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Summary

In the absence of evidence that eradication of HIV from an infected individual
is feasible, the established goal of antiretroviral therapy is to reduce viral load to
as low as possible for as long as possible. Achieving this with the currently
available antiretroviral agents involves appropriate selection of components of
combination regimens to obtain an optimal antiviral response. In addition, con-
sideration of a plan for a salvage or second-line regimen is required if initial
therapy fails to achieve an optimal response or should loss of virological control
occur despite effective initial therapy. Such a planned approach, based on con-
sideration of the likely modes of therapeutic failure (viral resistance, cellular
resistance, toxicity) could be called rational sequencing.

Choice of therapy should never involve compromise in terms of activity. How-
ever, the choice of drug should also be guided by tolerability profiles and consid-
erations of coverage of the widest range of infected cells, compartmental
penetration, pharmacokinetic interactions and, importantly, the ability of an agent
or combination to limit future therapeutic options through selection of cross-
resistant virus. Available clinical end-point data clearly indicate that combination
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therapy is superior to monotherapy, with clinical and surrogate marker data sup-
porting the use of triple drug (or double protease inhibitor) combinations over
double nucleoside analogue combinations. Thus, 3-drug therapy should represent
current standard practice in a nontrials setting.

Treatment should be considered as early as practical, and may be best guided
by measurement of viral load, with a range of other markers having potential
utility in individualising treatment decisions. Therapeutic failure may be defined
clinically, immunologically or, ideally, virologically, and should prompt substi-
tution of at least 2, and preferably all, components of the treatment regimen. Drug
intolerance may also be best managed by rational substitution.

Evidence of massive viral replication during all may fail earlier than those who are motivated by
stages of HIV infection strongly supports the viewsymptoms to commence therapy. Clinical trials of
that immunological decline and subsequent cliniintervention versus observation in early disease are
cal progression to AIDS are driven by HMN  therefore urgently required.

Therefore, to prolong length and quality of life in ~ Many virologists and clinicians continue to be-
patients with HIV, therapeutic intervention shouldlieve that, in due course, the virus is likely to evade
achieve substantial, preferably complete and prodrug pressure. While achieving a virological re-
longed, suppression of viral replication, prevent insponse to below-assay detection, the optimal re-
fection of additional cells and, at least, create arsponse may be associated with a more durable
environment in which immune regeneration maytreatment response and delayed resistance com-
occur. pared with less complete reductions, resistance and

Recognition of a reservoir of latently-infected loss of virological control, which are increasingly
CD4 lymphocytes with a long decay half-life hasobserved over prolonged follow-lf?! This may
underlined the difficulties of viral eradication from be due to persistent viral replication below the de-
chronically infected individual8] Clinicians who tection levels of standard plasma viral load assays
still believe viral eradication is possible also be-or in separate tissue compartments. Indeed, sepa-
lieve that it is crucial to ‘hit hard, hit early’; to rate compartmental turnover of HIV beyond the
commence aggressive therapy at the time of preplasma/lymphoid compartment has been docu-
sentation. However, this approach ignores the pamented in the genital tra8tand CNS?! compart-
tential for drug-related morbidity associated with ments which may not be well penetrated by all anti-
all antiviral agents. In an individual with a low, retroviral agents, and which may represent a
short or medium term risk of HIV-related iliness, potential source of resistant virus.
therapy may be associated with a higher incidence Acquisition of virus resistant to zidovudine and
of adverse events than no intervention. other antiretroviral drugs is well documented and

In particular, the incidence and long term con-increasingly common in urban seroconverter co-
sequences of problems recently identified durinchorts and may be contributory to poor treatment
prolonged protease inhibitor therapy, e.g. diabetesesponses or early failure. Additionally, drug inter-
mellitus, bleeding and haemolysis, renal crystalsctions, poor tolerability, intercurrent illnesses and
and calculi, hyperlipidaemia and truncal obesity,episodic adherence failure (a well documented
require further investigation before widespread us@roblem, particularly with complex regimens in a
of these agents can be recommended in patientange of disease states) are all likely contributors
with early disease and low short term risk of sig-to the circumstances which will enable viral es-
nificant clinical or immunological progression. cape. Furthermore, many recipients of antiretrovi-
Additionally, asymptomatic individuals are less ral therapy do not experience optimal responses,
likely to adhere to therapy and thus their treatmennecessitating early treatment modificati&hus,
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in the absence of clinical evidence that viral eradmost regimens. Some increasingly used combina-
ication from HIV-infected individuals is possible, tions such as stavudine (d4T)/didanosine (ddl)
gaining optimum benefit from antiretroviral ther- [d4T/ddI] may, however, fail due to slowed intra-
apy will involve: cellular activation, an issue on which more data are
+ strategic planning of drug therapy, to achieveneeded. It is not known how long cellular kinases
the best virological responses with each thertake to return to normal after slowing during pro-
apy; and longed nucleoside analogue use. However, some
+ the avoidance of initial and subsequent theraphysicians are now considering giving patients
pies that squander future drug therapy optionsvho have not responded to one regimen a short
through, principally, cross-resistance. treatment ‘holiday’ before starting a new regimen.
In vitro andin vivodata demonstrate that arrest- This may also be necessary when discontinuing an
ing viral replication cannot be achieved in a sus4inducer of cytochrome P450 enzymes, as immedi-
tainable manner through single agent therapyate initiation of another P450-metabolised drug
Variants in the viral swarm that are resistant to antimay lead to diminished response due to increased
retrovirals exist before initiation of therapy!! first-pass metabolism.
and may be rapidly selected for during treatment A number of factors have been identified which
to become the dominant quasispecies. This ofteQiminish the chances of achieving an optimal or
coincides with virological failuré?**l Further-  q;rapje response to potent therapy. These include
more, clinical, immunological and virological re- |4 haseline CD4 cell count, high initial viral load,
sponses observed during combination therapy apsyior prolonged therapy with nucleoside analogues
pear to be consistently superior in both magnitude,, 5 other protease inhibitor, and a history of poor

?nr:)dnoiﬁg’:‘gon ,:\Om}&obseer ;ezer;nv(\gl? d?St'Le;;?gi':lgltreatment adheren¢¥! Patients with these poor
tions have pbyéen observed to reduce v?ral replicaprognOStiC characteristics may therefore require

tion to below the lower level of test detectability more aggressive therapy, for example the use of 4

(as measured by plasma viral load assays) in tha Mmore e}gents. : . -
In addition to evidence from randomised clini-

majority of recipients. These responses are associ- . ) .
ated with an apparent delay in the development 0<i:al studies, rational choice of therapy may also take

resistance, relative to poorer respond@ras well into account biologically plausible data from
as a substantial rise in CD4 cell counts sources such as vitro and mathematical models.

Achieving sustained viral suppression with theAPPropriately chosen combination regimens may
currently available antiretroviral agents involves N0t 0nly provide the possibility of synergistic sup-
individualised selection of components of the com-Pression of viral replication, but should also in-
bination therapy to obtain an optimal antiviral re- ¢lude agents with nonoverlapping resistance pro-
sponse with a well tolerated and convenient regi_flles, provide therapy against established resistant
men. Initial therapy should never be compromiseoﬁtrains and cover a wide range of infected cell lines
in terms of activity since magnitude and duration(€.9- monocyte-macrophages and lymphocytes,
of response appear to be greatest at the beginnirfutely and chronically infected cells), viral phe-
of treatment. However, consideration of salvagenotypes [such as syncytium-inducing (SI)] and
therapy in case a patient does not respond to initiddody compartments (e.g. CSF and lymph nodes).
treatment appears to be an appropriate therapeutic In order to ensure the most rational and strategic
strategy. use of the available agents, decisions regarding

When considering a salvage or second-line thertherapy should include consideration for a variety
apy, knowledge of the resistance/cross-resistancef other factors including:
profiles of the initial therapy is crucial, as viral « Tolerability profiles and potential interactions
resistance appears to be critical to the failure of with concomitant medications.

O Adis International Limited. All rights reserved. Drugs 1998 Mar; 55 (3)
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 Clinical history (e.g. a history of peripheral neu- and have recently been discussed in the British HIV
ropathy or pancreatitis). Association guideliné®! and several US-based

« Current clinical status. guidelines?’]

» Potential of a given agent or regimen to limit
future therapeutic options or activity due to 1. Goal of Therapy

selection of cross-resistant or multi—drug-resis- Management of any medical condition aims to

tant virus. L o _extend both length and quality of life. Ultimately,
* Pharmacokinetic and metabolic interactionsj, pv disease this aim should include eradication

(e.g. liver enzyme system inhibition or induc- 4t the virus and renormalisation of the immune sys-

tion). tem. In the absence of evidence that eradication is
* Intracellular metabolic interactions. feasible, extension of life and prevention of disease
 In vitro synergy or nonantagonism. progression appears to be best achieved by arrest-
« Activity in different cell lines. ing viral replication in all sites where HIV-infected
« Convenience of administration. cells are present, thus preventing infection of fur-

This article addresses the principles guiding ini-ther cells and establishing the circumstances in
tial choice of antiretroviral regimens in patients Which immune regeneration can occur. In practical
commencing therapy, and potential salvage fot€rms, this means reducing plasma viral load to be-
those experienced with antiretroviral therapy aslow the detection levels of standard assays (<400
well as how to manage drug intolerance. It is notH!V RNA copies/ml), and in the longer term, be-
intended to be used as a treatment ‘cookbook’, bufoW detection limits of ultrasensitive assays (<40
rather to establish guidelines for best current praccopies/ml). However, treatment goals must be re-
tice which can then be applied to individual clinical @listic so as not to create psychological morbidity
situations. The choice of agents used in this discudh individuals who cannot achieve the optimal re-
sion is based on the availability of clinical or sur- SPonse. Indeed, over short periods of follow-up,
rogate marker data and a stage of clinical developteductions in viral load to <5000 copies/ml appears
ment that suggests likely availability in clinical t0 be associated with a very low risk of progression
practice within the next 1 to 3 years. These include@nd the lower the viral load achieved with therapy
« the nucleoside reverse transcriptase inhibitordh® lower the risk of a disease eveft.

