The Pharmacokinetic Interaction Between
Fosamprenavir/Ritonavir and Atazanavir

Poster Number

PE4.3/9

in Healthy Adult Subjects (APV10018)

M.B. Wiret, M.J. Shelton?, Y Lou?, S. Agarwala?, M. Child?, S.S Min?
1GlaxoSmithKline, Research Triangle Park, NC, USA; 2Bristol-Myers Squibb, Princeton, NJ, USA

Introduction

Fosamprenavir (FPV, Lexiva®, Telzir®), the phosphate ester pro-drug of amprenavir (APV), and atazanavir (ATV, Reyataz°)

Table 3. Most Common (5% of Subjects) Adverse Events by
Treatment and System Organ Class

are both HIV-L protease inhibitors (PIs) approved for the treatment of HIV infection in adults. Both FPV and ATV may be FPVIRTY ATVRTY | FPVRTV ATV Total
administered with itonavir (RTV), which boosts plasma APV and ATV concentrations primariy via infibition of CYP3A4 N=31 N=33 N=T2 N=86.
Combination dual RTV-boosted HIV-1 Pl therapy is used in the clinical management of patiens, especially in treatment- = T e o = =
experienced patients who have few remaining treatment options. Because APV, ATV, and RTV are all CYP3A4 substrates. 0. (%) Subjects Reporting Any 7%) 33 (100%) 0 (97%) 85 (99%)
and infibitors and because APV and RTV also have CYP3A4 induction propertes, the impact of combining allthree HIV-1 Nervous system disorders, any event 7 @23%) 12 (36%) 21 (29%) 35 (41%)
Pls on plasma APV and ATV PK was unknown. Therefore, this study evaluated the pharmacokinetic (PK) interaction
oo EuTY 816 and AT OB Headache 7 @23%) 10 (30%) 14 (19%) 28 (33%)
Dizziness 0 5 (15%) 5 (1%) 10 (12%)
‘Somnolence 13%) 1@%) 2 (3%) 45%)
Dysgeusia 0 2 6%) 1a%) 33%)
Methods Skin and subcutaneous tissue disorders, 7= 0mTD D D
any event
Study Design Dermatis 0 5 (15%) 11 (a5%) 14 (16%)
This was a randomized, openlabel, two-period, two 2x2 cross-over siudy. Healthy adult subjects underwent screening ‘Rash macular 3 a0%) [ 3 @%) )
assessments within 30 days of dosing to determine their elgibily for enrollment into the study. Enrolled subjects remained
at the study center throughout each period, where they received study drugs as described in Table 1. Rash 2 (6%) 0 4(6%) 6 (7%)
. Rash 0 2(6%) 3 (%) 5(6%)
Table 1. Study Design Gastrointestinal disorders, any event 7 (23%) 5 (15%) 20 (28%) 29 (34%)
Nausea 2 (6%) 3(9%) 8 (11%) 13 (15%)
Period 1 Period 2
Diarrhea 4(13%) [) 5 (7% 9 (10%)
L5 1 Days —1to 11 Days —1to 11 () @ €
Vomiting 2 (6%) [) 4(6%) 6 (%)
1 14 FPVIRTV FPVIRTV + ATV
Washout oral 0 1(3%) 3 (4%) 4 (5%)
2 14 FPVIRTV + ATV, 2128 days FPVIRTV,
V! Eye disorders, any event 2 (6%) 8 (24%) 19 (26%) 27 (31%)
3 1 ATVIRTY, ERVRTVIZATY, Ocular iterus 13%) 7 @1%) 18 @25%) 24 28%)
4 14 FPVRTV + ATV ATVIRTV. Psychiatric disorders, any event 2 (6%) 3 (9%) 12 (17%) 15 (17%)
EPURTY EPy 00w 80 - 7 1oing 80, 0w 110
) QD + RTV 100m) GD. Doy 1 Insomnia 0 2 (6%) 6 (%) 7(6%)
it 150ma 81 » R 00 81 + ATV 00mg 00, ays 110
Nicotine dependence 2 (6%) ) 2(3%) 4(5%)
Key Entry Criteria Hepatobiliary disorders, any event 0 5 (15%) 6 (8%) 11 (13%)
Healthy adult (18-55 years) male and female subjects with BMIS between 18.5 and 29.9kg/m? who were not taking concurrent | Jaundice 0 3(9%) 3 (4%) 6 (1%)
medicaons were lgile ot the study. Subjects werecxcludedf thy had ALT AST, o biruin evels aboue the e Imit [ puscuioserral 7
of the reference range or a history of first degree or higher (AV) block or if wer GEEEE Ecenneciveissus 4(13%) 2(6%) 3(4%) 9(10%)
ideniified on the screening ECG.
Dosage & Administration Backipain] 2(6%) 1(3%) 0 3(3%)
The study drugs and dosages administered to subjects are described in Table 1. All morning doses (which included all ATV Arthralgia 2 (6%) ) o 2%
doses) were administered within 15 minutes after completion of a light breakfast (approximately 400kcal, 10 fat, and 10g Ty ey oom 50 <7y oo S0 104
protein). All evening doses were administered wihin 15 minutes after completion of supper. ATVIRTY - ATV 300m4 GO + RTV 100m3 0 for 10 G
SFPVIRTY < ATV i Toomg 81> R 100mg B + ATV 00mg 00 for 0 days

