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Summary
Abstract Nelfinavir is a selective inhibitor of HIV protease, the enzyme responsible for

Antiviral Activity

post-translational processing of HIV propeptides. In the presence of the drug,
immature, noninfectious virus particles are produced.

Nelfinavir in combination with nucleoside reverse transcriptase inhibitors
(NRTIs), non-nucleoside reverse transcriptase inhibitors and/or other protease
inhibitors profoundly suppresses viral replication. Plasma HIV RNA levels (viral
load) rapidly fall below the limit of detection (LOD; usually 400 or 500 copies/ml)
in the majority of patients. When used in combination with NRTIs, nelfinavir
1250mg twice daily produced similar results to 3-times-daily nelfinavir at a range
of total daily dosages. In an ongoing study >70% of adults receiving a nelfinavir-
based combination regimen had plasma HIV RNA levels below the LOD (<400
copies/ml) after 84 weeks. In addition, 73% of paediatric patients receiving
nelfinavir plus at least 1 new NRTI had viral loads below the LOD (<400 cop-
ies/ml) after 34 weeks. Furthermore, CD4+ cell counts generally increased in
conjunction with reductions in viral load.

Combination therapy with nelfinavir and saquinavir results in higher saquin-
avir plasma concentrations, makes twice-daily administration of saquinavir fea-
sible and may delay the emergence of resistant viral strains. A unique mutation
at codon 30 (D30N) of the protease gene confers resistance to nelfinavir, but HIV
with the D30ON mutation remains fully susceptible to indinavir, ritonavir and
saquinavirin vitro. Nonetheless, in clinical use, significant cross-resistance is
seen with all currently available protease inhibitors.

Diarrhoea is the most frequently reported adverse event in patients receiving
nelfinavir-based combination therapy and has been reported in up to 32% of
nelfinavir recipients in randomised trials. Diarrhoea is generally of mild to mod-
erate severity and does not result in weight loss. Rash, nausea, headache and
asthenia were each reporteds%o of patients. Approximately 5% of patients
enrolled in an expanded access programme in the US discontinued nelfinavir
because of adverse events. Nelfinavir is metabolised by the cytochrome P450
system. Several clinically significant pharmacokinetic drug interactions between
nelfinavir and other drugs (i.e. ketoconazole, rifabutin, rifampicin), including
other protease inhibitors (i.e. indinavir, ritonavir, saquinavir) have been docu-
mented. As with other available protease inhibitors, hyperglycaemia, hyper-
lipidaemia and abnormal fat distribution have been reported, albeit infrequently,
in association with nelfinavir.

Conclusion: Nelfinavir-based combination regimens are well tolerated and
produce profound and prolonged suppression of HIV replication in adult and
paediatric patients. Hence, nelfinavir is suitable for inclusion in antiretroviral
regimens for initial therapy for HIV infection and, alternatively, in regimens for
patients unable to tolerate other protease inhibitors.

HIV protease cleaves viral propeptideg§ (p55) andyag-pol(p160)] to yield
structural and enzymatic HIV proteins and is essential for the production of in-
fectious virus particles. Nelfinavir is a selective, nonpeptidic, competitive inhib-
itor of HIV protease. Immature, noninfectious viral particles are produced after
exposure of acutely and chronically infected cells to nelfinavir. The concentration
of nelfinavir inhibiting 50% (E@q) of reverse transcriptase production in several
laboratory or clinical strains of HIV-1, including a zidovudine-resistant strain,
was 10 to 60 nmol/L in acutely infected human cells. In human T lymphocytes
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chronically infected with HIV-1, the Egwas 39 nmol/L. Nelfinavir when com-
bined with most other antiretroviral drugs has either synergistic or additive ac-
tivity against HIV-1.

Nelfinavir resistance identified during dose-finding studies was predomi-
nantly associated with substitution of asparagine for aspartate at amino acid po-
sition 30 (D30N) of HIV proteasén vitro susceptibility to indinavir, saquinavir
and ritonavir was unaffected in isolates with the D30N mutation. Significant
cross-resistance is seen with all currently available protease inhibitors. In one
study, 58 to 60% of clinical isolates resistant to indinavir, ritonavir or saquinavir
were cross-resistant to nelfinavir. Conversely, the frequency of cross-resistance
to nelfinavir-resistant isolates was 77% for indinavir, 79% for ritonavir and 64%
for saquinavir.

The time to maximum plasma concentration of nelfinavir was 3.4 to 4 hours after
oral administration of a single 100 to 800mg dose. After a single 750mg dose, the
maximum plasma concentrationn{&) was 3.23 mg/L and the area under the
plasma concentration-time curve (AUC) was 15.32 mdiLlIn children receiv-

ing nelfinavir 23 mg/kg, median values fof&x(3.8 mg/L) and AUC during the
8-hour dose interval (AUg} (19 mg/L. h) were similar to those in adults receiv-

ing a single 750mg dose. Absorption of nelfinavir is reduced by 27 to 50% in the
fasting versus fed state.

In mice, tissue concentrations of nelfinavir generally exceed those in plasma.
However, nelfinavir concentrations in mouse brain tissue are <10% of those in
plasma.

The mean elimination half-life of nelfinavir is 3.5 to 5 hours. Nelfinavir is
metabolised by hepatic cytochrome P450 enzymes; mainly cytochrome P450
3A4 (CYP3A4); and has an active metabolite.

Nelfinavir undergoes metabolic interactions with a number of drugs that are
metabolised by CYP3A4 including other protease inhibitors. Ritonavir and, to a
lesser extent, saquinavir decrease the metabolism of nelfinavir. Nelfinavir, in turn,
impairs elimination of saquinavir and indinavir. The clearance of nelfinavir was
considerably increased after administration with rifampicin or rifabutin. Con-
versely, the clearance of nelfinavir decreased when it was administered with
ketoconazole.

Various combinations of nelfinavir and nucleoside reverse transcriptase inhibitors
(NRTIs), non-nucleoside reverse transcriptase inhibitors (NNRTIs) and/or other
protease inhibitors have resulted in rapid, profound and prolonged reductions in
plasma HIV RNA levels and increased CD4+ cell counts. In patients not pre-
viously treated with antiretroviral agents, nelfinavir plus 2 NRTIs suppressed
plasma HIV RNA levels to a greater extent than the 2 NRTIs alone: >80% of
patients receiving nelfinavir 750mg 3 times daily with zidovudine and lamivudine
had plasma HIV RNA concentrations below the limit of detection (LOD; 400 or
500 copies/ml) aftex28 weeks. In contrast 18% of patients receiving zidovudine,
lamivudine and placebo achieved similar reductions. More than 70% of patients
had viral loads below the LOD after 84 weeks on this triple therapy regimen.
When used in combination with NRTIs, nelfinavir 1250mg twice daily produced
similar results to 3-times-daily nelfinavir at a range of total daily dosages. Ultra-
sensitive plasma HIV RNA assays (LOD <50 copies/ml) show that nelfinavir-based
combination regimens are capable of profound suppression of viral replication.
The viral load was below the LOD (<400 copies/ml) after 34 weeks in 73% of
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children (age&13 years) who started nelfinavir 20 to 30 mg/kg 3 times daily and
at least 1 new NRTI.

Mean reductions in plasma HIV RNA levelsxif.7 logiocopies/ml have been
achieved in patients receiving nelfinavir plus saquinavir SGC combination re-
gimens with viral loads below the LOD (<400 or 500 copies/ml) in >55% of
patients aftee24 weeks.

Tolerability Diarrhoea, the most common adverse effect of nelfinavir, has been reported in up
to 32% of patients receiving nelfinavir-based combination regimens in clinical
trials. Diarrhoea is generally of mild or moderate severity and can often be con-
trolled with antidiarrhoeal agents.

Diarrhoea was reported by 16% of a series of 1532 US patients who received
nelfinavir because of contraindications to, or therapeutic failure or toxicity with
other protease inhibitors. Rash, nausea, headache and asthenia were each reported
by <5% of these patients. Approximately 5% of patients discontinued nelfinavir
because of adverse events.

Hyperglycaemia, hyperlipidaemia and abnormal fat distribution have been
infrequently reported in association with all available HIV protease inhibitors,
including patients receiving nelfinavir therapy.

Dosage and The recommended dosage of nelfinavir in adult patients with HIV infection is
Administration 750mg 3 times daily. Children aged 2 to 13 years should receive oral nelfinavir
20 to 30 mg/kg 3 times daily. Nelfinavir should be taken with food.

Plasma glucose levels should be monitored at regular intervals in patients
receiving nelfinavir. Coadministration of astemizole, amiodarone, cisapride, ergot
derivatives, midazolam, quinidine, rifampicin, terfenadine or triazolam with
nelfinavir is contraindicated because of the potential for drug interactions result-
ing in clinically significant adverse events.

1. Introduction inhibit human aspartic proteases including pepsin,
renin, gastricin, and cathepsins E anéf!Dn the

HIV protease is an aspartic protease which cleavdy€sence of nelfinavir, immature, noninfectious vi-
viral propeptidesdag (p55) andgag-pol (p160)] ral particles are produced.
to yield structural and enzymatic proteins essential
for HIV maturation and the production of infec- 2. Antiviral Activity
tious virus particle§-2! Inhibition of this enzyme
has become a major strategy in the therapy of HIV 5 1 n vitro
disease (fig. 1). Protease inhibitors (fig. 2) can pro-
foundly suppress plasma HIV RNA levels and, un-  2.1.1 Nelfinavir Alone
like reverse transcriptase inhibitors (RTIs), have Nelfinavir inhibits purified HIV protease with
activity against latent HIV infection. The use of an inhibition constant () of 1.7 or 2 nmol/L8]
protease inhibitors in combination with RTIs has In human T cell lines (CEM, CEM-SS, MT-2,
been associated with impressive reductions in momT-4), macrophages or peripheral blood mononu-
bidity and mortality in patients with advanced clear cells (PBMCs) with acute HIV-1 infection
(CD4+ cell counts <100/ml) HIV disea&¢’] (various laboratory and clinical strains, including
Nelfinavir, a nonpeptidic competitive HIV pro- a zidovudine-resistant strain), the concentration of
tease inhibitor developed using protein structurenelfinavir inhibiting 50% cell death (Eg or 50%
based design, was briefly reviewed in a previouseverse transcriptase (RT) activity (&Cranged
issue oDrugs!®l Nelfinavir does not significantly from 10 to 60 nmol/L7-8! The EDy, of nelfinavir
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Fig. 1. The life cycle of HIV and the site of action of nelfinavir and other antiretroviral agents. Pl = protease inhibitors (e.g. nelfinavir,

amprenavir, indinavir, ritonavir, saquinavir); RTI = reverse transcriptase inhibitors (e.g. didanosine, lamivudine, stavudine, zalcitabine,
zidovudine, adefovir, efavirenz, delavirdine, nevirapine). Adapted from Barry et al.[3l with permission.