(NRTIs) zidovudine, didanosine, lamivudine, ) ) )

stavudine, zalcitabine, and abacavir (1592U89); 2. Antiretroviral-Naive Patients

+ the non-nucleoside reverse transcriptase inhibi- A number of studies have demonstrated the su-
tors (NNRTIs) nevirapine, delavirdine mesylate periority of zidovudine monotherapy over placebo
(delavirdine) and efavirez (DMP-266); and  on the clinical end-points of disease progression

+ the protease inhibitors indinavir, nelfinavir, and survival in treatment-naive patients with AIDS
ritonavir, saquinavir-soft gel and VX-478 and AIDS-related complex (ARE?-2] Earlier in-
(141W94). tervention with zidovudine monotherapy in indi-
The hard gel capsule formulation of saquinavirviduals with asymptomatic disease or CD4 counts

as a mesylate salt is currently being withdrawnabove 300/mrfmay provide a delay in disease pro-

from use and cannot routinely be recommended fogression over 1 to 2 years compared with interven-
use as the sole protease inhibitor in a regimen duton at the onset of symptoms or at lower CD4
to demonstrated lower activity compared with thecountsi?1-24 but it does not provide any additional
soft gel capsule formulation of this drli§. (see  survival or quality-of-life benefi22-28! Zidovud-
also review by Perry and Noble on page 461 of thisne monotherapy has been shown to be clinically
issue). The issues of timing of therapy interventionsuperior to zalcitabir! in previously untreated
and cost benefit are beyond the scope of this articlpatients with CD4 cell counts below 300/fhm
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However, the efficacy of didanosine may be sim-analogue combinatid8-5% Cross-study compari-
ilar to that of zidovudiné7.29.30] son of other reported trials supports this view. Al-
Monotherapy with the protease inhibitors hasthough the studies do not have identical designs
been shown to produce initial activity marker re-and baseline characteristics, comparison of re-
sponses greater than those typically observed dusponses illustrates that similar CD4 and viral load
ing nucleoside analogue monother&y? How-  changes are observed in treatment-naive patients
ever, these, or indeed any, antiretroviral agentsith each of the leading nucleoside combination
should not be used as monotherapy. regimens and that inclusion of a protease inhibitor
Clinical end-point data from the ACTG 173  or an NNRTI as the third agent or using a double
and Delta 1] studies have shown that combina- protease inhibitor regimen provides substantial ad-
tion therapy with zidovudine plus zalcitabine or ditional antiviral effect (table I:5.51-55]
didanosine is a superior first-line choice to zido- Inthe absence of prospective comparative data,
vudine monotherapy, with no additional toxicity. combinations of the approved NNRTIs with nucle-
Surrogate marker data from both studies demoneside analogues are perceived as vyielding re-
strated a correlation between improved clinicalsponses which are less impressive and may be less
outcome and superior CD4 and viral load re-durable than protease inhibitor-based triple ther-
sponses in the combination therapy arms. Datapy combination§3 However, triple combination
from the CAESAR stud{#? which included 16% with zidovudine/didanosine/nevirapine in treat-
treatment-naive patients, also support this viewment-naive patients has demonstrated greater
with recent data from Merck study 028 providing antiviral effect over 1 year than the zidovudine/
clinical evidence for the superiority of zidovu- didanosine combinatiofi4 with a high proportion
dine/indinavir (or indinavir alone) over zidovudine of triple therapy recipients achieving reductions in
monotherapy/®! viral load to below 200 copies/ml. Patients with
Multiple surrogate marker studies and clinical high initial viral loads were less likely to achieve
end-point studies assessing combinations of rethis response, and hence the role of this regimen
verse transcriptase inhibitors or nucleoside anamay lie in persons for whom protease inhibitor—
logues with a protease inhibitor suggest that 3-drudpased therapy is contraindicated or refused, and
combinations have greater antiviral activity than 2who have relatively low (<50 000 copies/ml) ini-
nucleoside analogues. In small clinical studies, 7Gial viral loads. Recent data on efavirenz in combi-
to 90% of treatment-naive patients on triple ther-nation with zidovudine/lamivudine indicate that
apy regimens achieve viral load responses to belowhis is a highly potent agent worthy of consider-
the detection limits of current assays, comparedation for use in initial regimeri@3 Additionally,
with 20 to 30% on 2 nucleoside analogues. Onlythe 2-drug regimen of efavirenz plus a protease
those patients commencing therapy with viralinhibitor achieves short term virological responses
loads of less than 5 to 10 000 copies/ml reliablysimilar to those obtained with standard triple ther-
and sustainably achieve viral load reductions to beapy regimen#®! and may in the future be consid-
low assay quantification with 2 nucleoside ana-ered for persons in whom nucleoside analogues are
loguesl*44° Therefore, dual nucleoside analoguenot preferred. Efavirenz has the additional advan-
therapy can no longer be considered a standard ¢&ge of convenient, once-daily administration.
care in countries where triple drug therapy is af- Most clinicians would now consider triple ther-
fordable and feasible. apy with 2 nucleoside analogues and a third agent
Several small comparative studies of proteasdo represent the current standard of care. Given
inhibitor—based triple therapy in mostly naive pa-similar activity across a range of triple combina-
tients suggest that similar treatment responses at#&ns, the choice of combination will not be primar-
observed between different regimens regardless dfy driven by activity. There is, therefore, clearly a
the choice of protease inhibitt#471 or nucleoside need for strategic consideration of other factors
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Table I. Immunological and virological efficacy of antiretroviral combinations

Reference No. of Treatment Baseline CD4  Prior Peak meanrise Mean change in  Duration Peak Mean Proportion of
pts arms cell count therapy in CD4 cell CD4 cell count of 1 CD4* mean decrease in patients (%)
(cells/mm3) count from baselineto  (week no.) decrease viral load at below limit of HIV
(cells/mm?) week 24 in viral week 24 (log  RNA
(cells/mm®) load (log ¢ | RNA quantification
RNA copies/ml) (<400 copies/ml)
copies/ml) at week 24
Antiretroviral-naive
NV15355 (16wk 81 SQV-HGC + 447 (mean) None +115 (week 16)  +115 (week 16) 16 NA -1.6 43 (week 16)
data) [Conway"*%) 2RTls
90 SQV-SGC + 401 (mean) +97 (week 16)  +97 (week 16) 16 NA -2.0 80 (week 16)*
2 RTIs
INCAS (6mo 51 ZDVINVP/ddI 200-600 None NA +120 NA NA -1.7 57
data) [Conway et (376 mean)
al.b% Murphy &
Montaner®?)
52 ZDV/ddI NA +75 NA NA -1.3 35
47 ZDVINVP NA +10 NA NA -0.5 0
Hicks et al.®®! 137 ZDV/3TC/ 370 (mean) None NA NA NA NA NA NA
EFZ 200
ZDV/3TC/ NA NA NA NA NA NA
EFZ 400
ZDVI3TC/ NA 157 (week 16) 16 NA —1.9 (week 16) 88 (week 16)
EFZ 600
Mathez et al.’> 29 ZDV/RTV/dC 173 (mean) None +141 +130 36 -2.36 213
(week 20)
Nelfinavir 99 NFV750/ZDV/3TC No CD4 limitto None NA +155 52 (+180) NA -2.3 80°
AG1343 511 entry
(Saag et al.®%)
96 NFV500/ZDV/3TC NA +160 24 (+180) NA -2.2 70°
101 ZDVI3TC NA +104 24 NA -1.3 =20°
Antiretroviral-experienced
Cameron et al.®®% 1090 Existing ART +
Heath-Chiozzi et
al.km
RTV or <101 >9mo prior ART +47.5" NA NA -1.29™ NA NA
placebo NA NA NA NA NA NA
ACTG320 577 IDV/ZDV/3TC =>3mo prior ZDV +121 91** 40 -2.8 -2.8 60°
[Hammer et al.58) (21mo median); (week 40)** (week 24)
all PI-, 3TC-naive
579 ZDV/3TC +40 18 40 -1.0 -0.6 9°
(week 40) (week 40)
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CAESARM
462
907

471

SPICE 26
[Posniak“7}

26
51

54

Merck 035 [Gulick 33
et al.®%

31

33
Mayers et al.®) 59
(24wk data)

42

Pedneault et al.®! 22

Merck 039 [Hirsch 320
et al.®?)

ACTG 241 398
[Murphy &
Montaner!52|

Existing ART +

3TC/LOV 25-250

3TC

Placebo

SQV-SGC/
2 NRTIs

307 (mean)

NFV/2 NRTIs

SQV-SGC/
NFV/2 NRTIs

SQV-SGC/NFV

IDV/ZDV/I3TC 50-400

(median 144)
IDV
ZDVI3TC

IDV/EFZ°® 284 (mean)

IDVY

NFV750/ddI/d4T  70-709

(median 35)

IDV/ZDV/3TC <50
(median 15)

IDV
ZDVI3TC

NVP/ZDV/ddI <350
(median 138)

ZDV/ddI

ZDV only (62), ZDV +
ddC (23), ZDV +ddl
(15)

46% treatment-
experienced, all able
to start 21 new NRTI

>6mo prior ZDV
(median 30mo)

71% NRTI-
experienced; all PI-,
NNRTI-naive

50% ART
experienced (all Pl-,
d4T and ddI-naive)

=6mo prior ZDV (all
PI- and 3TC-naive)

26mo prior RTI

+74
(week 4)°

+43 (week 4)°

+20 (week 4)°
NA
NA

NA

NA
NA

NA
NA
NA

NA
NA
NA

NA
NA
+34

+11

+22 (28wk)°

+23 (28wk)P

Below baseline
NA
NA

NA

NA
+86*

+101
+46
+199

+108
+218 (week 8)°
+86°
+61°

ob
NA

NA

28

Below
baseline at
week 28

16

16
16

16
52

52
52
24

24

24

24
24
48

Below
baseline
by week 24

-0.79
(week 2)°

-0.67

(week 2)°
NA

NA
NA

NA

NA
NA

NA
NA
NA

NA
NA
NA

NA
NA
—1.2°

—-0.45°

—-0.25 (week
28)°

—-0.1 (week

28)°
NA

—1.9 (week 16)
—-1.7 (week 16)

—1.9 (week 16)

—-1.6 (week 16)
—1.8%%

-1.2
-0.8
2.7

-1.7
—2.1 (week 8)
—2.2°

-0.17°
-0.16°
-0.10°

+0.16°

NA

NA

NA

76

50
84

57

43°
Ob
94

47

Median.

o o0 T o

with IDV.

CD4 cell count above baseline at stated week.

200 increased to 600 after 236wk.
Could add EFZ/d4T after 12wk.

Abbreviations and symbols: 3TC = lamivudine; ART = antiretroviral therapy; ddC = zalcitabine; ddl = didanosine; d4T = stavudine; EFZ 200, 400 and 600 = efavirenz 200, 400 and 600mg,
respectively; HGC = hard gel capsule; IDV = indinavir; LOV = loviride; NA = not available; NFV = nelfinavir; NNRTI = non-nucleoside reverse transcriptase inhibitors; NRTI = nucleoside reverse
transcriptase inhibitors; NVP = nevirapine; Pl = protease inhibitor; pts = patients; RTI = reverse transcriptase inhibitors; RTV = ritonavir, SGC = soft gel capsule; SQV = saquinavir;
ZDV = zidovudine; t = increase; | = decrease; * p < 0.01, ** p < 0.001 compared with ZDV/3TC; ' p < 0.001 compared with placebo; * p < 0.001 compared with HGC; # = p <0.001 compared

Adelayl AIH [eJ1IA0I1811IUY JO 85 PUR UOI03|aS

68¢



390 Moyle et al.

guiding choice in initial therapy. Such factors ined treatment intensification and this strategy can-
would include: not be routinely recommended at present.
» convenience of administration;
+ frequency and type of adverse events (including 4 Antiretroviral-Experienced Patients
diabetes and hyperlipidaemia);
* the effects on CD4 and CD8 cells; Studies in the early 1990s demonstrated that
« the potential to limit future therapeutic options; switching to an alternative agent as monotherapy
 the observed benefits of different agents in ini-or addition of a second agent is associated with
tial versus subsequent therapy regimens. clinical or surrogate marker benefits compared
Additionally, novel approaches, such as thewith continuing monotherapy. Clinical data sug-
inclusion of hydroxycarbamide (hydroxyurea), gest that the earlier such changes are initiated, the
which appears to substantially improve the viro-greater the associated therapeutic benefits. Only
logical activity of didanosine and zalcitabiire  limited data are available on switching from or add-
vitrol®8] and at least didanosiiir vivo67:681 prob-  ing to combination regimens. However, many phy-
ably by affecting intracellular deoxynucleoside tri- sicians now believe the best benefits are gained by
phosphate pools, warrant further investigation as &witching at least two, and preferably all, compo-
means of maximising the potential of nucleosidenents of a treatment regimen, with some recent data
analogues. supporting this viewt3.70.71This view is also en-
dorsed by recent guidelines published by British

