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Summary

▲ Amprenavir is a viral protease inhibitor with speci-
ficity for the HIV protease enzyme. The resistance
profile of amprenavir appears to differ from that of
other protease inhibitors such as saquinavir and in-
dinavir.

▲ Twelve hours after single-dose administration of
amprenavir 1200mg to HIV-infected individuals,
the mean plasma concentration of the drug was
more than 10-fold greater than the 50% inhibitory
concentration for HIV-1IIIB  in peripheral blood
lymphocytes.

▲ In a small nonblind study, amprenavir monother-
apy increased CD4+ cell count and decreased viral
load in 37 patients with HIV infection and no pre-
vious exposure to protease inhibitor therapy.

▲ Combination therapy comprising amprenavir and
other antiretroviral agents (abacavir, zidovudine,
lamivudine, indinavir, saquinavir or nelfinavir) de-
creased viral load and increased CD4+ cell counts
in patients with HIV infection. Antiviral efficacy
was maintained during up to 24 weeks’ follow-up.

▲ Available data suggest that rash, headache and di-
arrhoea or loose stools are the most frequent ad-
verse events associated with amprenavir therapy.
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Features and properties of amprenavir
(141W94, VX-478)

Indications

HIV infection

Mechanism of action

Antiviral HIV protease inhibitor 

Anti-HIV activity

Concentration inhibiting 50% of
clinical isolates

0.012 µmol/L
(zidovudine-sensitive), 
0.019 µmol/L
(zidovudine-resistant)

Dosage and administration

Usual dosage used in clinical
trials

1200mg twice daily

Route of administration Oral

Pharmacokinetic profile

Mean plasma concentration
12h after single-dose
administration of 1200mg

0.64 mg/L

Time to peak plasma
concentration

1.1-2.1h

Elimination half-life 9h

Adverse events

Most frequent Rash, diarrhoea or loose
stools, headache



Amprenavir is an orally active nonpeptide
inhibitor of the HIV aspartic protease enzyme.
This enzyme plays an essential role in the post-
translational processing of the gag and gag-pol
gene products into key structural proteins and
replication enzymes of HIV. Inhibition of HIV
protease, therefore, results in the inhibition of pro-
cesses necessary for viral maturation and prolifer-
ation.[1]

1. Pharmacodynamic Profile

In Vitro Anti-HIV Activity

• Amprenavir was >5000-fold more selective for
viral than for human aspartic protease.[2] It demon-
strated minimal cytotoxicity against a wide range
of human cell lines (50% toxic concentration >50
µmol/L),[2,3] and assessment of genetic toxicity
using the Ames salmonella/mammalian micro-
some mutagenicity assay showed no drug-related
changes at amprenavir concentrations ≤5000 µg/
plate.[2]

• The antiviral activity of amprenavir is specific
for HIV. At concentrations ≤100 µmol/L, ampren-
avir showed no inhibitory activity against several
other viruses including herpes simplex virus types
1 and 2 and varicella zoster virus.[3]

• The concentrations of amprenavir producing
50% inhibition (IC50) of HIV-1IIIB  in MT4 cells (T
cell line) and peripheral blood lymphocytes were
0.084 and 0.08 µmol/L, respectively.[4,5]

• In MT4 cells acutely infected with HIV-1IIIB ,

amprenavir produced synergistic inhibition (mea-
sured as the fractional inhibitory concentration
against HIV-1IIIB ) in combination with the reverse
transcriptase inhibitors zidovudine, didanosine,
raluridine, abacavir or 524W91, or the protease in-
hibitor saquinavir. Amprenavir had an additive in-
hibitory effect with the protease inhibitors in-
dinavir or ritonavir.[6]