in CEM-SS cells infected with HIVi&yp was 9 finavir with other protease inhibitors were additive

nmol/L 7] (saquinavir), antagonistic (indinavir) or ambigu-
In CEM-SS cells with chronic HIV4lg infec-  ous (ritonavir) [table I1]12]

tion nelfinavir had an E£g of 39 nmol/L. Protease Nelfinavir showed mild to moderate synergistic

activity was only partially restored 36 hours afteranti-HIV-1 activity in vitro in combination with

removal of nelfinavir from culturg! adefovir or 9-(2-phosphonomethoxypropyl)aden-
Nelfinavir showed low cytotoxicityin vitro  ine (PMPA), 2 acyclic nucleoside phosphonate

with 50% cell death in T cell lines occurring at drug analoguest4!

concentrations 526- and 916-fold greater than the

EDsgs against HIV-1-infected cell8. 2.2 Resistance

2.1.2 Nelfinavir in Combination with Other Agents 2.2.1 Genotypic Resistance

Combination therapy with a protease inhibitor  Characterisation of key viral mutations that re-
plus 2 RTIs has become the standard of care for pault in resistance is important for the design of
tients with HIV infection, although optimal com- rational combination regimens and to guide thera-
binations have yet to be determined (sectidfi®?).  peutic decisions once resistance aris83.he pre-

In anin vitro study (CEM-SS cells) nelfinavir dominant mutation conferring nelfinavir resis-
in combination with various RTIs had synergistic tance in viral isolates from patients enrolled in
(lamivudine, zalcitabine, zidovudine or lamivudine dose-finding studies was substitution of aspare
plus zidovudine) or additive (didanosine or stavud-for aspartate at position 30 (D30N) of HIV pro-
ine) activity against HIV-1; combinations of nel- teasd!®! Clinical isolates with the D30N mutation
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Fig. 2. Chemical structures of nelfinavir and some other protease inhibitors.

had reduced susceptibility (7 times lower) totance) and viral mutants containing these point
nelfinavir; however,n vitro susceptibility to in- mutations remained susceptible to nelfinawir
dinavir, saquinavir and ritonavir was unaffected.vitro.l[”.171 A mutation at codon 90 (L90M) that con-
Furthermore, clinical isolates from patients receiv-fers a low level of resistance to saquinavir (10- to
ing nelfinavir did not contain key mutations that 20-fold) has been rarely detected in nelfinavir re-
confer significant resistance to other protease inhibeipients!’]

itors (e.g. odon 82 and 84 for resistance to indin-  In a clinical study in which genotypic analyses
avir and ritonavir and codon 48 for saquinavir resiswere performed after 15 to 22 weeks and again at
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20 to 35 weeks, mutations were evident in HIV Table I. Effect of nelfinavir in combination with other antiretroviral
isolated from 6 of 14 patients receiving nelfinavir drugs against acute HIV-1gr infection in a human T cell line

. . . .(CEM-SS)1t3
750mg and saquinavir soft gel capsules (saqumav:g T combiaton S -
SGC) 3 times daily; however, the D30N mutation withgnelfinavir ’
was not detected®! Isolates from 4 patients (3 of Didanosine NRTI et
whom were noncompliant and had increases inLamivudine NRTI ++
viral load) had mutations at codons 48 (G48V) or Stavudine NRTI Ht
90 (L90M) each of which confer low level resis- Zacitabine NRTI ++
tance to saquinavir; however, no isolate had botrf'dof’”‘:j'_”e - EEILNRTI "
G48V and L9OM which, when combined, confer *H™ine ™ #aeane o i
high level & 100-fold) resistance to saquinavir. . - Pl s

In a further clinical study, 3 of 12 patients expe- saquinavir Pl +
rienced loss of efficacy [defined as 2 CoNnsecutivVeNRTI = nucleoside reverse transcriptase inhibitor; Pl = protease
measurable p|asma HIV RNA levels foIIowing inhibitor; + indicates additive effect; ++ indicates synergistic effect;

. L. . — indicates antagonistic effect.
suppression below the limit of detection (LOD;
<500 copies/ml)] after 7, 15 and 17 months of ther-

apy with nelffinavir 750mg 3 times daily combined not provided in this study. Furthermore, poor clin-
with zidovudine and lamivudiné?l Genotypic jcal responses (median increase in HIV RNA con-
analysis revealed mutations in reverse transcripgentration of 0.05 log copies/ml) were obtained
tase [M184V (confers resistance to lamivudine) inyith nelfinavir in 23 patients with extensive treat-
all 3 patients] and protease sequences (D30N in gent histories and low (<100 celi§y CD4+ cell

and L90M in 1 patient) in HIV isolated from all 3 counts who were not responding to, or were intol-
patients. In another genotypic analysis, HIV with grant of, indinavir or ritonavir and had not pre-
the D30N mutation was isolated from 13 of 18 pa-yiously received nelfinavit¥ Poor responses were
tients (72%) in whom nelfinavir-based therapy hada|so seen in a series of patients who were switched
failed (defined as 2 consecutive viral loads >500Qq a second protease inhibitor-containing regimen

copies/ml)2] after failing initial therapy with a nelfinavir-based
_ _ regimenl2®] The viral load continued to increase in
2.2.2 Phenotypic Resistance 4 patients and decreased modestly (mean decrease

The data presented in section 2.2.1 s'uggest thatsa logo copies/ml) in 3 of 4 remaining patients.
a novel genotype alone confers resistance tQence, cross-resistant phenotypes, in which the sus-
nelfinavir and that there is limited cross—reswtanceceptibi”ty of HIV to protease inhibitors is reduced
between nelfinavir and other protease inhibitors;may arise regardless of prior exposure to a partic-
however, the clinical situation is less conclusive.mardrug or the presence of specific key mutations.
Although unique genotypes may be associated with  pre|iminary evidence suggests that combina-
resistance to a given protease inhibitor, significant;q, therapy with saquinavir and ritonavir is effec-

cross-resistance is seen with all currently availablgjye in patients in whom nelfinavir resistance has
drugs in this clas8:2212% For example, of 365 paen detected? 26l

clinical isolates resistant [defined as a >10-fold in-
crease in E€ compared with a control strain
(HIV-1, 4)] to indinavir, ritonavir or saquinavir, 58
to 60% were cross-resistant (>4-fold increase in
ECso) to nelfinavirl23l In the same study, the fre-  The pharmacokinetic properties of orally admin-
quency of cross-resistance to nelfinavir-resistanistered nelfinavir have been studied in healtbly
isolates was 77% for indinavir, 79% for ritonavir unteer87-2% and patients with HIV-infectiol§%-32]
and 64% for saquinavir. Genotypic analyses weré.imited data are also available for childré#.

3. Pharmacokinetic Properties
of Nelfinavir

[ Adis International Limited. All rights reserved. Drugs 1998 Jul; 56 (1)
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In single-dose studies the timey{f to maxi- In mice, nelfinavir concentrations in colon,
mum plasma concentration{&) was 3.4 to 4 hours small intestine, kidney, spleen, liver and lung tissue
after oral nelfinavir 100 to 800migl-30 The area  exceeded those in plasma 4 hours after intravenous
under the plasma concentration-time curve (AUC)administratiorf3® Concentrations in brain were
was 15.32 mg/l h, and a Gax of 3.23 mg/L was <10% of those in plasma; however, in mice with a
observed after a single 750mg dose was taken witgenetic disruption of the gene coding for the P-
food 30! glycoprotein drug transporter, nelfinavir concen-

Absorption of nelfinavir is reduced in the fast- trations in brain increased 36-fold and were 2.6
ing state. For example, AUC values were reducedimes those in the plasma. This finding suggests
27 to 50% compared with the fed state when singldéhat the P-glycoprotein is a substantial barrier to
doses of nelfinavir 400 or 800mg were adminis-CNS penetration by nelfinavi#?! CSF concentra-
tered to 6 fasted volunted?8l tions have not been quantified in humans receiving

Plasma drug concentrations exceeded thgs EC Nelfinavir.
for HIV-1 (0.04 mg/L) for 8 and 24 hours, respec-
tively, after single oral doses of nelfinavir 100 and

800mg taken with fool#?! A steady-state & value Clearance of nelfinavir was greater in children
of >0.6 mg/L was reached after 4 days in healthyadjusted for bodyweight) than in adults. Mean
volunteers receiving 300mg every 8 hodps. AUC and Gyax values in 8 children (aged 2 to 13
At the end of the dose interval, steady-statg C years) after a single 10 mg/kg dose of nelfinavir
was 1 and 0.7 mg/L in 21 patients receiving nel-were 20 to 40% of those in adults after a similar
finavir 750mg 3 times daily or 1250mg twice daily, weight-adjusted dodé®! Children (aged 3 months
respectivelyill the time-averaged concentration to 13 years) require nelfinavir doses (mg/kg) 2 to
over the dosage interval {§g= AUC/tau) was 1.9 3 times higher than adults to achieve similar plasma

3.1 In Children

and 2.1 mg/L. concentrations. Median steady-statg,and Gnin
Nelfinavir is extensively bound (98%) to plasmawere 3.8 and 1.5 mg/L in 19 children (aged 3
proteins(34! months to 13 years) receiving 23 mg/kg 3 times