3. Patients Who Do Not Achieve and US groups.

Optimal Responses
4.1 Historical Data

A significant proportion of treatment-naive in-
dividuals who are started on triple therapy do not Data from studies using suboptimal regimens
achieve a below—assay detection limits response bgnd single drug switches may provide useful guid-
12 to 16 weeks of therapy. This may be due to pooance regarding the likely activity of new agents in
adherence, prior acquisition of virus resistant toan appropriately modified optimum regimen. In
one or more components of the regimen, pharmapatients with CD4 counts below 500/fsignifi-
cokinetic issues such as variability in the cyto-cant delay in clinical progression has been gained
chrome P450 system or insufficient potency of theby switching to didanosine following prior treat-
regimen. Patients with high baseline viral loadsment with zidovudind?®72 although the presence
(e.g. >100 000 copies/ml) or low CD4 cell countsof the zidovudine resistance—associated mutation
(<200 cells/mrd) appear to be most at risk. Strate-at codon 215 may diminish the response to
gies for managing these patients should be indidanosind’3! The value of switching to zalcitab-
dividualised on the basis of the assessment of thmme monotherapy is less clear, although a subset of
likely mechanism of incomplete response and thepatients has been shown to benéfitand the only
extent of residual viral replication. However, 2 ap-comparative study showed at least equivalence
proaches may be reasonable to consider: switchingith didanosind’5 Switching to stavudine 40mg
the entire regimen possibly to a regimen with moretwice daily in patients with at least 6 months prior
agents, or treatment intensification, i.e. adding oneidovudine experience and CD4 cell counts be-
or more agents to the established therapy. For exween 50 and 500/mhihas been shown to be supe-
ample, most patients who achieve an incompleteior to continued zidovudine, significantly delay-
response to the combination of ritonavir/saquinaviring disease progression, death or immunological
have subsequently achieved a below-detectable videclinel’8! The benefit of switching therapy ap-
ral load with the addition of 2 nucleoside ana-pears to be independent of the duration of prior
loguesi®l However, no clinical studies have exam- zidovudine theraplf2.74.76.77]
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In general, better responses are observed witbn 2 nucleoside analogues and an NNRTI, the best
the addition of agents to an ongoing regimen tharsalvage therapy is likely to include 2 new nucleo-
with switching to a second monotherapy. Clinical side analogues and at least one, perhaps two, pro-
benefits have been reported for the addition ofease inhibitors. Using protease inhibitors as one
didanosine, zalcitabine and lamivudine to estabof the salvage agents appears to provide a better
lished zidovudine therafp§-3%-314274 and for  response than NNRTIs in nucleoside analogue—ex-
ritonavir in severely immunodeficient patients perienced patients, with clinical benefit reported
experiencgd with and mostly still receiving a rangeor protease inhibitor—based regimdi<’8l This
of nucleoside analogues both as mono- and Cmebrovides an argument for consideration of the use
nation therapye8 Additionally, clinical benefit of NNRTIs in initial regimens, ‘saving’ the prote-

has b'een re.ported. with "".dd'f‘g Iam|'vud|ne' tOase inhibitors for later use. However, as yet this
established zidovudine/zalcitabine or zidovudine/ S .
approach has not been tested in clinical studies.

didanosine therag§?! Data from surrogate marker : o S
studies also support the strategy of adding an addj- After failure of an initial protease inhibitor—
based triple therapy, combinations of agents in-

tional therapy (table IH247.52.56-62lyith 24-week . :
response data suggesting similar benefits with gludmg new nucleosides, an NNRT! and dual pro-
range of agents. tease |nh|b|tqrs may provide th_e pegt responses.
Salvage studies after protease inhibitor regimens,
while mostly anecdotal and retrospective, suggest
that changes are best initiated promptly after loss
To regain control of viral replication, and con- of Virological COI’]tI‘Ol, and that the chances of re-
trol viral resistance to initial therapy, it is widely Sponse may in part relate to the number of accumu-
considered prudent that switches in therapy shoultfted mutations in the protease gene (table Il).
involve at least 2 new agents, preferably all new While the benefit of switching or adding thera-
agents, and include at least one agent from a difpies appears to be independent of the duration
ferent therapeutic class. For example, after failureof prior zidovudine, the presence of zidovudine-

5. Current Best Practice

Table Il. Virological response after switching to a second-line protease inhibitor (PI) regimen

Mean change in HIV-1 RNA
(logio copies/ml) after switch

Proportion of patients

with HIV RNA below
assay quantification (400
copies/ml) after switch (%)

0.58 at week 8 43

Reference No. Duration of prior
of pts Pl therapy

New therapy

ACTG333 (Paraet 72
al.1®%h

112wk SQV-HGC  IDV

Schapiro et al®® 10 58wk SQV-HGC IDV. After 4wk, ZDV 1.2 at week 4 (IDV added) 66 at week 24
+ 3TC also added 1.94 at week 24 (ZDV + 3TC added)

Dulioust et al.[87] 22 9mo SQV-HGC IDV NA NA (45% had HIV RNA
<3.5 log1o copies/ml)

Lawrence et al.®8 16 11mo SQV-HGC NFV 0.56 at week 4 19 at week 4

7 11mo SQV-HGC, IDV, NVP added 1.8 at week 4 NA
12wk NFV
Pym et al [ 12 4.9y SQV-HGC RTV added 0.97 at week 4, NA
0.03 at week 16

Walmsley et al®® 16 14wk SQV-HGC IDV 1.3 at weeks 8-12 25 (<500 copies/ml) after
2-3mo

Miller et al.?1] 20 IDV SQV/RTV+RTIs  —3.151t0 +0.9 at week 4 NA (only 6 pts >1 log

reduction at week 4)

Abbreviations and symbol: 3TC = lamivudine; HGC = hard gel capsule; IDV = indinavir; NA= not available; NFV = nelfinavir; NVP = nevirapine;

pts = patients; RTI = reverse transcriptase inhibitors; RTV = ritonavir; SQV = saquinavir; ZDV = zidovudine.
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resistant virus may make virological response todine appears to be generally well tolerated in a
the addition of either zalcitabine, didanosine orrange of clinical contexts.
delavirdine mesylate less like¢.79-80 This sug- Patients with both haematological toxicities and
gests that these therapies are best commenced wipleripheral neuropathy represent poor candidates
zidovudine. Some of these agents (e.g. zalcitabindpr nucleoside analogue therapy. In these circum-
didanosine) may be subsequently re-used or restances, combinations of 2 protease inhibitors or
cycled in a future regimen as failure during combi-NNRTIs plus protease inhibitors may be necessary.
nation with zidovudine appears to be driven byln particular, the combination of ritonavir and
zidovudine resistand@!! Withdrawal of zidovu- saquinavir has been shown to produce durable
dine in anin vitro system results in reversion of treatment responses in individuals pretreated with
virus to a phenotype with sensitivity to these nucleoside analogues and who have CD4 cell
agentds?] counts above 100/mh#7.981 Combinations of
No studies have yet examined treatment reNNRTIs have not been investigated to date, al-
sponses to second-line nucleoside analogues aftéhough studies are currently under consideration.
initial therapy with stavudine. However, as no con-
sistent genotypic mutations are observed with this 7. Other Factors Influencing Choice
agent, cross-resistance is likely to be less of a prob- of Therapy
lem. Nevertheless, multi-nucleoside-analogue—

resistant virus has occasionally been reported from MOst large clinical or small surrogate marker
patients heavily treated with a range of theseSt”d'eS use relatively heterogeneous patient popu-

agentd83.84suggesting that in some circumstancedations not stratified for various factors such as
switching within this class may not be of value. >//Non-SI (NSI) phenotype, viral load or presence

Cross-class resistance appears to be a problem wiftf resistant virus at baseline. Additionally, most
NNRTIs and has been observed with all availabld2'9€ studies are analysed by intention-to-treat
protease inhibitors. However, limited (mostly non- Methods, often despite a substantial proportion of
prospective) data suggest that modest short terfialients either changing therapy or being lost to
treatment responses are observed in some patienf@!OW-up. This may lead to under- or overestima-
switched promptly from an initial protease inhibi- tion of therapeutic effect. Furthermore, many stud-

tor to subsequent single or double protease inhibil€S aré conducted for licensing and approval pur-
tor therapy (table I). poses and therefore do not reflect best clinical

practice. Evidence indicating that surrogate end-
points can be used to predict clinical outcome is
6. Nucleoside Analogue- increasing, potentially allowing for more rapid

Intolerant Patients evaluation of new agents or regimens and suggest-

) i . ing that treatment decisions may be based upon
Data on the comparative efficacy of the avail-y,eqe marker9.190 The optimum use of available
able antiretrovirals in nucleoside analogue—intoler-

X o g s antiretrovirals, choice of components of a combi-
ant patients are limited. Zidovudine mtolerancenaﬁOn regimen and the sequencing of those regi-

may occur early (most commonly dué to nausea)meng should depend not only on data from clinical
or late (due to either haematological toxicity or, g4, qies with their intrinsic limitations, but on a

infrequently, myopathy). The principal studies in ,,\her of additional factors as outlined in sections
zidovudine-intolerant patieri$d-%¢lall suggestthat 7 115 7 6.

didanosine and zalcitabine have acceptable toler-
ability in this patient group and provide similar
(limited) efficacy. Therapy with stavudine-based
combinations with didanosine, lamivudine and/or  Patient history and awareness of concomitant
nelfinavir, have reported activity. Indeed, lamivu- medications is obviously important if overlapping

7.1 Drug Interactions
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toxicities and the potential for pharmacokinetic in- mechanisms: for example, peripheral neuropathy
teractions are to be avoided or interactionswith didanosine, stavudine and zalcitabine appears
harnessed to improve the bioavailability of anto be related to inhibition of human mitochondrial
agent (tables 11l and 1V). Toxicities occurring with a-DNA polymerasé!®ll and exacerbation of
nucleoside analogues often occur through similazalcitabine-related neuropathy has been described

Table Ill. Clinically significant drug interactions with antiretroviral agents active against HIV (adapted from Sahaf'%%)

Drug Interaction

Nucleoside analogues

Zidovudine Ganciclovir (1 haematological toxicity)
Stavudine (pharmacokinetic interaction?)
Fluconazole (1 zidovudine concentrations)

Zalcitabinel108] Drugs associated with peripheral neuropathy (e.g. didanosine, stavudine, vinca alkaloids, isoniazid)
Aminoglycosides, amphotericin, foscarnet (may + zalcitabine concentrations)
Didanosine!194 Drugs associated with peripheral neuropathy (e.g. zalcitabine, stavudine, vinca alkaloids, isoniazid)

Oral ganciclovir (didanosine absorption + by 70%; ganciclovir concentrations (), ranitidine (+ didanosine absorption)
Ciprofloxacin, itraconazole, ketoconazole, dapsone, tetracycline (coadministration of didanosine! concentrations of
these drugs)

Intravenous pentamidine (1 risk of pancreatitis)

Stavudine Drugs associated with peripheral neuropathy (didanosine, zalcitabine, vinca alkaloids, isoniazid)
Zidovudine (pharmacokinetic interaction®)

Lamivudine Cotrimoxazole (trimethoprim + sulfamethoxazole) [lamivudine concentrations 1 by 30-40%)]

Non-nucleoside reverse transcriptase inhibitors

Nevirapine May | concentrations of hepatically metabolised drugs such as saquinavir, indinavir and ritonavir

