
subjects agcd 4 weeks to <2 years of age. I

4

Table 6 shows the doses originally proposed by the applicant based on the results of
study APV20003 and APV29005.

10
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Table 6: Applicant's Proposed Doses in Pediatric Subjects (2-18 years)

!

Therapy Naive 2-5 years 30 mg/kg U o
' > 6 years 30 mg/kg” = 2 | 18/3 mglkg
PI Naive 1 2-5 years .| No dosing 1 r ]
> 6 years . | recommendation 4 18/3 mg/kg
Pi Experienced 2-5 years _| No dosing No dosing v o
= 6 years | recommendation | recommendation | 18/3 mg/kg

*: Doses have not been evaluated in the clinical trial and are proposed based on modeling/simulation
#: Based on approved amprenavir pediatric dosage

The dose of un-boosted fosamprenavir in pediatric subjects > 6 years of age (30 mg/kg
BID) is based on the amprenavir exposures observed in studies PROB2004 and
PROAB3004, the equivalency of amprenavir (in terms of molar equivalents) to
fosamprenavir, and the relative bioavailability and food effect studies. These studies,
previously submitted and reviewed, also supported the use of amprenavir in the treatment
of HIV infected pediatric patients 4 years and above.

The doses identified with an asterisk (*) have not been evaluated in a clinical trial and are
being proposed based on modeling/simulation. Although the systemic exposure
(predicted based on modeling/simulation) in pediatric patients at the proposed doses is
expected to be similar to the exposures observed in the adult population at the approved
doses, the safety profile of some of the proposed doses is currently unknown. The
Division of Antiviral Products (DAVP) requires safety data in pediatric patients at the
proposed dose(s) or higher doses, therefore modeling/simulation information was not
reviewed in detail. The doses for which the exposure and adequate safety data are
available will be approved. Table 7 shows the final pediatric dosing information.

Table 7: Pediatric Dosing Information

2-5 years 30 mg/kg No dosing recommendation | No dosing
Naive ) recommendation
> 6 years 30 mg/kg’ir No dosing recommendation | 18/3 mg/kg
PI Naive 2-5 years | No dosing No dosing recommendation | No dosing
recommendation | recommendation
> 6 years No dosing recommendation | 18/3 mg/kg
PI 2-5years | No dosing No dosing No dosing
Experienced | recommendation | recommendation recommendation
> 6 years 18/3 mg/kg

1"




Obijective # 3 (Dosing in Patients with Hepatic Impairmént[

Table 8 shows the current labeling recommendations of amprenavir and foéamprenavir in
subjects with different degrees of hepatic impairment.

Table 8: Current labeling recommendations of amprenavir and fosamprenavir in
subjects with different degrees of hepatic impairment. '

Amprenavir Fosamprenavir
Without With " Without With
" Ritonavir Ritonavir Ritonavir Ritonavir
| Normal Hepatic. | 1200 mg BID | 1200200 mg | 1400 mg BID | -1400/200 mg
Function QD or 600/100 QD or 700/100
mg BID BID

Mild Hepatic 450 mg BID- N/A 700 mg BID

Impairment
Moderate Hepatic | 450 mg BID N/A 700 mg BID
Impairment
Severe Hepatic 300mgBID | . N/A.
-Impairment

Note: The shaded areas represent the dosing regimens for which the applicant is seeking approval either
based on the results of study APV10017 (dosing recommendations of boosted fosamprenavir in subjects
with mild and moderate hepatic impairment) or based on the results of study PROB1008 (dosing
recommendation for un-boosted fosamprenavir in subjects with severe hepatic impairment).

- Use of Boosted Fosamprenavir Regimens in Patients with Mild and Moderate Hepatic
Impairment. .

To support dosing recommendations of boosted FPV regimens in HIV infected subjects
with mild, moderate, and severe hepatic impairment, the sponsor conducted study
APV10017. This study was an open-label, parallel, 2-week, repeat-dose study. Table 9
shows the summary and statistical comparison of selected pharmacokinetic plasma APV
pharmacokinetic parameters for mild hepatic impairment and normal hepatic function
groups in APV10017. 4
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Table 9: Summary and statistical comparison of selected pharmacokinetic plasma
APV pharmacokinetic parameters for mild hepatic impairment and
normal hepatic function groups in APV10017.

68 uem:aaﬂ&;so% Sk

Gaomatric Mean [85% CI] {CVb%)
Plasma APY Mild Hi Normal Hepatic Mild Hi
“PK Parameter {GroupA) - - Function
sz " {GroupD) - “Normal Hepatlchmclion
: N=10 )
AUCI04) 6 . %1 EF)
{pghimt) [30.0, 55 5}‘ [316,46.0] . 094,159
i 25): o .
Cmax’ 704 - 6.00 117 ’
g/l B2, ess;‘ : 1497,7.25] 090,155 .
39) 27
o %345 2 tha . '0639;32
1 {ugimb} [1.80, 3.5} [244,32] Sl j
) : B .. 29
oUF TR 052
{liin) - 7,318} {0.63,1.07)
i 20
12 8441 1B
o 14.99,8.32) 10.89, .69
’ [Ki}] o

HI: Hepatic Impan‘ment

Mild HI: Hepatic Fibrosis + Child Pugh Score of 5- 6
Group A: FPV 700 mg BID + RTV 100 mg QD X 14 days
Group D: FPV 700 mg BID +RTV 100 mg BID X 14 days

Subjects with mild hepatic impairment receiving standard doses of FPV 700mg BID

(administered as the FPV tablet) in combination with a reduced dosing frequency of RTV
100 mg QD had approximately 17-23 % higher plasma APV Ciax, AUCq.., and ti
values, 18 % lower CL/F, and similar C; values compared to subjects with normal hepatic

~function receiving FPV/RTV 700/100 mg BID. Based on the results of the study, the

applicant has proposed 700 mg BID + RTV 100 mg QD in treatment naive or

treatment experienced subjects with mild hepatic impairment. The proposed dose is

_acceptable.

Table 10 shows the summary and statistical comparison of selected pharmacokinetic
plasma APV pharmacokmetlc parameters for moderate hepatic 1mpalrment and
normal hepatic function groups in APV10017.
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Table 10: Summary and statistical comparisons of selected plasma APV
‘pharmacokinetic parameters for moderate hepatic impairment and
normal hepatic function groups.

Geometric Maan (95% OF) [CVE%] 6L Mean Ratio (30% Cl)

Moderate Hi- Normal Hepatic Moderate Hi
) Function vs
- : Normat Hepatic Function
= FPVBID FPV.QD/ FPVBID/ “Group.B Group G
Plasma APV RTV@D- | RIVQD RIVBID Vs vs
PK 1. {GroupB)} | {Group G} (Group D} Group D Group D
Parameter. | -~ 'N=10 N=8 ~ N=1d '
S Dose Nomalized
DN-AUC{0-r) |- 648 - 58 381 170 151
(g himl) [465,904] | [421,78.3 1318, 460 [1.31,221) | [1.15,2.00}
- {49) {39) - 20
ON-Cmax- - 102 668 . 6.00 170 141
(wgiml) 14! [5.14, 8.70} [4.97, 7.25} [130,2.22] | [0.84,1.48]
(32 = | (27} )
DN-Ct 093 ’ 262 100 0.35
{ng/ml) [0.53, 1.6 2.14,3.21) [069,145) | [0.24,0.53
{75 (4] N
AU
(fighimt).

Tr

tignty | 0 '

G 058

(LAY - 10:45,0.78]

g 105 T
o 076,145 | P90, 170)

[ .‘\. A
HI: Hepatic Impaijrment
Moderate HI: Hepatic Fibrosis +Child Pugh Score of 7-9
Group B: FPV 300 mg BID + RTV 100 mg QD X 14 days
Group C: FPV 700 mg QD + RTV 100 mg QD X 14 days
Group D: FPV 700 mg BID + RTV 100 mg BID X 14 days

The similarity in CL/F and dose normalized C,y; between the two groups suggests that
the PK is expected to be similar for both dosing regimens. Therefore, FPV 450 mg BID
+ RTV 100 mg QD is predicted to deliver average AUC. (41.7 pg*hr/mL) similar to
subjects with normal hepatic function receiving the standard FPV/RTV 700 mg/100
mg BID regimen. The predicted steady state total (bound + unbound) C; levels (~1.7
pg/mL) after administration of 450 mg BID + RTV 100 mg QD are expected to be
lower than the total (bound + unbound) C; levels (2.62 pg/mL) after administration
of 700 mg BID + 100 mg BID, however, the unbound plasma APV C. after
administration of 450 mg BID + 100 mg QD is expected to be ~70 % higher (due to
higher unbound fraction in subjects with hepatic impairment). Therefore, the
antiviral efficacy (which is primarily governed by the unbound levels of the drug) is

14



not expected to be lower in subjects with moderate hepatic impairment after
administration of FPV 450 mg BID + 100 mg RTV QD as compared to subjects with
normal hepatic function after administration of 700 mg BID + RTV 100 mg BID.
The applicant proposed a dose of 450 mg BID + RTV 100 mg QD in treatment naive
or treatment experienced subjects with moderate hepatic impairment. The
proposed dose is acceptable.

Use of Unboosted Fosamprenavir Regimen in Patients with Severe Hepatic Iinpairment

Severe Hepatic Impairment

PROB 1008 (open label, parallel, single dose study of APV 600 mg (equivalent to FPV
700 mg) was conducted in HIV seronegative subjects (n = 30) with mild, moderate, and
severe hepatic impairment to matched control subjects with normal hepatic function.
Based on the review (previously conducted) of the study, 300 mg BID dose of
amprenavir (75 % lower than the approved 1200 mg BID un-boosted regimen for
subjects with normal hepatic function) was found to be acceptable for subjects with
severe hepatic impairment.

A FPV 700 mg BID dosage regimen for administration to patients with mild and
moderate hepatic impairment was previously approved. Although a FPV 350 mg BID
regimen (75 % lower than the approved 1400 mg BID unboosted regimen for subjects
with normal hepatic function) could have been approved for subjects with severe hepatic
impairment, this dose could not be achieved with the available 700 mg tablet formulation.
Therefore, on the basis of the approved, un-boosted, amprenavir dose in subjects with
severe hepatic impairment and the equivalency of 600 mg amprenavir (in terms of molar
equivalents) to 700 mg fosamprenavir, the applicant has proposed an un-boosted
fosamprenavir dose of 350 mg BID in therapy naive patients with severe hepatic
impairment. The proposed dose is acceptable. There are no data on the use of
LEXIVA in combination with ritonavir in patients (therapy naive or experienced)
with severe hepatic impairment.

Vikram Arya, Ph.D.
Clinical Pharmacology Reviewer
Division of Clinical Pharmacology 4

Concurrence:
Kellie S. Reynolds, Pharm. D

Team Leader -
Division of Clinical Pharmacology 4
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2 Qﬁestion based review (QBR)

2.1 General Attributes of The drug

2.1.1. What are the highlights of the chémistry and physical-chemical properties of the
drug substance and the formulation of the drug product as they relate to the clinical
pharmacology and biopharmaceutics review?

Fosamprenavir (Lexiva, fosamprenavir calcium, FPV), is the phosphate ester pro-drug of
the HIV protease inhibitor, amprenavir (Agenerase, APV). The molecular formula of
fosamprenavir calcium is CasH34CaN3OoPS and the molecular weight is 623.7. FPV is

rapidly and extensively converted to amprenavir (Co5H3sN306S; 505.64) by the alkaline

phosphatase at the apical endothelium of the intestinal membrane.

Lexiva oral suspension is a white to off-white suspension which has a characteristic
bubblegum odor. The product contains 50 mg/mL of fosamprenavir as the calcium salt,
equivalent to approximately 43 mg of amprenavir, and is packaged into 8 oz. white,
round ¥~ 4 bottles with « child-resistant closures at a
fill volume of 225 mL. Table 1 shows the composition of the Lexiva oral suspension.

Table 1: Composition of Lexiva Oral Suspension

Note: T ’ :
1. Equivalent to 50 mg of fosamprenavir. The stated quantity of fosamprenavir calcium assumes a nominal
waler content of five moles and may be adjusted based on purity.

As compared to the approved amprenavir solution (15 mg/mL), FPV oral suspension
contains lower concentrations of propylene glycol (IT Jin fosamprenavir
suspension compared to 550 mg/mL in amprenavir solution). In addition, the FPV oral
suspension contains no Vitamin E (compared to 46 IU/mL for amprenavir solution) and
is more concentrated (50 mg/mL compared with 15 mg/mL), thereby reducing the dosing
volumes. '
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2.1.2. What are the proposed mechanism(s) of action and therapeutic indication(s)?

Fosamprenavir is a prodrug of amprenavir, an inhibitor of human immunodeficiency
virus (HIV) protease.

2.1.3. What are the proposed dosage(s) and route(s) of administration?

Dosing in Subjects with H(;patic Iliipairment

The proposed oral doses in subjects with hepa_tic impairment are as follows:

Mild Hepatic Impairment (Chiid-Pugh Score 5-6): FPV 700 mg BID + RTV 100 mg QD

Moderate Hepatic Impairment (Child-Pugh Score 7-9): FPV 450 mg BID + RTV 100 mg
QD

Severe hepatic impairment (Child Pugh Score 10-12): FPV 350 mg BID.

The proposed dose of un-boosted fosamprenavir in subjects with severe hepatic
impairment is based on the previously conducted PK study with amprenavir
(PROB1008) in subjects with mild, moderate, and severe hepatic impairment.

Dosing in Pediatric Subjects

Table 2 shows the pediatric dosing information originally proposed by the applicant.

Table 2: Applicant's Originally Proposed Doses in Pediatric Subjects (2-18 years)

. Once Daily Twice Daily
Therapy Naive | 2-5 years 30 mg/kg r A
|>6years |30 mg/ke” r _1] 18/3 mg/kg
PI Naive - 2-5 years No dosing i o N b(4)
> 6 years recommendation | ¥ | 18/3 mg/kg
PI Experienced | 2-5 years No dosing No dosing 18 -t
V > 6 years recommendation | recommendation | 18/3 mg/kg

*: Doses have not been evaluated in the clinical trial and are proposed based on modeling/simulation
#: Based on approved amprenavir pediatric dosage .

As some of the doses evaluated in the clinical trials provided lower systemic exposures
than the target adult exposures (at the approved doses), higher doses (as proposed by the
applicant in table 2 and identified by asterisk) will be required to match the adult
exposures. However, the safety profile at these higher doses is unknown. Therefore,
only those doses which provided systemic exposure similar to adult exposure and for
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which adequate safety data is available, will be approved. Table 3 shows the final
pediatric dosing information.

Table 3: Final Pediatric Dosing Information

Therapy Naive - | 2-5 years 30 mg/kg No dosing No dosing
recommendation | recommendation
> 6 years 30 mg/kg” No dosing 18/3 mg/kg
' recommendation |
PI Naive 2-5 years No dosing No dosing No dosing
recommendation | recommendation | recommendation
> 6 years No dosing 18/3 mg/kg
- recommendation :
PI Experienced | 2-5 years No dosing No dosing No dosing
recommendation | recommendation | recommendation
> 6 years 18/3 mg/kg

2.2 General Clinical Pharmacology

2.2.1. What are the design features of the clinical pharmacology and clinical studies
used to support dosing or claims?

The studies were designed by the applicant to meet three specific regulatory objectives:

o Demonstrate the 51m11ar1ty in exposures between the Lexiva suspens1on and tablet
formulations.

¢ Determine the dosing recommendations of boosted fosamprénavir in subjects with
mild and moderate hepatic impairment.

e Determine the pharmacokinetics of un-boosted and ritonavir-boosted
fosamprenavir in pediatric subjects.

To meet objective # 1, the applicant conducted the following two studies:

APV10016

A Pivotal, Phase I, Single Dose, Open-Label, Randomized, Four Period, Balanced
Crossover Study to Assess the Relative Bioavailability of the GW433908
(Fosamprenavir; FPV) Oral Suspension and Oral Film-Coated 700 mg Tablet

Formulations and the Effect of Food on the Bioavailability of these Formulations in
Healthy Adult Subjects.
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APV10024

A Pivotal, Phase I, Open-Label Randomlzed Four Period, Two-Part, Crossover Study to
Assess the Relative Bioavailability of the F osamprenavir 50 mg/mL Oral Suspension and
700 mg Oral Film-Coated Tablet Formulations Following Administration of Single 1400
mg Doses and Following Administration of 1400 mg BID for 10 days in Healthy Adult
Subjects.

The primary objectives of both the studies were to determine the single dose
pharmacokinetics of fosamprenavir after administration of the suspension and tablet
formulation. In addition to the aforementioned objectives, study APV10016 assessed the
effect of food on the pharmacokinetics of fosamprenavir after administration of the
suspension and tablet formulation and study APV10024 assessed- the steady-state
pharmacokinetics of fosamprenavir after administration of the suspension and tablet
~ formulation. -

To meet objective # 2, the applicant f;onducted the following study:
APV10017

A Phase 1, Parallel, Open-Label, Multicenter, Two-Week, Repeat-Dose Study Evaluating
Plasma Amprenavir Pharmacokinetics in HIV-1 Infected Adult Subjects with Mild,
Moderate, or Severe Hepatic Impairment Receiving Fosamprenavir +Ritonavir Compared
to Matched Control Subjects with Normal Hepatic Function: Analyses of Mild and
Moderate Hepatic Impairment.

The primary goal of the study was to determine the pharmacokinetics of ritonavir-boosted
fosamprenavir in subjécts with mild and moderate hepatic impairment.

To meet objective # 3, the applicant conducted the following two studies:
APV20003

A 48 Week, Phase II, Open-Label, Multi-Cohort, Multicenter Study to Evaluate the
Safety, Tolerability, Pharmacokinetics and Antiviral Activity of Fosamprenavir/Ritonavir
QD and Fosamprenavir/Ritonvir BID when Administered to HIV-1 Infected,
Antiretroviral Naive and Experienced, Pediatric Subjects 2 to 18 Years Old.

APV29005

A 48 Week, Phase II, Non-Comparative, Open-Label, Multi-Cohort, Multicenter Study to
Evaluate the Safety, Tolerability, Pharmacokinetics and Antiviral Activity of GW433908
(Fosamprenavir)/Ritonavir BID when Administered to HIV-1 Infected, Pl-naive and
Experienced, Pediatric Subjects, 2 to 18 Years Old and of FPV BID Administered to PI-
naive, Pediatric Subjects 2 to < 6 Years Old.
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The objective of both the studies was to assess the pharmacokinetics of fosamprenavir in
pediatric subjects 2-18 years old.

For details fegarding the study design, please refer to the individual study reports.

2.2.2. What is the basis for selecting the response endpoints (i.e., clinical or surrogate
endpoints) or biomarkers (collectively called pharmacodynamics [PD]) and how
are they measured in clinical pharmacology and clinical studies?

Viral load and CD4+ cell count are accepted as surrogate markers for efficacy in trials
with ARV agents. However, the primary goal of studies in pediatric subjects and subjects
with hepatic impairment were to match the systemic exposures observed in the adult
population at the approved doses and to assess the safety of the various un-boosted and
ritonavir boosted fosamprenavir dosing regimens. Although the antiviral efficacy of the
various FPV dosing regimens was assessed in the pediatric studies, no efficacy related
conclusions can be drawn due to the low sample size, within study switch of regimens
(from QD to BID), and the adverse events related discontinuations (Please refer to
Medical Officer's Review for further details).

2.2.3. Are the active moieties in the plasma (or other biological fluid) appropriately
identified and measured to assess pharmacokinetic parameters and exposure
response relationships? '

Yes, the sponsor quantified the appropriate moieties in all the clinical pharmacology -
studies.

2.2.4. Exposure-Response

224.1. What are the characteristics of exposure-response relationships
- (dose-response, concentration-response) for efficacy? If relevant,
indicate the time to the onset and offset of the desirable
pharmacological response or clinical endpoint.

