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Summary

Ao Amprenavir is a viral protease inhibitor with speci-
ficity for the HIV protease enzyme. The resistancd
profile of amprenavir appears to differ from that of
other protease inhibitors such as saquinavir and it} indications
dinavir. HIV infection

Features and properties of amprenavir
(141W94, VX-478)

4 Twelve hours after single-dose administration of Mechanism of action
amprenavir 1200mg to HIV-in_fected individuals, | antiviral HIV protease inhibitor
the mean plasma concentration of the drug wa
more than 10-fold greater than the 50% inhibitory
concentration for HIV-jg in peripheral blood | Concentration inhibiting 50% of 0.012 umollL

Anti-HIV activity

clinical isolates (zidovudine-sensitive),
lymphocytes. 0.019 pmol/L
4 In a small nonblind study, amprenavir monother- (zidovudine-resistant)

apy increased CD4+ cell count and decreased viriDosage and administration
Io_ad in 37 patlents with HIV !nfe}cfuon and no pre-|usual dosage used in clinical ~ 1200mg twice daily
vious exposure to protease inhibitor therapy. trials

A Combination therapy comprising amprenavir ang Route of administration ——
other antiretroviral agents (abacavir, zidovudine|Pharmacokinetic profile
lamivudine, indinavir, saquinavir or nelfinavir) de- | viean plasma concentration ~ 0.64 mg/L
creased viral load and increased CD4+ cell count 12h after single-dose
in patients with HIV infection. Antiviral efficacy |administration of 1200mg
was maintained during up to 24 weeks'’ follow-up. |Time to peak plasma 11-2.1h

A Available data suggest that rash, headache and g concentation

arrhoea or loose stools are the most frequent agElimination haifife
verse events associated with amprenavir therapy|Adverse events

Most frequent Rash, diarrhoea or loose
stools, headache

%h




838 Adkins & Faulds

CHs amprenavir produced synergistic inhibition (mea-
sured as the fractional inhibitory concentration
against HIV-1g) in combination with the reverse
NH, . L . . . .
H transcriptase inhibitors zidovudine, didanosine,
raluridine, abacavir or 524W91, or the protease in-
O¢S§O hibitor saquinavir. Amprenavir had an additive in-

hibitory effect with the protease inhibitors in-
dinavir or ritonavir®!
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* Inthe presence of 45% human plasma or serum,

the antiviral activity of amprenavir [expressed as
IC50 and 90% inhibitory concentration (46)]

against HI\{g infection inthe CEM T cell line was

Amprenavir is an orally active nonpeptide reduc_ed by 14 to 2-fold compared with contrpl

inhibitor of the HIV aspartic protease enzyme_experlments n th_e presence O_f 15% foetal bOY'”e
This enzyme plays an essential role in the poslgerqm[?] Al a_l-amd glycoprotein levels approxi-
translational processing of thgag and gag-pol ~ Mating those in normal human plasma(b&ol/L)
gene products into key structural proteins and Plasma from patients with HIV infection (27
replication enzymes of HIV. Inhibition of HIvV HMOI/L), the 1Go of amprenavir was increased by
protease, therefore, results in the inhibition of pro=3- 10 5-fold and the 16 of the drug was increased
cesses necessary for viral maturation and prolifer2y 1-5- to 1.8-fold in this cell linevé the same

ation!d] control)[’l However, despite significant plasma
protein binding, the free amprenavir concentration
1. Pharmacodynamic Profile (0.2 pmol/L) exceeded the Kg value (total drug

concentration 2.umol/L).["!

In Vitro Anti-HIV Activity « Incubation of amprenavir with-acid glyco-

« Amprenavir was >5000-fold more selective for Protein 2 g/L in MT2 cells (T cell line) and lym-
viral than for human aspartic protedddt demon-  Phocytes increased thedéof amprenavir by 18-
strated minimal cytotoxicity against a wide range@nd 49-fold, respectively, and theg@f the drug
of human cell lines (50% toxic concentration >500y 16- and 37-fold, respectively, compared with
umol/L),231 and assessment of genetic toxicity Ncubation withoutr;-acid glycoproteingl