Safety Assessments

Adverse event and concurrent medications were collected throughout the study. Full clinical laboratory assessments were
done at Screening, Days 1, 4, and 10 and at follow-up; additionally, limited clinical chemistry testing, including AST, ALT,
alkaline phosphatase, GGT. total bilirubin, and fractionated bilirubin, was done on Days 6 and 8. Vital signs were done at
Screening, Days 1, 4, and 10 and at follow-up; ECGs were also done at Screening (all reatments) and on Days 1, 4, and
10 for the ATVIRTV and FPVIRTV + ATV treatments,

Pharmacokinetic Assessments

Pre-dose samples were collected on Days 4, 6, 8, 9 and 10 of each period. Serial PK samples were collected on Day 10 of
each period at 0.25, ,1,15,2,25,3,4,5,6,8, 10, and 12 hours after dosing; additional samples were collected at
16 and 24 hours after dosing for the ATV- wmammg treatments.

Plasma APV and RTV were measure ATV sured by
Bristol-Myers Squibb. All analyte concentrations e deermines by high Deﬂormance liquid chromatography with tandem
mass spectrometry (HPLCIMSIMS).

Pharmacokinetic & Statistical Analysis

Plasma PK parameters were derived by noncompartmental methods. Analysis of variance (ANOVA), considering arm, period,
and treatment as fixed effects and subject within arm as a random effect, was performed using SAS Mixed Linear Models
procedure to compare plasma APV, RTV and ATV PK between the treatments in two separate models. The model for plasma
APV and RTV PK comparisons included Arms 1 and 2 and the model for plasma ATV and RTV PK comparisons included
Arms 3 and 4. The ratio of geometric least squares (GLS) means and associated 90% Cls were estimated for plasma APV
and RTV PK treatment comparison FPVIRTV + ATV vs FPVIRTV and plasma ATV and RTV treatment comparisons
FPVIRTV + ATV v5 ATVIRTV.

sults

Subject Accountability
Eighty-six subjects were enrolled and included in the safety analyses. The safety population was 81% male and 19% female,
71% White, 13% Black, 5% Asian, 3% Hispanic, and 8% of other race. The median (range) age was 26 years (18-55 years),
height was 173cm (151-192cm), weight 74.6kg (53.2-96.3kg), and body mass index 24.8kg/m2 (18.7-30.7kgim2).
Forty-three subjects completed the study and were included in the statistical analysis of the PK data; 22 subjects were
included in the APV treatment comparisons and 21 subjects were included in the ATV treatment comparisons.
Forty-five subjects prematurely discontinued from the study: 22 subjects (26%) withdrew due to adverse events; 11 subjects
ns; 10 subjects withdrew consent to participate in the study; and 2 subjects were lost to follow-
up. “Other" reasons for premature discontinuation included: employment, concern for side effects of study medication, family
emergency, positive urine drug screen, inability to swallow RTV, child care issues, no show for Period 2, and inabilty to get
time off of wort

Pharmacokinetics

Figure 1. Median Plasma APV, ATV, and RTV Concentration-
Time Profiles by Treatment

—8— APV following FPVIRTV (N=22)
- 8- APV following FPVIRTV + ATV (N=22)
—4— ATV following ATV/RTV (N=21)
- & ATV following FPVIRTV + ATV (N=21)
—8—RTV following FPVIRTV (N=22)
—¥—RTV following ATVIRTV (N=21)
- O-_RTV following FPVIRTV + ATV (N=43)
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PVIRTV = PV 700mg BID + RV 100mg BID
ATVITY - ATy 500m4 00 < AV 100m 0
TV + ATV = EPY 700mg BID + RTV 100mg BID + ATV 300mg QD

Time (hours)

Table 2. Steady State Plasma APV and ATV PK Parameter
Estimates and Treatment Comparisons?