A number of previously conducted, well controlled studies have established
dose/concentration vs response relationships between the fosamprenavir (or amprenavir)
dose/concentration with the desired clinical response (sustained virologic suppression).
Therefore, the primary goal of the studies was to determine dose(s) and regimens that
will result in exposures similar to the exposures previously observed in adult studies at
the approved doses (shown in table 4 in the response to question 2.2.5). As the
progression of HIV infection is similar between adult and pediatric population, a
similarity in plasma exposures would indicate similar virologic response.

2242, - What are the characteristics.of exposure-response relationships
(dose-response, concentration-response) for safety? If relevant,
indicate the time to the onset and offset of the desirable
pharmacological response or clinical endpoint.
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The amount of data available is not adequate to derive dose-response or

concentration-response relationships. for safety. However, GI related adverse
~events such as vomiting and diarrhea occurred mere frequently in pediatric

patients receiving FPV, with or without ritonavir, as compared to adult subjects.

2.2.4.3. Does fosamprenavir prolong QT or QTc¢ interval?

Not applicable to this NDA.
2.244. Is the dose and dosing regimen selected by the sponsor consistent

with the known relationship between dose-concentration-response,
and are there any unresolved dosing or administration issues?

The sponsor selected doses for the hepatic impairment studies and the pediatric
studies on the basis of amprenavir pharmacokinetic data from previous studies,
with the goal of matching the systemic exposures to the systemic exposures
observed in adults at the approved dose.

A number of doses proposed by the applicant in the pediatric subjects are higher
than the doses evaluated the pivotal pediatric trials (APV20003 and APV29005).
As some of the doses evaluated in the clinical trials provided lower systemic
exposures than the target adult exposures (at the approved adult doses), higher
doses (than the doses evaluated in the pivotal pediatric studies) will be required to
match the adult exposures. However, the safety profile at these higher doses is
unknown. Therefore, only those doses which provided systemic exposure similar
to adult exposure and for which adequate safety data is available, will be
approved.

2.2.5. What are the PK characteristics of fosamprenavir?

Table 4 (extracted from the fosamprenavir package insert) shows the PK parameters of
amprenavir after administration of various fosamprenavir regimens to HIV infected
adults. These parameters serve as the references for the proposed regimens in pediatric
patients and patients with hepatic impairment.

Table 4: Geometric Mean (95 % CI) Steady-State Plasma Amprenavnr

Pharmacokinetic Parameters.

. vgim‘lx Toia' .A’UCM o Cuin
) Regimen (mig/mL) (hours)* (mcgehr/mL) | (meg/mL)
LEXIVA 1,400 mg b.id. 4.82 13 330 | 035
I (4.06-572) | (0.8-4.0) | (27.6:392) | (027-0.46)
LEXIVA 1,400 mg q.d. plus 7 24 2.1 694 1.45
Ritonavir 200 mg q.d. (632828 | (0.85.0) | (59.7-80.8) | (L.16-1.81)
LEXIVA 700 mg b.id. plus 6.08 15 792 2.12
Ritonavir 100 mg bi.d. (5.38-6.86) | (0.75-5.0) (1.77-2.54)

*Data shown are median (range).

(69.0-90.6)




Note: All the regimens shown in table 4 are approved for therapy naive subjects, however, The LEXIVA
700 mg b.i.d. + ritonavir 100 mg b.i.d. regimen is approved only for HIV infected therapy experienced

subJects

2.3 Intrinsic Factors

23.1.

2.3.2.

What intrinsic factors influence exposure and/or response, and what is the impact
of any differences in exposure on efficacy or safety responses?

Based upon what is known about exposure-response relationships and their
variability and the groups studied, healthy volunteers vs. patients vs. specific
populations, what dosage regimen adjustments, if any, are recommended for each
of these groups? If dosage régimen adjustments are not based upon exposure-
response relationships, describe the alternative basis for the recommendation:.

2.32.1. Pediatric Patients

Based on the higher rate of clearance in pediatric subjects, the pediatric subjects
will need higher doses (when normalized to mg/kg) in order to match the systemic
exposures in adults at the approved doses. Therefore, the goal of the pediatric
studies was to evaluate the doses/dosing regimens that would provide systemic
exposures similar to the adult systemic exposures at the approved adult doses.
Please refer to the table of PK conclusions (table 4 and table 5 in the executive
summary section) for further information.

2322, Hepatic Impairment
The following dosing regimens are recommended for subjects with hepatic
impairment. Please refer to tables 8, 9, and 10 in the executive summary for

further information.

Mild Hepatic Impairment (Child-Pugh Score 5-6): FPV 700 mg BID + RTV
100 mg QD.

Moderate Hepatic Impairment (Child-Pugh Score 7-9): FPV 450 mg BID +
RTV 100 mg QD.

Severe hepatic impairment (Child Pugh Score 10-12): FPV 350 mg BID.
The proposed dose of un-boosted fosamprenavir in subjects with severe hepatic

impairment is based on the systemic exposures observed after oral administration
of amprenavir to subjects with mild, moderate, and severe hepatic impairment.

2.4 Extrinsic Factors:

24.1.

What extrinsic factors influence dose-exposure and/or —response, and what is the-
impact of any differences in exposure on response?
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The extrinsic factors that were considered for their potential effect on the
pharmacokinetics of fosamprenavir were the impact of concomitant food intake
(described in section 2.5.3.). '

The drug-drug interactions of FPV are mediated by CYP3A, hence, the drug-drug
interaction profile should be similar in adult and pediatric subjects.

2.5 General Biopharmaceutics

2.5.1. Based on the biopharmaceutics classification system (BCS) principles, in what
class is this drug and formulation? What solubility, permeability, and dissolution
data support this classification?

The pH solubility profile of fosamprenavir calcium is that of an a_mbholyte (weak
acid/weak base) below pH 3.3. The solubility decreases from 10 mg/mL at pH 33 t0 3
mg/mL at pH 1.7. The solubility above pH 3.3 decreases to 0.3 mg/mL at pH 7.5. - .

For dissolution related information, please refer to the Chemistry review. .

2.5.2. What is the relative bioavailability of the proposed to-be-marketed formulation to
the pivotal clinical trial formulation?

Not Applicable to this NDA
2.5.2.1. What data support or do not support a waiver of in vivo BE data?

Not applicable to this NDA

252.2. What are the safety or efficacy issues, if any, for BE studies that
- fail to meet the 90 % CI using equivalence limits of 80-125 %?

The applicant conducted two studies (APV10016 and APV10024) in healthy aduits to
demonstrate the similarity in systemic exposures (Cmax and AUC) after administration of
the suspension formulation and tablet. :

The results of study APV10016 showed that APV Cpax after administration of suspension
formulation was 14.5 % higher as compared to tablets. This increase in Cpgay is not
expected to be clinically relevant.

The results of study APV10024 showed higher mean Cpax (13 % after single dose and 23
% after multiple dose) after administration of the susperision formulation as compared to
- the tablet formulation. This increase in Cmax is not expected to be clinically relevant.

2.53 What is the effect of food on the bioavailability (BA) of amprenavir from the .
dosage form? What dosing recommendation should be made, if any, regarding
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administration of the product in relation to meals or meal types?

The effect of food on the pharmacokinetics of the amprenavir (after administration of a
single 1400 mg dose of fosamprenavir as suspension and tablet) was assessed in study
APV10016. Table 5 and 6 show the impact of food on the pharmacokinetics of
amprenavir after administration of the tablet formulation and suspension formulation
respectively. '

Table 5: Statistical analysis of the pharmacokinetic parameters of APV observed
after treatment A (tablet administered under fasting conditions) and
treatment B (tablet administered under fed conditions)

- . Geomelric LS Mean .
Plasma APV PK I Tabiet Fasted Tablel Fed Ratio (30% CY
Lo . TreatmentA) . | = (TreatmentB) .
AUC.[pghimD) [ .. 1652 15831 0.964 (0:845-1.098)
AUCm(ughim) | —  16.44 ' 15.38 0:953 (0.837-1.086)
Cras {Ug/mt) E 403 444 1 1102{0.973-1.247)
s (h} A0 - 521 1 1.296 {1.116-1.505)
tnax (N) ‘ 1.83 o242 1.328 (1.113-1.539)
Treatment A: Two GW433908 oral fim-coaled 700mg tablels administered fasted. '
Treaiment B: Two GWA33808 oral film-coated 700mg tablets administered with food,

2, s 16 presented as Geomelric LS mesh and ralio of the Geometric LS means.

Table 6: Statistical analysis of the pharmacokinetic parameters of APV observed
after treatment C (suspension administered under fasting conditions) and
treatment D (suspension administered under fed conditions)

- Geometric LS Mean o
Pla;::rﬁf;\é rPK Suspension.Fasted | = Suspension Fed Ratsoé?gAaCl)
_ (Treatmient G} " {Treatment D)
AUC.{ug.h/mL) 1586 o T 1140 0.719 (0.631-0.819)
AUCust(ug.himl) oA548E oo 11.03 0.713 (0.626-0.812)
Coae (giml) | 462 0 0.542 (0.4790614)
ty (h) Y RN Y 1.107 (0.954-1.286)
tmax (h) 116 198 - 1.720 {1.383-2.056)
Treatment C: 28mL of 50mg/mL-GW433908 oral suspension administered fasted.
Treatment D: 28mL of 50mg/mL GW433908 oral suspension administered with food.

a. ta is presented as Geometric LS mean and ratio of the Geometric LS means.

The results showed that administration of the tablet with high-fat breakfast resulted in
equivalent plasma AUC and Cyyax as compared to exposures under fasted conditions. The
results in this study with the tablet formulation were similar (in terms of absence of food
effect after administration of the tablet formulation) to previous studies designed to assess
the effect of food on the tablet formulation.

The administration of the suspension formulation with high-fat breakfast decreased APV

AUC and Cpax values by 28 % and 46 % as compared to exposures under fasted
conditions. This decrease in systemic exposures can have an impact on the efficacy of
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amprenavir, therefore, the label will recommend administration of the suspension
formulation to adult subjects under fasted conditions. The tablet formulation can be
taken with or without food (consistent with the current labeling recommendation).

The pediatric subjects will be recommended to take the suspension formulation under fed
state. The labeling recommendation for pediatric subjects (administration of suspension
formulation with food) is included in order to improve adherence and tolerability. The
impact of food was taken into account (in terms of the doses administered/adjusted
during the trial) in the two pivotal pediatric studies (APV29005 and APV20003).
Further, similar to the dosing recommendation of the tablets in adult patients (the tablets
can be administered with or without food), the tablet formulation can be administered to
the pediatric (adolescent) patients with or without food.

2.6 Analytical Section

2.6.1. How are the active moieties identified and measured in the plasma in the clinical
pharmacology and biopharmaceutics studies?

The active moities were identified and measured in the plasma by using validated
LC/MS/MS methods.

2.6.2. Which metabolites have been selected for analysis and why?
No metabolites were selected for analysis

2.6.3. For all moieties measured, is free, bound, or total measured? What is the basis for
that decision, if any, and is it appropriate?

The analytical methods used measured the total concentrations of fosamprenavir and
ritonavir. Although measurement of free concentrations of both moieties may be more
clinically relevant, it is standard to measure total concentrations of protease inhibitors.

In the hepatic impairment study (APV10017), the protein binding was determined to
assess the free concentrations in subjects with normal hepatic function and subjects with
different degree of hepatic impairment.

2.6.4 What bioanalytical methods are used to assess concentrations?

Plasma samples were analyzed for APV by Worldwide Bioanalysis-Research Triangle
Park (RTP), NC using a validated analytical method based on protein precipitation,
followed by high performance liquid chromatography with * o
(HPLC/MS/MS) analysis. The lower limit of quantification was 10 ng/mL using a 100
pL aliquot of human plasma The higher limit of quantification (HLQ) was 10,000
ng/mL.

These analytical methods are acceptable.
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3. Labeling Recommendations

(The following sections of the final label reflect edits suggested by the Clinical -
Pharmacology Review Team). :

DOSAGE AND ADMINISTRATION

Pediatric Patients (>2 to_18 years of age)

The recommended dosage of LEXIVA in patients >2 years of age should be calculated
based on body weight (kg) and should not exceed the recommended adult dose. The data
are insufficient to recommend: (1) once-daily dosing of LEXIVA alone or in combination
with ritonavir, and (2) any dosing of LEXIVA in therapy-experienced patients 2 to
5 years of age.

Therapy-naive 2 to 5 years of age: LEXIVA Oral Suspension 30 mg/kg twice daily, not
to exceed the adult dose of LEXIVA 1,400 mg twice daily.

Therapy-naive > 6 years of age: either LEXIVA Oral Suspension 30 mg/kg twice daily
not to exceed the adult dose of LEXIVA 1,400 mg twice daily or LEXIVA Oral
Suspension 18 mg/kg plus ritonavir 3 mg/kg twice daily not to exceed the adult dose of
LEXIVA 700 mg plus ritonavir 100 mg twice daily.

Therapy-experienced > 6 years-of age: LEXIVA Oral Suspension 18 mg/kg plus
ritonavir 3 mg/kg administered twice daily not to exceed the adult dose of LEXIVA
700 mg plus ritonavir 100 mg twice daily.

When administered without ritonavir, the adult regimen of LEXIVA Tablets 1,400 mg
twice daily may be used for pediatric patients weighing at least 47kg. When
administered in combination with ritonavir, LEXIVA Tablets may be used for pediatric
patients weighing at least 39 kg; ritonavir capsules may be used for pediatric patients
weighing at least 33 kg.

Patients with Hepatic Impairment

Mild Hepatic Impairment (Child-Pugh score ranging from 5 to 6): LEXIVA should
be used with caution at a reduced dosage of 700 mg twice daily without ritonavir
(therapy-naive) or 700 mg twice daily plus ritonavir 100 mg once daily (therapy-naive or
Pl-experienced).

Moderate Hepatic Impairment (Child-Pugh score ranging from 7 to 9): LEXIVA
should be used with caution at a reduced dosage of 700 mg twice daily (therapy-naive)
without ritonavir, or 450 mg twice daily plus ritonavir 100 mg once daily (therapy-naive
or Pl-experienced).
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Severe Hepatic Impairment (Child-Pugh score ranging from 10 to 12): LEXIVA
should be used with caution at a reduced dosage of 350 mg twice daily without ritonavir
(therapy-nalve) There are no data on the use of LEXIVA in combination with ritonavir
- in patients with severe hepatic 1mpa1rment

"CLINICAL PHARMACOLOGY
Absorption and Bioavailability

After administration of a single 1400 mg dose in the fasted state, LEXIVA Oral
Suspension (50 mg/mL) and LEXIVA Tablets (700 mg) provided similar amprenavir
exposures (AUC), however, the Crax of amprenavir after administration of the suspension
formulation was 14.5 % higher compared to the tablet.

Special Populations

Hepatic Impairment: The pharmacokinetics of amprenavir have been studied after the
administration of LEXIVA in combination with ritonavir to adult HIV-1-infected patients
with mild and moderate hepatic impairment. Following 2 weeks of dosing with LEXIVA
plus ritonavir, the AUC of amprenavir was increased by approx1mately 22 % in-patients
with mild hepatic impairment and by approximately 70 % in patients with moderate
hepatic impairment compared with HIV-1-infected patients with normal hepatic fimction.
Protein binding of amprenavir was decreased in both mild and moderate hepatic
impairment, with the unbound fraction at 2 hours (approximate Cpmay) increasing by 18 %
to 57 % and the unbound fraction at the end of the dosing interval (Cpyin) increasing 50 %
to 102 %.

Pediatric Patients: The pharmacokinetics of amprenavir after administration of LEXIVA
Oral Suspension and LEXIVA Tablets, with or without ritonavir, have been evaluated in
124 patients 2 to 18 years of age. Pharmacokinetic parameters for LEXIVA administered
with food and with or without ritonavir in this patient population are provided in Tables 9
and 10 below.

Table 9. Geometric Mean (95% CI) Steady-State Plasma Amprenavir
Pharmacokinetic Parameters in Pediatric Patients Receiving LEXIVA 30 mg/kg
Twice Daily '

210 5 Years

Parameter n LEXIVA 30 mg/kg b.i.d.
AUC 4 g8 . 314
(mcgehr/mL) (13.7,72.4)

Cinax (mcg/mL) 8 5.00
‘ ~ (1.95,12.8)
Chin (meg/mL) 17 0.454
' (0.342, 0.604)
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Table 10. Geometric Mean (95% CI) Steady-State Plasma Amprenavir
Pharmacokinetic Parameters in Pediatric and Adolescent Patlents Receiving
LEXIVA Plus thonawr Twice Daily

6to 11 Years : 12 to 18 Years
LEXIVA 18 mg/kg plus LEXIVA 700 mg plus
Ritonavir 3 mg/kg Ritonavir 100 mg’
Parameter n b.i.d. n b.i.d.
AUC .24y 9 93.4 g8 | 58.8
{mcgehr/mL) (67.8, 129) (38.8, 89.0)
Cunax (meg/mL) 9 6.07 8 433
(4.40, 8.38) (2.82, 6.65)
Cuin (meg/mL) | 17 2.69 24 1.61
(2.15,3.36) (121,2.15)

Drug Interactions

In table 7.3 (Established and Other Potentially Significant Drug Interactions), under
HMG-CoA reductase inhibitor, rosuvastatin was added to reflect the potential increase in
rosuvastatin exposure when co-administered with Lexiva/ritonavir.

In addition to the changes indicated above, the applicant included the information related
to drug-drug interaction pertaining to Kaletra, Tenofovir, Abacavir, and Methadone in the
drug-drug interaction tables. In the previously approved package insert, the information
related to these drug-drug interaction studies was included in the text format.

Appears This Way
On Original

28




4. Appendices

4.1 Individual Study Review

APV10016
1. Title

A Pivotal, Phase I, Single Dose, Open-Label, Randomized, Four Period, Balanced
Crossover Study to Assess the Relative Bioavailability of the GW433908
(Fosamprenavir; FPV) Oral Suspension and Oral Film-Coated 700 mg Tablet
Formulations and the Effect of Food on the Bioavailability of these Formulations in_
Healthy Adult Subjects.

" 2. Objectives
The objectives of this trial were:

» To assess the relative bioavailability of fosamprenavir oral suspension and oral
film-coated 700mg tablet formulation.

» To assess the effect of food on the bioavailability of fosamprenavir oral
suspenston formulation.

* To assess the effect of food on the bioavailability of the GW433908 oral 700mg
tablet formulation. :

3. Study Design

APV10016 was a pivotal, Phase I, single-dose, open-label, randomized, four period,
balanced crossover study conducted at a single study center in the US. Thirty-six healthy
adult subjects were planned to be enrolled to obtain a minimum of 30 evaluable subjects.

~If more than 6 subjects withdrew from the study before completing all 4 periods,
additional subjects were to be enrolled as replacement subjects to attain at least 30
evaluable subjects. Table 1 shows the randomization scheme: '

Table 1: Randomization Scheme Used in Study APV10016

Treatment Sample | -“Period 1 Period 2 " Period 3 Period 4

quence Size .
1 9 TreatmentA | TrealmentD. | TrealmentB | TreatmentC
2 ) TreatmentB | TrealmentA | TreatmentC | TrealmeniD
3 g8 TaimentC | TreatmentB | TreatmemtD | Treatment A
4 ) - TreatmentD | TreatmentC. | . TreatmentA | Treatment B
Treatment A = Two GW433908 oial film-coaled 700myg tablets® administered fasted.

Trealment B = Two GWA33908 oral fitm-coated 700mg tablets* administered with food.
Treatment C = 28mL of the S0imuml. GW433908 oral suspension® sdministered fasted
Treatment D = 28mi. of the 50mg/ml. GW433908 oral suspension® administered with food.
a  Each GW433808 vral film-coated 700mg tablet is he moler equivalent of 600mg APV,

b The 50mgiml GWA33908 orst slispension is the motar equivalent of 43.2mg/ml. APV,
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For each of the four treatment periods, subjects checked into the study center on the day
prior to the dosing and completed the check-in assessments. The investigator or designee
administered each dose of investigational product with 240mL (80z) of water to each
subject at each of the four treatment periods (separated by a 4-7 days washout period).
The bottle containing the suspension formulation was shaken well for at least 20 seconds
immediately prior to measuring each dose of the oral suspension and twenty-eight
- milliliters of the oral suspension (50 mg/mL) was measured using three 10mL syringes.