Delavirdine Rifampicin (rifampin), rifabutin (1 DLV levels)

mesylate

Didanosine, ketoconazole, itraconazole, clarithromycin, erythromycin (r DLV levels)
Indinavir (approximately 2-fold 1 in indinavir concentrations) 19" saquinavir (5-fold 1 in saquinavir concentrations)/°8]
Terfenadine

Protease inhibitors
Saquinavir Ketoconazole, itraconazole, clarithromycin, erythromycin, delavirdine mesylate['%! ritonavir, indinavir, nelfinavir,1°%
grapefruit juice (1 saquinavir concentrations)
Rifampicin, rifabutin (¢ saquinavir concentrations)
Ritonavirl10] Drugs metabolised by CYP3A4 [ketoconazole, rifampicin, rifabutin (4-fold t in rifabutin AUCo-24)!1Y, saquinavir,
indinavir, nelfinavir, clarithromycin, benzodiazepines, Ca™ blockers, cisapride, terfenadine and astemizole)
Drugs metabolised by CYP2D6 [antiarrhythmics and some antidepressants, e.g. desipramine (AUC1t 2.45-fold by
ritonavir)12)]
Drugs metabolised by CYP2C9 (naproxen, phenytoin and tolbutamide)
Ethinylestradiol (ethinylestradiol AUC ¢ by 41%)t3]
Theophylline (AUC of theophylline | by 43%)!14]
Indinavir Nelfinavir (+ nelfinavir concentrations, modest 1 indinavir concentrations),'5 saquinavir (+ saquinavir
concentrations)!*6]
Zidovudine, clarithromycin, stavudine, trimethoprim (indinavir 1 levels of these agents by 17, 50, 21 and 18%,
respectively)
Ketoconazole (70% 1 in indinavir AUC)
Rifabutin (34% | in indinavir AUC, 2- to 3-fold 1 in rifabutin AUC)
Nelfinavir Saquinavir (1 saquinavir concentrations 5-fold), 1%% indinavir (1 nelfinavir concentrations, modest 1 indinavir
concentrations)!*%]
Rifampicin (nelfinavir concentrations ¢ by 80%),1*17] rifabutin (nelfinavir concentrations | by 82%)
Ketoconazole (nelfinavir concentrations 1 by 30-40%)/17]
Terfenadine (concentrations 1 by nelfinavir), ethinylestradiol (ethinylestradiol concentrations ¢ by nelfinavir)
a Intracellular. Please refer to full prescriber information or investigational drug brochure.
Abbreviation and symbols: AUC(0-24) = area under the concentration-time curve (for time zero to 24 hours); CYP = cytochrome P450;
DLV = delavirdine mesylate; + = increase; | = decrease.
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with both didanosin&’? and lamivudind!®3 Con-  as delavirdine mesylate may increase those levels
comitant therapy with these agents should thereftable Il). Similarly, when changing off a regimen
fore proceed with caution. Additionally, in patients containing an enzyme inducer, such as ritonavir or
with advanced disease who are beginning therapygome NNRTIs, it may be prudent to delay initiation
it may be best to discontinue zalcitabine, stavudinef new therapy by 2 weeks or thereabouts to limit
or didanosine after a few months, as drug-relatedhe risk of a reduced treatment effect being driven
toxicities such as peripheral neuropathy and possiby increased first-pass metabolism.

bly pancreatic dysfunction appear to be related

to both total daily and cumulative dosage and are 7.2 In Vitro Synergy

more common in advanced dise&4¢%

Compatibility of intracellular metabolism is In vitro data demonstrate that many antiretro-

also patrticularly relevant when combining nucleo-VIral cqrrlplnat[{pr?tipg?]ve at Ie?st ad;)jlt_lve ?r:]d often
side analogues. As these agents require activatioﬁynergIS ic bac i d b texcep '(.)(;]S g_lng Z atn-
by intracellular triphosphorylation, combination agonism observed between zidovudine and stavu-

. L dine in the setting of zidovudine resista#&®and
therapy with, for example, 2 thymidine-based ana ossibly saquinavir-indinavi¥?®! Such data may

logues (sgch as zidovudine and stavudine) may bEe used to guide the selection of optimal combina-
less than ideal as they compete for phosphorylation

o E : tions, although issues including viral strain, cell
along the same pathway. A similar interaction haﬁine drug concentrations and timing of drug ad-

been reported between lamivudine and zalcitab- .~! ; . .
18] - . _ministration relative to viral exposure should be
inell18l but does not appear to be clinically impor

tant/36.119 Changes in phosphorylation of zido- considered when interpretimg vitro data.

vudinein vivo appear to correlate with clinical
activity, suggesting that interactions which lead to
lower concentrations of the active triphosphate

should be avoide@?? It is not known how long Choice of therapy may also be driven by the
the activity of cellular kinases takes to return toneed to combine agents which are most active in
normal after cessation of prolonged nucleosidestimulated cells (for example, zidovudine or stavu-
analogue therapy. It is therefore not known if adine) with those most active in resting cells (such
drug-free period between nucleoside analoguess zalcitabine, didanosine and lamivudifey,
treatments may enable better response to a sulternatively, both cell types (protease inhibitors,
sequent therapy activated by the same kinases. possibly abacavir) and those most active in acutely
Some combinations of protease inhibitors, asinfected cells (nucleoside analogues, NNRTIs) and
well as potentially providing antiviral synergy and those active in both acutely and chronically in-
convergent selective pressure, may lead to highefiected cells (protease inhibitors) may be combined,
drug exposures through inhibition of the cyto- with compounds within the same activity group be-
chrome P450 CYP3A4 isoenzyme, the enzyme reing substitutable within a regimen.
sponsible for metabolism of these compoulfiéls. The presence of virus with an aggressive bio-
For drugs with limited bioavailability, this metabo- logical SI phenotype, with higin vitro replicative
lic interaction may be exploited to increase bloodcapacity and extensive T-cell tropism, is associated
drug concentrations. This may lead to increased efwith accelerated disease progression and unre-
ficacy, albeit with the possibility of increased tox- sponsiveness to zidovudine ther&g§.1271The ac-
icity. Interactions between protease inhibitors andivity of didanosine appears to be maintained
NNRTIs vary: enzyme inducers such as nevirapinevivo in the presence of SI variants®! Indeed,
and efavirenz reduce levels of some protease inhibdidanosine has been reported to facilitate reversal
itors [as assessed by area under the concentrationf Sl variants to the NSI phenotyB€8! Saquinavir
time curve (AUC)], while enzyme inhibitors such has also been noted to inhibit syncytium formation

7.3 Differential Activity Between Cell
Lineages and Phenotypes

O Adis International Limited. All rights reserved. Drugs 1998 Mar; 55 (3)



Selection and Use of Antiretroviral HIV Therapy 395

in vitro,[129 suggesting that protease inhibitors levels in the CSE3®l Nevirapine also appears to
should be used if Sl virus is present. Data on theenetrate well into the CSF. CNS penetration of
activity of other antiretrovirals in the presence of protease inhibitors is not established and issues

Sl virus are currently lacking. such as high protein binding of several of these
compounds, lipid solubility and degree of drug
7.4 Compartment Penetration ionisation may mean that CSplasma ratios do

not accurately reflect tissue levels. Both indina-
virlt371 and saquinavi¥38! have been detected in

CSF. Of patients with below-detectable plasma vi-
ral loads on dual protease inhibitor therapy, 12 of

Effective control of HIV replication will require
the penetration of sufficient inhibitory concentra-
tions of antiretrovirals into all body compartments.

The CN.S’ |3no_;l)3<::12rthular, may have a distinct VITUS 1 3 were also below detection levels in the ©3F.
populatiort lwith drug resistance developing

133] . . . However, regimens containing nucleoside ana-
more slowlyi33] an issue which may necessitate : X )
- logues may be more likely to achieve CSF viral

continued use of a CNS-penetrating compound in : .
. . . . "loads below assay detection than those containing
a regimen despite the presence of resistant virus

in the plasma. Zidovudine has the highest CSF Protease inhibitors alorié*]
plasma ratio of the available drugs (around 0.6) and
appears to have a protective effect against AIDS
dementid!3¥ Zidovudine-resistant virus has, Evidence linking the presence of drug-resistant
however, been isolated from both CSF and brairviral quasispecies to virological and clinical failure
tissuel13%] is increasing, and information on patterns of resis-

Of the other nucleoside analogues, zalcitabinetance and cross-resistance should therefore be con-
didanosine and stavudine all have C§ffasmara- sidered when deciding how best to sequence and/or
tios of around 0.2 or more, while lamivudine may combine agents. Optimum sequences or combina-
penetrate less well. Combinations of zidovud-tions should comprise agents which select non-
ine/lamivudine and stavudine/lamivudine haveoverlapping resistance patterns and maintain the
been reported to have a similar effect on HIV RNAwidest possible base of future treatmé#t2411To

7.5 Resistance and Cross-Resistance

Table IV. Potential overlapping toxicities. For additional information, please refer to full prescriber information or investigational drug brochures

Drug Toxicity

Nucleoside analogues

Zidovudine Myelosuppression, myopathy, nausea

Zalcitabine Peripheral neuropathy, oral ulcers

Didanosine Pancreatitis, diarrhoea, peripheral neuropathy

Stavudine Peripheral neuropathy

Lamivudine Gastrointestinal disturbances, hair loss, myelosuppression, exacerbation of peripheral neuropathy
Abacavir Rash, raised LFT

Non-nucleoside reverse transcriptase inhibitors

Delavirdine mesylate Rash, liver dysfunction
Nevirapine Rash (17%), 1+ GGT, hepatitis, Stevens-Johnson syndrome (0.5%)
Efavirenz Dizziness, rash (<5%)

Protease inhibitors

Saquinavir Few described at 600 mg tid of HGC or SGC preparations; loose stools and nausea at higher doses
Indinavir Hyperbilirubinaemia (=15%), nephrolithiasis (=5%), t LFTs, initial nausea

Ritonavir Diarrhoea, nausea and vomiting, 1 LFTs, 1 triglycerides, perioral paraesthesia