Four subjects experienced severe adverse events, including severe gas pain (1 subject) and severe headache
(3 subjects). One subject experienced a non-fatal serious adverse event of abnormal computed tomography (CT)
scan of the head; the investigator considered that there was no reasonable possibilty that the event was related
to investigational products.

Clinical Laboratory Tests

‘The most commonly reported clinically significant drug-related laboratory abnormality, as assessed by the study
investigator, was increased bilirubin (unconjugated) in 73/86 subjects (85%) overall, including 1/31 subject (3%)
receiving FPV/RTV, 31/33 subjects (94%) receiving ATV/RTV, and 68/72 subjects (34%) of subjects receiving
FPV/RTV + ATV. At any given time point during ATV/RTV dosing, up to 46% of subjects had Grade 3 and up to
119 had Grade 4 total bilirubin values. At any given time point during FPV/RTV + ATV dosing, up to 50% of
subjects had Grade 3 and up to 8% had Grade 4 total bilirubin values.

No Grade 3 or 4 ALT or AST values were reported during the study. Grade 1 and 2 ALT and AST values were
observed on the combination FPV/RTV + ATV treatment only; four subjects had Grade 1 ALT, one subject had
Grade 2 ALT, and four subjects had Grade 1 AST on-treatment values. One subject had a Grade 1 ALT value at
follow-up (without ALT abnormalities on treatment), and one subject had Grade 1 ALT, Grade 2 AST, and Grade 4
CPK values observed at follow-up that were considered due to strenuous exercise.

Two subjects had Grade 3 neutropenia on the last day of FPV/RTV + ATV dosing.

Changes in fasting lipids are presented by treatment in Table 4.

Table 4. Changes in Fasting Total Cholesterol, HDL, LDL, and TG

o | Change fiom Change from Change from Change from
on o | coroal | “Gaseinein | woL | ‘Baseinein | 1oL | ‘Baseinen | 7o | Bassinein

4 mgaLy. | Cholesterol | (mgra): HDL (mg/dL)t oL (mgidL)t 16

(mg/dLy? (mg/dL)? (mgldLy? (mg/dL)?

ot | e N 439 - 104 . %09 -
B2 (02) 0.7) @5.9) GLY)
oay0 | 2| 192 266 367 724 124 205 158 672

¥ (37.8) (4.47) (7.01) (1.60) * (28.7) (378" (60.4) (10.2)*
o™ | 262 _ 453 ~ 17 ~ 100 ~
) @88) 08 @82) 70
g0 || 1 115 435 180 128 1 110 9.40

259 (@.46) ©:30) 1 @2 | @6y @9.4) (129
FPVIRTY
A DT _ 435 ~ 103 ~ 111 ~
Day 1 (05) aL7) @82) (©12)
(Baseline)
oayto | an| 1% 267 384 505 124 205 163 521
@04) G52y @) | ey | @sa | @09 ©95) 23
VA=Y e o s o 0 e
LATVIRTY = ATV 300mg 0D + RTV 100mg QD for
v = ey 7o s\nomlmmvsnp»Aw:unmww!mlnam
“Sifcanty ierent rom baseine, p<0.05
Do presenied a3 mean (sandars g

Do s a st e e (antad )

ECG

No clinically significant changes in vital signs, QTCF, or PR interval were observed during this study. No subject had a
change from baseline in QTCF of greater than 60msec or a QTcF value greater than 500msec while receiving FPV/RTV +
ATV. Four subjects had ECG or telemetry abnormalities that were reported as AES. Two subjects receiving ATV/RTV were
reported to have T wave inversion and ventricular extrasystoles, and two subjects receiving FPV/RTV were reported
to have ventricular and supraventricular extrasystoles. These ECG changes were not considered clinically significant.

Discussion

The PK resuits of this study showed that co-administration of FPV 700mg BID + RTV 100mg BID with ATV 300mg QD had
GBI S ST AL I e e B e D T D SR
on APV exposure was larger than the effect of ATV on APV exposur

Co-administration of FPV 700mg BID + RTV 100mg BID with ATV 3numg QD decreased plasma ATV AUC(0-1) by zz% am
Cmax by 24%, but Cx remained unchanged, compared to co-administration of ATV 300mg QD with RTV 100mg QD.

results are consistent with the results of a study where co-administration of ATV 400mg QD with APV (delivered as
Agenerase*) 1200mg QD decreased plasma ATV AUC(0-1) by 31% and Cmax by 41%.