Nelfinavir is metabolised by at least 4 hepaticdaily; the corresponding median Ag@vas 19
cytochrome P450 isoenzymes (3A4, 2C19, 2c9mg/L - h?3 These values were similar to those
and 2D6), with cytochrome P450 3A4 (CYP3A4) seen in adults receiving a single 750mg dose. Pow-
accounting for about 50% of the tot#ll Nelfin-  der and tablet formulations produced similar
avir has 2 active metabolites: 1 with equivalentPlasma nelfinavir concentrations in children.
anti-HIV-1 activity and the other with 10 to 20% of
the activity of the parent compouf8l The mean
AUC over the 8-hour dose interval (AlCof Like all currently available nonpeptidic prote-
nelfinavir and the most active metabolite were 13.93se inhibitors, nelfinavir is metabolised to the
and 4.8 mg/Ll: h in 10 patients after 28 days of greatest extent by CYP3A4 (see section 3), so the
nelfinavir 750mg 3 times daily. Concentrations of greatest potential for pharmacokinetic drug inter-
nelfinavir and its most active metabolite exceededactions is with other drugs metabolised by this iso-
their respectiven vitro EGso values for HIV-1 by  enzymé37!
more than 10-fold throughout the 8-hour dose in-  Dual protease inhibitor-based regimens are cur-
terval, which suggests that this metabolite contribrently generating great interest (section 4.1.2). Me-
utes substantially to the therapeutic efficacy of thetabolic interactions between agents in this class are

3.2 Drug Interactions

drug. potentially beneficial because they may increase
The mean terminal elimination half-life of nel- plasma drug concentrations, reduce the required
finavir is 3.5 to 5 hour&4 frequency of administration and delay the emer-
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Table Il. Pharmacokinetic drug interactions involving nelfinavir and other drugs

Effect of nelfinavir on
coadministered drug

Effect of coadministered
drug on nelfinavir

Coadministered drug dosage (no. of participants)  Nelfinavir dosage

pharmacokinetics pharmacokinetics

Crnax AUC Crax AUC
In combination with other protease inhibitors
Indinavir 800mg tid md?2[34 750mg sd 131% 183%
Indinavir 800mg sd?34 750mg tid md 0 151%
Ritonavir 500mg bid md?234 750mg sd 144% 1152%
Ritonavir 500mg sd34! 750mg tid md 0 0
Saquinavir SGC 1200mg tid mda34 750mg sd 0 118%
Saquinavir SGC 1200mg sd¥34! 750mg md 1179% 1392%
Saquinavir SGC 1200mg tid md (14°)[38! 750mg sd 117%
Saquinavir SGC 1200mg sd (14)138] 750mg tid md 1403%
Saquinavir HGC 600mg tid md (10°)39 750mg tid md 1680% 1740%
Saquinavir HGC 1000mg bid md (10°)39 1250mg bid md 1890% 11150%
Saquinavir HGC 600mg tid md (6°¢)4%] 750mg tid md 1376% 1395%
In combination with reverse transcriptase inhibitors
Delavirdine 400mg tid md (24%)141:42] 750mg tid md 181% 192% 134% 142%
Didanosine 200mg sd34! 750mg sd 0 0
Efavirenz 600mg od md(7%)13] 750mg tid md 117% 115% 19% 18%
Lamivudine 150mg sd?34 750mg tid md 131% 110%
Nevirapine 200mg bid md (23°)1“4 750mg tid md 0 0
Stavudine 30 or 40mg bid md?234 750mg tid md 0 0
Zidovudine 200mg sd?34 750mg tid md 131% 135%
Lamivudine 150mg + zidovudine 200mg sd?(*4] 750mg tid md 0 0
Stavudine 30 or 40mg + nevirapine 200mg bid md 750mg tid md 0 0 0 0
(129)45]
In combination with drugs used to treat opportunistic infections
Ketoconazole 400mg od md (129)27:34] 500mg tid md 125 135
Rifabutin 300mg od md?(34! 750mg tid md 125% 132% 1146% 1207%
Rifampicin 600mg (12%)28.34] 750mg tid md 176% 182%

a Number and status of participants (i.e. patients or volunteers) was not specified.

b HIV-positive patients.

c All patients were receiving ongoing therapy with zidovudine 250mg plus lamivudine 150mg bid.

d Healthy volunteers.

AUC = area under the plasma concentration-time curve; bid = twice daily; Cmax = maximum plasma concentration; HGC = hard gel capsule;
md = multiple dose; od = once daily; sd = single dose; SGC = soft gel capsule; tid = 3 times daily.

gence of resistandé!! Nelfinavir impairs the receiving nelfinavir 750mg plus indinavir 1000mg

elimination of saquinavir and indinavir but not twice daily were similar to historical control pa-

ritonavir; conversely, the metabolism of nelfin- tients receiving nelfinavir 750mg twice daily

avir is inhibited by ritonavir and to a lesser extentalonel4¢!

by saquinavir (table Il). In contrast to the results Nelfinavir has a lower propensity for drug in-

obtained with single doses of nelfinavir which teractions with currently available RTIs than with
showed a decrease in nelfinavir elintina (table  protease inhibitors (table Il). However, the interac-
1), indinavir did not affect nelfinavir steady-state tion between nelfinavir and delavirdine warrants
concentrations in a multiple dose stlf$yMean further investigation. Substantial reductions in the
steady-state nelfinavir concentrations in patientsAUC (42%), Gax (34%) and Gin (52%) of delavir-
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dine occurred when it was administered with nel- Nelfinavir has been evaluated in combination
finavir to healthy volunteer$142l Whether this  with a number of antiretroviral therapies in HIV-
interaction will result in subtherapeutic plasma positive patient§!831.33.45,46.48-55]n general, pa-
concentrations and will promote resistance totients had not previously received protease inhibi-
delavirdine in HIV-infected patients is unknown; tors[18.33.45.46.49.51-54had plasma HIV RNA levels
however, a higher dose of delavirdine (600mg 310 000 copies/ml (4 lag copies/milj8.3146.48-52,54]
times daily) in combination with nelfinavir is under and had CD4+ cell countsl 00/mf45:46.48.52\yhen
investigatior4247 Nelfinavir also reduces theqg  screened for inclusion. All trials were randomised
and AUC of zidovudine by >30% (table I1); how- but only 2 were double-blin#24° Five trials
ever, intracellular concentrations of zidovudine enrolled only antiretroviral therapy-naive pa-
triphosphate are unaffected by changes of thigients[49.50.52.56,57]
magnitude and dosage adjustments are not recom- Nelfinavir 900 to 3000 mg/day rapidly reduced
mended? plasma HIV RNA levels and increased CD4+ cell
The clearance of nelfinavir is increased whencounts when administered alone to HIV-positive
given it is with rifampicin (rifampin) or rifabutin  patients in short term, nonblind, dose-finding stud-
and decreased when it is given with ketoconazoleies*8-11 However, single agent therapy for HIV is
conversely, nelfinavir produces a substantial re-strongly discouraged, as it produces only short
duction in the clearance of rifabutin such that re-term improvement because of the rapid emergence
duced dosages of rifabutin are recommended witlof drug resistancg:10.62]
this combinatiori34! Nelfinavir also reduces the
Cmaxand AUC of ethinyl estradiol by 28 and 47%. 4.1 Effect on Viral Load
and the AUC of norethindrone by 18%. Hence,
the efficacy of combination oral contraceptives 4.1.1 In Combination with RTIs
may be reduced by nelfinavir. Nelfinavir in combination with nucleoside RTIs
Nelfinavir may alter the metabolism of amiod- (NRTIs) or non-nucleoside RTIs (NNRTIs) rapidly
arone, astemizole, cisapride, ergot derivatives, migand consistently suppressed plasma HIV RNA con-
azolam, quinidine, terfenadine and triazolam (seeentrations for up to 52 weeks in clinical trials (ta-
section 6)34 Furthermore, the clearance of nelfin- ble 1l). Mean (or median) reductions in plasma
avir may be increased by coadministration of carbViraemia ranged from 1.6 to 2.4 lpgopies/ml in

amazepine, phenobarbital or phenytéf. patients receiving nelfinavir-based combinations.
Nelfinavir plus 1 or 2 NRTIs reduced plasma virae-

mia considerably more than 1 or 2 NRTIs without
4. Therapeutic Efficacy a protease inhibitdf8-3% In studies involving pa-
tients not previously treated with antiretroviral
Morbidity and mortality are the primary end- agents, >80% of patients receiving nelfinavir 750mg
points for studies of antiretroviral therapy in HIV- 3 times daily with zidovudine plus lamivudine had
infected persons; however, in therapeutic trials ofundetectable plasma HIV RNA levels afts28
short duration surrogate markers of disease proweeks (LOD <408° or <500 copies/rif). In con-
gression are generally used as indicators of biologtrast, 18% of control patients treated with zidovud-
ical activity. The effect of nelfinavir on surrogate ine plus lamivudine had an undetectable viral
markers of disease progression [plasma HIV RNAload!5!
concentrations (viral load) and CD4+ cell counts] Reducing the frequency of administration of
has been reported mostly in abstracts or poster preelfinavir from 3 times to twice daily does not re-
sentations. The effect of nelfinavir on clinical end-duce its efficacy. Nelfinavir 750mg 3 times daily,
points such as mortality or the incidence of oppor-or 1250mg twice daily, combined with 2 NRTIs
tunistic infections has not been established. produced similar mean reductions in viral load
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Table IlI. Effect of nelfinavir (NFV) combined with reverse transcriptase inhibitors (RTIs) on surrogate markers in persons with HIV infection

Reference Study design Baseline parameters Treatment regimen (mg tid)? Results (mean change from Patients
(duration of ~ (mean) [no. of patients] baseline) below LOD
treatment  plasma CD4+ cell HIV RNA CD4+cell  for HIVRNA
[wk]) HIVRNA  count (logio counts (%)

(log1o (cells/ul) copies/ml) (cells/pl)
copies/ml)
Combined with lamivudine (3TC) bid and zidovudine (ZDV) tid
AVANT] 3500 r, nb (28) 5.0° 279¢ NFV750/3TC/ZDV [41] 11.85% 83d
4.8° 287° 3TC/ZDV [40] 10.98° 184
Hechtetal5  nb (12) 4.9 541° NFV750/3TC/ZDV [10] 100¢
Study 51114963650 ¢ db, pc (52) 4.9 283 NFV500/3TC/ZDV [97] 12.2 (24wk)  1140° 62 (24wk)
11.9 (52wk)  (24wk) 54f (52wk)
11928
(52wk)
NFV750/3TC/ZDV [99] 12.3 (24wk)  1150° 81f (24wk)
12.3 (52wk)  (24wk) 76" (52wk)
1198¢
(52wk)
3TC/ZDV [100] 11.3 (24wk) 1104 (24wk) 87 (24wk)
Combined with 3TC bid and stavudine (d4T) bid
Study 5421319 r, db (32) 5.1 260 NFV750/3TC/d4T [65] 124 1155 =80f
5.0 279 NFV1250"/3TC/d4T [176] 122 1181 =80f
Other combinations
Freimuth et al.*l 1, nb (4) 5.1 354 NFV750/DLV400/ddI/d4T [10]  12.1
NFV750/DLV600/ddI/d4T [10]  11.8
Gathe et al.l888]  r nb (4) >4.2 >200 NFV500,750,1000/d4T [33] 1>2 180t0195  75¢
daT 10.9

Martel et al. 1k nb (8t017) 5.2° 32¢ NFV/NRTIs [10] 11.8° 1149° 204

Mellors et al.58 1, nb (4) 4.8° 2100 NFV750/ACV [12] 12.1f

Pedneault et nb (8) 4.8° 315° NFV750/d4T/dd! [8] 12.1° 1218° 38¢

al.[51.63]j

Sension et nb (24) 4.8 392 NFV1000"/3TC/zDV [22] 122 1152 100

al.[52.68lb NFV1250"/2 NRTIs' 1001

Skowron et nb (9) 45 372 NFV750/d4T/NVP [19] 11.6° 194 84f

al.145.69Im

Study 524133 nb (34) 46 NFV/2NRTIs [18] 55'

Median.