Nelfinavir Loose stools, fatigue, nausea, headache

Abbreviations and symbols: GGT = y-glutamyltransferase; LFT = liver function tests; tid = 3 times daily; 1 = increase.
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date, HIV has proven to be a highly mutable virusless likely to achieve a virological response to the
whose enzymes exhibit remarkable plasticity, andaddition of zalcitabine than those with wild-type
concerns exist for the potential of selecting forvirus at baselin€® These data are in keeping with
multi-drug—resistant HIV. Again, caution must be a report suggesting that for every 10-fold reduction
used in translating data from interactions observedn in vitro viral susceptibility to zidovudine, there
in vitro, even with clinical isolates, to clinical prac- is a corresponding 2.2- and 2-fold decrease in sen-
tice. sitivity to didanosine and zalcitabine, respec-
Prevention of resistance appears to be feasiblévely.l143 Additionally, both viral and cellular re-
only when viral replication is fully arrested in all sistance to zidovudine may limit the future utility
body compartments where antiviral drug concen-of stavudind!46.1471|t would therefore appear that
trations (hence selective pressures) are achievedidovudine resistance has negative consequences
The availability of rapid probes to detect resis-for patients, in terms of both disease progression
tance-associated mutations has the potential tand limitation of subsequent treatment options
both contribute to data-driven decision-makingwith nucleoside analogues. However, these proper-
and expand our understanding of the clinical im-ties may not be exclusive to zidovudine as the ex-
portance of resistance. However, more data are réent to which these problems are also observed with
quired on the interpretation and use of these toolsther antiretrovirals is not fully appreciated.
before they are widely used in clinical practig! Monotherapy with didanosine selects for a mu-
Resistance data from ACTG 116B/117 revealedation at codon 74 in 56% of patients at 6 months,
a strong correlation between the presence of phewhich is associated with both virological fail-
notypic [concentration which inhibits 50% of the urd!48! and cross-resistance to zalcitabfél
virus (IGsg) >1.0umol/L] or genotypic (presence However, resistance to didanosine is generally in-
of 215 and 41 mutations) zidovudine resistance anffequent when that agent is combined with zido-
disease progressioff:142 Importantly, the in- vudine in initial regimens. Similarly, the 184V mu-
creased risk of progression and death with zidotation, which develops almost universally by 12
vudine resistance was independent of the benefitweeksin vivo during both monotherapy and com-
associated with switching to didanosine in thisbination therapy in patients treated with lamivud-
trial. Patients with zidovudine-resistant virus wereine, and is associated with reduced susceptibility
at increased risk of disease progression whethegup to 8-fold) to both zalcitabine and didano-
they continued on zidovudine or switched to sinel'%% raises concerns with lamivudine regard-
didanosine, implying that the benefits associatedng the limitation of subsequent therapeutic op-
with a change of therapy are not directly related tdions, an issue which requires clarification.
the suppression of zidovudine-resistant virlrs. As lamivudine appears to be active in a range of
vitro observations of increased cytopathogeni-clinical contexts, including patients with advanced
cityl’43] and increased replicative capacity of disease and substantial prior zidovudine experi-
zidovudine-resistant virus compared with wild- ence, it may be prudent to save this compound for
type virus in drug-free stimulated peripheral bloodlater in the therapy sequence. Unfavourable
mononuclear cells (PBMGJ$J* may help to ex- changes in sensitivity to both zidovudine and
plain these findings. didanosine have been reported during monother-
Quantitative assessment of plasma HIV RNAapy with stavudine. However, these observations
with or without the 215 mutation has shown thatmay be explained by methodological issues in this
addition of didanosine to ongoing zidovudine ther-study!*51 Reduced susceptibility to zalcitabine ap-
apy results in a decrease in wild-type RNA but notpears to be slow to develop, with the most well
mutant RNA, despite the mutant virus being sensicharacterised mutation at codor8952.153Inot af-
tive to didanosinen vitro.[”3! Similarly, patients fecting viral sensitivity to other nucleoside ana-
with zidovudine-resistant virus are significantly logues, although mutations at other sites leading to
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cross-resistance to didanosine and/or lamivudine 7.6 Delaying the Development
have occasionally been reported during zalcitabine of Resistance

therapy139] . L .
. . C . Viral replication in the presence of the selective
Potential sequencing of protease inhibitors is

equally problematic, with a lack of clear data to pressure of antiretrovilrals represents t.he ideal cir-
. . L . cumstances for selection of resistant virus. Reduc-
guide .ratlonaI. Qecmon T“ak'”g- The.protease €M%ion in viral replication to the lowest achievable
zyme is surprisingly flexible, with maintenance of |o\e15 therefore, appears to be the best strategy for
good function despite numerous mutations in 'tsdelaying resistance. Additionally, some combina-
structure. In principal, all protease inhibitors havetions of mutations may represent unacceptably
the potential to select for cross-class—resistant Vidysfunctional changes for HIV and may lead to the

rus; the likelihood is that this is in part a function delay of resistance appearing to one or more com-

of the number of accumulated mutations. ponents of a combination, or to selection of an in-
Anumber of mutations have been described thatreasingly compromised virus.
are selected, botim vitro andin vivo, by both Resistance patterns of available drugs have re-

ritonavir and indinavir and that result in cross- cently been reviewdt14tand are likely to rep-
resistance to each otH&154] Indinavir has also resent essential knowledge in the rational use of
been reported to select for virirsvivo which is ~ antiretroviral agents, both in choosing the initial
cross-resistant to saquinavir and VX-4¥8]  therapy and in designing a salvage regimen.
Ritonavir-resistant virus appears to frequently be )
cross-resistant to nelfinavir. The key mutations as- 8- €onclusions
sociated with saquinavir resistance are at codon 90 pecisions regarding the use of antiretrovirals
and 48 of the protease gene and for nelfinavir ashould be driven by clinical and surrogate marker
codon 301%5:15€1These initial mutations do not re- data,in vitro data and biologically plausible theo-
sult in cross-resistance to other agents in the ahbretical considerations. Commencement of ther-
sence of additional accessory mutations. Howeverapy would appear to be most rational early in the
studies of subsequent protease inhibitor therapy aourse of the disease and, potentially, during
ter initial saquinavir or nelfinavir-containing re- seroconversiof38! Early intervention has a num-
gimens reveal a range of responses both good arlier of theoretical advantages over initiation of
bad. therapy at a later stage of infection, not least of
The predominant resistance pattern for VX-Which i§ treatment Qf a more homogeneo_us_ viral
478157 appears to be different from that for the 4 Populationit>¥-161This approach also maximises
established protease inhibitors. Responses to SuH}e potential for further therapeutic interventions.

sequent therapy in small studies, mostly with only. ll\lodveltrz:lptprtoacres VthChlrlillve bei(ejznf p”roposed
short term follow-up, are shown in table 1. include that treatment for could tollow a

Cross-class resistance at codons 103 and 18T0del of induction therapy using 5 or 6 agents to

limit th | ¢ . bini achieve virological remission or ‘knock-down’,
may imit the vajue of sequencing or Combining ¢,y e by a dual or triple combination as a main-
NNRTIs. The continued clinical effectiveness of

tenance regimel%2 However, current limitations

some drug regimens may be achieved with well, §rq availability, tolerability and cost suggest
tolerated agents (e.g. NNRTIs, protease inhibitorsynat the sequencing of 3-drug regimens is likely
by increasing the dosage to above the inhibitoryto remain the mainstay of antiretroviral therapy
concentration for resistant virus. However, this ap-in the foreseeable future. The benefits of early
proach may result in selection of more highly re-intervention with combination therapy are sup-
sistant mutants, within the constraints of replica-ported by evidence from ACTG 13! in which

tion competence. a delay in clinical disease progression was ob-
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Agreement to initiate

treatment
\ Y
Viral load Viral load
<50000 250000
copies/ml copies/ml
2 NA + NNRTI v
or 2 NA + NNRTI
2NA+1o0r2Pl o
@7 2NA+1or2PI
consider NNRTI + PI if
NAs contraindicated

If intolerant to NAs, substitute with subclass

ZDV-d4T-abacavir
ddC-ddI-3TC-abacavir
Switch PI

On virological failure

'

Change =2 components (preferably all)
Introduce new class of drug
Consider 2 Pls

On virological failure

Aim: to reduce viral load by
reduction of >0.5 log by
Recycle NAs week 8, and to manage risk
Use 2 PIs of opportunistic infections

Fig. 1. A proposed simplified algorithm for the treatment of HIV infection. Abbreviations: 3TC = lamivudine; d4T = stavudine;
ddC = zalcitabine; ddI = didanosine; NA = nucleoside analogue; NNRTI = non-nucleoside reverse transcriptase inhibitor (nevirapine;
efavirenz); Pl = protease inhibitor (after ritonavir therapy, consider a 2-week drug-free period due to induced cytochrome P450
enzyme CYP3A4); RTV = ritonavir; ZDV = zidovudine.

served in asymptomatic patients with relatively slow or prolonged nonprogression of clinical
high CD4 cell counts, confirming previous data diseasé!®4-1671 |t may therefore be reasonable to
from EACG 02023 base decisions regarding the start of therapy on
Viral dynamics studies have suggested that HIWiral load measures, particularly in patients with
replication is extensive and persistent from the firstwell maintained CD4 cell counts. A level of 5000
day of infection2:163.164] glthough in some cases to 10 000 copies/ml appears to be a watershed be-
measurable viral load is low and associated withtween risk of progression and nonprogression in
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untreated patient$%5-167] Individuals with a low Activity data in resting and active cell lines sug-
viral load of less than 10 000, and a high CD4 cellgest that nucleoside analogues may be grouped as
count, have a low medium term risk of disease prozidovudine/stavudine/abacavir and zalcitabine/
gression. didanosine/lamivudine/abacavir, with ideal nucleo-

As well as extending the disease-free periodside combinations containing at least one member
‘early’ intervention appears to be well tolerated of each group. Inclusion of a protease inhibitor in
and may be more likely to provide substantial im-any regimen will widen both cellular and viral
munological and virological responses than initia-strain coverage. More data are required on protease
tion of therapy in patients with advanced immuno-inhibitor combinations; however, the pharmacoki-
deficiencyl’4.168.169]However, these benefits must netic interactions and differing resistance patterns
be balanced with the risk of toxicity and morbidity described with saquinavir and ritonavir or nelfina-
caused by antiretroviral agents. As many newvir suggest that combining these agents will be
drugs and new classes of antiretrovirals are curvaluable. The role of NNRTIs is less clear: poten-
rently in development, intervention with currently tially, they may be best used in an initial viral
recommended therapies should also represent ‘§nock-down’ regimen. A simplified algorithm
considered balance between maximising the postructure for the management of antiretroviral ther-
tential to benefit from future therapies by maintain-apy which can be adapted according to drug avail-
ing CD4 levels and clinical health, versus the riskability is shown in figure 1.
of limiting the efficacy of subsequent options.

Although no clear definition of therapy failure ~ Acknowledgements
is currently available other than clinical failure,  Thanks to Dr. Stephano Vello for reviewing earlier ver-
change of therapy should reasonably be consideresbons of this manuscript. The writing of this article was
once viral load (or a key resistance mutation) hasupported by an unconditional educational grant from F.
become detectable, or, more conservatively, refoffmann-La Roche Ltd.
mains above a level associated with increased risk, Ref
per_haps 10 000 copies/ml, on initial therapy' Viro.- 1. Wii g,rgr?o(s:hegK, Taylor ME, et al. Viral dynamics in human
logical response at as early as 4 weeks may be in-  immunodeficiency virus type 1 infection. Nature 1995; 373:
dependently predictive of the potential C”n_ical 2. Héll;bz,zNeumann AU, Perelson AS, et al. Rapid turnover of
benefit of a therapk’% Return of CD4 to baseline plasma virions and CD4 lymphocytes in HIV-1 infection. Na-
or 50% Of. base.”ne has bee,n used, as a markerlofs_ Ffﬁ;féﬂ?ﬂ%ﬁ}éﬁi?\ﬂ Pierson T, et al. Identification of a
therapy failure in some studies, while some physi- reservoir for HIV-1 in patients on highly active antiretroviral
cians continue to define therapeutic failure by clin- therapy. Science 1997; 278: 1295-300

. . 4. Emini EA, Holder DJ, Shivaprakash M, et al. The sustained
ical means. The appearance of genotypic markers ~ suppression of circulating HIV-1 in indinavir-treated patients

of resistance, Sl variants or Change in Cytokine pro- is a consequence of the complete prevention of new viral
. infection cycles. 6th European Conference on Clinical As-
duction from a F1 to a |2 pattern have also been pects and Treatment of HIV-infection; 1997 Oct 11-15: Ham-
suggested as markers which could be used to mod-  burg .
. individual tient's th ] 5. Kempf D, Rode R, Xu Y, et al. The durability of response to
ify an individual patient's therag§? protease inhibitor therapy is predicted by viral load [abstract
Failure, however defined, should prompt substi- no. 62]. International Workshop on HIV Drug Resistance,