When ATV 300mg QD was added to FPV 700mg BID + RTV 100mg BID plasma RTV AUC(0-t) was increased by 93%,
Cmax by 96%, and Cr by 37%. In another study, co-administration of ATV 300mg QD with saquinavir 1600mg QD + RTV.
100mg QD also increased plasma RTV exposures, but to a lesser extent; plasma RTV AUC(0-t) increased by 40% and

There was a high withdrawal rate (5396) from this study; however, this did not appear to impact the PK results because
1) pre-dose plasma APV and ATV concentrations collected prior to premature withdrawal appeared similar to pre-dose
concentrations collected from subjects who completed the study (data not shown), and 2) the study was conducted in a
cross-over fashion such that subjects included in the statistical analysis contributed data for both test and reference.

‘The types of AEs and the AE rates were similar to those reported for FPV/RTV and ATV/RTV in previous studies and the
discontinuation for AE rates were similar to those reported for FPV/RTV in previous studies. No significant changes in
FPVIRTV and ATV.

When ATV 300mg QD was added to FPV 700mg BID + RTV 100mg BID, plasma RTV AUC(0-1) was increased by 93%,
Cmax by 96%, and Cx by 37%.

Safety

Adverse Events

Twenty-wo of 86 subjects (269¢) were withdrawn from the study due to AEs. Rates of subject withdrawal due to AES by
treatment were FPV/RTV: 7/31 (23%), ATVIRTV: 2/3 (6%), and FPVIRTV + ATV: 1372 (18%). The most common AES
leading to withdrawal were rash: 14/22 (64%) and vomiting: 2/22 (9%). All other AES leading to withdrawal, including
nausea, toothache, fatigue, non-cardiac chest pain, chest wall pain, headache, insomnia, and dyspnea, occurred in one
subject each. Premature subject withdrawal due to rash occurred in the FPV-containing treatments only.

For AE reported by at least 5% of the subjects, frequencies are summarized by treatment in Table 3. The most frequently
reported AES were headache (33%), ocular icterus (28%), dermaiitis (16%), and nausea (15%). A higher percentage of
subjects in the ATV-containing treatments [ATV/RTV (1005) and FPVIRTV + ATV (97%)] reported overall AES compared to
those receiving FPVIRTV (77%).

Drug-related skin and subcutaneous tissue disorders were reported in 28% of subjects overall, 19% of subjects receiving
FPVIRTV, 6% of subjects receiving ATV/RTV, and 22% of subjects receiving FPVIRTV + ATV. The majority of drug-related
skin and subcutaneous tissue disorders were rash; most reports of dermatitis were related to contact with the ECG
electrodes and were not considered drug-related.

Cmax by 58%, whereas C decreased by 27%.3
Amprenavir Atazanavir
(N=22) (N=21)

Plasma Change in APV , | ChangeinATv
e covmry | FPVRIVE | GRS | arvery | FPYRIVe | GO
Parameter Value Value (oo
AUC(0-) 356 35.2 No Change 409 315 $22%
(nghimL) (31.4-404) | (30.7-40.4) (8%, 17%) (28.9-57.7) (19.3515) ($33%, Jo%) were noted with
Cmax 499 5.21 No Change 4.00 3.00 $24%
(ng/mL) (4.41-5.66) | (4.60-5.90) (5%, 114%) (2.82-5.67) (1.765.12) ($39%, $6%)
Ct 247 229 No Change 0.741 0723 No Change
(ug/mL) (216-283) | (199-264) | (15% to%) | (0575-0956) | (0.495-1.06) | (L18% T19%)
PRIy ~Fo om0 90 v ao0mg D o 10 gy

STVIRTY = ATV 300m) QD + RTV 100mg QD for 10 days
wmv ATV i Tooma Bl + R 300m 810 ATV g QDo 10 s

Conclusion

Given no change in plasma APV exposure, a modest decrease in plasma ATV exposure, and

no new safety issues for the combination, the dual RTV-boosted PI regimen of FPV 700mg BID +
RTV 100mg BID + ATV 300mg QD could be further evaluated in clinical trials in HIV-infected
patients.
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