For the fasted treatments, (treatments A and C), subjects were required to fast 10 hours
before administration of study drug. Water was permitted during the fast, except for 1
hour prior to dosing. Each subject took 240mL (8 oz) of water with the study drug and
fasted for an additional 4 hours after dosing.

For the fed treatments, (treatments B and D), subjects were required to fast 10h before
administration of a standard meal (to be ingested within 30 minutes). Water was
permitted during the fast, except for 1h prior to dosing. The study drug was administered
with 240 mL of water within 5 minutes after completion of meal. The standard meal
comprised of the following: 2 eggs fried in butter, 2 strips of bacon, 2 slices of toast with
butter, 4 ounces of hash brown potatoes, and 8 ounces of whole milk.

Reviewer's Note Regarding Meal

The meal consumed by the study participants is representative of the standard meal (in
terms of calorific content and fat content) used for food effect studies.

4. Rafionale for Doses Used in the Trial

1400 mg is the highest approved (unit) dose of fosamprenavir.
5. Drugs Used in the Trial

~ Tablet

Each 700mg tablet contained 600mg APV molar equivalents. The tablets used in the
study are the approved fosamprenavir 700 mg tablets.

Suspension

The GW433908 50mg/mL suspension was a white to off-white suspension for oral
administration. Each mL of suspension contained 50mg of the APV pro-drug
GW433908, equivalent to 43.2mg/mL of APV. The suspension contained the following
inactive ingredients: hydroxypropylmethyl cellulose, polysorbate 80, methylparaben,
propylparaben, propylene glycol, sucralose, calcium chloride, flavors and purified water.
The GW433908 oral suspension was manufactured by GlaxoSmithKline in Mississauga,
Ontario, Canada. The batch number of the formulation was 2A703. The formulation
used in this trial was identical to the to-be-marketed formulation.
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6. Sample Collection, BloanalySls, Pharmacokmetlc Assessments, and Statistical
Analysis

Sample Collection

Seventeen (17) serial whole blood samples for bio-analysis of plasma APV and
GW433908 concentrations were collected (a total of 68 samples per subject; each sample
was 2.7 mL) over 24 hrs in each of the four periods at the following time points: pre-
dose, 0.25,0.5,0.75,1,1.5,2, 2.5, 3 4,5,6,8, 10,12, 16, and 24 hours.

Bioanalysis

Plasma PK samples were analyzed: for APV by T

.2 The samples were quantified by LC/MS/MS assay. The lower
limit of quantification for APV was 10 ng/mL. The validated range for the calibration
curve for amprenavir was I~ I The quality control samples were prepared
for amprenavir at 10, 35, 1000, 8500, and 10, 000 ng/mL and were considered acceptable
if they deviated by no more than =--- from the original concentration. The. average
accuracy (bias) values calculated from QC samples from four validation runs ranged from
r .. The average within run precision (CV) and between-run precision
results calculated from the QC samples from the four validation runs were ™

o
Reviewer's Note
The assay methodology is acceptable.

Pharmacokinetic Assessments

" PK analysis of plasma APV concentration-time data was conducted using the non-
compartmental Model 200 (for extravascular administration) of WinNonlin, Version 3.1,
computer software (Pharsight Corporation, Mountain View, CA). Actual sample
collection times were used in the APV PK analysis. Plasma APV concentrations below

- the limit of quantification prior to the first measurable concentration were considered to
be equal to zero when conducting the PK analysis. Other APV BLQ values were
excluded from pharmacokinetic analysis if the associated sampling time followed the
time of the last measurable concentration during the sample collection period or if the
value was embedded between two adjacent quantifiable values. When two or more
consecutive BLQ values followed a measurable concentration, these values and any
subsequent quantifiable values were excluded from the pharmacokinetic analysis.

Statistical Analysis

The PK dataset for the statistical analysis of the amprenavir pharmacokinetic parameters
was based on the PK summary population (PK summary population included subjects
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who had plasma APV PK parameter estimates for all 4 periods). Plasma APV AUC,

AUC)s, and Crax Were log-transformed prior to the primary analyses and treatment

comparisons were expressed as ratios on the original scale. Table 2 shows the primary
treatment comparisons:

Table 2: Primary Treatment Comparisons for Amprenavn' Pharmacokinetic

Parameters
Treahﬁé@t - - Reference
Treatment C ' Treatment A
Treatment B Treatment A
Treatment D ) Treatment C

Trealment A = Two GW433808 oral film-coated 700mg tablets administered fasted.
Treatment B = Two,GWA33908 oral film-coated 700mg tablets® administered with food.
Treatment G = 28mL of the 50mg/mL GW433908 oral suspension® administered fasted
Treatmiont D = 28mk of the.50mg/ml. GWA33908 oral suspension® administered with food.
a  Each GIV433608 oral fim-coated 700mg tablet is the molar aquivalent of 600mg APY. i

b The, Snmg!mL GW433908 oral suspens:on s the molar equivalent of 43.2mg/ml APV.

Bioequivalence was concluded if the 90 % CI ratio for the geometric least square (GLS)
means fell within the 80-125 % range for Crax, AUCs, and AUC.

Analysis of variance (ANOVA), considering treatment sequence, period, and treatment as
fixed effects and subject within sequence as a random effect, was performed using SAS
(Version 6.12) Mixed Linear Models procedure to assess the relative bioavailability of
APV from GW433908 oral film-coated tablet and oral suspension formulations and to
assess the effect of food on these formulations. Carryover effect was assessed by
examination of the pre-dose plasma APV concentrations of Periods 2, 3, and 4.

7. Results
7.1 Subject Disposition

40 subjects were enrolled and received at least one dose of the study drug. 32 subjects
completed the study. Eight subjects prematurely withdrew from the study; two subjects
during Treatment A (one subject withdrew consent and one subject withdrew from the
study due to adverse events not related to the study drug), one subject during Treatment B
(withdrew from the study due to adverse events not related to the study drug), two
subjects from Treatment C (one subject withdrew consent and one subject withdrew from
the study due to positive urine drug screen) and three subjects from Treatment D (one
subject withdrew consent and two subjects withdrew from the study due to positive drug
- screen). .

Table 3 shows the demographics of the study.
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Table 3: Demographics of Study APV 10016

1(n=8) | 2m=8) | 3(n=8) | 4(n=28) 32

~Gender - 6/2 N 7/1 5/3 25/7
(Male/Female)

Age (yrs) 343+7.1 264+53 306 7.8 | 354+9.0 31.7+79
(mean =+ sd)

Height (cm) | 174.9+16.0 | 1779+ 5.6 174494 | 170+£95 | 1743 +£10.6
{mean + sd) '

Weight (kg) { 76.8 +18.6 744 £125 | 77.7+£11.4 | 742 £12.8 75.79 +13.5
(mean + sd)

Reviewer's Note Regarding Demographics

The sponsor indicated that the PK population included all subjects who underwent
plasma PK sampling during the study (37 subjects in treatment A, 35 subjects in
treatment B, 35 subjects in treatment C and 36 subjects in treatment D). However, the
PK summary population included only subjects (N.= 32) who had plasma APV PK ~
parameter estimates for all 4 periods. These subjects were included in the individual and
summary plasma APV concentration-time figures, the summaries of plasma APV and
Josamprenavir concentration-time data, the. summaries of plasma APV PK parameters,
and the statistical analysis of the plasma APV PK data (comparison of treatment C to
treatment A, treatment B to treatmenmt A, and treatment D.to treatment C). The
demographics shown in table 2 are based on the PK summary population.

7.2 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration-time curve of APV after oral administration
of treatment A, B, C, and D.

Apbears This Way
On Original
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Fig 1: Mean plasma concentration-time curve of APV after oral administration of

treatment A, B, C, and D.
81 —
Linear Scale ' : B
252 ¢
o-0-0 p
T T - ™7 T
12 L 16 L 20 . g‘;

- : i Time (h) .
Treatment A GW433908 oral film coated 2X700 mg tablets (fasted)
Treatment B: GW433908 oral film coated 2X700 mg tablets (with food)
Treatinent C: 28 mL of the 50 mg/mL GW433908 oral suspension (fasted)
Treatment D: 28 mL of the 50 mg/mL GW433908 oral suspension (with food)

Table 4 shows the summary of pharmacokmetlc results (geometric mean and 95 % CI) of
APV after treatment A, B, C, and D.

Table 4: Suinmary of Pharmacokinetic Results of APV (geometrfc mean and 95 %

CI) after treatments A, B, C, and D.

Tablet Fasted Tablet Fed Suspension Fasted | Suspension Fed
Parameter Treatment A Treatment B TreatmentC | TreatmentD
{N=32) (N=32) (N=32) - {N=32)
-AUC..{ug.h/mL) 18.52 1693 15.86 11.40
: {14.10-19.36) (13.71-18.51) - {13.41-18.75) {9.00-14.44) -
* | AUCunt {pg.himl) 16.14 1539 1548 11.03
o (13.76-18.92) {13.24-17.88) {13.09-18.31) {8.71-13.98)
Crax (oL} 4.03 444 462 250
{3.49-4.66) {3.94-5.01) {4.05527) (2.04-3.07)
ts () 402 521 425 - 470
(3.52-4.60) {4.56-5.96) (3.634.97) .(4.03-540)
ne® (R} 197 200 T 098 1.75
(0.73-3.00) {0.72-5.02) {0.48-2. 50) {0.47-5.02)
AUCsaxrap 16 27 17 23
(1.2-22) (2.0-3.5) (1323) (1730
tag® (h) 0.00 025 © 000 0.00
{0.00-0.50) (0.00-0.98) {0.00-0.00) {0.00-0.25)
Treatmant A: Two GW433908 oral flim-coated 700mg tablets adiministered fasted.
Treatment B: Two GW433908 oral flm-coated 700mg tablets administered with food.
Treatment C: 28mL of S0mg/mL GWA433808 oral suspension administefed fasted.
Treatment D: 28ml. of 50mg/ml. GWA33908 oral suspension administered with food,

8. b and s 310 presented as median and range
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The single-dose relative bioavailability of APV from GW433908 oral film-coated tablet
and suspension formulations was evaluated by examining the ratio of the GLS means and
the associated 90 % confidence interval of plasma APV pharmacokinetic parameters.
Table 5 shows the statistical analysis of the pharmacokinetic parameters of APV
observed after treatment A (tablet administered under fasting conditions) and treatment C
(suspension administered under fasting conditions).

Table S: Statistical analysis of the pharmacokinetic parameters 6f APV observed
after treatment A (tablet administered under fasting conditions) and
treatment C (suspensmn admlmstered under fasting condltlons) (C vs A).

Geometnc LS Mean_ 0
Pla;g:: rﬁ;\e/rPK - Tablet Fasted Suspension Fasted Ra’""ggﬁ’ Cl)
ST (Treatment A) {Treatment C)

AUC.. (ughiml) : - 1586 - -0 960 {0.843-1.. 093)

AUClas:(MQ himL) 15.48 ..01959 (0:843-1092) -
462 1145 (1.0114.297)
116 - 0:633 (0.420-0.847)
4 25 ' 1 055 (0 90' "‘1’1.225)

Treatment. C 28mL of 50mg/mL GW433_908 oral suspens;on administered fasted

a. tmax is'presented as Geometric LS mean.and ratio of the Geometric L'S means.
* Reviewer's Comment

The statistical analysis showed that the geometric mean and 90 % confidence interval for
AUCw for the GLS mean ratio of tablet and suspension fell within the pre-specified 80-
125 % interval. The GLS mean ratio for Cu. was contained within the 80-125 %
interval; however, the upper limit of the 90 % confidence interval for Cpay (1.297) fell
outside the pre-specified limits. This increase in Cpa (and an earlier tn.) after
administration of the suspension formulation can be explained on the basis of the faster
absorption with the suspension formulation and is not expected to be of clinical concern.

7.3 Food Effect
Tablet
Table 6 shows the statistical analysis of the pharmacokinetic parameters of APV

observed after treatment A (tablet administered under fasting conditions) and treatment B
(tablet administered under fed conditions).

Appears This Way
On Origingl
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Table 6: Statistical analysis of the pharmaéokinetic'parameters of APV observed
after treatment A (tablet administered under fasting conditions) and
treatment B (tablet administered under fed conditions) (B vs A).

Geometric LS Mean B
P’a;;“rg QZ t\é rPK Tabiet Fasted Tablet Fed Ratio SK% )
SR L (Treatment A) (Treatment B) T

AUC..(ughimb) < |° - 1652 15.93 0.964 (0.846-1.098)
AUCst (ughiml) |+ 1614 15.38 0.953 (0.837-1.086)
Coax (Mg/ml) 403 44 1.102 (0.973-1.247)
tal) | o402 521 1.296°(1.116:1.505)"
tmax(n) . | 183 2.42 1.326 (1.113-1.539} .

Treatment A Two GW433908 oral film-éoated 700mg tablets administered fasted. C

Treatment:B: Two GW433908 oral film-coated 700mg tablets administered with food.

a. lnax 9 presented as Geomeric L'S.mean-and ratio of the Geometric LS means.

The results of the study indicated that the GLS mean ratio and the 90 % confidence
 interval for Cpax and AUC., fell in the pre-specified confidence interval (80-125 %).
Thus, there is no effect of food on the exposures from the tablet formulation.

Suspension

Table 7 shows the statistical analysis of the pharmacokinetic parameters of APV
observed after treatment C (suspension administered under fasting conditions) and
tréatment B (suspension administered under fed conditions). :

Table 7: Statistical analysis of the pharmacokinetic parameters of APV observed
after treatment C (suspension administered under fasting conditions) and
treatment D (suspension administered under fed conditions).

~ o - ‘Geometric LS Mean i A
Pla;amr:rﬁépt\é rPK ‘| Suspension Fasted | - Suspension Fed Rathg}g%pl):
, (Treatment C) (Treatment D) v
AUC.{pg.h/ml) 1586 : 1140 1 0.719(0.631-0.819)
AUChs(ug.h/mL) ' 1548 11.03 0.713(0:6260812) |
Conax (ugfml) "1~ 462 - 2.50 0.542 (0.479-0.614)
te(h). | 425 ) 4.70. 1.107 (0.954-1.286)
tnax (h) 118 5 1.720 (1.383-2.056)
Treatment C: 28mL of 50mg/mL GWA33908 oral suspension administered fasted. - -
Treatment D: 28mL of 50mg/mL GWA433908 oral suspension administered with food.

a. tuax IS Presented as Geometric LS mean and ratio of the Geometric LS means.

The results of the statistical analysis showed that administration of suspension under
fasted and fed conditions did mot provide equivalent APV systemic exposures.
Administration of the fosamprenavir oral suspension with a standard high-fat breakfast
decreased plasma APV AUCo.«, AUCs;, and Cpay values by 28.1 %, 28.7 %, and 45.8 %,
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respectively, as compared to the GW433908 oral suspension formulation administered
under fasting conditions.

Reviewer's Note Regarding Decrease in Exposures after Administration of the
Suspension Formulation with Food

Due to the decrease in exposures of APV when the suspension formulation was -

administered with food, the package insert will indicate that the suspension _formulation
should always be taken under fasting conditions by adult HIV-1 infected patients. The
instructions for pediatric patients will be based on dosing instructions in pediatric PK,
efficacy, and safety studies.

8. Safety Assessments

Administration of single 1400 mg or 28mL of 50mg/mL suspension, each with and
without food, was safe and well-tolerated. The adverse events reported in this study were
similar to those previously reported for APV and FPV. The most commonly reported
adverse events were headache (20 %). The most commonly reported drug-related adyerse
events were nausea (8 %) and diarrhea (5 %) (See details in Medical Officer's review).

9. Conclusidn

* In the fasting state, the fosamprenavir oral suspension delivered an equivalent
APV AUCq. and a 14.5 % higher Cay (ratio of the GLS means: 1.145; 90% CI:
1.011- 1.297) as compared to the fosamprenavir oral tablet. This increase in Cpgy
after administration of the suspension formulation is not expected to be of clinical
concern. '

* Administration of the fosamprenavir oral tablet with a high-fat breakfast resulted
in equivalent plasma APV AUCq_, and C, values as compared to the

. fosamprenavir oral tablet administered under fasting conditions.

* Administration of the GW433908 oral suspension formulation with a standard
high-fat breakfast significantly decreased plasma APV AUC.oand Cyney values by
28.1 % and 45.8 %, respectively, as compared to the GW433908 oral suspension
formulation administered under fasting conditions.

Appears This Way
On Original
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APV10024

1. Tide

A Pivotal, Phase 1, Open-Label, Randomized, Four Period, Two-Part, Crossover Study to
Assess the Relative Bioavailability of the Fosamprenavir 50 mg/mL Oral Suspension and -
700 mg Oral Film-Coated Tablet Formulations Following Administration of Single 1400
mg Doses and Following Administration of 1400 mg BID for 10 days in Healthy Adult
Subjects.

2. Objectives
The objectives of this trial were:

e To assess the relative bioavailability of fosamprenavir (FPV) 50 mg/mL oral
suspension and FPV 700 mg oral flim-coated tablet formulations.

e - To compare steady-state plasma amprenavir (APV) PK following administration
of FPV 50 mg/mL oral suspension and 700 mg oral film-coated tablet
formulations. '

3. Study Design

Eighty (80) subjects were planned to be enrolled in the Single Dose Part. If subjects
withdrew from the study before starting Period 3, additional subjects were enrolled as
replacement subjects to initiate dosing in 80 subjects in the Repeat Dose Part. Subjects
were randomized to one of the four treatmeént sequences according to the randomization
schedule shown in table 1. :

Table 1: Randomization Scheme Used in Study APV10024

Treatment | | Single Dose Parl | RepeatDosePart . |

‘Sequence | N | Period 12 | Period 222 | Period 3235 | Perlod 4%

S ] 120 A B -G D i
2 T 20 | Screen B A D ¢ | Follows-
3. 20 . A B - . D [ up.
4 20 B A C D

A: 281, of the FPY 50mg/ml. {1400mg) orel suspension administered fasted
B: Two FPV 700mg-otal flm-coated tablets administered fasted -
©: 28f0t. of the FPV 50mg/mt. (1400mg) oral suspansion administered twice daily {BID) for 10 days.
D: Two FPV 700mg oral film-coated tablets administered BID for 10 days. e ; )
1. Eighly {80) subjects ware enrofled in the Single Dose Part. If subjects withdrew from the study before starting
i Period 3, addifional subjects were entolied as replacement subjects to inffiate dosing in 80 subjécts in tie
Repeat Dose Part. :
2. Period 1 was followed by a 4-7-day washout period, Periotd 2 was not tollowed by a wash-out period, and
Period 3 was followed by a 14-21 day washout period, )
‘Peried 2, Day 2 and Period 3, Day 1 occurred on the same calendar day.
Subjests retumed fo the study center for a follow-up visit within 14-21 days after completing the last treatment
" gssessments or withdrawing from the study. : ’
5. The last dose of FPV {sither tablels or suspension) was administered on the moming of Day 16 for Period 3
and Period 4. :

Bl od
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4. Drugs Used in the Trial
Table 2 shows the batch number of the tablet and suspension formulations used in the
study. The tablet and suspension formulation used in the trial was identical to the

approved (for tablet) and to-be- marketed (for the suspension) products respectively. .

Table 2: Batch number of the tablet and suspension formulations used in the study.

FPV |50 mg/mL | Oral Suspension 4F001

FPV : 700 mg | Oral Film Coated Tablets B130777

5. Sample Collection, BloanalySIS, Pharmacokinetic Assessments, and Statistical
Analysis

Sample Collection

Blood samples for the determination of APV concentrations in plasma during the single
dose part were obtained pre-dose (within 5 minutes prior to dosing) and at the following
time points after dosing: 0.25, 0.5, 0.75, 1, 1.5,2,2.5, 3, 4, 5, 6, 8, 10, 12, 16, 20, and 24
hours.