. . Treatment Strategies and Eradication; 1997 Jun 25-28: St
tution of at least 2 components of the regimen or, Petersburg (FL)

preferably, changing the entire combination. Deci- 6. Luizzi G, Chirianni A, Clementi M, et al. Analysis of HIV-1

sions to change therapy may also be driven by in- [ " b SeTer 2 S sience o erent e
tolerance to one or more agents and the need for_ AIDS 1996; 10: F51-6 _ _
administration of a medication which may interact " Sf]'oieﬁémig \f’i’fds':(a,_"'ﬁ}; 't\g','pgtf"F'{ﬁ‘f‘l':j‘é'l‘;”inOL'e‘fergfg‘sm‘;f'
at a pharmacokinetic or toxicity level, and may be fluid and viral resistance to zidovudine in children with HIV
similarly best managed by rational substitution. In 8. Dggﬁgrga(?rz?ltth%‘, \I]-|Ionrft?)(r:1t(?,Isetlgls.a?/;ir:gg:gi:}:zeof?égt of ritonavir
all cases, monotherapy should be avoided. (RTV) plus saquinavir (SQV) in subjects who have failed

O Adis International Limited. All rights reserved. Drugs 1998 Mar; 55 (3)



400

Moyle et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. Mohri H, Singh MK, Ching WTW, et al. Quantitation of

indinavir (IDV). 37th Interscience Conference on Antimicro-
bial Agents and Chemotherapy; 1997 Sep 28-Oct 1: Toronto

zidovudine-resistant human immunodeficiency virus type 1
in the blood of treated and untreated patients. Proc Natl Acad
Sci USA 1993; 90: 25-9

Najera I, Richman DD, Olivares I, et al. Natural occurrence of

drug resistance mutations in the reverse transcriptase of hu-28.

man immunodeficiency virus type 1 isolates. AIDS Res Hum
Retroviruses 1994; 10: 1479-88

Najera I, Holguin A, Quinones-Mateu E, et Rbl gene
quasispecies of human immunodeficiency virus: mutations
associated with drug resistance in virus from patients under-
going no drug therapy. J Virol 1995; 69: 23-31

Frost SDW, McLean AR. Quasispecies dynamics and the emer-
gence of drug resistance during zidovudine therapy of HIV
infection. AIDS 1994; 8: 323-32

Kellam P, Boucher CAB, Tijnagal JMGH, et al. Zidovudine 30.

treatment results in the selection of human immunodeficiency
virus type 1 variants whose genotypes confer increasing lev-
els of drug resistance. J Gen Virol 1994; 75: 341-51

Deeks S, Loftus R, Cohen P, et al. Incidence and predictors of
virologic failure to indinavir (IDV) or/and ritonavir (RTV) in
an urban health clinic. 37th Interscience Conference on Anti-
microbial Agents and Chemotherapy; 1997 Sep 28-Oct 1:
Toronto

Conway B. The activity and safety of two formulations of

saquinavir combined with two nucleosides in treatment-naive 32.

patients. 6th European Conference on Clinical Aspects and
Treatment of HIV-infection; 1997 Oct 11-15: Hamburg
BHIVA Guidelines co-ordinating committee. British HIV Asso-
ciation guidelines for antiretroviral treatment of HIV
seropositive individuals. Lancet 1997; 349: 1086-92
Carpenter CJ, Fischl MA, Hammer SM, et al. Antiretroviral
therapy for HIV infection in 1997. JAMA 1997; 277: 1962-9
DeMasi R, Staszewski S, Dawson D, et al. Control of HIV-1
RNA prevents clinical disease progression to AIDS [abstract

no. 105]. International Workshop on HIV Drug Resistance, 34.

Treatment Strategies and Eradication: 1997 Jun 25-28: St
Petersburg (FL)

Fischl MA, Richman DD, Greico MH, et al. The efficacy of
azidothymidine (AZT) in the treatment of patients with AIDS
and AIDS-related complex: a double-blind, placebo control-
led trial. N Engl J Med 1987; 317: 185-91

Fischl MA, Richman DD, Hansen N, et al. The safety and effi-
cacy of zidovudine (AZT) in the treatment of subjects with
mildly symptomatic human immunodeficiency virus type 1
(HIV) infection: a double-blind, placebo-controlled trial. Ann
Intern Med 1990; 112: 727-37

\Volberding PA, Lagakos SW, Koch MA, et al. Zidovudine in
asymptomatic human immunodeficiency virus infection — a
controlled trial in persons with fewer than 500 CD4-positive
cells per cubic millimeter. N Engl J Med 1990; 322: 941-9

Hamilton JD, Hartigan PM, Simberkoff MS, et al. A controlled
trial of early versus late treatment with zidovudine in symp-
tomatic human immunodeficiency virus infection. N Engl J
Med 1992; 326: 437-43

Cooper DA, Gatell JM, Kroon S, et al. Zidovudine in persons
with asymptomatic HIV infection and CD4+ cell counts
greater than 400 per cubic millimeter. N Engl J Med 1993;
329: 297-303

Concorde Coordinating Committee. Concorde: MRC/ANRS
randomized double-blind controlled trial of immediate and
deferred zidovudine in symptom-free HIV infection. Lancet
1994; 343: 871-81

Lenderking WR, Gelber RD, Cotton DJ, et al. Evaluation of the
quality of life associated with zidovudine treatment in asymp-

O Adis International Limited. All rights reserved.

26.

27.

29.

31.

33.

35.

36.

37.

38.

39.

40.

41.

42.

tomatic human immunodeficiency virus infection. N Engl J
Med 1994; 330: 738-43

Volberding PA, Lagakos SW, Grimes JM, et al. The duration of
zidovudine benefit in persons with asymptomatic HIV infec-
tion. JAMA 1994; 272: 437-42

Noticeboard: didanosine and ACTG 116A [editorial]. Lancet
1993; 341: 109

Follansbee S, Drew L, Olsen R, et al. The efficacy of zalcitabine
(ddC, HIVID) versus zidovudine (ZDV) as monotherapy in
ZDV naive patients with advanced HIV disease: a random-
ized, double-blind comparative trial (ACTG 114; N3300) [ab-
stract no. PO-B26-2113]. IXth International Conference on
AIDS and 4th World Congress on STD; 1993 Jun 7-11: Berlin

Hammer S, Katzenstein D, Hughes, M. et al. A trial comparing
nucleoside monotherapy with combination therapy in HIV-
infected adults with CD4 cell counts from 200 to 500 per cubic
millimeter. N Engl J Med 1996; 335: 1081-90

Katzenstein DA, Hammer SM, Hughes MD, et al. The relation
of virologic and immunologic markers to clinical outcomes
after nucleoside therapy in HIV-infected adults with 200 to
500 CD4 cells per cubic millimeter. N Engl J Med 1996; 335:
1091-8

Massari F, Staszewski S, Berry P, et al. Adouble-blind, random-
ized trial of indinavir (MK-639) alone or with zidovudins
zidovudine alone in zidovudine naive patients [abstract no.
LB-6]. 35th Interscience Conference on Antimicrobial Agents
and Chemotherapy; 1995 Sep 17-20: San Francisco

Massari F, Conant M, Mellors J. A phase Il open-label, random-
ized study of the triple combination of indinavir, zidovudine,
and didanosine versus indinavir alone and zidovudine/
didanosine in antiretroviral naive patients [abstract no. 90].
3rd Conference on Retroviruses and Opportunistic Infections:
1996 Jan 28: Washington, D.C.

Danner SA, Carr A, Leonard JM, et al. Safety, pharmacokinetics
and antiviral activity of ritonavir, an inhibitor of HIV-1 pro-
tease [abstract no. 75]. 4th International Workshop on HIV
Drug Resistance; 1995 Jul 6-9: Sardinia, Italy

Danner SA, Carr A, Leonard JM, et al. A short-term study of the
safety, pharmacokinetics, and efficacy of ritonavir, an inhibi-
tor of HIV-1 protease. N Engl J Med 1995: 333: 1528-33

Markowitz M, Saag M, Powderly WG, et al. A preliminary
study of ritonavir, an inhibitor of HIV-1 infection. N Engl J
Med 1995; 333: 1534-9

Molla A, Korneyeva M, Gao Q. Ordered accumulation of mu-
tations in HIV protease confers resistance to ritonavir. Nature
Med 1996; 2: 760-6

Norbeck D, Hsu A, Granneman R, et al. Virologic and immu-
nologic response to ritonavir (ABT-538), an inhibitor of HIV
protease [abstract no. 70]. 4th International Workshop on HIV
Drug Resistance; 1995 Jul 6-9; Sardinia, Italy

Markowitz M, Conant M, Hurley A, et al. Phase /Il dose range-
finding study of the HIV protease inhibitor Ag 1343 [abstract
no. LB-4]. 35th Interscience Conference on Antimicrobial
Agents and Chemotherapy; 1995 Sep 17-29: San Francisco

Moyle G, Youle M, Chapman S, et al. APhase Il dose-escalation
study of the Agouron protease inhibitor Ag 1343 [abstract no.
LB-3]. 35th Interscience Conference on Antimicrobial Agents
and Chemotherapy; 1995 Sep 17-20: San Francisco

Schapiro JM, Winters MA, Stewart F, et al. The effect of high-
dose saquinavir on viral load and CD4: pl T-cell counts in
HIV-infected patients. Ann Intern Med 1996; 124: 1039-50

Delta Coordinating Committee. Delta: a randomised double-
blind controlled trial comparing combinations of zidovudine
plus didanosine or zalcitabine with zidovudine alone in HIV-
infected individuals. Lancet 1996; 348: 283-91

CAESAR Coordinating Committee. Randomised trial of addi-
tion of lamivudine or lamivudine plus loviride to zidovudine-

Drugs 1998 Mar; 55 (3)



Selection and Use of Antiretroviral HIV Therapy

401

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

containing regimens for patients with HIV-1 infection: the 56.

CAESAR trial. Lancet 1997; 349: 1413-21

Hammer SM, Hughes MD, Squires K, 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; 57.

337: 725-33
Loveday C, Devereux H, Burke A, et al. Acomparison of HIV-1
RNA load assays for baseline values prior to commencing

therapy in a clinic population with epidemiological evidence 58.

of non-clade B virus [abstract no. 45]. International Workshop
on HIV Drug Resistance, Treatment Strategies and Eradica-
tion; 1997 Jun 25-28: St Petersburg (FL)

Opravil M, DeMasi R, Hill A. Prediction of long-term HIV

RNA suppression during zidovudine/lamivudine treatment 59.