Nelfinavir administered bid.

X T DK Ttho Qo0 oo

Unless otherwise indicated.
Patients were antiretroviral therapy-naive.

LOD <500 copies/ml (Chiron bDNA assay).

Values derived from graphs.

LOD <400 copies/ml (Roche Amplicor® PCR assay).
Adolescents aged >13 years were enrolled in this study.

Combined number of patients in both arms of the trial.
Patients had not previously received protease inhibitors.
Children aged 3 months to 13 years were enrolled in these studies and received NFV 30mg/kd®® or 20 to 30 mg/kg*? tid.
Patients received either 3TC plus ZDV or 3TC plus d4T.

m Patients were NNRTI-naive.

ACV = abacavir given bid; bid = twice daily; db = double-blind; ddI = didanosine given bid; DLV = delavirdine given tid; LOD = limit of detection;
nb = nonblind; NNRTI = non-nucleoside reverse transcriptase inhibitor; NRTI = nucleoside reverse transcriptase inhibitor; NVP = nevirapine
given once daily; pc = placebo controlled; r = randomised; tid = 3 times daily; | indicates decrease; 1 indicates increase; = indicates
approximate; *p <0.001 vs 3TC/ZDV.
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(>2 logip copies/ml) with=80% of patients achiev- nelfinavir 750mg 3 times daily combined with
ing viral loads below the LOD (<400 copies/f&l).  zidovudine plus lamivudine had viral loads below
Less frequent drug administration may enhancdghe LOD (<50 copies/ml) after 6 and 12 months
patient compliance; nevertheless, the long tern{fig. 3).4% When nelfinavir (500 or 750mg 3 times
durability of viral load reductions with twice-daily daily) was added to the control regimen (zidovud-
nelfinavir-based regimens requires confirmationine, lamivudine and placebo) after 6 months, the
before such regimens can be widely recommendediercentage of patients with an undetectable viral
Nelfinavir-based triple therapy provides dura- load (<50 copies/ml) increased from 5 to 23% by
ble reductions in plasma viraemia. The mean rethe end of 12 months. This result suggests that the
duction in plasma HIV RNA levels remained un- addition of a protease inhibitor to pre-existing
changed at 2.3 lag copies/ml between weeks 24 NRTI therapy may be less effective than initiating
and 52 in antiretroviral therapy-naive patients re-triple therapy in antiretroviral therapy-naive pa-
ceiving nelfinavir 750mg 3 times daily with zidov- tients.
udine plus lamivudine, and the viral load was be- Profound suppression of HIV RNA levels was
low the LOD (<400 copies/ml) in >75% of patients correlated with the duration of respoh&é89% of
after 52 week&9 Of 54 patients completing 84 patients (n = 105) who achieved HIV RNA levels

weeks on this regimen in a nonblind extension ofoelow the LOD (<50 copies/ml) during study 511
the Study, >70% continued to have p|asma H|Vhad viral loads below the LOD after 48 weeks of

RNA levels below the LOD?! treatment. In contrast, only 5 of 39 patients (13%)

<50 copies/ml) have shown that nelfinavir 750mgthe ‘conventional’ HIV RNA assay (<400 copies/ml),

3 times daily or 1250mg twice daily combined with but not <50 copies/ml, continued to respond after
2 RTls produces profound and prolonged suppres‘—‘8 weekd!!

sion of viral replication19-49.57.68- 71y hen samples Nelfinavir is effective in paediatric patients aged
from patients in Study 511 were reana|ysed using<_13 yeal’S. 55% Of Children receiVing nelfinaVir 20

an ultrasensitive assay, >60% of patients receiving'?0 30 mg/kg 3 times daily plus NRTIs had a viral
oad below the LOD (<400 copies/ml) after 34

weeks33 Furthermore, 73% of children who had

80 started=1 new NRTI at the time nelfinavir was
5 B 6mo introduced had plasma HIV RNA levels below the
é% 60 [ 12mo LOD.
>0
% E 40 4.1.2 In Combination with Other Protease
2 % Inhibitqrs, With or Wilthout RT.Is . '
£3 20 Combination regimens including 2 protease in-
& hibitors (table 1V) are currently generating much

o interest. Plasma concentrations of protease inhibi-
Control NFV500 NFV750 tors can be increased by exploiting pharmacoki-

Fig. 3. Long term suppression of HIV in patients treated with a netic druQ interactions between agents in this class
nelfinavir-based triple therapy regimen (study 511) 49 Percent- (section 3.2). In several studies, nelfinavir com-
age of antiretroviral therapy-naive patients with plasma HIV bined with saquinavir SGC produced durable re-
RNA levels below the limit of detection (LOD; <50 copies/ml) 6 ductions in viral load. Patients receiving nelfinavir
and 12 months after starting therapy with nelfinavir 500mg ' g

(NFV500; n = 97) or 750mg (NFV750; n = 99) 3 times daily. Al and saquinavir SGC experienced decreases in viral
patients also received zidovudine (ZDV) 200mg 3 times daily load=>1.7 |OgLO copies/ml an&55% of patients had

and lamivudine (3TC) 150mg twice daily. At 6 months all patients
in the control group (ZDV, 3TC plus placebo; n = 101) were undetectable levels of HIV RNA (LOD <400 or
started on NFV500 or NFV750. 500 copies/ml) aftee24 weekd!8551 In 1 study,
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Table IV. Effect of nelfinavir (NFV) combined with other protease inhibitors, with or without reverse transcriptase inhibitors (RTIs), on surrogate
markers in persons with HIV infection

Reference Study Baseline parameters Treatment regimen (mg tid)? Results (mean change Patients
design (mean) [no. of patients] from baseline) below
(duration of  plasma CD4+ cell HIVRNA  CD4+cell LOD for
tfreatment  HIVRNA  count (log1o counts HIV RNA
[wk]) (log1o (cells/ply copies/ml)  (cells/ul) (%)
copies/ml)

Combined with indinavir (IDV) bid

Havlir et al.[#6lP nb (8) >4.5 >100 NFV750/1DV1000 [10] 1156 704

Combined with ritonavir (RTV) bid

Gallant et al53®  nb (16) 4.5¢ 325¢ NFV750%/RTV400 [8] 12,7 1 88f
NFV500°/RTV400 [7] 121 1 71f

Combined with saquinavir (SQV)

SPICEISSP r, nb (24) 4.8 301 NFV750/2NRTlIs [26] 11.8 53
SQV-SGC1200/2NRT!'s [26] 11.7 63f
NFV750/SQV-SGC800/2NRTIs [51] 1.7 86f
NFV750/SQV-SGC800 [54] 11.8 55

Study 534154729 1 nb (16) 4.9 343 NFV1250°/SQV-HGC1000%/d4T/3TC  12.5¢ 1225° 80f
[20"

4.7 312 NFV750/SQV-HGC600/d4T/3TC 12.4¢ 1256° 80f

Study 53818 nb (44) 4.6 327 NFV750/SQV-SGC800 [10] 12.25 1173 90

Combined with amprenavir (APV) tid

Eron et al.’3l r, nb (4) 4.9 NFV750/APV800 [4] 13.2¢

43 APV800 [4] 117K

a Unless otherwise indicated.

b  Patients had not previously received protease inhibitors.

¢ Administered twice daily.

d LOD <500 copies/ml (Chiron bDNA assay).

e Median.

f  LOD <400 copies/ml (Roche Amplicor® PCR assay).

g Only women were enrolled in this study.

h  Combined number of patients in both arms of the trial.

i Patients were encouraged to take concomitant NRTI therapy.

j  Patients received amprenavir alone for 3 weeks followed by the addition of zidovudine 300mg plus lamivudine 150mg bid.

k  LOD <40 copies/ml.