Blood samples for the determination of APV concentrations in plasma during the repeat
dose part were obtained pre-dose (within 5 minutes prior to dosing) on Days 7, 8, 9, 10
and at the following time points after dosing on Day 10: 0.25, 0.5, 0.75, 1, 1.5, 2, 2.5, 3,
4,5, 6,8, 10, and 12 hours.

Bioanalysis

Plasma samples were analyzed for APV by Worldwide Bioanalysis-Research Triangle
Park (RTP), NC using a validated analytical method based on protein precipitation,
followed by high performance liquid chromatography with T 4
(HPLC/MS/MS) analysis. The calibration range for plasma amprenavir was =~ oo
~=_The three quality control concentrations (QC) used in the bio-analysis were 35,
1000, and 8500 ng/mL. The lower limit of quantification (LLQ) for APV was 10 ng/mL
using a 100 pL aliquot of human plasma with a higher limit of quantification (HLQ) of
10,000 ng/mL. The intra/inter day precision (% CV) was ¥ ) A The overall
accuracy (% bias) for plasma amprenavir ranged from ¥ -4 The long term
freezer stability at -30 °C is at least 27 months. All samples were run within this time
frame for both, aprenavir and fosamprenavir.

Reviewer's Note:

The assay methodology is acceptable.
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Pharmacokinetic Assessments

PK analysis of plasma APV concentration-time data was conducted using non-
compartmental analysis using WinNonlin™ professional Version 4.1. The PK
concentration population was comprised of subjects from whom a PK sample was
obtained and analyzed. The PK parameter population was comprised of subjects in the
PK. concentration population who provided PK parameter estimates for any treatment.
Similarly, the single dose and repeat-dose PK summary population was based on subjects
who provided plasma APV PK parameter estimates for both periods 1 and 2 (single dose '
part) and periods 3 and 4 (repeat-dose part).

Statistical Analysis

Analysis of variance (ANOVA), using SAS (Version 8.2) Mixed Linear Models
procedure, considering treatment sequence, period, and treatment as fixed effects and
subject within sequence as a random effect was performed on log-transformed plasma
APV PK parameters (except tmax) to assess the relative bioavailability of single 1400 mg
doses of FPV 50mg/mL oral suspension and FPV 700mg oral film-coated tablet
formulations and to assess equivalence at steady state following repeat dose
- administration (1400 mg BID) of the FPV 50 mg/mL oral suspension and FPV 700mg
oral film-coated tablet- formulations for 10 days. Data from Periods 1 and 2 with
combined sequence AB and sequence BA were used to assess single dose bioequivalence
and data from Periods 3 and 4 with combined sequence CD and DC were used to assess
the steady-state equivalence of the two FPV formulations..

The PK dataset for the statistical analysis of the amprenavir pharmacokinetic parameters:
was based on the PK summary population. Plasma APV AUCw, AUChpgs, and Cpax Were
log-transformed prior to the primary analyses and treatment comparisons were expressed
as ratios on the original scale.

6. Results
6.1 Subject Disposition

A total of 83 subjects were enrolled in the study and 69 subjects completed the study.
Three of these 83 subjects were only enrolled during the Repeat Dose Part to replace the
dropout subjects from single dose part of study. Eight subjects were withdrawn due to
AEs, four subjects were lost to follow-up, and two subjects withdrew by not reporting to
the site for the next period. Table 3 shows the summary of the subject disposition for
APV10024.

Appears This Way
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Table 3: Summary of Subject Disposition for APV10024

‘Nuitiber of Subjects Total
Planngd, N. . . .80,
‘Entered!, N AT ) ; _. 83
‘Compleled, (%) b (9___1'35 17.{100%) ~'15‘§(§4%)-' 89492%) | 89(83%).

Totakw}mmwn(anyreason) n(%) 3(4%) i

I oie%r | s18%) 1A 1T%)
U 2{80%) | 45T%) | Bi51%)

T8 e T i
120%% 0| 2(%)

iosltofol!ow 40P, n(&j’,‘! 2@ |
o to subjgct decxs;onto ) 1(33%)

B
=
5‘
§ES
&
E
SEAP
=81
5
F
e
§
) ey

83 subjects recelved 1nvestlgat10nal-'pr0duct during the study (Safety Populatlon) All 83
subjects underwent serial plasma: PK sampling during at least one period (PK
concentration Population). 77 subjects in Treatment A and 80 subjects in Treatment B
provided PK parameters (Single Dose PK Parameter Population). Two subjects (Subjects
24003 and 24005) were excluded due to vomiting within 4 hours of dosing following
Period 2 dosing; therefore, PK. parameters Jrom Period 2 for these two subjects were
excluded from the statistical analysis and summary of PK parameters. A total of 75
subjects provided evaluable plasma APV PK parameter estimates for both Treatments A
and B (Single Dose PK Summary Population). Seventy-seven (77) subjects in Treatment
C and 78 subjects in Treatment D ';")rovided PK parameters (Repeat Dose PK Parameter
Population); whereas, 71 subjects. provided evaluable plasma APV PK parameter
estimates for both Treatments C and D (Repeat Dose PK Summary Population).

Table 4: Demographics of Study APV 10024

Saisty ] SingaDose | Repeat Doso
. Poputation | PK Summary. | P Summary
putalon | PK Sumna

Population
AR NsT5. L N1
Age {yrs): Adolts (18-85 years, inclisive}: D :
Mean (SD} . 328{850). | 324(858) 27 (856)
Median . . L3200 320
Min, - Max. 2061 2051 21 51
Femgle: 33 40%) ) 2 (37%)
Wale: ' 50 (80%). 46 (61%) 45 (63%)
Ethnicity R i A
Hisparic of Latino: - 88 [EOR] B1{81%)- 55 (79%]
Not Hispanic or Latino; 15 (18%) 14 (18%) 15(21%)
Race -
Affican Amefican/Alrican Hetitoge 5(6% 4(6%) %)
American tdian ot Alaskan Native : 1%) (1%) {1%) ]
White - ArabiciNonth Aftican Hetitage - 202R) 1 2(3%) 2{3%).
“Whits - White/Caucasian/Foropean Herltage 36 (43%) 34 (45%) 30 (42%)
NotReporled 38 (47%) “34(45%) 33 (46%)
Welght (kq) L L o
Mean, D 7049110742 © 70.78{10.505) | 71.26 (10,300}

6.2 Pharmacokinetic Analysis

Individual plasma APV concentrations were plotted against the actual time for the single-
and repeat-dose part of the study. All pre-dose concentrations collected in the single dose
phase (Periods 1 and 2) were not quantifiable (NQ), indicating no carry-over effect
between dosing periods. There were no significant deviations in PK sampling times; all
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samples were collected within 15 minutes of the scheduled time. Fig 1 shows the mean
plasma concentration-time profile after single dose administration of suspension and
tablet formulations under fasted conditions.

Fig 1: Mean plasma concentration-time profile after single dose administration of
suspension and tablet formulations

Linear Scals

00 400 800 1200 1600 2000 2400
 Time (s}

Plasma APV Concenfration (ug/ml)
O 4N W RGO N D

s A oot B )
l -8 |

A: 28 mL of FPV-50 mg/mL (1400 mg) oral suspension administered fasted
B: Two FPV 700 mg oral film coated tablets administered fasted.

Fig 2 shows the mean steady state plasma concentration-time profile after repeat dose
administration of suspension and tablet formulations under fasted conditions.

Fig 2: Mean steady state plasma concentration-time profile after repeat dose
administration of suspension and tablet formulations under fasted

conditions.
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C: 28 mL of FPV 50 mg/mL (1400 mg) oral suspension administered BID for 10 days
D: Two FPV 700 mg oral film coated tablets administered BID for 10 days.
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Table 5 shows the summary of pharmacokinetic results {geometric mean (95 % CI)[%
CV]} of APV after treatment A, B, C, and D.

Table 5: Summary of pharmacokinétic results {geometric mean (95 % CI) [%
CV] of APV after treatment A, B, C, and D}

Plasma APV PK Slng!ergze Part Repea;« D;:1_s‘é Part
Parameter Treatment A Treatment B | Treatment G| FreatmentD
AUC{0<0) 35 3B ND? ND?
(ngvml) (29.9:3. .6) (32.0-386} - |
B [42}: -
AUC(BH) 31.9- 3490 ND? . NP2
{pg.h/ml) (28.3-35:9) {31.0372) ,
(5] j41]
AUC(0-7) ND# ND2 -} 284
(pg.mb) S (24.3-28.7)
' .. [36]
Crmax 767 - . 825
(gl (T467:8%9)

Amiax wes pres
2. ND: not delenmined”
S N
4 N2

As compared to the tablet formulation, the higher Cnax and the earlier ty.x with the
suspension formulation are consistent with the expected faster absorption of the
suspension. The AUC,., estimates were similar between treatments A and B and
between treatments C and D. The results of plasma APV steady state assessments
showed that for both treatments C and D, the slope estimates from the linear regressions
of log-transformed plasma APV pre-dose concentrations collected on Days 8,9,and 10
was close to zero and the 90 % CI included zero. Therefore, the amprenavir exposures on
day 10 reflected steady state exposures.

Table 6 shows the treatment comparison for plasma APV PK ﬁarameters.
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Table 6: Plésma APV PK Treatment Comparisons in APV10024

" Plasma APV PK Rafio of Geomefric Least Squares Means
Parameter - (80% CI) :
Single Dose Part " Repeat Dose Part
L .| Treatment AfTreatment B Treatment C/Treatment D
. AUC{0-) 0.951 NDt
e g (0,879, 1.03)
AUG(D-t) ' 0.933 NDt -
(0.857, 1.02) -
AUC(0-t) ND1 1.10
: {103,117}

Reviewer's Note Regarding Cross-Study Comparison of Results.

A comparison of exposure parameters observed. in the two biopharmaceutics studies
(APV10016 and APV10024) indicates that the exposure parameters (Cma and AUC) of
the suspension and the tablet formulations observed in study APVI0024 were
approximately double the exposures observed in study APV10016. The applicant
indicates that demographics and assay cannot explain these differences. Based on the
reviewer's assessment, the primary differerices between the two studies is the sample size
between the two studies (n = 32 in APV10016 and N = 71 in APV10024) and the
potential inter baich differences (if any) in the suspension and the tablet formulations
used in the two studies. However, differences in sample size should primarily impact the
confidence intervals and potential differences (if any) in batches are not expected to
result in the magnitude of differences observed across the two studies. Therefore, the
differences in exposure cannot be explained on.the basis of the information currently
available, however, since the studies were well controlled, the intra-study comparison of
exposure parameters should still be valid.

7. Safety Assessments

No deaths or serious adverse events occurred during the study. The most commonly
reported drug-related AEs in all four treatment groups were GI and nervous system
disorders (nausea, diarrhea, headache, dizziness, and upper abdominal pain). Vomiting
was noted more frequently in the oral suspension treatment groups compared to the tablet
treatment groups in the single dose (3 % vs. 0 %) and repeat dose (13 % vs. 5 %) parts.
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" Eight subjects were withdrawn from:the study due to AEs, which were considered drug-
related by the investigator, during Treatments C and D: three subjects due to GI
symptoms (2 during Treatment D and one during Treatment C), two subjects due to
various types of rash during Treatment C, two subjects due to headache during Treatment
C, and one subject due to pain in extremity during Treatment D (See details in Medical
Officer's review). 7 :

8. Conclusion

¢ FPV 50 mg/mL oral suspension and 700 mg oral film-coated tablet formulations
provided similar plasma APV exposures after single dose administration.

» Following repeat dose administration, the FPV 50 mg/mL oral suspension and
700 mg oral film-coated formulation delivered equivalent steady-state plasma
APV AUCy., however, the FPV 50 mg/mL oral suspension delivered a 23 %
higher Cpax as compared to the FPV 700 mg oral film-coated tablet formulation.
This increase is Crmax is not expected to be of clinical concern.
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APV10017

1. Title

A Phase I, Parallel, Open-Label, Multicenter, Two-Week, Repeat-Dose Study Evaluating
Plasma Amprenavir Pharmacokinetics in HIV-1 Infected Adult Subjects with Mild,
Moderate, or Severe Hepatic Impairment Receiving Fosamprenavir +Ritonavir Compared
to Matched Control Subjects with Normal Hepatic Function: Analyses of Mild and
Moderate Hepatic Impairment.

2. Objectives
The primary objectives of this trial were:

e To compare plasma amprenavir pharmacokinetics in HIV infected subjects with
mild hepatic impairment (as defined by a Child-Pugh score of 5-6) receiving
fosamprenavir (FPV) 700 mg twice daily with a reduced frequency of ritonavir
100 mg once daily to subjects with normal hepatic function receiving FPV 700
mg BID + RTV 100 mg BID.

e To compare plasma APV PK in HIV-1 infected subjects with moderate hepatic
impairment (as defined by a Child-Pugh score of 7-9) receiving FPV 300 mg BID
with a reduced dosing frequency of RTV 100 mg QD to subjects with normal
hepatic function receiving FPV 700 mg BID + RTV 100 mg BID.

e To compare plasma APV PK in HIV-1 infected subjects with severe hepatic
impairment (as defined by a Child-Pugh score of 10-15) receiving FPV 300 mg
BID with a reduced dosing frequency of RTV 100 mg QD to subjects with normal
hepatic function receiving FPV 700 mg BID +RTV 100 mg BID.

3. Study Design

Phase I, parallel, open-label, two week repeat-dose study evaluating plasma APV and
RTV PK in HIV-1 infected healthy subjects with mild, moderate and severe hepatic
impairment compared to matched control subjects with normal hepatic function. Subjects
with moderate hepatic impairment were randomized 1:1 to Group B or Group C (as
described in table 1); recruitment into groups E and F was ongoing at the time of the
report. .

Table 1 shows the study design for study APV10017.
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Table 1: Study Design for Study APV10017

Group N _Hepatic Function Status . - - Dosing Regimen
A 10 Mild Hepatic.Impairment! ‘| FPV 700mg BID + RTV 100mg QD
B 10 Moderate Hepatic Impairmerit2 FPV 300mg.BID + RTV 100mg QD
C 10 Moderate Hepatic Impairment? ‘FPY 700mg QD + RTV 100mg QD
D4 10 Normal Hepatic Function -~ | FPV 700mg BID + RTV 100mg BID
= 10 Severe Hepatlc Impairment3 FPV 300mg BID + RTV 100mg QD
F55 10 Normal Hepatic Function -~ |- FPV 700mg BID + RTV 100mg BID
1. As dstermined by Child-Pugh score of 5.8. vhoel e :
2. Asdetermined by Child-Pugh score of 7-9”
" '3; ‘Asdetermined by Child-Pugh score of 10-15 ,
4. Subjects in Group D were enrolied to 'atch subjects in:Group B based on sex A enght (+ 5 kg), and age
(£ 5 years).
5. Subjects in Group F are being-enrolled to'match subjects in Group E based on sex welght {5 kg) and age
© . (£ 5years). '

6.' -Enroliment into Groups E and F is ongomg

Reviewer's Note:

The study report for APV10017, submitted with the NDA, includes data from subjects
with mild or moderate hepatic impairment (groups A-D). The information on subjects
with severe hepatic impairment and their maiched controls (for which enrollment is still
ongoing) will be submitted in a subsequent report.

4, Rationale for Doses Evaluated in the Trial

Prev1ously, the applicant conducted- study PROB1008 to evaluate the plasma APV PK
following administration of single doses of APV (dehvered as AGENERASE™ [AGN],
600 mg) to HIV seronegative subjects with moderate or severe hepatic impairment
compared to subjects with normal hepatic function. The results of the study showed that
the plasma APV AUCy.. was approximately 150 % and 350 % higher in subjects with
moderate and severe hepatic impairment, respectively, compared to subjects with normal
hepatic function. ’

The information related to dosing recommendation (700 mg BID un-boosted FPV) for
subjects with mild and moderate hepatlc impairment (Child-Pugh Score 5-8) in the
currently approved Lexiva® package insert is based on a previously conducted study with
amprenavir in subjects with mild, moderate, and severe hepatic impairment. Based on
the amprenavir dose adjustments for subjects with mild, moderate, and severe hepatic
impairment and the comparable plasma APV exposures achieved with equimolar doses of
fosamprenavir and amprenavir, fosamprenavir dosing regimen of 525 mg BID would be
appropriate in subjects with mild, moderate, and severe hepatic impairment. However,
since only the 700 mg strength was available, 700 mg BID FPV (without ritonavir) was
recommended to be used in subjects with mild and moderate hepatic-impairment. There
is currently no dosing recommendation for either un-boosted FPV for subjects with
severe hepatic impairment (since the dose cannot be reduced with the currently approved
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700 mg tablet formulatlon) or FPV/RTV in subjects with mlld moderate, or severe
hepatic impairment.

Table 2 presents a summary of the dosing recommendations in the currently approved
package insert of amprenavir and fosamprenavir in subjects with varying degrees of
hepatic impairment.

Table 2: Summary of the dosing recoinmendations of amprenavir and
fosamprenavir in subjects with varying degrees of hepatic impairment.

Amprenavir Fosamprenavir

Without With Without With

Ritonavir Ritonavir Ritonavir Ritonavir
Normal Hepatic 1200 mg 1200/200 mg 1400 mg BID 1400/200 mg
Function BID QD or 600/100 QD or 700/100

mg BID mg BID

Mild Hepatic 450 mg BID No labeling 700 mg BID No labeling
Impairment ' recommendation | - recommendation
Moderate 450 mg BID | No labeling No labeling
Hepatic recommendation | 700 mg BID | recommendation
Impairment '
Severe Hepatic | 300 mg BID No labeling No labeling No labeling
Impairment recommendation | recommendation | recommendation

‘Dose Selection for Study
Mild Hepatic Impairment Group (FPV 700 mg BID + RTV 100 mg OD)

FPV 700 mg BID + RTV 100 mg BID is recommended in patients with normal hepatic
function. As there are no data available for boosted APV in subjects with mild hepatic
impairment and due to the fact that increases of 30 % - 60 % in plasma APV and RTV
AUC,. are likely in the mild hepatic im galrment population (based on studies conducted
with protease inhibitors such as Kaletra~ and Crixivan®), the RTV dose was reduced by
50 % subjects with mild hepatic impairment. :

Moderate Hepatic Impazrment Group (FPV 300 mg BID + RT V 100 mg QD and FPV
700 mg QD+ RTV 100 mg OD)

Based upon the FPV and APV recommendations for reduced doses in subjects with
moderate hepatic impairment, subjects with moderate impairment in APV10017 received
repeat doses of FPV 300 mg BID + RTV 100 mg QD. An FPV 700 mg QD + RTV 100
- mg QD regimen was also selected for study in subjects with moderate hepatic impairment
in order to evaluate the FPV tablet formulation (administered with low dose ritonavir) in
this population. The RTV 100 mg QD dose was selected because this is the lowest
capsule strength available, the palatability of the RTV oral solution is poor, and plasma
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RTV AUCy, values are expected to be approximately 200 % higher in subjects with
moderate hepatic impairment compared to subjects with normal hepatic function.

Severe Hepatic Impairment Group (FPV 300 mg BID + RTV 100 mg QD and FPV 700

‘mg QD+ RTV 100 mg QD)-Curreﬂtlj: Enrolling

The FPV/RTYV dosage regimen selected for administration to subjects with severe hepatlc

DAY

impairment in APV10017 was FPV 300mg BID with a reduced dosing frequency of RTV

100mg QD. The selection of this dosage regimen was based on the prellmmary PK and
safety data obtained for subjects with moderate hepatic impairment receiving FPV/RTV
in APV10017 as well as on the PK data obtained in Study PROB1008.

S. Drugs Used in the Trial

Table 3 shows the batch number of the tablet and suspension formulations used in the
study.