[abstract no. 60]. International Workshop on HIV Drug Re-
sistance, Treatment Strategies and Eradication; 1997 Jun 25-
28: St Petersburg (FL)

Borleffs JCC, Boucher CAB, Schuurman R, et al. Saquinavir- 60.

soft gelatin capsules versus indinavir as part of AZT and 3TC
containing triple therapy. 6th European Conference on Clin-
ical Aspects and Treatment of HIV-infection; 1997 Oct 11-15:
Hamburg

Posniak A. Study of protease inhibitors in combination in Eur- 61.

ope (SPICE). 6th European Conference on Clinical Aspects
and Treatment of HIV-infection; 1997 Oct 11-15: Hamburg

Murphy R, Pottage J, Peterson D, et al. A 15-site, open-label,
randomized, comparative study of stavudine + didanosine +
indinavir versus zidovudine + lamivudine + indinavir in treat-
ment naive HIV-infected patients. 6th European Conference
on Clinical Aspects and Treatment of HIV-infection; 1997
Oct 11-15: Hamburg

Gulick R, Santana J, Squires K, et al. A 15-site, open-label,

randomized, comparative study of stavudine + lamivudine + 63.

indinavir versus zidovudine + lamivudine + indinavir in treat-
ment naive HIV-infected patients. 6th European Conference
on Clinical Aspects and Treatment of HIV-infection; 1997
Oct 11-15: Hamburg

Moyle GJ, Gazzard BG. The role of stavudine in the manage-64.

ment of adults with HIV infection. Antiviral Ther 1997; 2:
207-18

Conway B, Montaner JSG, Cooper D, et al. Randomised double
65.

blind one year study of the immunological and virological
effects of nevirapine, didanosine and zidovudine combina-
tions among antiretroviral naive, AIDS-free patients with
CD4 200-600 [abstract no. OP7.2]. AIDS 1996; 10 Suppl. 2:
S15

Murphy RL, Montaner J. Nevirapine: a review of its develop-

ment, pharmacological profile and potential for clinical use. 66.

Exp Opin Invest Drugs 1996; 5: 1183-99
Hicks C, Hass D, Seekins D, et al. A phase II, double-blind,

placebo-controlled, dose-ranging study to assess the anti-67.

retroviral activity and safety of DMP 266 (Efavirenz, Sustiva)
in combination with open label zidovudine (ZDV) with
lamivudine [abstract no. 920]. 6th European Conference on
Clinical Aspects and Treatment of HIV-infection; 1997 Oct
11-15: Hamburg

Mathez D, Bagnarelli P, Gorin I, et al. Reductions in viral load
and increases in T lymphocyte numbers in treatment-naive
patients with advanced HIV-1 infection treated with ritonavir,
zidovudine, and zalcitabine triple therapy. Antiviral Ther
1997; 2: 175-83

Saag M, Knowles M, Chang Y, et al. Durable effect of

VIRACEPT (nelfinavir mesylate) in triple combination ther-
apy. Infectious Diseases Society of America Annual Meeting;
1997 Sep 13-16: San Francisco

O Adis International Limited. All rights reserved.

62.

68.

69.

Cameron DW, Heath-Chiozzi M, Kravcik S. Prolongation of
life and prevention of AIDS complications in advanced
HIV immunodeficiency with ritonavir: update [abstract no.
Mo.B.411]. Xlth International Conference on AIDS; 1996 Jul
7-12: Vancouver

Heath-Chiozzi M, Leonard J, Sun E, et al. Ritonavir clinical
benefit correlates with HIV RNA and CD4 cell levels in ad-
vanced HIV illness [abstract no. We.B.3127]. Xlth Interna-
tional Conference on AIDS; 1996 Jul 7-12: Vancouver

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;
337:725-33

Gulick RM, Mellors JW, Havlir D, et al. Treatment with in-
dinavir, zidovudine and lamivudine in adults with human im-
munodeficiency virus infection and prior antiretroviral
therapy. N Engl J Med 1997; 337: 734-9

Mayers D, Riddler S, Bach M, et al. Durable clinical activity
and tolerability for DMP 266 in combination with indinavir
(IDV) at 24 weeks [abstract no. 1-175]. 37th Interscience
Conference on Antimicrobial Agents and Chemotherapy
(ICAAC); 1997 Sep 28-Oct 1: Toronto

Pedneault L, Elion R, Adler M, et al. Stavudine, didanosine, and
nelfinavir combination therapy in HIV-infected subjects:
antiviral effect and safety in an ongoing pilot study. 4th Con-
ference on Retroviruses and Opportunistic Infections; 1997
Jan 22-26: Washington, DC

Hirsch M, Meilbohm A, Rawlins A, et al. Indinavir in combi-
nation with zidovudine and lamivudine in ZDV-experienced
patients with CD4 counts <50 cells/rAirdth Conference on
Retroviruses and Opportunistic Infections; 1997 Jan 22-26:
Washington, DC

Harris M, Rachlis A, Shillington A, et al. Long-term suppres-
sion of HIV in plasma with a combination of two nucleosides
and nevirapine (NVP). 6th European Conference on Clinical
Aspects and Treatment of HIV-infection; 1997 Oct 11-15:
Hamburg

Pakker N, Kroon E, Hall D, et al. Functional capacity of T cells
and immunological response in naive HIV-1 patients treated
with combinations of reverse transcriptase inhibitors [ab-
stract no. OP2.1]. AIDS 1996; 10 Suppl. 2: S10

Ruiz NM, Manion DJ, Labriola DF, et al. HIV-1 suppression to
‘<1 copy/mL by Amplicor assay in patients receiving in-
dinavir +/- DMP 266 (efavirenz): results of DMP 266-003,
cohort IV [abstract no. 921]. 6th European Conference on
Clinical Aspects and Treatment of HIV-infection; 1997 Oct
11-15: Hamburg

Gao WY, Johns DG, Mitsuya H. Anti-HIV-1 activity of hy-
droxyurea in combination with'3'-dideoxynucleosides.
Mol Pharmacol 1994; 46: 767-72

Biron F, Lucht F, Peyramond D, et al. Anti-HIV activity of
the combination of didanosine and hydroxyurea in HIV-1—
infected individuals. J Acquir Immune Defic Syndr 1995; 10:
36-40

Montaner JSG, Zala C, Raboud JM, et al. A pilot study of hy-
droxyurea (HO-urea) as adjuvant therapy among patients
with advanced HIV disease receiving didanosine (ddl) ther-
apy [abstract no. 406]. 3rd Conference on Retroviruses and
Opportunistic Infections; 1996 Jan 28; Washington, DC

Molla A, Korneyeva M, Chernyavskiy T, et al. Characterization
of HIV-1 protease mutations, compliance and drug concen-
trations in patients who have HIV RNA rebound on
ritonavir/saquinavir. International Workshop on HIV Drug
Resistance, Treatment Strategies and Eradication; 1997 Jun
25-28: St Petersburg (FL)

Drugs 1998 Mar; 55 (3)



402

Moyle et al.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Bodsworth NJ, Heaps M, Gosling D, et al. Efficacy of indinavir
(IDV) and ritonavir (RTV) in patients pretreated with saqui-

navir [abstract]. 7th International Antiviral Symposium; 1997 85.

Feb 17-19: Sydney

Novak RM, Colombo J, Linares-Diaz M, et al. Comparison of
AZT/3TC VS. DAT/3TC for the treatment of HIV in persons
with CD4 counts <300 and prior AZT experience [abstract no.
Tu.B. 2132]. XIth International Conference on AIDS; 1996
Jul 7-12: Vancouver

Kahn JO, Lagakos SW, Richman DD, et al. A controlled trial
comparing continued zidovudine with didanosine in human
immunodeficiency virus infection. N Engl J Med 1992; 327:
581-7

Holodniy M, Katzentein D, Mole L, et al. Human immunodefi-
ciency virus reverse transcriptase Codon 215 mutations di-
minish virologic response to didanosine-zidovudine therapy
in subjects with non-syncytium-inducing viral phenotype. J
Infect Dis 1996; 174: 854-7

Fischl MA, Stanley K, Collier AC, et al. Combination and 88

monotherapy with zidovudine and zalcitabine in patients with
advanced HIV disease. Ann Intern Med 1995; 122: 24-32

Abrams DI, Goldman A, Launer C, et al. A comparative trial of
didanosine or zidovudine after treatment with zidovudine in
patients with human immunodeficiency virus infection. N
Engl J Med 1994; 330: 657-62

Spruance SL, Pavia AT, Mellors JW, et al. Clinical efficacy of 89.

monotherapy with stavudine compared with zidovudine in
HIV-infected, zidovudine-experienced patients: a ran-
domized, double-blind, controlled trial. Bristol-Myers
Squibb Stavudine/019 Study Group. Ann Intern Med 1997;
126: 355-63

Japour AJ, Welles S, D’Aquila RT, et al. Prevalence and clinical 90.

significance of zidovudine resistance mutations in human im-
munodeficiency virus isolated from patients after long-term
zidovudine treatment. J Infect Dis 1995; 171: 1172-9

Lalezari J, Haubrich R, Burger HU, et al. Improved survival and
decreased progression of HIV in patients treated with
saquinavir and zalcitabine [abstract no. LB.B. 6033]. Xlth
International Conference on AIDS; 1996 Jul 7-12: Vancouver

Davey RT, Chaitt DG, Reed GF, et al. Randomized, controlled
phase I/11 trial of combination therapy with delavirdine (U-
90152S) and conventional nucleosides in human immunode-
ficiency virus type-1 infected patients. Antimicrob Agents
Chemother 1996; 40: 1657-64

Sylvester S, Caliendo A, An D, et al. HIV-1 resistance mutations

and plasma RNA during ZDV+ddC combination therapy [ab- g3

stract]. J Acquir Immune Defic Syndr Hum Retrovirol 1995;
10 Suppl. 3: 23

Schooley RT, Ramirez-Ronda C, Lange JMA. Virologic and
immunologic benefits of initial combination therapy with
zidovudine and zalcitabine or didanosine compared with
zidovudine monotherapy. J Infect Dis 1996; 173: 1354-66

Quinones-Mateu ME. A unique mechanism for zidovudine-re-
sistance and evidence for a zidovudine-mediated cross-resis-

tance to other nucleoside analogues by zidovudine-resistantgs.

viruses [abstract no. 10]. International Workshop on HIV
Drug Resistance, Treatment Strategies and Eradication; 1997
Jun 25-28: St Petersburg (FL)

Kleim JP, Pauosner M, Winkler I, et al. Nucleoside reverse 96.

transcriptase inhibitor-specific mutations within the HIV-1
pol gene selected with a non-nucleoside type RT inhibitor
[abstract]. J Acquir Immune Defic Syndr Hum Retrovirol
1995; 10 Suppl. 3: 2

Shirasaka T, Kavlick MF, Veno T, et al. Emergence of human
immunodeficiency virus type 1 variants with resistance to
multiple dideoxynucleosides in patients receiving therapy

O Adis International Limited. All rights reserved.

87.