3TC = lamivudine given bid; bid = twice daily; d4T = stavudine given bid; HGC = hard gel capsule; LOD = limit of detection; nb = nonblind;
NRTI = nucleoside reverse transcriptase inhibitor;r = randomised; SGC = soft gel capsule; SQV = saquinavir; tid = 3 times daily; | indicates
decrease; 1 indicates increase.

nelfinavir 1250mg plus saquinavir hard gel cap-to 16 week&70% of patients achieved viral loads
sules (saquinavir HGC) 1000mg both twice daily below the LOD (<408374 or 500 copies/nifil).
and nelfinavir 750mg plus saquinavir HGC 600mg Dual protease inhibitor regimens without RTIs
both 3 times daily provided similar results after 16are capable of producing profound suppression of
weeks in HIV-positive womelt# 72 viral replication, although inclusion of the latter
Studies of nelfinavir combined with ritonavir or appears to optimise results. In the SPICE trial 75%
indinavir (all drugs administered twice daily) with- of patients receiving nelfinavir 750mg plus saquin-
out concomitant NRTIs are also ongoing. After 8avir SGC 800mg 3 times daily and 2 NRTIs had
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Fig. 4. Adverse events in patients receiving nelfinavir-based triple therapy/3* Adverse events reported during the first 24 weeks of a
randomised double-blind study of nelfinavir (NFV) 750mg 3 times daily, zidovudine (ZDV) 200mg 3 times daily and lamivudine (3TC)
150mg twice daily (NFV/ZDV/3TC; n = 100) or placebo, zidovudine and lamivudine (ZDV/3TC; n = 101) in previously untreated
patients with HIV infection.

viral loads below the LOD (<20 copies/ml) after 24 5, Tolerability
weeks5®! In contrast, only 27% of patients receiv-
ing nelfinavir 750mg plus saquinavir 800mg 3
times daily without NRTIs had similar results after

24_V\_/eek§.551_5im.ilarly, 8 of 21 p_atie_:nts _(38%) re- deed, diarrhoea was reported by up to 32% of pa-
ce_lvmg _nelflnavw 750mg and indinavir 1000mg tients receiving nelfinavir 750mg 3 times daily in
twice daily had undetectable HIV RNAlevels (LOD ¢ompination with 1 or 2 NRTIE4 Nausea and flat-
<20 copies/ml) after 48 week$! Finally, 2 of 15 jjence (in <10% of patients) have also been asso-
patients (13%) had undetectable HIV RNA levelsciated with nelfinavir-based regimens (fig. 4).
(LOD <20 copies/ml) after 12 weeks of combined  Diarrhoea was also the most frequent adverse
twice-daily nelfinavir 500 or 750mg and ritonavir event (16%) reported by 1 532 HIV-infected adults
400mg!53! receiving nelfinavir through an expanded access
Three of 4 HIV-positive women with detectable programme in the US, who were unable to take
levels of HIV RNA £400 copies/ml) in cervical indinavir, ritonavir or saquinavir because of con-
lavage fluid before treatment with nelfinavir 1250mg, traindications, therapeutic failure or toxicity! in
saquinavir HGC 1000mg plus 2 RTIs twice daily addition, rash, nausea, headache or asthenia were

had undetectable levels after 3 moritik. reported inc5% of patients in this series. Approx-
imately 5% of patients enrolled in the programme

discontinued nelfinavir because of adverse events.
The tolerability profile of nelfinavir in children

. L ) appears to be qualitatively similar to that in adults.

Nelfinavir in combination with 2 RTIs produced Mild transient diarrhoea was reported in 22% of

mean (or median) increases in CD4+ cell counts,ediatric patients in one serféd.One patient

of 80 to 218 cellgll in patients after 4 to 52 (1.796) withdrew from the study because of diar-

weeksl31.48,49,51,63,66-65D 3| protease inhibitor re- rhoea.

gimens that include nelfinavir have produced sim-  Diarrhoea is generally of mild to moderate se-

ilar increases in CD4+ cell counts (85to 173 gé)ls/ verity and can often be controlled with antidiar-

after 4 to 44 weeki§6.53.63.75] rhoeal agents. Loperamide and psyllium husk have

Diarrhoea has been the most frequently reported
adverse event associated with nelfinavir-based
combination regimens in clinical trials (fig. 4). In-

4.2 Effect on CD4+ Cell Counts
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been moderately effective in managing diarrhoeaoring of such patients receiving nelfinavir is war-
associated with nelfinavif’.78] Furthermore, a ranted(3

pancrelipase preparation (Ultr&seIT20) was ef-

fective, when given with meals and snacks, in con- 6. Dosage and Administration

trolling diarrhoea in 24 of 26 patients who did not  \afinavir should be used in combination with

respond to Iopergmldé?] o _ other antiretroviral agents in patients with HIV in-
Hyperglycaemia, hyperlipidaemia and abnor-¢ection. For optimal absorption, nelfinavir should
mal fat distribution (e.g. c_erwcal fat pads or ‘_buf— be taken with food. In patients aged >13 years the
falo hump’) have been infrequently associatedrecommended oral dosage is 750mg 3 times @ily.
with all currently available nonpeptidic protease chiidren aged 2 to 13 years should receive oral
inhibitors including nelfinavif?.79-87] Whe_ther 1 nelfinavir 20 to 30 mg/kg (not to exceed 750mg) 3
agent haS an adval’ltage over another N these rﬁmes da”y In neonates a dosage Of 10 mg/kg 3
gards and whether patients becoming hyperglytimes daily is under investigatidt?!
caemic on 1 agent will become hyperglycaemic on  Nelfinavir powder contains 11.2mg of phenyl-
all agents in this class are unknown. However, S€alanine per gram and hence should be used with
rum glucose levels normalised in 5 of 8 patientscaution in patients with phenylketonuria.
who had become hyperglycaemic (random blood Nelfinavir administration has not been associ-
glucose >10 mmol/L) on indinavir, after switching ated with fetal abnormalities in anim&$. How-
to nelfinavirl8e] ever, there are no data available on human use dur-
No abnormalities in hypothalamo-pituitary- ing pregnancy. Nelfinavir is included in pregnancy
adrenal axis function have been identified (e.g.category B in the US4
24-hour urinary cortisol excretion; response to dexa- Coadministration of nelfinavir and astemizole,
methasone suppression testing) in patients recei\amiodarone, cisapride, ergot derivatives, midaz-
ing protease inhibitors, which suggests that aolam, quinidine, rifampicin, terfenadine or triaz-
mechanism other than hypercortisolaemia is reolam is contraindicated because of the potential for
sponsible for these findind®:84861The authors of ~drug interactions (section 3.2) resulting in clini-
one case report speculate that a common mechaally significant adverse everigdl
nism — inhibition of proteases responsible for pro- The pharmacokinetics of nelfinavir have not
cessing human proinsulin — may underlie proteas#een studied in patients with severe renal or he-
inhibitor-induced hyperglycaemi#&! Inhibition  patic dysfunction. It is recommended that the drug
of low density lipoprotein receptor-like protein (a be used with caution in those with hepatic dysfunc-
hepatic scavenger of plasma lipids that bears a 7034n but dosage reductions are not warranted in pa-
Sequence h0m0|ogy with the Cata'ytic site Of H|Vt|ents W|th renal impairment, Since |ESS than 2% Of
protease) by protease inhibitors has also been sug-dose is excreted in urine.
gested to be the common mechanism underlying The viralload, CD4+ cell count and plasma glu-
this phenomenol§! cose levels should be monitored at regular intervals
Abnormal liver function test results have beenin all patients receiving nelfinavir-based regimens.
documented in a small number of patiert3%)
receiving nelfinavir-based combination regiméfis.
Acute hepatitis/cholangitis which recurred with
rechallenge was documented in 1 patient receiving Intensive antiretroviral therapy with protease
nelfinavir plus saquinavir in a clinical stud! inhibitor-based regimens slows the progression of
Haemarthrosis and skin haematomas have beddlV disease and reduces morbidity and mortality
reported in patients with haemophilia type A and Bin persons with HIV infectioff.89.90 Profound
receiving protease inhibitors; therefore, closmim  suppression of HIV replication, as evidenced by

7. Place of Nelfinavir in the
Management of HIV Infection
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plasma viral load assays, is crucial to achieving2 NRTIs is widely considered to be the current
control of HIV disease. standard of antiretroviral cafg!

Plasma viral load assays provide insightinto the Protease inhibitor-based therapies reduce mor-
dynamics of HIV infection that aid in the design of bidity and mortality in patients with advanced HIV
rational therapeutic regimens. It is clear that pri-infection. Mortality and the incidence of serious
mary infection is not followed by a period of viral opportunistic infections declined by 75 and 73%,
guiescence. Rather, primary infection results inrespectively, in a cohort of 1255 US patients with
prodigious HIV replicatiort®1.921 At steady state advanced HIV disease (CD4+ cell count <10p/
the average life-span of an infected T lymphocytewho received antiretroviral therapy between 1994
is 2.2 days, and 10 billion virions are producedand 19974 The decrease in morbidity and mortal-
each day??l Furthermore, HIV replication occurs ity was directly proportional to the intensity of anti-
with low fidelity and has the potential to give rise retroviral therapy, with patients receiving protease
to multiple mutations at each locus da#%?! Se-  inhibitor-based regimens faring best. Furthermore,
lection pressure in the form of drug therapy leadscombination antiretroviral therapy that included
to the rapid development of drug-resistant mutantsprotease inhibitors significantly increased survival
Monotherapy may appear to be effective initially in a cohort of patients with severe immunodefi-
but does not produce a durable effect in this milieuciency (mean CD4+ cell count <]#) and cyto-

As the result of these insights, combination anti-megalovirus retinitisd!
retroviral therapy is now mandated by various When to initiate therapy for HIV infection, what
treatment guidelinel§:11l constitutes failure and when to switch therapy are

The goal of therapy for HIV infection is the pre- contentious issues; the viral load, CD4+ cell count
vention of disease progression and opportunisti@nd clinical symptoms must be considered. The
infections and the prolongation of life. At present, available guidelines recommend treating all symp-
the most likely way to achieve these goals is bytomatic adult and paediatric patients; however,
reducing the viral load to the greatest extent possithere is no common threshold for treatment initia-
ble for as long as possidf8! The duration of viral  tion in asymptomatic patieni&2 US and Cana-
suppression below the LOD has been shown to bdian guidelines recommend therapy for all asymp-
directly proportional to the nadir in plasma HIV tomatic adults with a viral load of 5000 to 10 000
RNA concentratio®3! Furthermore, profound and copies/ml or CD4+ cell counts below a prescribed
prolonged suppression of viral replication may pre-threshold (300 cellgd in Canada; 500 cellgl
vent the emergence of resistant viral str&ifis. in the US)®:10] |n contrast, the British guidelines