Table 3: Batch number of the tablet and suspension formulations used in the study

Drug , ) 'm/Route . Batch Numbers:
FPV 700mg oral film-coated tablets ~ - B110573
L -B117130
. B084053
FPV ~ |Oralsuspension -y 7 ol 3K040
| Each mL of suspension contains 50mg of FPV Sl 4E002
equivalent to 43:2mg/mL of APV~ - o 4F002
, 'f - 5B004.
RTV 100mg oral soft gela’(_in capsules ’ 342682E21
o S 166902E22
10603VA

On days 1, 3, 7, 10, 13, and 14 (l.aét'dose)., the doses Were administered under the direct
supervision of the study center staff; on all other days, doses were administered on an
out-patient basis. The study drugs were to be administered at least 2 hours apart from a

meal, but grape or apple juice was allowed to improve the palatablhty of the FPV oral -

suspension formulation.

6. Salhple Collection, Bioanalysis, Pharmacokinetic Assessments, and Statistical
Analysis

Sample Collection
Subjects had a single pre-dose PK sample collected on the mornings of Days 3,.7, 10, 13,
and 14 and serial post-dose PK samples collected over 12 hours (Group D) on Day 14 or

24 hours (Groups A, B, and C) on Day 14 and 15. Table 4 shows the pharmacokinetic
sampling schedule followed. :
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Table 4: Pharmacokinetic Sampling Schedule in Study APV10017

“Timing | Day | Time of Day Planned Time Relative fo Dosing (Hours)
;Er‘e—dOsé' 37,10 mormning © 7 D{trough)t '
: Predose ' B3 moming " -': Q(irough)1

Fosidose | 14| Toughout day | 0.5, 0;5-,»0;7'5,1,{.5, % 75 3746810 12 205

1. One pre-dose (trough) PK sample was collected within 15 minutes prior to adminisiration of the next dose.

2. Additicnal PK samples were collected at 2 hours {all subjects) and 12 hours (Groups A, B; D;) or.24 hours

" {Group C) after dosing on Day 14 for measurement of the extent of APV binding to human piasma proteins.

3., Collect24-hour sample on Day 15for Groups A, B,andConly. o : _
The PK summary population included subjects who had plasma APV and RTV PK
parameter estimates for a scheduled FPV/RTV regimen. Plasma APV and RTV PK
parameters, except tmax, underwent natural log (In) transformation prior to statistical
analysis. Plasma APV and RTV C. values were the average of pre-dose concentrations
collected at steady-state. Dose-normalized (DN) plasma APV Cuax, Cr, and AUC(o.ry were
computed by normalizing to FPV 700 mg, where dose-normalized PK parameters for
Group B were equal to PK parameter value X 700/300 and there was no change for
Groups A, C, and D. Plasma APV and RTV AUCq24 were equal to AUC,.. for QD
regimens and were calculated as AUCo.. X 2 for BID regimens. The percent unbound
APV at a specific time was calculated as plasma unbound APV concentration at that
time/plasma total APV concentration at the same time-point X 100, .g. % C2h_unbound
= (C2h_unbound/C2h_total plasma) X 100%..

\
Bioanalysis

For each analyte, QC samples, prepared at three different analyte concentrations (for
APV, FPV, and RTV) or four different analyte concentrations (for unbound APV) and
stored with study samples, were analyzed with each batch of samples against separately
prepared calibration standards. :

Plasma samples were analyzed for APV and FPV by Worldwide Bioanalysis, DMPK,
GSK, RTP using a validated analytical method based on protein precipitation, followed
by high performance liquid chromatography (HPLC) with T~ J
(MS/MS) analysis. The calibration range for plasma amprenavir was T ~ J and
the three quality control concentrations were 35, 800, and 4000 ng/mL. The lower limit
of quantification (LLQ) for APV was 10 ng/mL using a 100 pL aliquot of human plasma
with a higher limit of quantification (HLQ) of 5000ng/mL; the LLQ for FPV was Sng/mL
and HLQ was 1000ng/mL. The intra/inter day precision in plasma amprenavir was s
' The overall accuracy (% bias) ranged from 7 .4 The long term
freezer stability for both fosamprenavir and amprenavir at -30 °C was at least 27 months.
All samples were run within this time frame for fosamprenavir and amprenavir.
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Protein-free plasma ultrafiltrate samples were analyzed for APV by .

- using a validated analytical method based on ' tfollowed by
HPLC/MS/MS analysis. The calibration range for plasma amprenavir in the ultra filtrate
was [ . 4 and the three quiality control concentrations were 1.5, 425, and 750

ng/mL. The LLQ for APV was 0.5 ng/mL using a 100 pL aliquot of human protein-free

plasma ultrafiltrate with a HLQ of 1000ng/mL. The intra/inter day precision in plasma
amprenavir was ¥~ 4 The overall accuracy (% bias) ranged from ™™

- The long term freezer stability for both fosamprenavir and amprenavir at -20 °C
was at least 486 days. All samples were run within this time frame for fosamprenavir and
amprenavir. A '

Reviewer's Note:

The assay methodology is acceptable. The applicant acknowledges that since the trial is
ongoing, some of the assay related information (e.g. intra/inter day precision, overall
accuracy) may change upon completion of the studies.

Pharmacokinetic Assessments

PK analysis of plasma APV c‘fiﬁcentzg:cion-time data was conducted using T
' T 4 The actual plasma
PK sampling collection times were used in the PK analysis. ' '

Statistical Analysis

Descriptive statistics of plasma APV and RTV concentration data at each planned relative
time were presented by group. Mean and median steady-state plasma APV and RTV
concentration-time profiles were displayed by group on both semi-logarithmic and linear
scales. Plasma APV PK parameters were compared between each hepatic impairment
group and subjects with normal hepatic function by ANOVA, considering group as a
fixed effect. The ratio of geometric least square (GLS) means and associated 90 % CI for
the group comparisons was presented. Achievement of steady state plasma APV and
RTV concentrations was assessed by calculating the 90% CI of the slope of the linear
regression of pre-dose concentrations from Days 10, 13, and 14 versus Day for each
group. The same analysis was performed with Days 7, 10, 13, and 14, and with Days 13
and 14.

7. Results

7.1 Subject Disposition

A total of 43 subjects were enrolled in the study: 13 were enrolled in Group A (mild
hepatic impairment), 20 were enrolled in Groups B and C (moderate hepatic impairment),
and 10 were enrolled in Group D (normal hepatic impairment). One of the 10 subjects in

Group C had mild hepatic impairment based on Child-Pugh score, but was enrolled in
Group C in error. Two subjects in the mild hepatic impairment cohort withdrew from the
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study; subject 6 was withdrawn due to an AE (gastritis) after one day of dosing with
FPV/RTV and Subject 43 decided to withdraw from the study after eight days of dosing.

42 subjects were included in the PK Concentration Population (PK concentration
population comprised of subjects who underwent PK sampling), 41 subjects were
included in the PK Parameter Population (PK parameter population consisted of subjects
who bad plasma amprenavir or ritonavir PK parameter estimates) and 38 subjects were
included in the PK Summary Population (PK summary population consisted of subjects
who had plasma amprenavir and ritonavir PK parameter estimates). Table 5 shows the
demographic characteristics in APV10017.

Table 5: Summary of Subject Disposition for APV10017

T TRIGH] | Woderate | Moderats | Nomal
Demographic FPV BIDY Hi Hi Hepatic

Characteriatic. RIVQD | FPVBID! | FPVQDI | Funclion | “Total - |
' {GroupA) | RTVQD | RIVGD | FPVRIV | - N=43
- N=13 {Group B) | (GroupC) BID.
N=10 N=A0 | (BroupD) |- -

3 ‘N=10

Age ; ' ‘ : -
1 Mean(SD). 4224489 | 440{346) | 437(631) | 434{440) | 433(447)

Msdion -, 430 435 425 B Y
4 Rongo 34,50 39,49 3854 | 3049 | 3454
Sex,n) - i T

Femde: 1(8) 2(2) 2000 | 2@0in]  EUg

Male: 1200 | 8(80) 8(80) }. B(80) - | 38(84)

g | osie | oy | oday
B0 | 90 880 8(80) -

oo, | oo | ey | Ceen | atn
- | osreay | 2assian) | 281035 | I580(des |0k

| giiEs | sbgsey | 7aces | ogiEss
| Tabla87: - ' N -

o
T

7.2 Pharmacokinetic Analysis

FPV concentrations were low in all treatment groups, and FPV concentrations in all
samples after the 4-hour post-dose sampling time were not quantifiable.

One subject in Group C (subject 182) had undetectable pre-dose plasma APV and RTV
concentrations at Day 7, suggesting non-adherence during that time of the study. For a
number of subjects, pre-dose samples on days 3, 7, 10, and 13 were collected after the
dosing, therefore, the samples collected on these days were excluded from the C;
calculations. The 2-hour plasma unbound APV concentrations were collected at
approximately 5 hours post dose for Subject 27 (Group-B) and Subject 94 (Group D). In
addition, the 12-hour plasma unbound APV concentration was collected at 8 hours post
dose for Subject 179 (Group D). These samples were excluded from the summary and
statistical analysis of 2- hour and Ct unbound concentrations and % unbound. Further,

52



there were some subjects with missing Day 14 FPV and RTV dosing date/time
information, therefore, scheduled t1me was used in the PK analysis.

Steady state plasma APV and RT; Y concenirations were achieved by Day 14 for all
treatment groups: For Groups B, C, and D, the slope estimates from the linear regressions
of log-transformed plasma APV and RTV pre-dose concentrations collected on Days 7,
10, 13, and 14 were close to zero and the 90% CI included zero

Fig 1 shows the mean steady-state plasma amprenavxr concentrations for the four
treatment groups.

Fig 1: Mean steady-state plasma a‘mprenavir_ A) and ritonavir (B) concentrations
for the four treatment groups.

tinear Scale
7.000 ' 1400
= : 2 t2ol ¢
g 6000 \ % N
2 5000 R T Y
& A, \"-\ g 4 TIA
é S 40004 I N 3 08001 /%
3.000 NS : % o600} 7
’ ‘ H o '\_\\:“—::‘l\:}w-.. o A
& 2.000: ,’ e N e ¢§ 0.400 :
i - i AN
§ 1000 - "?f~.,___“' ?é 0‘2”; -
0.000 - et 0.0004
0 2 4 6 8.10.12.9 16 18 20.22.24 . . 0. 24 8. 8 10 12 14 16 18 20 22 24
Time (Hrs) L Time (i)

st~ Group A """‘“"“'*‘“éé&p B me—m— Group C e ot Group D

Group A = Mild Hepatic lmpalrment FPV 700mg BID +- RTV 100mg Qb
Group B = Moderate Hepallc Impairment FPY 300mg BID + RTV 160mg QD
Group C = Moderate Hepahc Impairment FPV 700mg QD + ATV 100mg QD
Group D = Nommal Hepatic Function FPV 700mg BID +° RTV 100mg BID

Mild Hepatic Impairment
Table 4 shows the summary and statistical comparison of selected pharmacokinetic

plasma APV pharmacokmetlc parameters for mild hepatic 1mpa1rment and normal
hepatic function groups in APV10017.
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" Table 4: Summary and statistical comparison of selected pharmacokinetic plasma
APV pharmacokinetic parameters for mild hepatic impairment and
normal hepatic function groups in APV10017.

‘Geometric Mean [95% CIf (GVD%). ~ | 615 MeanRatlo [90% Ci]-
Plasma APV MildHI _ Normal Hepatic ]
PK Parameter {Grotp A Function ) v
=18 {Group D} Normal Hepatlc Function
. N=10 .
AUC(B-1) 4686 81 12 .
{pg.h/mt) [36.0,55.5] {31.6,46.0}. [6.94, 1.59)
_{25) : en. - .

Crmax ~ 704 600 . AT
(1eg/ml) [5.72,866] {4.97,7.29) : [0.90; 1.83) .

{30) @n i
Cr 238 262 R 112
(ug/mL) [1.80,3.15} [214,321) 10.63,1.32]

{40) 29)
CUF 215 262 {.82
{mlfmin) 1180, 256) {217,316} {0 63, 1.07}

(25)° {2n
112 7.80¢ 6.441 123
] {5.83,10.7} [4.99,8.32) {0:89, 1.68)

38 31 :

HI: Hepatic Impairment

Mild HI: Hepatic Fibrosis + Child Pugh Score of 5-6
Group A: FPV 700 mg BID + RTV 100 mg QD X 14 days
Group D: FPV 700 mg BID +RTV 100 mg QD X 14 days

Subjects with mild hepatic impairment receiving standard doses of FPV 700mg BID
(administered as the FPV tablet) in combination with a reduced dosing frequency of RTV
100 mg QD had approximately 17-23 % higher plasma APV Cyax, AUCo,, and ty
values, 18 % lower CL/F, and similar C; values compared to subjects with normal hepatic
function receiving FPV/RTV 700/100mg BID.

Unbound Amprenavir

Subjects with mild hepatic impairment receiving standard doses of FPV 700 mg BID
(administered as the FPV tablet) in combination with a reduced dosing frequency of RTV
100 mg QD had higher plasma unbound APV concentratlons and higher % unbound APV

compared to subjects with normal hepatic function:

Table 6 shows the summary and statistical comparison of plasma unbound APV
concentrations for mild hepatic impairment and normal hepatic function groups.
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Table 6: Summary and statistical comparisons of plasma unbound APV
concentrations for mild hepatic impairment and normal hepatic function

groups in APV10017.
Geometric:Mean [95% CIJ.(CVb%) | GLS Mean Ratio [80% Cl]
Plasma Unbound Mitd-H Normal Hepatic - MildHi
APY Parameter - {Group:A) .- Fufiction” s
. N=10. - {GroupD) Normal Hepatic Function
RE - N=8 .
2-h concentration 056 ) 035 ND
{(ugimb) {0.42, 075} - {030,041
@1 (21).. :
Ct : 0.261: 012 ND
(ugfmb) {0.19,0.36} {0.10,0.15)
(42)° (24)
2-hour % unbound 892 : 753 118
7.68,10.4] 160,929 . [0.94, 1.50]
: (21 - (28).
Gt % unbound 10910 o816 . 177
: : [4.52,8.38)" {137,221
. ‘2 :

HI: Hepatic Impairment
Mild HI: Hepatic Fibrosis + Child Pugh Score of 5-6
Group A: FPV 700 mg BID + RTV 100 mg QD X 14 days
Group D: FPV 700 mg BID +RTV 100 mg QD X 14 days

Reviewer's Note:

The plasma AAG concentrations for subjects with mild and moderate hepatic impairment
were approximately. half of the AAG concentrations for subjects with normal hepatic
Junction. Therefore, the unbound fraction and unbound concentrations were expected to
be higher in subjects with hepatic impairment.

Moderate Hepatic Impairment

When plasma APV PK was normalized to a 700 mg dose, moderate hepatic impairment
- significantly increased plasma total APV dose normalized AUCo; by 51-70 % following
administration of FPV/RTV. However, when the PK parameters were compared without
dose-normalization, the two-tested FPV/RTV regimens delivered lower plasma total APV
exposures compared to subjects with normal hepatic function receiving a-standard
FPV/RTV 700/100 mg BID regimen. Table 7 shows the summary and statistical
comparisons of selected plasma APV pharmacokinetic parameters for moderate hepatic
impairment and normal hepatic function groups. '
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normal hepatic function groups.

Table 7: Summary and statistical comparisons of selected plasma APV
pharmacokinetic parameters for moderate hepatic impairment and

Geometric Mean {95% CJ) [CVb%] - | GLS Mean Ratio {90% C1)
Moderate Hi " | NormalHepatic'}. . = Moderate Hi
Funcion |~ . ¥

» . Notmal Hepatic Function
) FPY BID/ FPV QDI FPY-BID/ GroupB- GroupC

Plasma APV | RIVQD RTVQD RTVBID ¥s 5.
PK : “{Group B) {Group C) (GroupD): | GroupD Group D

Parameter N=10 N=8 ._N=t0 -

1 -Dose Normalized - -~

- FDN-AUC(0-7) 64.8 '57.8 381 170 157
Gighml) | [65,904) | (421,793 | P16.460 | [131,221) | (115,200

_ {49) 39 L4

DN-Cmax 102 - 568 - 800 70 11

{ugiml) 718,145 | (514,870 | [497,7.28 | [1:30,222 | 084,148]
. _(52) 32 20 S

DN-Ct 263 093 262, | 400 035

(ng/ml) [1.73,399] | {0.53,1.621 .1 {244,321 [0569;4:45] - | [0.24,0.53)
o - {64) [T . N I

.. .Obsepved.

]
{11, 218)
N 49
T TR |
0 40,100} | -
)

HI: Hepatic Impairment
Moderate HI: Hepatic Fibrosis +Child Pugh Score of 7-9
Group B: FPV 300 mg BID + RTV 100 mg QD X 14 days
Group C: FPV 700 mg QD + RTV 100 mg QD X 14 days
Group D: FPV 700 mg BID + RTV 100 mg BID X 14 days

The similarity in CL/F and dose normalized C,y; between the two groups suggests that
the PK is expected to be similar for both dosing regimens.

Based on this data, the applicant suggests that FPV 450 mg BID + RTV 100 mg QD
is predicted to deliver average AUCy.. (41.7 pg*hr/mL) similar to subjects with
normal hepatic function receiving the standard FPV/RTV 700 mg/100 mg BID
regimen.
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Reviewer's Note

FPV 450 mg BID + RTV 100 mg QD (proposed by the applicant) is predicted to deliver
average AUCy. (41.7 ,ug*hr/mL | similar to subjects with normal hepatic function
receiving the standard FPV/RTV _00 mg/100 mg BID regimen. The predicted steady
state total (bound + unbound) C, levels (~1.7 ug/ml) after administration of 450 mg BID
+ RTV 100 mg QD are expected'to be lower than the total (bound + unbound) C; levels
(2.62 pug/ml) after administration of 700 mg BID + 100 mg BID, however, the unbound
plasma APV C, is expected to be ~70 % higher after administration of 450 mg BID + 100
mg QD (due to increase in the u bound Sfraction in subjects with hepatic impairment).
Therefore, ‘the antiviral efficacy ;(which is primarily governed by the unbound
concentrations of the drug) is not expected to be lower in subjects with moderate hepatic
impairment after administration of FPV 450 mg BID + 100 mg RTV QD as compared to
subjects with normal hepatic functzon after administration of 700 mg BID + RTV 100 mg
BID.

Unbound Amprenavir

Subjects with moderate hepatic unpalrment receiving standard doses of FPV 700mg BID
(administered as the FPV tablet) in combination with a reduced dosing frequency of RTV
100mg QD had higher plasma unbound APV concentrations and higher % unbound APV _
compared to subjects with normal’ hepatlc function. Table 8 shows the summary and
statistical comparisons of plasma unbound APV concentrations for mild hepatic
impairment and normal hepatic function groups.

Table 8: Summary and statistical éomparisons of plasma unbound APV
concentrations for moderate hepatic impairment and normal hepatic
function groups.