• In the presence of 45% human plasma or serum,
the antiviral activity of amprenavir [expressed as
IC50 and 90% inhibitory concentration (IC90)]
against HIVIIIB  infection in the CEM T cell line was
reduced by 1.4- to 2-fold compared with control
experiments in the presence of 15% foetal bovine
serum.[7] At α1-acid glycoprotein levels approxi-
mating those in normal human plasma (18 µmol/L)
or plasma from patients with HIV infection (27
µmol/L), the IC50 of amprenavir was increased by
3- to 5-fold and the IC90 of the drug was increased
by 1.5- to 1.8-fold in this cell line (vs the same
control).[7] However, despite significant plasma
protein binding, the free amprenavir concentration
(0.2 µmol/L) exceeded the IC90 value (total drug
concentration 2.0 µmol/L).[7]

• Incubation of amprenavir with α1-acid glyco-
protein 2 g/L in MT2 cells (T cell line) and lym-
phocytes increased the IC50 of amprenavir by 18-
and 49-fold, respectively, and the IC90 of the drug
by 16- and 37-fold, respectively, compared with
incubation without α1-acid glycoprotein.[8]

Viral Resistance

• In vitro serial passage studies suggest that a mu-
tation at codon 50 of the HIV-1 protease substrate
binding site is central to the development of resis-
tance to amprenavir. This mutation confers an ap-
proximately 2-fold reduction in susceptibility to
the drug. A double mutation at codons 46 and 50
was associated with a 3- to 7-fold reduction and a
triple mutation at codons 46, 47 and 50 was asso-
ciated with an approximately 14-fold reduction in
sensitivity to amprenavir.[9,10]

• HIV-1 isolates resistant to amprenavir showed
limited cross-resistance to saquinavir or indinavir
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in vitro.[9,10] The IC50 values of amprenavir against
6 zidovudine-sensitive and 3 zidovudine-resistant
isolates in vitro were 0.012 and 0.019 µmol/L, re-
spectively.[6] In comparison, the respective mean
IC50 values for zidovudine against zidovudine-
sensitive and zidovudine-resistant isolates were
0.19 and >10 µmol/L.[3]

• There was no evidence of resistance in clinical
isolates from 42 patients treated with amprenavir
(≤2400 mg/day) for 4 weeks.[11]

2. Pharmacokinetic Profile

• In a Japanese single-dose pharmacokinetic
study in healthy fasting volunteers, the maximum
plasma concentration (Cmax) and area under the
plasma concentration-time curve (AUC) were di-
rectly proportional to the dose of amprenavir (150
to 1200mg). Cmax values of 1.7 and 6.3 mg/L were
achieved after single-dose administration of
amprenavir 300 and 900mg, respectively.[12] Time
to Cmax (tmax) varied from 1.1 to 2.1 hours.[6]

• Twelve hours after single-dose administration
of amprenavir 1200mg to HIV-infected volunteers,
the mean plasma concentration of the drug (0.64
mg/L) was more than 10 times greater than the in
vitro IC50 for HIV-1IIIB  in peripheral blood lym-
phocytes.[4]

• Compared with fasting healthy volunteers, non-
fasting individuals receiving a single dose of
amprenavir 600mg experienced a 2.5-fold increase
in tmax and a decrease of 46 and 23%, respectively,
in Cmax and AUC.[12] Plasma concentrations of
amprenavir 600mg were maintained above the IC90

for approximately 18 hours under nonfasting con-
ditions.

• In patients who received amprenavir 300mg
twice daily for 28 days, the average steady-state
plasma trough concentration (just before the next
dose) exceeded the IC90 (value not provided), and
mean steady-state Cmax was 30-fold greater than
the IC90.[5,13] The mean plasma elimination half-
life of amprenavir was approximately 9 hours.