Protease inhibitor-dual NRTI combinations recommend treating adults with viral loads below
(‘triple therapy’) provide marked reductions in 10 000 copies/ml only if the CD4+ cell count is
plasma HIV RNA concentrations that exceed thosdalling.[*2! In spite of these empiric recommenda-
seen in patients receiving dual NRTI therapy. Thetions, the guidelines acknowledge that there are no
efficacy of triple therapy is reflected in currently data that preclude initiating treatment at any stage
available guidelines for the treatment of HIV-infectedof HIV infection and allow that combination ther-
persons. Triple therapy with a protease inhibitorapy should be offered to all informed and moti-
and 2 NRTIs is recommended by US and Canadiamated patients who are likely to be compliant with
authorities as initial therapy for HIV-infected a complex regimen.
adult$®1% and by US authorities for HIV-infected =~ Combination antiretroviral therapy is recom-
childrenl!2 The British HIV association guidelines mended by US authorities for all infants <12
(currently under revision) also acknowledge thatmonths of agé'?! In theory, early aggressive anti-
combination therapy with a protease inhibitor andretroviral therapy in neonates and infants may pre-
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serve immune function and prevent viral dissemi- Diarrhoea has been the most frequently reported
nation[2] adverse event with nelfinavir. It is generally of
Patients should be monitored for intolerance,mild or moderate severity, is not associated with
noncompliance and therapeutic efficacy after initi-weight loss and may be controlled with over-the-
ating treatment. The viral load should be measuredounter antidiarrhoeal agen%:28] Although clin-
4 to 8 weeks after initiating or changing therapyical experience is limited, in comparison with other
and, thereafter, every 3 to 4 months in conjunctiorprotease inhibitors nelfinavir has not been associ-
with CD4+ cell count$?] A 1 logy, decrease in ated with nephrolithiasis, as has indinavir, or
plasma HIV RNA concentration within 8 weeks of elevations in hepatic enzymes, circumoral paraes-
initiating therapy is indicative of success, althoughthesia and altered taste sensation, as has riton-
maximum reductions may take up to 24 wd&kd.  avirl96.98Furthermore, ritonavir is associated with
Therapeutic failure is evidenced by rising plasmaa broader spectrum of clinically significant drug
HIV RNA levels, falling CD4+ cell counts and/or interactions than are the other available protease
clinical disease progressid®:12l Switching ther-  inhibitors[96.97]
apy may be considered when plasma HIV RNA Hyperglycaemia, hyperlipidaemia and abnor-
levels rise and is strongly recommended should thenal fat distribution are adverse events common to
viral load reach 5000 to 10 000 copies/fI The  all protease inhibitor&:81] Although hyperglycae-
addition of a single drug to a failing regimen is dis-mia may be severe, it may be controlled by insulin
couraged, as this amounts to little more than seer oral hypoglycaemic agents. Blood glucose lev-
guential monotherapy with the attendant risks ofels should be routinely monitored in all patients
rapidly acquired drug resistance. Hence, at least Beceiving protease inhibitors and patients should
new drugs should be used to replace a failing regbe educated as to the signs and symptoms of hyper-
imen. glycaemia. Although the long term sequelae of pro-
Resistance and cross-resistance are crucial igease inhibitor-induced hyperglycaemia are un-
sues in the selection of antiretroviral regimens bottknown, it seems logical that they are preferable to
initially and in response to treatment faili¥g.  the sequelae of suboptimal control of HIV replica-
Indeed, resistance to all currently available anti-tion. Hence, control of blood sugar with, for exam-
retroviral drugs has been obsef¥8ldas has cross- ple, insulin administration is preferred to discon-
resistance between all currently available proteasénuation of the protease inhibitor.
inhibitors1221-231Cross-resistant phenotypes can  All available protease inhibitors must be taken
emerge in the absence of these key mutations and multiple daily doses. Ritonavir is administered
without prior exposure to a given drug. In the eventtwice daily, but because it induces its own metabo-
that drug resistance does arise, there are data tsm a dose escalation schedule is recommended
suggest that patients with less extensive antito maintain plasma levels and minimise the fre-
retroviral treatment histories and those with lowerquency of adverse everits Absorption of nelfin-
viral loads fare better when switched to a new regavir, saquinavir and ritonavir increases when they
imen!29 Hence, salvage therapy should be insti-are taken with food. In contrast, food decreases
tuted in a timely manner. absorption of indinavir; hence, it must be taken in
Although available guidelines acknowledge thethe fasting state. Furthermore, to minimise the in-
important role of protease inhibitors in therapy, cidence of nephrolithiasis with indinavir, increased
they do not recommend specific agents. In the abfluid intake is required. Administration of nelfin-
sence of specific recommendations, the selectiomvir twice daily in combination with RTIs or other
of a particular agent should be guided by tolerabilprotease inhibitors appears to be as effective as 3
ity, the propensity for clinically relevant drug in- times daily administration and may enhance com-
teractions and convenience of administration.  pliance.

[ Adis International Limited. All rights reserved. Drugs 1998 Jul; 56 (1)
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In conclusion, nelfinavir, when used in combi- 14

nation with RTIs and/or other protease inhibitors,

effectively reduces the viral load below the LOD 15.

in adults and children with HIV infection. The drug
lacks some of the rare adverse events associategs
with indinavir and ritonavif! and appears to be
effective when administered twice daily with RTls

and other protease inhibitors. These qualities makei7.

nelfinavir an effective component both in regimens
used for initial therapy in antiretroviral therapy-na-
ive patients and also in regimens for patients un—
able to tolerate other protease inhibitors.

References
1. Molla A, Japour A. HIV protease inhibitors. Curr Opin Infect
Dis 1997 Dec; 10: 491-5
2. Flexner C. HIV-Protease Inhibitors. N Engl J Med 1998; 338:
1281-92
3. Barry M, Gibbons S, Back D, et al. Protease inhibitors in pa-
tients with HIV disease: clinically important pharmacokinetic
considerations. Clin Pharmacokinet 1997 Mar; 32: 194-209
4. Palella Jr FJ, Delaney KM, Moorman AC, et al. Declining mor-
bidity and mortality among patients with advanced human
immunodeficiency virus infection. N Engl J Med 1998 Mar
26; 338 (13): 853-60
5. Walsh JC, Jones CD, Barnes EA, et al. Increasing survival in
AIDS patients with cytomegalovirus retinitis treated with 22
combination antiretroviral therapy including HIV protease in-
hibitors. AIDS 1998; 12: 613-8
6. Perry CM, Benfield P, Breckenridge A, et al. Nelfinavir. Drugs
1997; 54 (1): 81-8
7. Patick AK, Mo H, Markowitz M, et al. Antiviral and resistance
studies of AG1343, an orally bioavailable inhibitor of human
immunodeficiency virus protease. Antimicrob Agents Chem-
other 1996 Feb; 40: 292-7
8. Kaldor SW, Kalish VJ, Davies Il JF, et al. Viracept (nelfinavir
mesylate, AG1343): a potent, orally bioavailable inhibitor of
HIV-1 protease. J Med Chem 1997 Nov 21; 40: 3979-85
9. Rachlis AR, Zarowny DP, Canadian HIV Trials Network Anti-
retroviral Working Group. Guidelines for antiretroviral ther-
apy for HIV infection. Can Med Assoc J 1998 Feb; 158 (4):
496-505
Carpenter CCJ, Fischl MA, Hammer SM, et al. Antiretroviral
therapy for HIV infection in 1997: updated recommendations
of the International AIDS Society - USA Panel. JAMA 1997
Jun 25; 277: 1962-9
Gazzard BG, Moyle GJ, Weber J, et al. British HIV Association
guidelines for antiretroviral treatment of HIV seropositive in-
dividuals. Lancet 1997 Apr 12; 349: 1086-92
Centers for Disease Control and Prevention. Guidelines for the
use of antiretroviral agents in pediatric HIV infection.
MMWR 1998; 47 (No. RR-4): 1-45
Patick AK, Boritzki TJ, Bloom LA. Activities of the human
immunodeficiency virus type 1 (HIV-1) protease inhibitor
nelfinavir mesylate in combination with reverse transcriptase
and protease inhibitors against acute HIV-1 infection in vitro.
Antimicrob Agents Chemother 1997 Oct; 41: 2159-64

20

23.

10.

11.

12.

13.

[ Adis International Limited. All rights reserved.

19.

21.

24,

25.

26.

27.

28.

Mulato AS, Cherrington JM. Anti-HIV activity of adefovir
(PMEA) and PMPA in combination with antiretroviral com-
pounds: in vitro analyses. Antiviral Res 1997 Nov; 36: 91-7

Roberts NA, Craig JC, Sheldon J. Resistance and cross-resis-
tance with saquinavir and other HIV protease inhibitors: the-
ory and practice. AIDS 1998; 12: 453-60

. Patick AK, Duran M, Cao Y, et al. HIV-1 variants isolated from

patients treated with the protease inhibitor, nelfinavir are not
cross-resistant to other protease inhibitors [abstract]. AIDS
1996 Nov; 10 Suppl. 2: S18

Maschera B, Darby G, Palu G, et al. Human immunodeficiency
virus - mutations in the viral protease that confer resistance to
saquinavir increase the dissociation rate constant of the pro-
tease-saquinavir complex. J Biol Chem 1996 Dec 27; 271:
33231-5

8. Kravcik S, Farnsworth A, Patick A, et al. Long term follow-up

of combination protease inhibitor therapy with nelfinavir and
saquinavir (soft gel) in HIV infection [poster]. 5th Conference
on Retroviruses and Opportunistic Infections Chicago 1998
1-5 Feb: 394c

Markowitz M, Cao Y, Hurley A, et al. Virologic and immuno-
logic response to triple therapy with nelfinavir in combination
with AZT/3TC in 12 antiretroviral naive HIV-infected sub-
jects at 20 months [poster]. 5th Conference on Retroviruses
and Opportunistic Infections Chicago 1998 1-5 Feb:371

. Tebas P, Kane E, Klebert M, et al. Virologic responses to a

ritonavir/saquinavir containing regimen in patients who have
previously failed nelfinavir [poster]. 5th Conference on
Retroviruses and Opportunistic Infections Chicago 1998 1-5
Feb

Moyle G. The role of combinations of HIV protease inhibitors
in the management of persons with HIV infection. Expert
Opin Invest Drug 1998; 7 (3): 413-26

. Birch C. On the issue of cross-resistance between protease in-

hibitors. AIDS 1998; 12: 680-1

Hertogs K, Mellors JW, Schel P, et al. Patterns of cross-resis-
tance among protease inhibitors in 483 clinical HIV-1 isolates
[abstract no. 395]. 5th Conference on Retroviruses and Op-
portunistic Infections Chicago 1998

Ballard C, Toerner JG, Colwell B, et al. Early CD4, viral load,
and quality of life response to salvage treatment with
nelfinavir: the UCSD Owen Clinic nelfinavir expanded ac-
cess experience [abstract no 1-192]. Abstracts of the 37th
Interscience Conference on Antimicrobial Agents and Che-
motherapy, Toronto 1997 Sep 28-Oct 1