Coomelric Hean ! 5% C (CVb%) GLS Mean Ratlo j90% Clf

Moderatem | Normal Hepatic Moderate Hl
, -} - Function vs .
. Normat Hepatic Function
Plasma FPV BID/RTV FPV QDJ RTV FRV BID} Group B GroupC -
Unbound APY o .G RTVBID vs Vs’
Parameter- {GroupB) - {Group B) Group D Group D
N=3 - i N=9 - :
2h 035 - 08 035 ND ND
concentration | [0.20,0.61} § [0.56,0.80) | " [0.30,0.41)
fpgnt) &) {20) @21)
Cr %15 1 2000 %12 .- ND ND
{ugfml) 6.0 ,0.26] _;‘[0.04, 0.44) {0.10, 8.15)
{88} {69) 24)
2hour % 104 118 153 133 157
unbound [7.49,13.5} [8 81,158) [6.10, 9.29] {1.05, 1.69} [1.21,2.02)
o) @) 28)
Ct% 125 926t .1 . 618 202 1.50
unbound [6.88,15.5] | :[7:37, 11.6) [4 52, 8.38) [1.58, 2.58) [1.15,1.98)
2 I @& {2

HE: Hepatic Impairment

Moderate HI: Hepatic Fibrosis +Child Pugh Score of 7-9
Group B: FPV 300 mg BID + RTV 100 mg QD X 14 days
Group C: FPV 700 mg QD + RTV 100 mg QD X 14 days
Group D: FPV 700 mg BID +RTV 100 mg BID X 14 days
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8. Conclusion

¢ For subjects with mild hepatic impairment, a dosing regimen of FPV 700mg
BID with a reduced dosing frequency of RTV 100mg QD showed higher plasma
APV Cpax (17 %), slightly higher plasma APV AUCq.; (22 %), and similar C;
values compared to subjects with normal hepatic function receiving the standard
FPV/RTV 700mg/100mg BID regimen. The proposed dose is acceptable.

e For subjects with moderate hepatic impairment, a dosage regimen of 450mg
BID with a reduced dosing frequency of RTV 100mg QD is predicted to deliver
plasma APV AUCy. values similar to values observed for subjects with normal -
hepatic function receiving the standard FPV/RTV 700/100mg BID regimen. The
proposed dose is acceptable.
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APV20003

1. Title

A 48 Week, Phase II, Open-Label Multi-Cohort, Multicenter Study to Evaluate the
Safety, Tolerability, Pharmacoklnetlcs and Antiviral Activity of Fosamprenavir/Ritonavir
QD and Fosamprenavit/Ritonvir BID when Administered to HIV-1 Infected,
Antiretroviral Naive and Experienced, Pediatric Subjects 2 to 18 Years Old

2. Objectives

The clinical pharmacology related objectives of this trial were to characterize plasma
APV PK following administration of FPV/RTV once daily and twice dally to pediatric
subjects 2 to < 18 years of age. '

3. Study Design

APV20003 was an international, 48-week, Phase II, open-label, multi-cohort, multicenter

study conducted in 69 HIV-1 infected, pediatric subjects 2 to < 18 years old. Table 1
shows the planned number of subjects by cohort for the study.

‘Table 1: Planned Number of Subjects by Cohort for APV20003

Cohort! Age aive? and ART-expenenced3 o
N FPVIRTV QD -
1 1 2to<6years i
2 6 to <12 years ‘| 12
3 12to 18 years | 10
445 2t018years .|’ Vi3

- 1. Cohorts 1, 2 and 3 enroliedin
and 48 and a PK profile on-Wi
ART-naive subjects recsived:
GlaxoSmithKline provided optlonal ABC:
showed susceptibility to ABC and/or 31C.. . .
4. Subjects were permitted to enrollin Coho '4vwhen enrolment of the appropnate number of snmllaﬂy aged

subjects in Cotiorts 1, 2 or 3'was complete. -

+5. Subjects in Cohort 4 had PK trough sar

lel. Subjects m these cohorts had PK trough samplmg on Weeks 8 12,24

w N

dlor 3TC vfo ART-experienced subj,ef:t,s whose HIV-1 genolype

ling-an'Weeks 4, 8, 12, 24 and 48.

ART-naive or ART-experienced pediatric subjects, 2 to < 18 years of age (Cohorts 1, 2
and 3), began multiple dosing with FPV 30 mg/kg + RTV 6 mg/kg QD on Day 1. A
Week 4 PK profile over 24 hours (at 0, 1, 2, 4, 8, 12, and 24 hours post dosing) and
additional PK trough sampling at Weeks 8, 12, 24 and 48 was characterized. The plasma
PK samples collected at Week 4 were analyzed for APV concentrations to confirm if the
target plasma APV exposure was achieved. Based on the Week 4 plasma APV PK data
from at least 6 subjects who receive the FPV oral suspension, the dose of the FPV oral
suspension was to be adjusted for all subjects in the cohort. If dose adjustment was
necessary, all subsequently enrolled subjects in the cohort would receive the newly
recommended dose.
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Protocol amendment # 4 was implemented on August 20, 2003 after 54 subjects were
enrolled in the trial. The following adult data supported the modification:

D

2)

Switching of subjects from a QD to a BID regimen: The applicant completed

. Week 48 data analysis of study APV30003 which enrolled 360 Pl-experienced,

HIV-1 infected adults with evidence of virologic failure. In this study, FPV/RTV
BID and FPV/RTV QD were compared to LPV/RTV BID. Based on the
applicant analysis, FPV/RTV BID arm had similar efficacy to the LPV/RTV BID
arm while the observed antiviral response rates for the FPV/RTV QD arm were
lower. Therefore, an option was provided for management of subjects who were
Pl-experienced at Baseline/Day 1 to either maintain their current FPV/RTV QD
regimen or to switch to a FPV/RTV BID regimen. This resulted in the creation

. of a subset of “switch subjects” who switched their FPV/RTV QD to the

FPV/RTV BID regimen at any time within the study, at the investigators’
discretion.

Increase in dose for subjects switching from a QD regimen to a BID
regimen: Based on preliminary PK data from APV20003, a 33 % dose increase

was recommended for all Cohort -1 subjects who were Pl-experienced at

Baseline/Day 1 and switching to a FPV/RTV BID regimen. These "switch
subjects" received FPV 20 mg/kg BID in combination with RTV 4 mg/kg BID.
However, once these subjects reached 6 years of age, they underwent a dose
adjustment to 15 mg/kg FPV BID in combination with RTV 3 mg/kg BID (the
FPV/RTYV BID dosing regimen bemg administered to all "switch subjects” > 6 to
18 years of age).

4. Selection of Study Population

Sixty-nine HIV-1 infected, ART-naive and experienced pediatric subjects 2 to < 18 years
of age, with screening plasma HIV-1 RNA > 400 copies/mL. and who met all eligibility
criteria were enrolled into this study.

ART-naive subjects were defined as having < 4 weeks (28 days) therapy with any
NRTI(s), no previous therapy with any non-nucleoside reverse transcriptase inhibitor(s)
[NNRTI(s)] and < 1 week therapy with an HIV PI. ART-experienced subjects were
defined as having had greater than 4 weeks (28 days) therapy with any NRTI(s); prior
therapy (of any length) with any NNRTI(s) and/or a PI was allowed.

5. Drugs Used in the Trial

FPV was administered as either oral 700mg tablets (600mg APV molar equivalents) or
50mg/mL oral suspension (43.2mg/mL APV molar equivalents). Table 2 shows the FPV"
formulations used in the study.
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Table 2: Batch number of FPV Formulations Used in the Study.

Drug Name _ BatchNumbers
Fosamprenavir tablets | B048577, B067230, B048577, B059742,
' | B066070, B084190, B076989, 8076989
N B121918 =
Fosamprenavir solution 1 1L723, 2A703, 1L7223 2A704 3G039, 3K040
| 4B001

RTV was given as elther an 80mg/mL oral solutlon (batch numbers 18723AW21
21802AW21; 23840AW21) or 100mg capsules (batch numbers: 039852E21; 075392E21;

" 932942E21; 82855E21; 83398VA; 84526VA; 88673VA; 95118VA; 03719VA;

10359VA; 95118V A; 10359VA; 17613VA). The tablet and suspension formulation used
in the trial was identical to the approved (for tablet) and to—be—marketed (for the
suspension) products respectively. . :

6. Dosage and Administration

Subjects could only receive one FPV formulation at any given time (i.e., subjects could -
not receive one FPV 700mg tablet and FPV suspensxon smultaneously to achieve -
adequate FPV intake). Similarly, sub_]ects could only receive one RTV formulation at any
given time.

FPV/RTV OD

FPV 700 mg tablets were avaxlable to subjects who were at least 12 years of age, weighed
> 50kg and who were able to swallow whole tablets, at the discretion of the investigator.
These subjects were to receive an adult dosage regimen of FPV . 1400mg QD- in
combination with RTV 200mg QD RTV 100 mg capsules were made available to
subjects who weigh > 33kg and who were able to swallow whole capsules, at the
discretion of the investigator.

Subjects taking the FPV oral suspenswn would receive FPV 30 mg/kg (up to a'maximum

- daily dose of 1800 mg QD) in combination with RTV 6 mg/kg QD (up to a maximum

daily dose of 200 mg). The FPV oral suspension doses (30 mg/kg up to a maximum of
1800 mg) was higher than the previously approved FPV doses to account for the impact
of food on the systemic exposures of the suspension formulation (food reduces the
exposure from the suspension formulation).

FPV/RTY BID (for Subjécts Switching from FPV/RTV QD) -
As per the protocol modification, subjects were allowed to switch from a FPV/RTV QD
regimen to a FPV/RTV BID regimen since 48-Week analysis of trial APV 30003

(conducted by the applicant) showed that the antiviral response rates were lower in the
QD arm as compared to the BID arm.
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Subjects who were Pl-expérienced at Baseline/Day 1 and receiving FPV tablets QD in
combination with RTV QD who switched to the FPV/RTV BID regimen were to receive
700 mg FPV BID in combination with RTV 100mg BID.

Cohort 1 subjects who were Pl-experienced at Baseline/Day 1 and received the FPV oral
suspension QD in combination with RTV QD and who switched to FPV /RTV BID were
to receive a starting dose FPV 20 mg/kg BID (up to a maximum daily dose of 1800 mg)
in combination with RTV 4 mg/kg BID.

Cohorts 2, 3 and 4 subjects who were Pl-experienced at Baseline/Day 1 and received the
FPV oral suspension QD in combination with RTV QD who switched to a FPV/RTV
BID regimen would receive a starting dose FPV 15 mg/kg BID (up to a maximum daily
dose of 1800 mg) in combination with RTV 3 mg/kg BID.

Study Drug Administration

The FPV suspension was to be shaken as per the label instructions prior to measuring.
Both the FPV oral suspension and the RTV oral solution were to be measured and
administered via separate dosing syringes. Administration via dosing cups was not
allowed as residual FPV oral suspension and RTV oral solution could remain in the cups.

The FPV oral suspension and RTV oral solution were recommended to be
administered with food to accommodate the frequent eating schedule of children, to
enhance the adherence through taste masking with food, and to improve
tolerability. :

7. Dose Rationaie

The selection of the FPV/RTV 30/6mg/kg QD regimen for evaluation in pediatric
subjects between the ages of 2 to 18 years of age was originally based on the following
information and considerations:

e The approved un-boosted AGENERASE (APV) capsule dosage regimen in
children 4 to 16 years old (13 to 16 year olds weighing less than 50 kg) is 20
mg/kg BID.

e Equimolar doses of FPV and APV deliver comparable plasma APV exposures,
therefore, an un-boosted FPV 23 mg/kg BID dosage regimen is expected to
deliver plasma APV exposure comparable to the equimolar un-boosted APV 20
mg/kg BID regimen.

e Administration of FPV oral suspension formulation with food reduced plasma
APV AUCy., by 28 %. The FPV oral suspension was recommended to be
administered with food to children in order to accommodate the frequent eating
schedule of children, to enhance adherence through taste masking with food, and
to improve the tolerability of RTV. Therefore, the FPV dose was adjusted for the
observed food effect by increasing the un-boosted FPV dose from 23 mg/kg BID
to 30 mg/kg BID.
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e The FPV QD dose administered to adults with RTV-(FPV/RTV 1400/200mg QD)
is half the total daily un-boosted FPV ‘dose (FPV 1400 mg BID), so a FPV 30
mg/kg QD dose was selected to be administered in combination with RTV in
children 2 to 18 years of age in this study.

e Asthe RTV dose co-administered with FPV in adults is 1/6 of the standard dose,
the RTV 6 mg/kg dose was selected for co-administration with FPV 30 mg/kg QD
in children 2 to 18 years of age because this dose was 1/6 of the standard dose
recommended for children.

Based on the results of the pivotal adult clinical trial APV30003 (where both FPV/RTV
QD and BID were evaluated), the protocol was amended to allow subjects to switch from
a FPV/RTV QD regimen to a FPV/RTV BID regimen. The FPV/RTV BID regimens used
were based on preliminary plasma APV PK data available for the FPV/RTV QD
regimens in these pediatric subjects. Since the plasma APV exposures achieved in 6 to
18 year old subjects receiving the FPV/RTV 30/6mg/kg QD regimen were similar to
historical adult data for FPV/RTV" 1400/200mg QD, a FPV/RTV 15/3 mg/kg BID
regimen was used for subjects 6 to 18 years of age. Because plasma APV exposures .
achieved in 2 to 5 year old subjects receiving the FPV/RTV 30/6mg/kg QD regimen
appeared to be approximately 25. % lower compared to historical adult data for FPV/RTV
1400/200 mg QD, a FPV/RTV 20/4 mg/kg BID regimen was implemented for subjects 2
to 5 years of age. Subjects receiving FPV/RTV 1400/200 mg QD were switched to the -
standard adult dosage regimen of FPV/RTV 700/100mg BID.

8. Dosage Regimen Adjustment Criteria
Dose Adjustment Due to .Weight

Due to subjects’ growth throughout the duration of the study, the dose of all drugs
administered during the study were to be recalculated at each visit and the total daily dose
adjusted according to the child’s weight and the recommended dosage regimen. Dose
adjustments were to occur when the dose would change by > 10 % from the subject’s
prior calculated dose.

FPV/RTV QD Dose Adjustments Based on Week 4 PK Assessments

Individualized FPV dosage regimen adjustments, other than adjustments made for
changes in weight or age, were made for subjects receiving the FPV oral suspension,
based on their Week 4 plasma APV PK data. These individual FPV dosage regimen
“adjustments were made to ensure that target plasma APV concentrations were achieved.

The target plasma APV exposure for subjects receiving a FPV/RTV QD regimen was
defined as a plasma APV C; of > 1.02 pg/mL. This target represented the 25th percentile
observed in adult subjects receiving AGENERASE 1200 mg QD + RTV 200 mg QD
(study APV20001). Based on the Week 4 plasma APV PK data from at least 6 subjects
who receive the FPV oral suspension, the dose of the FPV oral suspension was to be
adjusted for all subjects in the cohort. If dose adjustment was necessary for the FPV oral
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suspension, all subsequently enrolled subjects in the cohort would receive the newly
recommended dose. ‘

Potential Dose Adjustments for Switch Subjects Enrolled in Cohort 1 Receiving FPV/RTV
~ BID and Reaching 6 years of age

During the study treatment period, “switch subjects” (subjects who switched from a QD
regimen to a BID regimen), who were enrolled in Cohort 1 may have reached their sixth
birthday. Accordingly, those subjects receiving the FPV 20 mg/kg and 4 mg/kg RTV BID
regimen would undergo a dose adjustment to 15 mg/kg FPV BID in combination with 3
mg/kg RTV BID at the next scheduled study visit following their sixth birthday. If
necessary, such a dose adjustment was delayed until after the subject completed. their
Week 4 PK assessments.

9. Sample Collection, Bioanalysis, and PK Assessments
Sample Collection

Subjects enrolled in Cohorts 1, 2, and 3 underwent serial plasma PK sampling on Week 4
over 24 hours (at 0, 1, 2, 4, 8, 12 and 24 hours post dosing). All subjects enrolled in the
study had one plasma PK sample collected immediately prior to dosing (trough sampling)
on Weeks 4, 8, 12, 24 and 48. '

Subjects who switched from FPV/RTV QD to the FPV/RTV BID regimen had plasma -
PK samples collected immediately prior to dosing and 12 hours after dosing at the Week

4 post switch (PS) visit. Additionally, one plasma PK sample was collected immediately

prior to dosing (trough sampling) on Weeks 8 PS, 12 PS, 24 PS and 48 PS and every 12

weeks thereafter. . ' ,

Subjects or caregiver recorded the dates and times of the three FPV and RTV doses
administered prior to collection of each pre-dose PK sample on the CRF.

Bioanalysis

Plasma samples were analyzed for APV and FPV by T
» _{ under the direction of Worldwide Bioanalysis, DMPK,
GlaxoSmithKline, using a validated analytical method based on o 4
followed by HPLC/MS/MS analysis. T he calibration range for plasma amprenavir was :
i _t and the quality control (QC) concentrations used were 35, 1000, and h(4)
8500 ng/mL. Using 200 pL of human plasma, subsequently reduced to 50 pL, the lower
limit of quantification (LLQ) for APV was 10 ng/mL and for FPV was 5 ng/mL and the
higher limit of quantification (HLQ) for APV was 10,000 ng/mL and for FPV was 1000
ng/mL. The intra/inter day precision (% CV) for plasma amprenavir was 7 ,_\
o, The overall accuracy (% bias) for plasma amprenavir ranged from - T 4
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Reviewer's Note:

The assay methodology is. accepz‘able The applicant acknowledges that since the trial is
ongoing, some of the assay related information (e.g. intra/inter day precision, overall
accuracy) may change upon completton of the studies.

PK Assessments
The standard deviation (SD) of log-transformed paramefers, geometric mean and
associated 95 % CI were included in the summary of plasma APV PK parameters. The

plasma APV AUCq.q, Crax, and Qwere the primary pharmacokinetic endpoints.

10. Results

- 10.1 Subject Disposition

Fig 1 shows the subject disposition in the study.

Fig 1: Subject Disposition in the Study

*: switched subjects are also included in the ongoing and the discontinued populations

A total of 69 subjects were enrolled and received FPV/RTV QD. 10 subjects (6 subjects
in the 2-5 year old group, 3 subjects in the 6-11 year old group, and 1 subject in the 12-18
year old group) switched to receive FPV/RTV BID during the study. Thirty (43 %)
subjects discontinued FPV/RTV QD prematurely, of these, 10 (14 %) subjects withdrew
due to adverse events.

of the 69 subjects enrolled, 24 subjects (35 %) received the FPV tablet formulation and
45 subjects (65 %) received the FPV oral suspension. Of the subjects on tablets, 50 % (n

= 12) discontinued at the time of analysis compared to 40 % (n = 18) of subjects
receiving the FPV oral suspension who discontinued prematurely. Therefore, at the time
of the analysis, there were 12 subjects on the tablet formulation and 27 subjects on the
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suspension formulation. The reasons for premature discontinuation on the FPV tablets
were insufficient viral load response (n = 4), subject decided to withdraw from the study
(n =2), AEs (n = 3) and withdrawal from the study due to other reasons. The premature
discontinuations for subjects receiving the FPV oral suspension were due to an adverse
event (n = 7), subject decided to withdraw (n = 2), protocol violation (n = 1), insufficient
viral load response (n = 1) and other reasons (n = 7).

Table 3 shows the summary of demographic characteristics of the population (intent-to-
treat).

Table 3: Summary of demographic characteristics of the population (intent-to
treat population).

AgeGroups: | Total
A . . N=ig
Age (years 129
(Min, Max) - : 217
Median Weight, kg (range) -

e (11, 91)
‘Median-Height, cin (range). 142

(80, 160
White/Caucasian:

Southeast Asian:
‘Ammerican Hispanic :
Other
-Source Data; Tables .12 and 8.61

10.2 Pharmacokinetic Results

Sixty-four (64) of the 69 enrolled subjects underwent plasma PK sampling during the
study; all 64 subjects underwent PK trough sampling at various time points throughout
the study and 40 of these subjects also underwent serial PK profile sampling at Week 4.

Table 4 shows the number of subjects included in the PK population.
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40 subjects underwent serial PK profile sampling at Week 4. Of these 40 subjects, 26
subjects provided steady-state plasma APV PK parameters at a scheduled FPV/RTV QD
dosage regimen. Of the 14 other subjects who underwent serial PK profile sampling, 7
subjects, whose week 4 pre-dose concentrations were below the lower quantification limit
(BQL), were considered as having received only a single dose of FPV/RTV. Therefore,
single dose plasma APV PK parameters were calculated for these subjects. The plasma
APV PK parameters were not calculated for another 7 subjects because either the pre-
dose concentration or 24-hour concentrations were extremely (at least 7-fold) different (N
= 6 subjects) indicating that steady state had not been achieved, or because the samples
were collected on the wrong day and time (N = 1 subject).