using the Ames salmonella/mammalian micro-

some mutagenicity assay showed no drug-related Viral Resistance

changes at amprenavir concentratia®®00 pg/

platef?! « In vitro serial passage studies suggest that a mu-

tation at codon 50 of the HIV-1 protease substrate
* The antiviral activity of amprenavir is specific pinding site is central to the development of resis-
for HIV. At concentrations100umol/L, ampren-  tance to amprenavir. This mutation confers an ap-
avir showed no inhibitory activity against severalproximately 2-fold reduction in susceptibility to
other viruses including herpes simplex virus typeshe drug. A double mutation at codons 46 and 50
1 and 2 and varicella zoster viris. was associated with a 3- to 7-fold reduction and a
« The concentrations of amprenavir producingtriple mutation at codons 46, 47 and 50 was asso-
50% inhibition (1Gg) of HIV-1;g in MT4 cells (T  ciated with an approximately 14-fold reduction in
cell line) and peripheral blood lymphocytes weresensitivity to amprenavif: ¥

0.084 and 0.0@mol/L, respectively®  HIV-1 isolates resistant to amprenavir showed
e In MT4 cells acutely infected with HIVyjg, limited cross-resistance to saquinavir or indinavir
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in vitro.[910 The G values of amprenavir against « Amprenavir is approximately 90% bound to hu-
6 zidovudine-sensitive and 3 zidovudine-resistantman plasma proteins, predominantly ag-acid
isolatesin vitro were 0.012 and 0.03@mol/L, re-  glycoproteinl’! Binding of amprenavir tot;-acid
spectively® In comparison, the respective mean glycoprotein is relatively weak (dissociation con-
ICso values for zidovudine against zidovudine- stant 4umol/L; dissociation rate 100 s&l!
sensitive and zidovudine-resistant isolates were, ayailable data fronin vitro andin vivo studies

3 . . . .
0.19 and >1Qmol/L.F in animals suggest that amprenavir undergoes lim-
» There was no evidence of resistance in clinicalted hepatic metabolism and is excreted predomi-
isolates from 42 patients treated with amprenavimantly via the biliary rout&4 In human liver

(22400 mg/day) for 4 weeks!! microsomes, amprenavir inhibited cytochrome
P450 (CYP) 3A4 and CYP2C19 isoenzyme activ-
2. Pharmacokinetic Profile ity but had a minimal inhibitory effect on the iso-

gnzymes CYP1A2, 2C9, 2D6 or 2B%.The mag-
nitude of the inhibitory effect of amprenavir for
CYP3A4 was less than that of ritonavir, similar to
that of indinavir and nelfinavir and greater than
that of saquinavir.

* In a Japanese single-dose pharmacokineti
study in healthy fasting volunteers, the maximum
plasma concentration ffz) and area under the
plasma concentration-time curve (AUC) were di-
rectly proportional to the dose of amprenavir (150
to 1200mg). Gax values of 1.7 and 6.3 mg/L were
achieved after single-dose administration of
amprenavir 300 and 900mg, respectiVélyTime  « Ritonavir inhibited the cytochrome P450-
t0 Chax (tmaxy) Varied from 1.1 to 2.1 houfd. mediated metabolism of amprenavir in rat and hu-
« Twelve hours after single-dose administration™an liver microsomeis vitro.[t® Oral coadminis-

of amprenavir 1200mg to HIV-infected volunteers, tration of ritonavir 10 mg/kg and amprenavir 10
the mean plasma concentration of the drug (0.64N9/kg to rats increased the AUC angh£ of
mg/L) was more than 10 times greater thanithe amprenavir by 8-and 1.8-fold, respectively, versus
vitro ICsq for HIV-1;g in peripheral blood lym- monotherapy valug!

phocyted!  After single-dose coadministration of ampren-
- Compared with fasting healthy volunteers, non-avir 1200mg and the CYP3A4 inhibitor ketocon-
fasting individuals receiving a single dose of azole 400mg to healthy volunteers, the AJUC
amprenavir 600mg experienced a 2.5-fold increas¥alues of each agent were increased by 32 and
in thaxand a decrease of 46 and 23%, respectively*4%, respectively, compared with values obtained
in Cpax and AUCH2 Plasma concentrations of after monotherapiy”) This effect was probably at-
amprenavirGOOmg were maintained above tl@e IC tributable to Competition for the CYP3A4 isoen-
for approximately 18 hours under nonfasting con-2yme.