Sampson MS, Barr MR, Torres RA, et al. Viral load changes in
nelfinavir treated patients switched to a second protease in-
hibitor after loss of viral suppression [abstract]. 37th Intersci-
ence Conference on Antimicrobial Agents and Chemotherapy
Addendum 1997 Sep 28: 9

Gallant JE, Hall C, Barnett S, et al. Ritonavir/saquinavir
(RTV/SQV) as salvage therapy after failure of initial protease
inhibitor (PI) regimen [abstract no. 427]. 5th Conference on
Retroviruses and Opportunistic Infections Chicago 1998 1-5
Feb

Kerr BM, Yuen GJ, Sandoval T, et al. The pharmacokinetics
(PK) of nelfinavir administered alone and with ketoconazole
(K) in healthy volunteers [abstract]. 98th American Society
for Clinical Pharmacology and Therapeutics 1997 Mar 5: 147

Yuen GJ, Anderson R, Sandoval T, et al. The pharmacokinetics
(PK) of nelfinavir (N) administered alone and with rifampin
(RIF) in healthy volunteers [abstract]. 98th Annual Meeting
of the American Society for Clinical Pharmacology and Ther-
apeutics, San Diego, USA, 1997 Mar 5: 147

Drugs 1998 Jul; 56 (1)



Nelfinavir in HIV Infection

165

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Quart BD, Chapman SK, Peterkin J, et al. Phase | safety, toler44.
ance, pharmacokinetics and food effect studies of AG1343 - 45.

a novel HIV protease inhibitor [abstract]. 2nd National Con-
ference on Human Retroviruses and Related Infections 1995
Jan 29: 167

Pedneault L, Elion R, Adler M, et al. A pilot study of safety and

antiviral activity of the combination of stavudine, didanosine 46,

and nelfinavir in HIV-infected subjects [abstract]. AIDS 1996
Nov; 10 Suppl. 2: 17

Petersen A, Johnson M, Clendenninn N, et al. Nelfinavir Study
542: Comparison of BID and TID dosing of Nelfinavir (NFV)
in combination with stavudine (d4T) and lamivudine (3TC):
an interim look [poster]. 5th Conference on Retroviruses and
Opportunistic Infections Chicago 1998 Feb 1-5

Zhang K, Wu E, Patick A, et al. Plasma metabolites of
nelfinavir, a potent HIV protease inhibitor, in HIV positive
patients: quantitation by LC-MS/MS and antiviral activities
[abstract]. 6th ISSX Meeting, Gottenburg, Sweden, 1997 Jun 4g
30: 128

Krogstad P, Wiznia A, Luzuriaga K, et al. Evidence of potent
antiviral activity in a phase /Il study of nelfinavir mesylate
(Viracept) in HIV infected children [poster]. 5th Conference
on Retroviruses and Opportunistic Infections Chicago 1998 49
1-5 Feb: 270

Agouron Pharmaceuticals Inc. La Jolla USA. Viracept prescrib-
ing information. 1998

Kim RB, Fromm MF, Wandel C, et al. The drug transporter
P-glycoprotein limits oral absorption and brain entry of HIV-
1 protease inhibitors. J Clin Invest 1988 Jan 15; 101: 289-94

Krogstad P, Kerr B, Anderson R, et al. Phase | study of the
HIV-protease inhibitor nelfinavir mesylate (NFV) in HIV+
children [abstract]. 4th Conference on Retroviruses and Op-
portunistic Infections. 1997 Jan 22-26; Washington, DC

Wu EY, Sandoval TM, Lee CA, et &h.vitro metabolism stud-
ies with the HIV-1 protease inhibitor, Viracept (AG1343) [ab-
stract]. 7th ISSX Meeting, San Diego, California 1996 Oct
20; 10: 326

Kravcik S, Sahai J, Kerr B, et al. Nelfinavir mesylate (NFV)
increases saquinavir-soft gel capsule (SQV-SGC) exposure in
HIV+ patients [abstract]. Fourth Conference on Retroviruses
and Opportunistic Infections Washington, DC 1997 Jan: 389

Gallicano K, Sahai J, Kravcik S, et al. Nelfinavir (NFV) in-
creases plasma exposure of saquinavir in hard gel capsule
(SQV-HGC) in HIV+ patients [poster]. 5th Conference on

Retroviruses and Opportunistic Infections Chicago 1998 Feb 53.

1-5

Merry C, Barry MG, Mulcahy F, et al. Saquinavir pharmacoki-
netics alone and in combination with nelfinavir in HIV-in-
fected patients. AIDS 1997 Dec; 11: 117-20

Cox SR, Schneck DW, Herman BD, et al. Delavirdine (DLV)
and nelfinavir (NFV): a pharmacokinetic (PK) drug-drug in-

teraction study in healthy adult volunteers [abstract]. 5th Con- 95

ference on Retroviruses and Opportunistic Infections
Chicago 1998 1-5 Feb: 345

National AIDS Treatment Advocacy Project. NATAP reports,
January 1998, volume 1, number 3-4 [on line] [Accessed

1998, May 27, pages 15-16]. National AIDS Treatment 56.

Advocacy Project; 1998, May 5. Available from: URL:
http://www.natap.org/reports/report3.html
Fiske WD, Benedek IH, White SJ, et al. Pharmacokinetic inter-

action between efavirenz (EFV) and nelfinavir mesylate 57.

(NFV) in healthy volunteers [poster]. 5th Conference on
Retroviruses and Opportunistic Infections Chicago 1998 1-5
Feb: 349

[ Adis International Limited. All rights reserved.

47,

51.

52.

Data on file. Agouron Pharmaceuticals, Inc. La Jolla Ca. USA

Skowron G, Leoung G, Dusek A, et al. Stavudine (d4T),
nelfinavir (NFV) and nevirapine (NVP): preliminary safety,
activity and pharmacokinetic (PK) interactions [poster]. 5th
Conference on Retroviruses and Opportunistic Infections
Chicago 1998 1-5 Feb: 350

Havlir DV, Riddler S, Squires K, et al. Co-administration of
indinavir (IDV) and nelfinavir (NFV) in a twice daily regi-
men: preliminary safety, pharmacokinetic and anti-viral ac-
tivity results [poster]. 5th Conference on Retroviruses and
Opportunistic Infections Chicago 1998 1-5 Feb

Freimuth W, Peaks S, Slater L, et al. An open-label randomized
study of Rescriptor (delavirdine mesylate, DLV), plus
nelfinavir (NFV), didanosine (ddl), and stavudine (D4T) in
quadruple treatment regimens in HIV-1 infected individuals
[abstract]. Can J Infect Dis 1998 March/April; 9 Suppl. A:
64A

. Gathe JJ, Burkhardt B, Hawley P, et al. A randomized phase Il

study of Viracept, a novel HIV protease inhibitor, used in
combination with stavudine (D4T) vs. stavudine (D4T) alone
[abstract]. 11th International Conference on AIDS 1996 Jul
7;1.25

. Clendeninn N, Quart B, Anderson R, et al. Analysis of long-

term virologic data from the Viracept (nelfinavir, NFV) 511
protocol using 3 HIV-RNA assays [poster]. 5th Conference
on Retroviruses and Opportunistic Infections Chicago 1998
1-5 Feb: 372

50. Clumeck N, AVANTI 3 Study Group. A randomised double

blind comparative trial to evaluate the efficacy, safety and
tolerance of AZT/3TC vs AZT/3TCInelfinavir in anti-retro-
viral naive patients [abstract]. 5th Conference on Retroviruses
and Opportunistic Infections Chicago 1998 1-5 Feb: 8

Pedneault L, Elion R, Adler M, et al. Stavudine (d4T), didanos-
ine (ddl), and nelfinavir combination therapy in HIV-infected
subjects: antiviral effect and safety in an ongoing pilot study.
4th International Conference on Retroviruses and Opportu-
nistic Infections. 1997 Jan 22-26; Washington, DC

Sension M, Elion R, Farthing C, et al. Open label pilot studies
to assess the safety and efficacy of bid dosing regimens of
Viracept (nelfinavir mesylate) combined with NRTI's in HIV-
infected treatment-naive patients [poster]. 5th Conference on
Retroviruses and Opportunistic Infections Chicago 1998 1-5
Feb: 387a

Gallant J et al. Phase Il study of ritonavir-nelfinavir combina-
tion therapy: an update [abstract]. 12th World AIDS Confer-
ence, Geneva Jun 28-Jul 3, 1998

54. Farnsworth A et al. Women first: a study of the effects of treat-

ment in women+HIV-infected with combination melfinavir,
saquinavir, stavudine, and lamivudine [abstract]. 12th World
AIDS Conference, Geneva June 28-Jul 3, 1998

Opravil M, The Spice Study Team. Study of protease inhibitor
combination in Europe (SPICE); saquinavir soft gelatin cap-
sule (SQV-SGC) and nelfinavir in HIV infected individuals
[abstract no. 394b]. 5th Conference on Retroviruses and Op-
portunistic Infections Chicago 1998

Mellors J, Lederman M, Haas D, et al. Antiretroviral effects of
therapy combining abacavir (1592) with HIV protease inhib-
itors (PIs) [abstract no. 4]. 5th Conference on Retroviruses
and Opportunistic Infections Chicago 1998

Hecht FM, Smith D, Cooper D, et al. Treatment of primary HIV
infection with nelfinavir, zidovudine, and lamivudine [ab-
stract]. 12th World AIDS Conference, Geneva Jun 28-Jul 3,
1998

Drugs 1998 Jul; 56 (1)



166

Jarvis & Faulds

58

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

. Conant M, Markowitz M, Hurley A, et al. A randomized phase

Il dose range-finding study of the HIV protease inhibitor

Viracept as monotherapy in HIV positive patients [abstract]. 75.

11th International Conference on AIDS 1996 Jul 7; 1: 286-7
Moyle G, Youle M, Chapman S, et al. Aphase Il dose escalation
study of the agouron protease inhibitor AG 1343 [abstract].

35th Interscience Conference on Antimicrobial Agents and 7g.