• When administered orally to rats, amprenavir
penetrated a wide range of tissues.[3]

• Amprenavir is approximately 90% bound to hu-
man plasma proteins, predominantly to α1-acid
glycoprotein.[7] Binding of amprenavir to α1-acid
glycoprotein is relatively weak (dissociation con-
stant 4 µmol/L; dissociation rate 100 sec–1).[7]

• Available data from in vitro and in vivo studies
in animals suggest that amprenavir undergoes lim-
ited hepatic metabolism and is excreted predomi-
nantly via the biliary route.[2,14] In human liver
microsomes, amprenavir inhibited cytochrome
P450 (CYP) 3A4 and CYP2C19 isoenzyme activ-
ity but had a minimal inhibitory effect on the iso-
enzymes CYP1A2, 2C9, 2D6 or 2E1.[15] 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.

Drug Interactions

• Ritonavir inhibited the cytochrome P450-
mediated metabolism of amprenavir in rat and hu-
man liver microsomes in vitro.[16] Oral coadminis-
tration of ritonavir 10 mg/kg and amprenavir 10
mg/kg to rats increased the AUC and Cmax of
amprenavir by 8- and 1.8-fold, respectively, versus
monotherapy values.[16]

• After single-dose coadministration of ampren-
avir 1200mg and the CYP3A4 inhibitor ketocon-
azole 400mg to healthy volunteers, the AUC0-∞
values of each agent were increased by 32 and
44%, respectively, compared with values obtained
after monotherapy.[17] This effect was probably at-
tributable to competition for the CYP3A4 isoen-
zyme.

• Clinically significant pharmacokinetic drug in-
teractions do not appear to occur during coad-
ministration of amprenavir and abacavir.[18,19]

3. Therapeutic Trials

• In a nonblind phase I/II study, 37 HIV-infected
patients (CD4+ cell count 150 to 400 cells/µl) with
no previous exposure to protease inhibitor therapy
were treated with amprenavir monotherapy 300
(n = 9), 900 (n = 9) or 1200mg twice daily (n = 7)
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or 300mg 3 times daily (n = 12) for 4 weeks.[20]

Median CD4+ cell count increased by 35 to 110
cells/µl and median viral load decreased by 0.58 to
1.95 log10 copies/ml from baseline (fig. 1).

Combination Therapy

• In a nonblind observational study, HIV-1 RNA
plasma levels showed a rapid (over 2 to 4 weeks)
and marked decline from baseline and reached un-
detectable levels in 28 of 35 antiretroviral-naive
patients treated with amprenavir 1200mg and
abacavir 300mg, both administered twice daily.[21]

When a more sensitive viral assay was used (limit
of detection 5 copies/ml) for samples from 11 pa-

tients followed up for 24 weeks, 9 patients had viral
levels <50 copies/ml and 6 patients had viral levels
<5 copies/ml. By week 24, mean CD4+ cell counts
had increased by 187 cells/µl, mean CD8+ cell
counts had decreased by 388 cells/µl and the per-
centages of CD4+ and CD8+ cells in the lymph
nodes were normalised.

• Amprenavir (900, 1050 or 1200mg twice daily)
was used in combination with zidovudine and
lamivudine in 80 patients in a phase II study.[22,23]

Initial data from this trial showed that after 12
weeks, amprenavir 1200mg twice daily in combi-
nation with zidovudine and lamivudine (dosages
not specified) produced a median reduction in viral
load from baseline of 2.65 log10 copies/ml
(>99.8%); this compared with a reduction of 1.33
log10 copies/ml with zidovudine plus lamivudine
therapy. Approximately 70% of all patients treated
with the triple combination experienced a reduc-
tion in HIV viral load to below the limit of detec-
tion (<400 copies/ml of blood).

• Combination therapy comprising unspecified
dosages of amprenavir plus indinavir, saquinavir,
nelfinavir or zidovudine and lamivudine was ad-
ministered to patients with no previous exposure to
protease inhibitor therapy and a CD4+ cell count
>200 cells/µl.[24] Viral levels were reduced by a
median of 1.84 to 3.75 log10 copies/ml from base-
line after 16 weeks of treatment (fig. 2).