ditions. « Clinically significant pharmacokinetic drug in-

« In patients who received amprenavir 300mgteractions do not appear to occur during coad-
twice daily for 28 days, the average steady-statdninistration of amprenavir and abaca#!

plasma trough concentration (just before the next o

dose) exceeded the d§{value not provided), and 3. Therapeutic Trials

mean steady-statenfex was 30-fold greater than ., |4 3 nonblind phase I/l study, 37 HIV-infected
the 1Gyo >3 The mean plasma elimination half- patients (CD4+ cell count 150 to 400 calfvith

life of amprenavir was approximately 9 hours. g hrevious exposure to protease inhibitor therapy
» When administered orally to rats, amprenavirwere treated with amprenavir monotherapy 300
penetrated a wide range of tissif@s. (n=9), 900 (n =9) or 1200mg twice daily (n =7)

Drug Interactions
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0 tients followed up for 24 weeks, 9 patients had viral

levels <50 copies/ml and 6 patients had viral levels

054 <5 copies/ml. By week 24, mean CD4+ cell counts
had increased by 187 cell§/ mean CD8+ cell

~1.0- counts had decreased by 388 cpllshd the per-
centages of CD4+ and CD8+ cells in the lymph
nodes were normalised.

e Amprenavir (900, 1050 or 1200mg twice daily)
-2.0- was used in combination with zidovudine and
lamivudine in 80 patients in a phase |l stlfdy3!

Initial data from this trial showed that after 12
120 weeks, amprenavir 1200mg twice daily in combi-

nation with zidovudine and lamivudine (dosages
1007 not specified) produced a median reduction in viral
50 - load from baseline of 2.65 lgg copies/mi

(>99.8%); this compared with a reduction of 1.33
60 - logio copies/ml with zidovudine plus lamivudine

therapy. Approximately 70% of all patients treated
40 J with the triple combination experienced a reduc-

600 900

-1.5

Reduction in viral load from baseline
(logyo copies/ml)

(cells/ul)

tion in HIV viral load to below the limit of detec-

20 tion (<400 copies/ml of blood).

Increase in CD4+ cell count from baseline

» Combination therapy comprising unspecified

1800 2400 dosages of amprenavir plus indinavir, saquinavir,
Dosage of amprenavir (mg/day)

nelfinavir or zidovudine and lamivudine was ad-

Fig. 1. Clinical efficacy of amprenavir. Median maximum reduction ministered to patients with no pI’EViOUS exposure to

in viral load (logio copies/ml) and increase in CD4+ cell count protease inhibitor therapy and a CD4+ cell count

(cells/ul) in 37 patients with HIV infection (CD4+ cell count 150 to >200 cellsﬂl 24] Viral levels were reduced by a

400 cells/pl) treated with amprenavir 600 (n = 9), 900 (n = 12), 1800 . ) .

(n = 9) or 2400 mg/day (n = 7) for 4 weeks in a nonblind study!?°! median of 1.84 to 3.75 |QCOpIeS/m| from base-
line after 16 weeks of treatment (fig. 2).

Using an ultrasensitive assay for HIV RNA,
or 300mg 3 times daily (n = 12) for 4 wedk¥.  yndetectable virus levels (<20 copies/ml) were
Median CD4+ cell count increased by 35 to 110reported at 16 weeks in 4 of 6 patients who re-
cellspil and median viral load decreased by 0.58 tocejved amprenavir plus indinavir, 2 of 5 who recei-

1.95 logo copies/ml from baseline (fig. 1). ved amprenavir plus saquinavir, 3 of 6 who re-
ceived amprenavir plus nelfinavir and 2 of 3 who
Combination Therapy received amprenavir, zidovudine and lamivudine.