Fig 2 shows the mean plasma amprenavir concentration time profile for the 12-18 years
old.
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Fig 3: Mean Plasma APV Concentration-Time Profile (FPV 30 mg/kg QD +
RTV 6 mg/kg QD)

'Mean Plasma Amprevir
Concentration ug/mlL

Table 5 shows the summary of steady state piasm‘a APV pharmacokinetic parameters for
FPV/RTV QD in subjects 2 to 18 years old in APV20003 and historical adult population.
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Table 5: Summary of steady state plasma APV pharmacokinetic parameters for
FPV/RTV QD in subjects 2 to 18 years old in APV20003 and historical

adult population. i
FPVIRTY S0ibmeikg b (sispension) § . FEVIRTY 1400/200ma QD ablet
Plasia APV | 2.5Years | 6.11 Years | 12-18 Yoars 5-11 Yoars | 12-18 Yoars | Historical Adult Data2
P N=15 B=15 |- ‘N=f0 N=1 N=19"
Patametat b :
¢ 0318 124 . 188 . 245 1.05 Healthy 128
(HgmL) o5, o o743, L70pg WA gm, 147, 12,137
’ 1.18} © o {NAY (181) : (43)
: B . . Hiv 136
(124,157
— —— 1
Plasta APY _FPVIRTY moma)mggnugp
PK - ears 1611 Yoars - 12-18Yaam Historical Adutt Data?
Paramoter N=10 ] N=10 ) .
AC{E) REE R 718 " Veaty 671
{h*pgiml) 1128882} 106,485 © [64.7, 69.6]
— 81 190) 2n |
{ghnil) 1.
Healthy
1 Heathy

Table 6 shows the statistical summary of the plasma amprenavir pharmacokinetic
parameters in APV20003.

Table 6: Statistical summary of thfc'_e plasma amprenavir pharmacokinetic
parameters in APV20003 [Ration of GLS means (90. % CI) Presented]

- FRVIRTV-30emglkg QD EPVRTY
i . T 14001200mg QD |
2-5¥aarst 6-11-Years!: 12-18 Years? 1218 Years?
: vs V8-
3. | Historical Adult? | Historigal Adult2 | Historical Adiiltz
AUC(O-:) - 141 106
{pghvml} {0.761-1.47).
‘Criax I
{pg/mb). {0.747-1.41).
Ce 0.755,
{uglmlLy (0:600-0:949)
~Since Data; Table 1741 - -
I s \:7) aiid Can N=10.70f.2: 5 year <=N=10for6-11fyears N=dor each 12418 yedrs gl
gésuksampbsvzet FPV eqs, 10for12-18yea:srmwng FAVIRTY

2, Sampleszefor

Best Possible Copy
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11. Safety

Please refer to the Medical Officer's Review.

12. Conclusion

For 12 to 18 year old subjects receiving either the FPV/RTV 30/6mg/kg QD
or the FPV/RTV 1400/200mg QD regimen, plasma APV AUC;; and Cyux Was
similar to adult subjects receiving FPV/RTV 1400/200mg QD. The C;
estimates appeared approximately 20 % lower than -values historically
observed for adult subjects receiving FPV/RTV 1400/200mg QD.

For 6 to 11 year old subjects receiving the FPV/RTV 30/6 mg/kg QD regimen,
the mean plasma APVy.. AUC was 27 % lower and Cpx was 30 % lower;
whereas, C, appeared similar to values historically observed for adult subjects
receiving FPV/RTV 1400/200 mg QD. Based on these PK results, 6-11 year
old subjects would require a higher FPV/RTV QD dosage regimen. However,
the safety of the suspension formulation at higher doses (which may result
in exposures similar to adult exposures) is currently unknown.

For 2 to 5 year old subjects receiving the FPV/RTV 30/6 mg/kg QD regimen,
on average, plasma APV AUCy.; was 30 % lower, Cax was 34 % lower, and
C: was 30 % lower than values historically observed for adult subjects
receiving FPV/RTV 1400/200 mg QD. Based on these PK results, 2-5 year
old subjects would require a higher FPV/RTV QD dosage regimen.
However, the safety of the suspension formulation at higher doses (which
may result in exposures similar to adult exposures) is currenily unknown.
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APV29005

1. Title

A 48 Week, Phase II, Non- Comparatlve Open-Label, Multi-Cohort, Multicenter Study to
Evaluate the Safety, Tolerability, Pharmacokinetics and Antiviral Activity of GW433908
(Fosamprenavir)/Ritonavir BID when Administered to HIV-1 Infected, PI-Naive and
Experienced, Pediatric Subjects, 2 to 18 Years Old and of FPV BID Administered to PI-
Naive, Pediatric Subjects 2 to <6 Years Old.

2. Objectives

The clinical pharmacology related objectives of this trial were:

e To define the FPV/RTV BID‘_Adosing regimen which will provide target steady-
state plasma amprenavir (APV) exposure to pediatric subjects 2 to 18 years of age

» To define the FPV BID dosing regimen which will provide target steady-state
plasma APV exposure to pediatric subjects 2 to 5 years of age

¢ To assess plasma FPV exposure when administered to HIV-1 mfected pediatric
subjects 2 to 18 years of age. .

3. Study Design
Table 1 shows the study design.

Table 1: Summary of Study Design for APV29005

Treatment Status Regimen?. Number of
~E i - o . Subjects’
143 ¢ . 2{ohyears "~ Plnaive FPVBID 7+212
183 2t05 years Pl-naive or "FPVIRTV BID 18
S of . experienced
2 8to 11 yeats ©1°. Pinaiveor - | FPWRTVBID 8+28"
N expenenced ) R .
P 12 o 18 years <+ - Plnaive or FPVIRTV BID 10
- _experienced : .
4 2to18'ye‘a‘rs g - Plnaveor FRVIRTVBID | Upto24
_ experienced-.

1 &ijeds enmlledupto oo month befome’\bvrthday (Cohorls 1A end 1B],memomhbefore 123h birthday ’
- {Cobiort 2), 8l one month befors 19t bithday (Cohorts 3 and 4). Emoiment= = Basslina/Day 1. . C
2. GlaxoSmithiine (GSK) provided optional ABC andfor 3TC to all Subjosts for tisa i in sonstrueting an active
nucecside reverse transcriptésd inhibitor {(NRTI) background fegimen, -
3. Goborts 1A,18; 2 end 3 envolied Py parallel. Subjects in these cohorls had a PK profile on Week 2and PK - -
Hrouigh sampling oh Weeks 4, 8, 12, 16,24, 36 and 48 and every 12 wéoks thereatter.
4. SubjedshCohom!badPKtroughsarwmganoeksZ 4.8,12,18,24, 3&483M5veiy12weeks
thereafler.
5. Wheve fwo numbers were prowded the first represents the inial number of subjects who provided PK dala at
" Week 2 which contribuled to determiniation of the revised dose for the cohort, The second number represented
the number of ubjects required on the revised dose regimen. -

Best Possible Ccpy
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Table 2 shows the number of subjects included in the analysis.

. Table 2: Number of Subjects Included in the Analysis.

[ FPVEIDDosageRegimen |~ .~ FPVIRIV BID DosageRegimen

T 30malkg | A0matkg | 20Mmaka 1 15amglkg BRmekg 700H00mg

. 25 841 1281 28 |4 | 611 1218 | &11 12498 | 841 1248
. Overall | years | years '] years o vears | vears | years ! vears | years | years | years | years
Number of Subjects T0 17 1 10 1 2 2 - 7 18 2 1 4 8
in PK Goncentration . . 1 C
Population . i
Number of Subjects 67 17 T4 1 1 1 2 7 w2 4 2]
in PK Summary ) .
‘Popuiation {C1) . S 5
Number of Subjects | 51 8- o |7 1 17 1 4 8 0 I 18
in PK Summary E o . : ) :
Population {Profile) ek ' . N e
Nomberol PK | 798 | 18| 1 | 9% | 0 | 0 [ % | & | % | 7 N T
Samples Coflected . . REAVRIDIE I RN . . e .

Subjects in Cohort 1A (2 to 5 years) initiated dosing with FPV BID (40 mg/kg) and
subjects in Cohorts 1B (20/4 mg/kg BID), 2 (15/3 mg/kg BID),.and 3 (15/3 mg/kg or
700/100 mg BID) initiated dosing with FPV/RTV BID. The first 6 to 10 subjects in each
cohort initiated a dosage regimen based on previous APV and FPV pediatric studies;
whereas, subsequently enrolled subjects initiated a dosage regimen based on PK data
from the first 6 to 10 subjects enrolled in the cohort. For all subjects, the dosage regimen
may have been adjusted based on the individual’s steady-state PK results collected at
Week 2 or later.

Reviewer’s Note:

The protocol of this study was amended on two occasions. The text below highlights the
clinical pharmacology related amendments.

Amendment # 1 (Sep 13, 2004)-1 subject was enrolled in the study at the time of the
amendment.

o Revision to the protocol to allow investigators to receive expedited Week 2 PK
results on all subjects in Cohorts 14, 1B, 2 and 3 and not just on approximately
the first six subjects from each cohort as previously stated.

o Clarification on the maximum daily dosing of FPV tablets/oral suspension and
RTYV capsules/oral solution. For subjects who weighed at least 47 kg, the
maximum allowed daily dose of FPV tablets was 1400 mg BID or 700 mg/100 mg
RTV b.i.d. For subjects who weighed at least 33 kg the maximum daily dose of
RTV capsules was 200 mg (100 mg BID). For those who did not meet the
specified weight criteria, the maximum daily dosing of FPV oral suspension was
2800 mg or 1800 mg with RTV and for RTV oral solution was 200 mg. These
maximum daily doses for FPV and RTV formulations were excluded from the
original protocol.
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The applicant states that the goal of amendment # 1 was to allow the investigators an
opportunity to review PK results for all subjects and to reiterate the maximum daily
doses of the FPV and RTV formulation that could be administered safely to subjects.

Amendment # 2 (Jan 18, 2006)-73 éﬁbjects were enrolled in the study at the time of the
amendment.

e Following the PK analysis of the first eight to ten subjects in Cohorts 14 and 2, a
revised dose for each of these cohorts was determined. These revised doses were
to be administered to subjects already enrolled in these specific cohorts and to
any subsequently enrolled subjects. For e.g., Cohort 14 (2 to 5 years, FPV BID)
subjects initiated dosing with FPV 40 mg/kg BID. The steady-state PK data from
the first 7/8 subjects indicated a cohort dose revision to FPV 30 mg/kg BID
regimen, and newly enrolled subjects initiated chronic dosing with the 30 mg/kg
regimen. Similarly, Cohort 2 (6 to 11 years, FPV/RTV BID) subjects initiated
dosing with FPV/RTV 15/3mg/kg BID. Steady-state PK data from the first eight
subjects indicated a cohort dose revision to FPV/RTV 18/3mg/kg BID regimen,
and newly enrolled subjects initiated chronic dosing with this regimen. .

e Lowering of the weight criterion for subjects taking FPV tablets. Previously, in
Cohort 2, the FPV dose was 15 mg/kg (+RTV) which meant subjects had to weigh
at least 47kg to receive the FPV 700mg tablets. However, since the new revised
FPV dose had increased to ] 8 mg/kg (+RTV); subjects only had to weigh at least
39 kg to be able to switch to the FPV tablet formulation.

o Clarification that switching of subjects from FPV BID to FPV/RTV BID in Cohort
14 after the Week 2 visit was only allowed in countries where RTV oral solution
is approved and locally prescribed.

4. Selection of Study Population

HIV-1 infected, PI-naive and Pl-experienced subjects aged 2 to 18 years with screening
viral HIV-1 RNA > 400copies/mL.and who met the eligibility criteria were recruited into
the study. All PI-naive subjects, including ART-naive subjects, were eligible for this
study. Pl-experienced subjects were eligible if they had previously been treated with
three PIs or less, excluding Agenerase (amprenavir) and FPV. Prior therapy with a RTV-
boosted PI regimen was considered as only one prior PI as long as the RTV dose was
below that recommended for use as an antiretroviral agent. Subjects were not permitted
to receive concurrent tenofovir disoproxil fumarate (TDF), non-nucleoside reverse
transcriptase inhibitor (NNRTI) therapy or PI therapy other than FPV/RTV or FPV while
participating in this study

5. Drugs Used in the Trial

Table 2 shows the batch number of the tablet and suspension formulations used in the
study.
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Table 2: Batch number of the tablet and suspension formulations used in the study.

v..Drug 'Name ' Manufa_ct_urer i " Batch Numbé'rs
‘FPV (700mg) tablets? | GSK, Ware,. Hertfordshlre B075829, B110562, -~
UK B117130, 8121918,

. ‘B130777, R196231
-| FPV (50mg/mL) oral | GSK, MlSSlssauga Ontano 3K040, 3K041, 4B001,

_suspension? Canada =~ 4E002, 54002, 5C005
1. Includes all batch numbers for the FPY formulatlons used by the tlme of report writing for all subjects:in
' APV29005.

6. Dosage and Administration

FPV oral suspension and RTV oral solution were administered vig separate dosing
syringes. The administration of the FPV suspension and RTV oral solution via dosing
cups was not allowed as residual FPV oral suspension and RTV oral solution could
remain in the cups. The FPV. suspension was to be shaken as per the label instructions
prior to measuring. The shaking instructions were as follows; shake vigorously for 20
" seconds before the first dose is removed from the bottle, and 5 seconds before each
subsequent dose. The results from study APV10016 showed that administration of the
suspension formulation and tablet formulation under fasted conditions provided similar
exposures. The administration of the suspension formulation provided lower exposures
as compared to administration of the suspension formulation under fasting conditions.
However, the FPV oral suspension and RTV oral solution were recommended to be
administered with food to accommodate the frequent eating schedule of children, to
enhance the adherence through taste masking with food, and to improve
tolerability. Therefore, higher doses of the suspension formulation (higher than the
doses that would be predicted based on the adult doses and the molar equivalency
between fosamprenavir and amprenavir) were administered to the pediatric
subjects to "compensate” for the reduction in systemic exposures after
administration of the suspension formulation with food.

Fosamprenavir oral tablet and RTV oral capsule formulations could be administered
without regard to food but it was detailed that administration with food may improve
tolerability. FPV oral tablets and RTV oral capsules were to be administered whole (i.e.
FPV tablets could not be broken and RTV capsules could not be opened). Subjects only
received one formulation of FPV at any given time (i.e. one could not receive FPV tablets
and FPV oral suspension simultaneously to achieve adequate FPV dosing). Similarly,
subjects only received one formulation of RTV at any given time.

The dosing of study drugs on the evening prior to the Week 2 visit was observed and the
Week 2 visit doses were administered at the site. All other doses were administered on an
out-patient basis.

Cohort 1A (2 to 5 years, FPV BID) subjects initiated dosing with FPV 40mg/kg BID.
Steady-state PK data from the first 7/8 subjects indicated a cohort dose revision to FPV
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30 mg/kg BID regimen, and newly enrolled subjects initiated chronic dosing with the 30
mg/kg regimen.

Cohort 1B (2 to 5 years, FPV/RTV BID). subjects initiated dosing with FPV/RTV
20/4mg/kg BID. Only three subjects had been recruited as of the cut-off date therefore
subjects are continuing to be enrolled into this cohort.

Cohort 2 (6 to 11 years, FPV/RTV BID) subjects initiated dosing with FPV/RTV
15/3mg/kg BID. Steady-state PK data from the first eight subjects indicated a cohort
dose revision to FPV/RTV 1 8/3mg/kg BID regimen, and newly enrolled subjects initiated
chronic dosing with this regimen.

For Cohort 3 (12 to 18 years, FPV/RTV BID), the majority of subjects in this age
group are receiving the standard adult regimen of FPV/RTV 700/100 mg BID regimen
whereas, a few received the FPV oral suspension at a dose of FPV/RTV 15/3 mg/kg BID.
No dose change was implemented.

7. Plasma APV PK Targets

Steady-state plasma APV PK parameters obtained from adult subjects who received FPV
1400mg BID or FPV/RTV 700/100mg BID in the following studies were combined to
serve as Historical Control Adult PK Population: for FPV 1400mg BID: APV20001,
APV10013, APV10023, APV10024, and APV10031; for FPV/RTV 700/100mg BID:
APV10010, APV10011, APV10012, APV10013, APV10018, APV10022, APV10026,
APV10028, APV10031, and APV30003 (C, only): for RTV PK Studies APV10010,
APV10018, and APV10028 were included in the historical control group.

For subjects receiving repeat doses of FPV BID, target PK was defined as a plasma APV
C; value of > 0.25pg/mL, representmg the' 25™ percentile observed in adult subjects
receiving FPV 1395mg BID in APV20001 (previous clinical study conducted with
amprenavir).

" For subjects receiving repeat doses of FPV/RTV BID target PK was defined as a plasma
APV C; value of > 1.48pg/mL, representmg the 25" percentile observed in adult subjects
receiving FPV/RTV 700/100mg BID in Studies APV10010, APV10011, APV10012,
APV10013, and APV10022.

To ensure that the pediatric subjects did not maintain concentrations (Cmax and C.) and
exposures (AUCo.) higher than those observed in adults, an upper PK target was defined
as a plasma APV AUCy. of 61.68 pg.h/mL at the Week 2 visit or a plasma APV C, value
of 3.52 pg/mL at subsequent visits (where only trough sampling was conducted),
representing the 95 percentile observed in adults receiving FPV/RTV 700/100mg BID.
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8. Dose Rationale

The selection of the initial FPV and FPV/RTV BID dosage regimens was based on
preliminary plasma APV PK data from another FPV pediatric study APV20003 where a
regimen of FPV/RTV 3 0/6mg/kg OD was evaluated.

o Plasma APV exposures achieved in 6 to 18 year old subjects who received
FPV/RTV 30/6 mg/kg QD appeared to be similar to historical adult data for
FPV/RTV 1400/200 mg QD; therefore, a FPV/RTV 15/3 mg/kg BID regimen was
used for subjects 6 to 18 years of age (Cohorts 2 and 3).

"« Plasma APV exposures achieved in 2 to 5 year old subjects receiving the
FPV/RTV 30/6 mg/kg QD regimen appeared to be approximately 25 % lower
compared to historical adult data for FPV/RTV 1400/200 mg QD; therefore a
FPV 20/4 mg/kg BID regimen was used for subjects 2 to 5 years of age (Cohort
1B).

o Based on the initial FPV/RTV 20/4 mg/kg BID regimen selected for subjects in
Cohort 1B (2 to 5 years) and the higher FPV doses used without RTV in adults,

the initial FPV BID dosage regimen administered to subjects 2 to 5 years old (i.e.
Cohort 1A) was FPV 40 mg/kg BID. :

The FPV BID regimen was not evaluated in the older children (i.e. 6 to 18 years old)
because the amprenavir data is available from previous studies and investigators would
not enroll older patients on un-boosted fosamprenavir. ‘

9. Sample Collection, Bioanalysis, Pharmacokinetic Assessments, and Statistical
Analysis

Sample Collection

Subjects in Cohorts 1A, 1B, 2, and 3 underwent steady-state PK sampling over 12 hours
at the Week 2 visit (at 0 hours [pre-dose} and at 1, 2, 4, 6, 8 and 12 hours post-dose).
Subjects in-Cohort 4 underwent PK trough sampling at Week 2. All subjects (Cohorts 14,
1B, 2, 3, and 4) underwent PK trough sampling at Weeks 4, 8, 12, 16, 24, 36, 48 and
every 12 weeks thereafter. Plasma PK samples were analyzed for APV, FPV, and RTV
(where applicable). :

Bioanalysis

Plasma samples were analyzed for APV by Worldwide ‘Bioanalysis-Research Triangle
Park (RTP), NC using a validated analytical method based on protein precipitation,
followed by high performance liquid chromatography with 7~ 4 b(4) :
(HPLC/MS/MS) analysis. The calibration range for plasma amprenavir was [~ ‘
| and the quality control concentrations for amprenavir was 2
ng/mL. The lower limit of quantification (LLQ) and higher limit of quantification (HLQ)
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for FPV were 5 ng/mL and 100 ng/mL and for APV and RTV were 10 ng/mL and 10,
000 ng/mL. The intra/inter day precision (% CV) for amprenavir was T 4
The overall accuracy (% bias) for amprenavir ranged from T 1

Reviewer's Note:

The assay methodology is acceptable. The applicant acknowledges that since the trial is
ongoing, some of the assay related information (e.g. intra/inter day preczszon overall
accuracy) may change upon completzon of the studies.