Using an ultrasensitive assay for HIV RNA,
undetectable virus levels (<20 copies/ml) were
reported at 16 weeks in 4 of 6 patients who re-
ceived amprenavir plus indinavir, 2 of 5 who recei-
ved amprenavir plus saquinavir, 3 of 6 who re-
ceived amprenavir plus nelfinavir and 2 of 3 who
received amprenavir, zidovudine and lamivudine.
• HIV RNA levels were reduced from baseline by
a median of 2.42 log10 copies/ml in 13 patients
treated with amprenavir 1200mg plus abacavir
300mg, both administered twice daily for 16
weeks; 11 of these patients (85%) had undetectable
virus levels (<400 copies/ml) after this time.[25,26]

Corresponding median reductions in viral load
ranged from 1.63 to 2.49 log10 copies/ml among a
further 44 patients treated with abacavir plus the

Dosage of amprenavir (mg/day)
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Fig. 1.  Clinical efficacy of amprenavir. Median maximum reduction

in viral load (log10 copies/ml) and increase in CD4+ cell count

(cells/µl) in 37 patients with HIV infection (CD4+ cell count 150 to

400 cells/µl) 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.[20]
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protease inhibitors indinavir (800mg 3 times
daily), nelfinavir (750mg 3 times daily), saquina-
vir (1200mg 3 times daily) or ritonavir (600mg
twice daily) and 54 to 78% of patients had unde-
tectable viral loads. Patients recruited to this study
were antiretroviral therapy naive and had a CD4+
cell count >100 cells/µl.

• Mean HIV RNA plasma levels were reduced by
2.26 log10 copies/ml from baseline after 8 weeks
in 10 patients with chronic HIV infection treated
with a 4-drug regimen comprising amprenavir
(1200mg), abacavir (300mg), zidovudine (300mg)
and lamivudine (150mg), all administered twice
daily.[27] Mean CD4+ cell count increased by 126
cells/µl after week 12. In an additional 10 patients
with acute HIV infection (<90 days) treated with
this regimen, plasma viral load was reduced by
2.61 log10 copies/ml from baseline at week 8 and
CD4+ cell count was increased by 172 cells/µl at
week 12.[27] When patients with acute and chronic
HIV infection were considered together, plasma
HIV RNA levels were undetectable (<100 copies/
ml) in 14 of 20 patients at week 8 and in 5 of 8
patients at week 20. All patients recruited to this

study had no previous exposure to protease inhib-
itor therapy or lamivudine.

4. Tolerability

• Amprenavir monotherapy (≤2400 mg/day) was
well tolerated in 37 patients treated for 4 weeks.[20]

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,
2 because of rash and 1 because of worsening of
chronic colitis.

• The most frequent adverse events reported in
patients with HIV infection treated with combina-
tion antiretroviral regimens containing amprenavir
were nausea, vomiting, diarrhoea, epigastric pain,
perioral tingling/numbness, abdominal pain, flatu-
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
agents included in the treatment regimens (abaca-
vir, lamivudine, zidovudine, nelfinavir, indinavir
and saquinavir).

• Adverse events associated with combination
therapy comprising amprenavir (1200mg twice
daily) plus abacavir (300mg twice daily) were gen-
erally mild and usually developed and sometimes
worsened during the first 2 weeks of therapy.[21] An
erythematous or maculopapular rash was the only
serious adverse event reported among 35 patients
treated with this regimen for up to 24 weeks. This
adverse event developed in 5 patients, 6 to 9 days
after the initiation of therapy, and necessitated
treatment cessation in 2 patients.

5. Amprenavir: Current Status

Amprenavir is an HIV protease inhibitor in
late phase clinical development. Amprenavir has
shown promising clinical efficacy in initial studies
in patients with HIV infection, and the results of
ongoing clinical trials are awaited with interest.