Chemotherapy 1995 Sep 17 Program Addendum: 8

Markowitz M, Conant M, Hurley A, et al. Phase I/Il dose range-
finding study of the HIV protease inhibitor AG1343 [ab-
stract]. 35th Interscience Conference on Antimicrobial Agents 4
and Chemotherapy 1995 Sep 17 Program Addendum: 8

Youle M, Moyle G, Chapman S, et al. Phase I/ll study of
AG1343, a novel HIV protease inhibitor [abstract]. Can J In-
fect Dis 1995 Jul; 6 Suppl. C: 369C

Moyle G, Gazzard B. Current knowledge and future prospects
for the use of HIV protease inhibitors. Drugs 1996 May; 51:
701-12

Moyle GJ, Gazzard BG, Cooper DA. Antiretroviral therapy for
HIV infection: a knowledge-based approach to drug selection
and use. Drugs 1998 Mar; 55: 383-404

Saag M, Knowles M, Chang Y, et al. Durable effect of
VIRACEPT (nelfinavir mesylate) in triple combination ther-

apy [abstract]. 37th Interscience Conference on Antimicrobial 81

Agents and Chemotherapy 1997 Sep 28: 261-2

Saag M, Gersten M, Chang Y, et al. Long term virological and 82.

immunological effect of the HIV protease inhibitor,
VIRACEPT (Rm) (nelfinavir mesylate) in combination with
zidovudine and lamivudine [abstract]. Clin Infect Dis 1997
Aug; 25: 396

Peterkin J, Chapman S, Conant M, et al. Randomized phase I
studies of VIRACEPT (Rm), an HIV protease inhibitor, given
as monotherapy and in combination with stavudine (d4T) [ab-
stract]. Antiviral Res 1996 Apr; 30: 19

Martel L, Valentine M, Ferguson L, et al. Virologic and CD4
response to treatment with nelfinavir in therapy experienced
but protease inhibitor naive HIV-infected children [abstract

no. 233]. 5th Conference on Retroviruses and Opportunistic g5,

Infections Chicago 1998

Sension M, et al. Safety and efficacy of BID dosing of Viracept
(nelfinavir mesylate) with 2 NRTI's [abstract]. 12th World
AIDS Conference, Geneva 1998 Jun 28-Jul 3

Skowron G et al. Stavudine (d4T), nelfinavir (NFV) and gg.

nevirapine (NVP): suppression of HIV-1 RNA to fewer than
50 copies/ml during 5 months of therapy [abstract]. 12th
World AIDS Conference, Geneva 1998 Jun 28-Jul 3

Perelson AS, Essunger P, Cao Y, et al. Decay characteristics 0237
HIV-1-infected compartments during combination therapy.
Nature 1997 May 8; 387: 188-91

Yu G. Viral load levels during treatment with Viracept combi-
nation treatment as predictor of response and guidance for
treatmennt choice strategy [abstract]. 12th World AIDS Con-
ference, Geneva Jun 28-Jul 3, 1998

Zorilla C, Clark R, Currier J, et al. Women first: a study in HIV
positive women of quadruple therapy: nelfinavir (NFV),

saquinavir (SQV), stavudine (d4T) and lamivudine (3TC) 89.

[poster]. 5th Conference on Retroviruses and Opportunistic
Infections; Chicago 1998 1-5 Feb
Eron J, Haubrich R, Richman D, et al. Preliminary assessment

of 141W94 in combination with other protease inhibitors [ab- 90.

stract no. 6]. 5th Conference on Retroviruses and Opportunis-
tic Infections Chicago 1998

Gallant JE, Heath-Chiozzi M, Raines C, et al. Safety and effi-
cacy of nelfinavir-ritonavir combination therapy [poster]. 5th

[ Adis International Limited. All rights reserved.

78.

79.

80.

83.

84.

88.

Conference on Retroviruses and Opportunistic Infections
Chicago 1998 1-5 Feb: 394a

Kravcik S, Seguin I, Sahai J, et al. Long term follow-up of a
cohort of HIV infected persons treated with nelfinavir and
saquinavir SGC in combination [abstract]. Can J Infect Dis
1997 Mar-Apr; 8 Suppl. A: 45A

Becker MI, Wilson D, Yuen N, et al. An expanded access pro-
gram with VIRACEPT (nelfinavir mesylate) [abstract]. 37th
Interscience Conference on Antimicrobial Agents and Che-
motherapy 1997 Sep 28: 262

. Razecca K, et al. The treatment (TX) of nelfinavir (NFV) in-

duced diarrhea (NFVID) [abstract]. 12th World AIDS Confer-
ence, Geneva Jun 28-Jul 3, 1998

Hawkins et al. Nelfinavir-associated diarrhea is manageable
with nonprescription medications [abstract]. 12th World
AIDS Conference, Geneva Jun 28-Jul 3, 1998

Visnegarwala F, Krause KL, Musher DM. Severe diabetes as-
sociated with protease inhibitor therapy [letter]. Ann Intern
Med 1997 Nov 15; 127: 947

Dong BJ, Gruta C, Legg J, et al. Diabetes and use of protease
inhibitors [abstract no 416]. 5th Conference on Retroviruses
and Opportunistic Infections Chicago 1998 Feb 1-5

Protease inhibitor class labeling warning for diabetes, hypergly-
cemia [abstract]. FDC Pink 1997 Jun 16; 59: 5-6

Roth VR, Angel JB, Kravcik S. Development of a cervical fat
pad following treatment with HIV-1 protease inhibitors [ab-
stract no. 411]. Program and Abstracts 5th Conference on
Retroviruses and Opportunistic Infections, Chicago 1998: 156

Mann M, Piazza-Hepp T, Koller E, et al. Abnormal fat distribu-
tion in AIDS patients following protease inhibitor therapy:
FDA summary [abstract]. 5th Conference on Retroviruses and
Opportunistic Infections Chicago 1998 Feb 1-5: 415

Hengel RL, Geary JAM, Vuchetich MA, et al. Multiple sym-
metrical lipomatosis associated with protease inhibitor ther-
apy [abstract no. 407]. Program and Abstracts 5th Conference
on Retroviruses and Opportunistic Infections, Chicago 1998: 156

Rosenberg HE, Mulder J, Sepkowitz KA, et al. ‘Protease
paunch’in HIV+ persons receiving protease inhibitor therapy:
incidence, risks and endocrinologic evaluation [abstract no.
408]. Program and Abstracts 5th Conference on Retroviruses
and Opportunistic Infections, Chicago 1998: 156

Lo J, Mulligan K, Tai VW, et al. Buffalo hump in HIV-infected
patients on antiretroviral therapy [abstract no. 409]. Program
and Abstracts 5th Conference on Retroviruses and Opportu-
nistic Infections, Chicago 1998: 156

. Carr A, Samaras K, Burton S, et al. A syndrome of peripheral

lipodystrophy (LD), hyperlipidemia and insulin resistance
due to HIV protease inhibitors (PI's) [abstract no. 410]. Pro-
gram and Abstracts 5th Conference on Retroviruses and Op-
portunistic Infections, Chicago 1998: 156

Dube M, et al. Protease inhibitor-associated hyperglycemia: re-
sults of switching from indinavir to nelfinavir [abstract]. 12th
World AIDS Conference, Geneva Jun 28-Jul 3, 1998

O'Brien WA, Hartigan PM, Martin D, et al. Changes in plasma
HIV-1 RNA and CD4+ lymphocyte counts and the risk of
progression to AIDS. N Engl J Med 1996 Feb 15; 334 (7):
426-31

Hammer SM, Squires KE, Hughes MD, et al. A controlled trial
of two nucleoside analogues plus indinavir in persons with
human immunodeficiency virus infection and CD4 cell
counts of 200 per cubic millimeter or less. N Engl J Med 1997
Sept 11; 337 (11): 725-33

Drugs 1998 Jul; 56 (1)



Nelfinavir in HIV Infection 167

91.

92.

93.

94,

95.

Coffin JM. HIV population dynamics in vivo: implications for ~ 96. Lewis Il JS, Terriff CM, Coulston DR, et al. Protease inhibitors:
genetic variation, pathogenesis, and therapy. Science 1995 a therapeutic breakthrough for the treatment of patients with
Jan 27; 267: 483-9 human immunodeficiency virus. Clin Ther 1997 Mar-Apr;

Perelson AS, Neumann AU, Markowitz M, et al. HIV-1 dynam- 19: 187-214
ics in vivo: virion clearance rate, infected cell life-span, and ; . i
viral generation time. Science 1996 March 15: 271: 1582-6 97. Degks SG, VoIberdmf_:; PA. HIV-1 protease inhibitors. AIDS

: : Clin Rev 1997-1998: 145-85

Kempf DJ, Rode RA, Xu Y, et al. The duration of viral suppres- . . N
sion during protease inhibitor therapy for HIV-1 infection is 98- Deeks SG, Smith M, Holodniy M. HIV-1 protease inhibitors: a
predicted by plasma HIV-1 RNA at the nadir. AIDS 1998; 12: review for clinicians. JAMA 1997 Jan 8; 277: 145-53
F9-F14

Finzi D, Hermankova M, Pierson T, et al. Identification of a
reservoir for HIV-1 in patients on highly active antiretroviral

B?e:ags%{}vsgﬁztﬁotﬁgr;yeﬁi(1;4a;gze7n8t':s ﬁﬁ?ijﬁgn irnmunod(_}ﬁCorrespondence: Blair Jarvis, Adis International Limited, 41
ciency virus infection: mechanisms of action, pharmacokinet- Centorian Drive, Private Bag 65901, Mairangi Bay, Auck-
ics, metabolism, and adverse reactions. Clin Ther 199gland 10, New Zealand.

Jan-Feb; 20: 2-25 E-mail: demail@adis.co.nz

[ Adis International Limited. All rights reserved. Drugs 1998 Jul; 56 (1)



	Contents 147
	1. Introduction 150
	2. Antiviral Activity 150
	2.1 In Vitro 150
	2.1.1 Nelfinavir Alone 150
	2.1.2 Nelfinavir in Combination with Other Agents 151

	2.2 Resistance 151
	2.2.1 Genotypic Resistance 151
	2.2.2 Phenotypic Resistance 153


	3. Pharmacokinetic Properties of Nelfinavir 153
	3.1 In Children 154
	3.2 Drug Interactions 154

	4. Therapeutic Efficacy 156
	4.1 Effect on Viral Load 156
	4.1.1 In Combination with RTIs 156
	4.1.2 In Combination with Other Protease Inhibitors, With or Without RTIs 158

	4.2 Effect on CD4+ Cell Counts 160

	5. Tolerability 160
	6. Dosage and Administration 161
	7. Place of Nelfinavir in the Management of HIV Infection 161
	References 164
	Correspondence 167
	E-mail 167