Pharmacokinetic Assessments

Plasma APV and RTV PK parameters, except tma, were log-transformed prior to
statistical analysis of the PK data. Steady-state plasma APV and RTV pre-dose
concentrations were considered a C, value if the PK sample was collected between 8 to
16 hours since the last dose for a BID regimen. Since very few FPV concentrations were
quantifiable, plasma FPV PK parameters were not estimated.

Statistical Analysis

Statistical comparisons were conducted for PK data between each pediatri¢ age group
(i.e. 2 to S years, 6 to 11 years, and 12 to 18 years) and the historical adult population. In
addition, statistical comparisons were made between dosage regimens within each age

group.

Analysis of variance (ANOVA), considering the combination of age group and dosage
regimen as a fixed effect, was performed on log-transformed plasma AUCy.,, CL/F, Cax,
and C; to compare plasma APV and RTV PK parameters between each pediatric age
group/dosage regimen to historical adult data. Results from these analyses were
_ exponentiated to obtain a point estimate and 90 % CI estimate of the test (pediatric)-to-
reference (historical adult) ratio of GLS means.

ANOVA, considering dosage regimen as a fixed effect, was performed on log-
transformed plasma APV AUCq.;, Cimax, and C; to compare plasma APV PK parameters
between dosage regimens within an age group, including FPV 40 mg/kg BID vs. FPV 30
mg/kg BID in the 2 to 5 year age group and FPV/RTV 18/3mg/kg BID vs. FPV/RTV
15/3mg/kg BID in the 6 to 11 year age group.

10. Results

10.1 Subject Disposition

Fig 1 shows the subject disposition in the study.
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Fig 1: Subject Disposition in APV29005

Subjects Screened
N=93!
Not Enralied
N=t7?
Subjects Enrolled
T N=78
Study drags refused
] N=13 ‘
FPV Treatment | | FPVRTV Treatment
N=1§ - . N=57
Ongoing Discontmued A ™ ‘D; .
=169 4 % iscontinued
=167 N2 0‘\‘3537, B Sts

Source Data: Table 6.2 and Table 6.8. v ' .
1. Two subjects (Subjects 330 and 60) were. screened twnce (herefore 93 unique subjects were actually screened. .
Reasons for:not enrolling included did. not iill the ellglblhty?

shudy n=9, weight <33kg, n=1, and sipjectc ‘could not e0 'p!y
*“medications and the dose would have o be halved to be 0
3. -Subject 281 refused to take the first dose of study drug and
L RTV. :
4.... As of the cut-off date 22 May 2006. for thls report.

Jthdrew from the study. Study drugs are FPV and

Table 3 shows the summary of the treatment discontinuation by age group at entry.

Table 3: Summary of Treatment Discontinnation by Age Group at Entry for

APV29005
Ageat Entry ars. | 12-18-years | Tofal: ™
N=29: N=285°

No. Subjects Errollgdand’ 28 ¥l

Treated

No. (%)-Subjects Premammly R

Discontinuing 3 | 500 4(14) | 12(1§)

No. (%} Ongoing 18(86) 20{80) 2586} | 63:(84)

Piimary Redsonfor : :

Prematire’ Dfsconhnuauon of

Plin (%) A _
AE 16) 0. 1@ | 20
Subject décided to 8- 2(8) 0 2{).
Insufficient viral oad: 146) 0 0 16
Gther : 15y 3R | 30D ()
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Of the 75 enrolled subjects who received study medication, 27 subjects received FPV
tablets (all in the FPV/RTV group) and 48 subjects received FPV oral suspension (18
subjects in the FPV group and 30 in the FPV/RTV group) at study entry. However,
during the study, 8 subjects switched from FPV oral suspension to FPV tablets, such that,
as of the cut-off date for the report, 35 subjects (47 %) were receiving FPV tablets or had
discontinued while receiving tablets and 40 subjects (53 %) were receiving FPV oral
suspension or had discontinued while receiving oral suspension. Of the subjects who
received FPV tablets, 14 % (5/35) had discontinued by the time of data cut-off compared

with 18 % (7/40) of subjects receiving the FPV oral suspensmn dlscontmued prematurely
. in the same period.

Table 4 shows the number of subjects included in each of the plasma APV PK
populatlon : .

Table 4: Number of Subjects Included in the APV PK Populations in APV29005

FRVED Dosege Reginen N FPVIRTY BID Dosage Regamen el
T Somgg | Somopeq | 200makg 5mglky | - i8hmokg | 70000my. .
O I i T B I B L N e R
Overi years | years | years | yows | yeats | yewrs | years | yeurs | yoars | yeats | yoars
Namber of Subjects | 70 17 T 1.0 1 % 2 7] 7 B ] 2 P T
: mP!(Goneenuatm ) . . . A
NumberofSub)ects 57 T d T 7 7 7 T2 3 7y
I I S R T 1™ | & 1 &1 5 3%
I R R U A 7 S 7 I Y M AT

3t oo s i e 3.5 0o 8o PV S0 S-St 6 Sk Wes 2 P sl

Reviewer's Note: | Best Possible Copy

Since only one subject in the 2-5 year age group provided data for the FPV/RTV BID,
this subject's PK was not discussed in the report.

Table 5 shows the demographics for the PK summary population. The PK summary
population is comprised of subjects who provided a full concentration-time profile.

Appears This way
On Original
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Table S shows the demographics for the PK summary population.

2-5yrs 6-11yrs 12-18yrs Total
- (n=19) (n =24) n=29) (N=67)
Gender 4/15 12/12 15/14 29/38
(Male/Female) ‘
Age (yrs) - 3%+1.15 | 84+202 |13.7+1.78 9+4.76
(mean = sd)
Height (cm) | 93.2+9.38 128.2 & 157 £10.76 { 130+28.52
(mean * sd) 12.39
Weight (kg) | 15+4.36 30.949.13 53+£13.6 | 354+19.10
(mean = sd) ' L

Fig 2 (A, B, and C) shows the mean plasma amprenavir concentration-time profile by age
group.

Fig 2A: Mean Plasma APV Concentration-Time Profile in 2-5 years old

Linear

- +—— FPV/RTV 20/4mgkg BID (N=1)
+—+— FPV 30mgkg BID N=8)
| === FPV 40mgkg BID (N=7)

Plasma APV Concentration (ug/ml)
O - W H OO ~N

0 1 2 3 4 5 6 7 8 9 10 1 1
: © Time from Dose () : :

Appears This Way
On Original

80



-7

Fig 2B: Mean Plasma APV Concentration-Time Profile in 6-11 years old

Llnear
7 ———— 700/100mg BD (N-a)
2 +—— FPV/ATV 153mg/kg BID (N=10)
Y »—=—= FPV/RTV 1853mgikg BID (N=9)
:
2 5] o
8
8 .
S 43 .
.fg » 3_ \\ﬂ
g !

0 1 2°3 4 5 6 7 8 9 10 1 1
* Time from Dese. (hr)
- Fig 2C: Mean Plasma APV Concentratlon-Tlme Profile in 12-18 years old

ELflnear

~——= FPV/RTV 700/100mg BID (N=13)
~—— FPVRTV 15/8mgkg BID (N=4)

Plasma APV Concentration (ug/mL)

012 3 4 5 6 7 8 9 10 11 12
. Time from Dose (hr) '

11. Com'parison between Pediatric Subjects and Historical Adult Data
FPV BID Regimehs, Pediatric Subjects 2-5 years old
Table 6 shows the summary of the steady-state plasma APV pharmacokinetic parameters

and statistical comparisons for the FPV BID in pediatric subjects 2-5 years old in
APV29005 and historical adults. :
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Table 6:

Summary of the steady-state plasma APV pharmacokinetic parémeters

and statistical comparisons for the FPV BID in pediatric subjects 2-5
years old in APV29005 and historical adults.

- 2105 Years! Historical | 2to 5'Years vs. Historical

Plasma APV : Adult 1400mg Aduitz¢

PK 30mg/kg BID ‘| 40mglkg BID BiD13s 30mg'kg BID | 40mg/kg BID

Parameter N=g2 N=T3 . N=189

AUC{0-) 157 %) 176 0893 137

{h.ugimL) (6:83,362) | (152,38.0) | :(167,185) | (0.689,1.16) | (1.04,181)

. [0 | -3 44} :
Cmax 500 652 506 0988 1.29
{pafml) (195,128) | (447,951 | (482,832 | {0.766,127) | {0.883,1.69)
[160] {43 [42]
Cc . 0454 ] 0710 | 0291 128 1.96
(gL {0342,0804) | {0.424,119) | (0.271,0312) | (1.11,148) | (1.57,245)
wo . 1 83 - 1. 6] _ ,

CUF NN 234 176 149

(rLiminkg) .(12¥2§,83;9), {149, 36:8) (37,224) | (145,184 )
TF ' Best Possible Copy
{mJmin) _

‘imax
1)

-

“ Soufce Datar Table 10.9; Tl A0 T, and Tobls 1078, - ' ' : -
‘ND=notdone: - L : . :

1. GeometricMean

‘2. GLEMeanR

3. N=ATor30mghg B
4 HeslyAddts

Compared to the historical adult population receiving FPV 1400mg BID, pediatric
subjects, 2 to 5 years old, receiving FPV 30mg/kg BID had 11 % lower plasma APV
AUC., similar Crax, and 28 % higher C; values; whereas, those receiving 40 mg/kg BID
had 37 % higher AUCy., values, 29 % higher Cinax values and 96 % higher C; values.

Pediatric subjects, 2 t5 years old receiving FPV 40mg/kg BID (33 % increase in dose
over the 30 mg/kg dose) had 53 % higher plasma APV AUCq., 31 % higher Crax, and 53
% higher C values compared to subjects receiving FPV 30mg/kg BID.

FPV/RTV BID Regimens, Pediatric Subjects 6-11 years old

Table 7 shows the summary of the steady-state plasma APV pharmacokinetic parameters

and statistical comparisons for the FPV/RTV BID in pediatric subjects 6 to 11 years old
in APV29005 and historical adults. '
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Table 7: Summary of the steady-state plasma APV pharmacokinetic parameters
and statistical comparisons for the FPV/RTYV BID in pediatric subjects 6 to
11 years old in APV29005 and historical adults.

8t011 Years! Hi } Adult §to 11 Yealsvs. Histoﬁca Adultzs .
Plasma APV 15R3mgfkg BID | 18/3my/kg BID | 700/60my BID 700/100mg BID 1613mylkg BIG' | 1813mey/kg BID TOUI’loﬂmg BID
PK Parameter §°  Nmiddt- N=g4 - =34 N=159135 - c
ALC{B-1) 322 .7 7. . 370 0874 - 428 e 102
th.jegyenl) © (230,45.0) 330,643) | (24640 {351,368 ©718,108) | (04,159 1. @734,140)

. ) 4] . ) B3 S I v
Cmax 434 807 ~ 58 582 0riz 108 - 104
tpg/ml) (3.16,596) {440,830} {394,870 {5.35,5.) 0642.0928) | (0890, 137) - | (0749, 1.45)

[47] [44] = [19) 133 - - :
Cr 208 269 438 297 0852 | .. .88 08
{pgfmty (147,284 {215,3.36) (0,340, 9.42) {2.06,230) {0.743,1.22) . (088, 1.25)° | {0605, 1.15)
- 58] 5] [140) Bl :
CUF ) 542 582 185 . 15 188 : :
{mtinfig) - {4:70,8.99) {384, 749) (258, 13.6) (151,228 | (128,188 ; ,

) 4] 4, - | H \
o T i s 1est Possible Copy
ki) (137,279 - 0B85 :
_ o

Compared to the historical adult population receiving FPV/RTV 700/100mg BID,
pediatric subjects, 6 to 11 years old, receiving FPV/RTV 15/3mg/kg BID had 13 % lower -
plasma APV AUCy.. and 23. % lower Cpax values, but similar C; values; whereas,
subjects receiving FPV/RTV 18/3 mg/kg BID had 26 % higher AUCq.; and similar Cypay
and C; values. Three 6 to 11 year old subjects who weighed at least 39 kg received the
standard adult dosage regimen of FPV/RTV 700/100mg BID and had similar plasma
APV AUC., and Cpax values, but 16 % lower C; values compared to adult values.

Pediatric subjects, 6 to 11 years old receiviﬁg FPV/RTV 18/3 mg/kg BID (20 % increase
in dose over the 15 mg/kg dose) had 45 % hlgher plasma APV AUCy.., 40 % higher Cax,
and similar C, values compared to subjects receiving FPV/RTV 15/3mg/kg BID.

FPV/RTV BID Regimens, Pediatric Subjects 12-18 years old

Table 8 shows the summary of the steady-state plasma APV pharmacokinetic parameters
and statistical comparisons for the FPV/RTV BID in pediatric subjects 12 to 18 years old

in APV29005 and historical adults.
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Table 8: Summary of the steady-state plasma APV pharmacokinetic parameters
and statistical comparisons for the FPV/RTV BID in pediatric subjects 12
to 18 years old in APV29005 and historical adults.

T {2to 18 VYearst . Historical 12 t0 18 Years vs. Historical
Plasma : Adult Adultzs o
APV PK 700/108mg | 1513mglkg 100/100mg 700109mg 15/3mglkg
Parameter BID . BiD BID: . BID BID
- o N=B N=4 =159135 .
AUC(0, 7} 204 218, 370 0.795 0.589
(hpgiml) | (194,445) | (180,263) | (351,38.9) | (0.648,0974) | (0.443,0782)
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The majority of subjects in the 12 to 18 year old age group received the standard adult
regimen of FPV/RTV 700/100 mg BID. Compared to the historical adult population
receiving FPV/RTV 700/100 mg BID, 12 to 18 year old subjects had 20 % lower plasma
APV AUC., 23 % lower Cpax, and 20 % lower C; values. Four subjects in the 12 to 18
year old age group received the FPV oral suspension at a dose of FPV/RTV 15/3 mg/kg
BID and plasma APV AUCs.. was 41 % lower, Cinax Was 30 % lower, and C; 33 % lower
than observed in the historical adult population.

Reviewer's Comments/Notes Regarding Dose Selection
Dose Selection in 2-5 Year Old Subjects

FPV 30 mg/kg BID and FPV 40 mg/kg BID regimens were both tested in 2 to 5 year old
subjects in order to define a dosage regimen that would deliver plasma APV exposures
similar to those observed in historical adults receiving FPV 1400 mg BID. Initially, a
FPV 40 mg/kg BID dosage regimen was selected for study, but plasma APV exposures
were higher than historically observed in adults. Therefore, a FPV 30 mg/kg BID dosage
regimen was subsequently selected for study in an additional group of subjects. The FPV
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30 mg/kg BID regimen delivered exposures consistent with adults, with a 11 % lower
AUCy.,, similar Crax, and 28 % higher C, values observed in the 2 to 5 year old subjects

. compared to the historical adult population. Based on the exposure comparisons, the

dose selected (30 mg/kg FPV) in pediatric subjects 2-5 years of age, is appropriate.

Dose Selection in 6-11 Year Old Subjects

FPV/RTV 15/3mg/kg BID and FPV/RTV 18/3mg/kg BID regimens were both evaluated in

6 to 11 year old subjects in order to define a dosage regimen that would deliver plasma
APY exposures similar to those observed in historical adults receiving FPV/RTV 700/100
mg BID. Initially, a FPV/RTV 15/3mg/kg BID dosage regimen was selected for study, but
preliminary data suggested that plasma APV exposures were slightly lower; therefore a
FPV/RTV 18/3mg/kg BID regimen was selected for study in an additional group of
subjects. The FPV/RTV 18/3mg/kg BID regimen delivered exposures consistent with
adult values, with a 26 % higher AUCy., and similar C . and Cz values observed in the 6
to 11 year old subjects compared to the historical adult population. The standard adult
FPV/RTV 700/100mg BID regimen was administered to three 6 to 11 year old subjects
and also delivered exposures consistent with adult values. Based on the exposure
comparisons, the dose selected (18/3 mg/kg FPV/RTV b.i.d.) in pediatric subjects 6-11
Yyears of age, is appropriate. '

Dose Selection in 12-18 Year Old Subjects

The standard adult FPV/RTV 700/100mg BID regimen was studied in 12 to 18 year old

* subjects and plasma APV exposures were approximately 20 % lower than observed in the

historical adult population receiving the same regimen. However, there was overlap in
the exposures observed in the 12-18 year old subjects in this study and the historical
adult exposures. Therefore, the decrease in exposure (20 %) is not likely to be of clinical
concern. Based on the exposure comparisons, the dose selected in subjects 12-18 years

~ of age (FPV/RTV 700/100mg BID) is appropriate.

12. Conclusion

e In subjects 2-5 years old, administration of FPV 30 mg/kg BID provided
exposures similar to historical adult exposures after administration of 1400 mg
BID

e In subjects 6-11 years old, administration of 18/3 mg/kg BID provided exposures.
similar to historical adult exposures after administration of 700/100 mg BID.

e The 12-18 year old subjects receiving the standard adult regimen of 700/100 mg
BID showed lower (~20-23 % for Cpax, AUC, and C;) exposures than adult
exposures, however, these lower exposures are not expected to be of clinical
concern.
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4.2  OCPB Filing/Review Form

General Information About the Submission
Information Information
NDA Number 22-116 Brand Name Lexiva
OCP Division DCP 4 Generic Name Fosamprenavir
Medical Division DAVP Drug Class HIV Protease
‘ Inhibitor
|1 OCP Reviewer Vikram Arya Indication(s) HIV-1 Infection
OCP Team Leader Kellie Reynolds Dosage Form Suspension (50
' ' ' mg/mL) and Tablet
(300 mg)
Dosing Regimen 1400 mg BID
(Approved in 1400 mg QD +
Adults) RTV 200 mg QD
700 mg BID + RTV
, 100 mg BID
Date of Submission December 13, 2006 ‘Route of - Oral
Administration
Estimated Due Date of Sponsor GlaxoSmithKline
OCP Review :
PDUFA Due Date June 13, 2007 Priority Priority Review
Classification
Division Due Date
Clin. Pharm. and Biopharm. Information
“X” if Number of | Number | Critical Comments Xf
included | studies of studies | any
, at filing submitted | reviewed
STUDY TYPE
Table of Contents present X
and sufficient to locate
reports, tables, data, etc.
Tabular Listing of All X
Human Studies
HPK Summary X
Labeling X
Reference Bioanalytical and
Analytical Methods
1. Clinical Pharmacology
Mass balance:
Isozyme characterization:
Blood/plasma ratio:
Plasma protein binding:
Pharmacokinetics (e.g.,
Phase I} -
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Healthy Volunteers-

single dose:

multiple dose:

Patients-

single dose:

multiple dose:

Dose proportionality -
fasting / non-fasting single
dose:
fasting / non-fasting multiple
dose: .

Drug-drug interaction
studies -

In-vivo effects on primary

drug:

In-vivo effects of primary

drug;

In-vitro;

Subpopulation studies -
ethnicity:

gender:

pediatrics: X 2

geriatrics: ' '

renal impairment: .

hepatic impairment: X 1
PD: '

Phase 2:

Phase 3:

PK/PD:

Phase 1 and/or 2, proof of

concept:

Phase 3 clinical trial:
Population Analyses -

Data rich: :

Data sparse:

II. Biopharmaceutics
Absolute bioavailability:
Relative bioavailability -

solution as reference:

alternate formulation as X 2

reference:

_ Bioequivalence studies -
traditional design; single /
multi dose:
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replicate design; single / multi
dose:

Food-drug interaction
-studies:

Dissolution:

aAVIVO):

Bio-wavier request based
1 on BCS :

BCS class

111. Other CPB Studies

" Genotype/phenotype
studies:

Chronopbarmacokinetics

Pediatric development
plan .

Literature References

Total Number of Studies 5
Filability and QBR comments
“X” ifyes | Comments
Application filable ? X Reasons if the application is not filable (or an

attachment if applicable) :
For example, is clinical formulation the same as
the to-be-marketed one?

Comments sent to firm ?

Comments have been sent to firm (or attachment
included). FDA letter date if applicable.

"QBR questions (key issues to
be considered)

‘| Other comments or
information not included
above

Primary reviewer Signature
and Date

Secondary reviewer
Signature and Date
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