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

taining amprenavir. Median reduction in viral load (log10 copies/ml)

in patients treated with amprenavir (AMP) in combination with the

protease inhibitors indinavir (IND), saquinavir (SAQ) or nelfinavir

(NEL) or the reverse transcriptase inhibitors zidovudine (ZDV) and

lamivudine (LAM) [dosages not specified] for 16 weeks.[24]

Amprenavir: New Drug Profile 841

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



References
1. Moyle G, Gazzard B. Current knowledge and future prospects

for the use of HIV protease inhibitors. Drugs 1996 May; 51
(5): 701-12

2. Painter GR, St Clair MH, Demiranda P, et al. An overview of
the preclinical development of the HIV protease inhibitor VX-
478 (141W94) [abstract]. Second National Conference on
Human Retroviruses; 1995 Jan 29-Feb 2; Washington (DC),
167

3. Painter GR, Ching S, Reynolds D, et al. 141W94. Drugs Future
1996 Apr; 21 (4): 347-50

4. Sadler BM, Elkine M, Hanson C, et al. The safety and pharma-
cokinetics of 141W94: an HIV protease inhibitor [abstract].
Fifth International Conference on Clinical Aspects and Treat-
ment of HIV Infection; 1995 Sep 26-29; Copenhagen

5. Sadler BM, Rawls C, Millard J, et al. Pharmacokinetics of
141W94 after multiple dosing in patients with HIV infection:
a preliminary report [abstract]. Antiviral Res 1996 Apr; 30:
A42

6. St Clair MH, Millard J, Rooney J, et al. In vitro antiviral activity
of 141W94 (VX-478) in combination with other antiretroviral
agents. Antiviral Res 1996 Jan; 29: 53-6

7. Livingston DJ, Pazhanisamy S, Porter DJT, et al. Weak binding
of VX-478 to human plasma proteins and implications for
anti-human immunodeficiency virus therapy. J Infect Dis
1995 Nov; 172: 1238-45

8. Lazdins JK, Mestan J, Goutte G, et al. In vitro effect of α1-acid
glycoprotein on the anti-human immunodeficiency virus
(HIV) activity of the protease inhibitor CGP 61755: a com-
parative study with other relevant HIV protease inhibitors. J
Infect Dis 1997 May; 175: 1063-70

9. Partaledis JA, Yamaguchi K, Tisdale M, et al. In vitro selection
and characterization of human immunodeficiency virus type
1 (HIV-1) isolates with reduced sensitivity to hydroxyethyl-
amino sulfonamide inhibitors of HIV-1 aspartyl protease. J
Virol 1995 Sep; 69 (9): 5228-35

10. Tisdale M, Myers RE, Maschera B, et al. Cross-resistance anal-
ysis of human immunodeficiency virus type 1 variants indi-
vidually selected for resistance to five different protease
inhibitors. Antimicrob Agents Chemother 1995 Aug; 39 (8):
1704-10

11. Combinations therapies, third generation protease inhibitors are
most effective to date against HIV (media release). Bioworld
Today 1997 Jan 28; 8 (18): 1-4

12. Nishiyama M, Koishi M, Fujioka M, et al. Phase I clinical trial
with a novel protease inhibitor for HIV, KVX-478, in healthy
male volunteers [abstract]. Antiviral Res 1996 Apr; 30: A35

13. Vertex Pharmaceuticals Incorporated. Press Release, Vertex
1996 May 23

14. Singh R, Chang SY, Taylor LCE. In vitro metabolism of a potent
HIV-protease inhibitor (141W94) using rat, monkey and
human liver S9. Rapid Commun Mass Spectrom 1996; 10:
1019-26

15. Woolley J, Studenberg S, Boehlert C, et al. Cytochrome P-450
isozyme induction, inhibition, and metabolism studies with
the HIV protease inhibitor, 141W94 [abstract]. 37th ICAAC
1997 Sep 28-Oct 1; Toronto, 12