* HIV RNA levels were reduced from baseline by
< In a nonblind observational study, HIV-1 RNA a median of 2.42 log copies/ml in 13 patients
plasma levels showed a rapid (over 2 to 4 weeksjreated with amprenavir 1200mg plus abacavir
and marked decline from baseline and reached urB00mg, both administered twice daily for 16
detectable levels in 28 of 35 antiretroviral-naive weeks; 11 of these patients (85%) had undetectable
patients treated with amprenavir 1200mg andvirus levels (<400 copies/ml) after this tifde26l]
abacavir 300mg, both administered twice d&#y. Corresponding median reductions in viral load
When a more sensitive viral assay was used (limitanged from 1.63 to 2.49 lggcopies/ml among a
of detection 5 copies/ml) for samples from 11 pa-further 44 patients treated with abacavir plus the

[ Adis International Limited. All rights reserved. Drugs 1998 Jun; 55 (6)
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Treatment study had no previous exposure to protease inhib-
f\ itor therapy or lamivudine.
4)(
I A 3
Q Q Q Q ili
N & o o 4. Tolerability

« Amprenavir monotherapyx400 mg/day) was
well tolerated in 37 patients treated for 4 welé¥s.
Adverse events developing in >10% of patients
were generally mild and included rash, diarrhoea
or loose stools and headache. Premature discontin-
uation of amprenavir was necessary in 3 patients,
-3 T 2 because of rash and 1 because of worsening of
chronic colitis.

-2 -

Median reduction in viral load
from baseline (logyo copies/ml)

- * The most frequent adverse events reported in

> . . T . patients with HIV infection treated with combina-
taining amprenavir. Median reduction in viral load (logio copies/ml) i K . K L. .
in patients treated with amprenavir (AMP) in combination with the tion antiretroviral rgglmeng Contammg .ampr.enav_lr
protease inhibitors indinavir (IND), saquinavir (SAQ) or nelfinavir were nausea, vomiting, diarrhoea, epigastric pain,
(NEL) or the reverse transcriptase inhibitors zidovudine (ZDV) and perioral tingling/numbness, abdominal pain, flatu-
lamivudine (LAM) [dosages not specified] for 16 weeks[24] lence, paraesthesia, headache, rash and fa-
tigue[21.22,24.25.27)However, it was not possible to
determine whether these adverse events were at-
tributable to amprenavir therapy or to the other

daily), nelfinavir (750mg 3 times daily), saquina- ) . .
vir (1200mg 3 times daily) or ritonavir (600mg agents !ncll,!ded n the tr_eatment_ regimens (abaca_
vir, lamivudine, zidovudine, nelfinavir, indinavir

twice daily) and 54 to 78% of patients had unde- S
tectable viral loads. Patients recruited to this study”‘nd saquinavir).

were antiretroviral therapy naive and had a CD4+. Adverse events associated with combination
cell count >100 cellgd. therapy comprising amprenavir (1200mg twice
« Mean HIV RNA plasma levels were reduced bydaily) plgs abacavir (300mg twice daily) were gen-
2.26 log, copies/ml from baseline after 8 weeks erally mild anq usually developed and sometimes
in 10 patients with chronic HIV infection treated worsened during the first 2 weeks of ther#ByAn

with a 4-drug regimen comprising amprenavireryf[hematous or maculopapular rash was the pnly
(1200mg), abacavir (300mg), zidovudine (300mg)Serious a_dversp event reported among 35 patients
and lamivudine (150mg), all administered twice treated with this regimen fpr up to_ 24 weeks. This
daily[27 Mean CD4+ cell count increased by 126 2dverse event developed in 5 patients, 6 to 9 days
cellsiul after week 12. In an additional 10 patients &/t the initiation of therapy, and necessitated
with acute HIV infection (<90 days) treated with réatment cessation in 2 patients.

this regimen, plasma viral load was reduced by

2.61 logo copies/ml from baseline at week 8 and 5. Amprenavir: Current Status

CD4+ cell count was increased by 172 cgllstt

week 12127 When patients with acute and chronic ~ Amprenavir is an HIV protease inhibitor in
HIV infection were considered together, plasmalate phase clinical development. Amprenavir has
HIV RNA levels were undetectable (<100 copies/shown promising clinical efficacy in initial studies
ml) in 14 of 20 patients at week 8 and in 5 of 8in patients with HIV infection, and the results of
patients at week 20. All patients recruited to thisongoing clinical trials are awaited with interest.

Fig. 2. Clinical efficacy of combination antiretroviral regimens con-

protease inhibitors indinavir (800mg 3 times

[ Adis International Limited. All rights reserved. Drugs 1998 Jun; 55 (6)
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