16. Kempf DJ, Marsh KC, Kumar G, et al. Pharmacokinetic en-
hancement of inhibitors of the human immunodeficiency vi-

rus protease by coadministration with ritonavir. Antimicrob
Agents Chemother 1997 Mar; 41 (3): 654-60

17. Polk RE, Israel DS, Pastor A, et al. Pharmacokinetic (PK) in-
teraction between ketoconazole (KCZ) and the HIV protease
inhibitor 141W94 after single dose administration to normal
volunteers [abstract]. 37th ICAAC 1997 Sep 28-Oct 1; To-
ronto, 12

18. McDowell JA, Sadler BM, Millard J, et al. Evaluation of poten-
tial pharmacokinetic (PK) drug interaction between 141W94
and 1592U89 in HIV+ patients [abstract]. 37th ICAAC; 1997
Sep 28-Oct 1; Toronto, 13

19. Ravitch JR, Walsh JS, Reese MJ, et al. In vivo and in vitro
studies of the potential for drug interactions involving the
antiretroviral abacavir (1592) in humans (poster no. 634).
Fifth Conference on Retroviruses and Opportunistic Infec-
tions; 1998 Feb 1-5; Chicago (IL)

20. The 141W94 International Study Group. Preliminary data on
the safety and antiviral efficacy of the novel protease inhibitor
141W94 in HIV-infected patients with 150 to 400 CD4+
cells/mm3 [abstract]. 36th ICAAC; 1996 Sept 15-18; New
Orleans, Louisiana, 8

21. Bart P-A, Rizzardi GP, Gallant S, et al. Combination abacavir
(1592)/amprenavir (141W94) therapy in HIV-1-infected anti-
retroviral-naive subjects with CD4+ counts >400 cells/µL and
viral load >5000 copies/mL (poster no. 365). Fifth Conference
on Retroviruses and Opportunistic Infections; 1998 Feb 1-5;
Chicago (IL)

22. Vertex Pharmaceuticals reports encouraging preliminary data
from phase II clinical study with HIV protease inhibitor
141W94 (media release). Today’s News 1997 Oct 13;
http://www.prnewswire.com/cgi-bin

23. Glaxo Wellcome’s quadruple HIV therapy. Scrip Mag 1997 Oct
24 (2278): 22

24. Double protease inhibitor regimens containing amprenavir
show promise; investigational protease inhibitor amprenavir
appears potent; well tolerated (media release). Today’s News
1998 Feb 2; http://www.prnewswire.com/cgi-bin

25. Investigational anti-HIV compound abacavir (1592) with indi-
vidual HIV protease inhibitors results in potent antiretroviral
activity (media release). Today’s News 1998 Feb 2; http://
www.prnewswire.com/cgi-bin

26. Mellors J, Lederman M, Haas D, et al. Antiretroviral effects of
therapy combining abacavir (1592) with HIV protease inhib-
itors (PIs) [abstract]. Fifth Conference on Retroviruses and
Opportunistic Infections; 1998 Feb 1-5; Chicago (IL)

27. Kost R, Cao Y, Vesanen M, et al. Combination therapy with
abacavir (1592), 141W94, and AZT/3TC in subjects acutely
and chronically infected with HIV-1 [abstract]. Fifth Confer-
ence on Retroviruses and Opportunistic Infections; 1998 Feb
1-5; Chicago(IL)

Correspondence: Julie C. Adkins, Adis International Lim-
ited, Private Bag 65901, 41 Centorian Drive, Mairangi Bay,
Auckland 10, New Zealand. 
E-mail: demail@adis.co.nz

842 Adkins & Faulds

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


	Contents 837
	Summary 837
	1. Pharmacodynamic Profile 838
	In Vitro Anti-HIV Activity 838
	Viral Resistance 838

	2. Pharmacokinetic Profile 839
	Drug Interactions 839

	3. Therapeutic Trials 839
	Combination Therapy 840

	4. Tolerability 841
	5. Amprenavir: Current Status 841
	References 842
	Correspondence 842
	E-mail 842