94,

97.

with dideoxynucleosides. Proc Natl Acad Sci USA 1995; 92:
2398-402

Para MF, Collier A, Coombs R, et al. ACTG 333: antiviral ef-
fects of switching from saquinavir hard capsules (SQVhc) to
saquinavir soft gelatin capsule (SQVsgs)witching to in-
dinavir (IDV) after prior saquinavir [abstract no. 299]. Infec-
tious Diseases Society of America Annual Meeting; 13-16
Sep 1997: San Francisco

86. Schapiro J, Winters M, Lawrence J, et al. Clinical and genotypic

cross-resistance between the protease inhibitors saquinavir
and indinavir. International Workshop on HIV Drug Resis-
tance, Treatment Strategies and Eradication; 1997 Jun 25-28;
St Petersburg (FL)

Dulioust A, Paulous S, Guillemot L, et al. Selection of
saquinavir-resistant mutants by indinavir following a switch
from saquinavir [abstract no. 16]. International Workshop on
HIV Drug Resistance, Treatment Strategies and Eradication;
1997 Jun 25-28: St Petersburg (FL)

Lawrence J, Schapiro J, Pesano R, et al. Clinical response and
genotypic resistance patterns of sequential therapy with
nelfinavir followed by indinavir plus nevirapine in saquina-
vir/reverse transcriptase inhibitor-experienced patients [ab-
stract no. 64]. International Workshop on HIV Drug
Resistance, Treatment Strategies and Eradication; 1997 Jun
25-28: St Petersburg

Pym AS, Churchill DR, Galpin S, et al. Presence of mutation at
codon 90 may predict response to ritonavir/saquinavir com-
bination in HIV seropositive patients pretreated with
saquinavir monotherapy [abstract no. 84]. International
Workshop on HIV Drug Resistance, Treatment Strategies and
Eradication; 1997 Jun 25-28: St Petersburg (FL)

Walmsley S, Clark J, Salti |, et al. Can protease inhibitors be
used sequentially in patients with advanced HIV infection
[abstract no. 1-189]. 37th Interscience Conference on Antimi-
crobial Agents and Chemotherapy; 28 Sep-1 Oct 1997: To-
ronto

91. Miller V, Hertogs K, de Bethune M-P, et al. Incidence of HIV-1

resistance and cross-resistance to protease inhibitors after in-
dinavir failure: impact on subsequent ritonavir/saquinavir
combination therapy [abstract no. 81]. International Work-
shop on HIV Drug Resistance, Treatment Strategies and Erad-
ication; 1997 Jun 25-28: St Petersburg (FL)

92. Alpha International Coordinating Committee. The Alpha trial:

European/Australian randomized double-blind trial of two
doses of didanosine in zidovudine intolerant patients with
symptomatic HIV disease. AIDS 1996; 10 (8): 867-80

Allan JD, De Gruttola V, Cross A, et al. An efficacy study of
23-dideoxyinosine (ddl) (BMY-40900) administered orally
twice daily to zidovudine intolerant patients with HIV infec-
tions (ACTG 118) [abstract no. WS-B24-2]. IXth Interna-
tional Conference on AIDS and 4th World Congress on STD;
7-11 June 1993: Berlin

Moyle GJ, Nelson MR, Hawkins D, et al. The use and toxicity
of didanosine (ddl) in HIV antibody positive individuals in-
tolerant to zidovudine (AZT). Q J Med 1993; 86: 155-63

Abrams DI, Goldman Al, Launer C, et al. A comparative trial
of didanosine or zalcitabine after treatment with zidovudine
in patients with human immunodeficiency virus infection. N
Engl J Med 1994; 330: 657-62

Moyle G, Goll A, Snape S, et al. Safety and tolerability of
zalcitabine (ddC) in patients with AIDS or advanced AIDS-
related complex in the European Expanded Access Pro-
gramme. Int J Antimicrob Agents 1996; 7: 41-8

Farthing C, Japour A, Cohen C, et al. Cerebrospinal fluid (CSF)
and plasma HIV RNA suppression with ritonavir (RIT)-
saquinavir (SQV) in protease inhibitor naive patients [abstract
no. LB3]. 37th Interscience Conference on Antimicrobial

Drugs 1998 Mar; 55 (3)



Selection and Use of Antiretroviral HIV Therapy

403

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.
111.

112.

113.

114.

115.

116.

Agents and Chemotherapy (ICAAC); 28 Sep-1 Oct 1997: To-
ronto

Cohen C, Sun E, Cameron D, et al. Ritonavir-saquinavir com417.

bination treatment in HIV-infected patients [abstract no.
LB7b]. 36th Interscience Conference on Antimicrobial
Agents and Chemotherapy; 15-18 Sep 1996: New Orleans

Gazzard BG, Moyle GJ. Individualisation of HIV therapy: the 118.

clinician’s perspective. Br J Clin Prac 1995; 49: 145-7
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; 334: 426-31

Keilbaugh SA, Prusoff WH, Simpson MV. The PC12 cell as a
model for studies of the mechanism of induction of peripheral
neuropathy by anti-HIV 1-dideoxynucleoside analogs. Bio-
chem Pharmacol 1991; 42: R5-8

Lelacher SF, Simon Gl. Exacerbation of dideoxycytidine- 120.

induced neuropathy with dideoxyinosine. J Acquir Immune
Defic Syndr 1991, 4: 538-9

Cupler EJ, Dalakas MC. Exacerbation of peripheral neuropath$21.

by lamivudine. Lancet 1995; 345: 460-1

Gazzard BG, Moyle GJ. The role of didanosine in the mand22.

agement of HIV-1 infection. Antiviral Therapy 1997; 2 (3):
135-47

Sahai J. Risks and synergies from drug interactions. AIDS
1996; 10 Suppl. 1: S21-5

Adkins JC, Peters DH, Faulds D. Zalcitabine: an update of its
pharmacodynamic and pharmacokinetic properties and clin-
ical efficacy in the management of HIV infection. Drugs 1997
Jun; 53 (6): 1054-80

Ferry JJ, Herman BD, Cox SR, et al. Delavirdine (DLV) and
indinavir (IDV): a pharmacokinetic drug-drug interaction
study in healthy adult volunteers [abstract]. 4th Conference

on Retroviruses and Opportunistic Infections: 1997 Jan 22-125.

26; Washington, DC
Cox SR, Batts DH, Stewart F, et al. Evaluation of the pharma-
cokinetic interaction between saquinavir and delavirdine in

healthy volunteers [abstract]. 4th Conference on Retroviruse426.

and Opportunistic Infections: 1997 Jan 22-26; Washington,
DC

Kravcik S, Sahai J, Kerr B, et al. Nelfinavir mesylate increased27.

saquinavir soft gel capsule exposure in HIV patients [ab-
stract]. 4th Conference on Retroviruses and Opportunistic In-
fections: 1997 Jan 22-26; Washington, DC
Lea AP, Faulds D. Ritonavir. Drugs 1996 Oct; 52 (4): 541-6
Cato A, Cavanaugh J, Shi H, et al. Assessment of multiple doses

of ritonavir on the pharmacokinetics of rifabutin [abstract no. 129.

Mo.B.1199]. Xlth International Conference on AIDS; 1996
Jul 7-12: Vancouver

Bertz R, Cao G, Cavanaugh J, et al. Effect of ritonavir on thé 30.

pharmacokinetics of desipramine [abstract no. Mo.B.1201].
Xlth International Conference on AIDS; 1996 Jul 7-12: Van-
couver

Ouellet D, Hsu A, Qian J, et al. Effect of ritonavir on the phar-131.

macokinetics of ethinylestradiol in healthy female volunteers
[abstract no. Mo.B.1198]. Xlth International Conference on
AIDS; 1996 Jul 7-12: Vancouver

Hsu A, Granneman GR, Witt G, et al. Assessment of multiplel32.

doses of ritonavir on the pharmacokinetics of theophylline
[abstract no. Mo0.B.1200]. XIth International Conference on
AIDS; 1996 Jul 7-12: Vancouver

Yven G, Anderson R, Daniels R, et al. Investigation of nelfina-
vir mesylate pharmacokinetic interactions with indinavir and
ritonavir [abstract]. 4th Conference on Retroviruses and Op-
portunistic Infections; 1997 Jan 22-26: Washington, DC

McCrea J, Buss N, Stone J, et al. Indinavir-saquinavir singld.34.

dose pharmacokinetic study [abstract]. 4th Conference on

O Adis International Limited. All rights reserved.

119.

123.

124.

128.

133.

Retroviruses and Opportunistic Infections; 1997 Jan 22-26:
Washington, DC

Kerr B, Yven G, Daniels R, et al. Strategic approach to
nelfinavir mesylate drug interactions involving CYP3A me-
tabolism [abstract]. 4th Conference on Retroviruses and Op-
portunistic Infections; 1997 Jan 22-26: Washington, DC

Back DJ, Haggard PG, Veal GJ, et al. Intracellular phosphory-
lation interactions between nucleoside analogues [abstract
no. 41]. 5th European Conference on Clinical Aspects and
Treatment of HIV Infection; 1995: Copenhagen

Ruiz L, Romeu J, Martainez-Picado J, et al. Efficacy of triple
combination therapy with zidovudine (ZDV) plus zalcitabine
(ddC) plus lamivudine (3TC) versus double (ZDV/3TC) com-
bination therapy in patients previously treated with ZDV/
ddC. AIDS 1996; 10: F61-6

Stretcher BN, Pesce AJ, Frame PT, et al. Correlates of zidovud-
ine phosphorylation with markers of HIV disease: progres-
sion and drug-toxicity. AIDS 1994; 8: 763-9

Johnson VA. Combination therapy: more effective control of
HIV type 1? AIDS Res Hum Retrovirol 1994; 8: 907-12

Merrill DP, Moonis M, Chou T-C, et al. Lamivudine or stavu-
dine in two- and three-drug combinations against human im-
munodeficiency virus type 1 replicatiamvitro. J Infect Dis
1996; 173: 355-64

Merrill DP, Manion DJ, Chou T-C, et al. Protease inhibitor com-
bination regimens against HIVit vitro. 4th Conference on
Retroviruses and Opportunistic Infections; 1997 Jan 22-26:
Washington, DC

Gao WY, Agbaria R, Driscoll JS, et al. Divergent anti-human
immunodeficiency virus activity and anabolic phosphoryla-
tion of 23-dideoxynucleoside analogs in resting and activated
human cells. J Biol Chem 1994; 269: 12633-8

Koot M, Keet IPM, Vos AHYV, et al. Prognostic value of HIV-1
syncytium-inducing phenotype for rate of CD4+ cell deple-
tion and progression to AIDS. Ann Intern Med 1993; 118:
681-8

Richman DD, Bozette SA. The impact of syncytium-inducing
phenotype of human immunodeficiency virus on disease pro-
gression. J Infect Dis 1994; 169: 968-74

Schellekens PTA, Koot M, Roos MTL, et al. Immunologic and
virologic markers determining progression to AIDS. J Acquir
Immune Defic Syndr 1995; 10 Suppl. 2: S62-6

Delforge M-L, Liesnard C, Debaisieux L, etlalvivo inhibi-
tion of syncytium-inducing variants of HIV in patients treated
with didanosine. AIDS 1995; 9: 89-90

Moyle G. Saquinavir: a review of its development, pharmaco-
logical properties and clinical use. Exp Opin Invest Drugs
1996; 5: 155-67

Epstein LG, Kuiken C, Blumberg BM, et al. HIV-1 V3 domain
variation in brain and spleen of children with AIDS: tissue-
specific evolution within host-determined quasispecies. Vi-
rology 1991; 180: 583-90

Ball JK, Holmes EC, Whitwell H, et al. Genomic variation of
human immunodeficiency virus type-1 (HIV-1): molecular
analysis of HIV-1 in sequential blood samples and various
organs obtained at autopsy. J Gen Virol 1994; 75: 867-79

Haggerty S, Stevenson M. Predominance of distinct viral geno-
types in brain and lymph node compartments of HIV-1-in-
fected individuals. Viral Immunol 1991; 4: 123-31

Wildemann B, Haas J, Ehrhart K, etlalvivo comparison of
zidovudine resistance mutations in blood and CSF of HIV-1
infected patients both simultaneously in plasma but also be-
tween different body compartments such as blood and CSF.
Neurology 1993; 43: 2659-63

Portegies P. AIDS dementia complex: a review. J Acquir Im-
mune Defic Syndr 1994; 7 Suppl. 2; S38-49

Drugs 1998 Mar; 55 (3)



404

Moyle et al.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

Di Stephano M, Norkrans G, Chiodi F, et al. Zidovudine-resis-
tant variants of HIV-1 in brain [letter]. Lancet 1993; 342: 865

Foudraine N, de Wolf F, Hoetelmans R, et al. CSF and serurd53.

HIV-RNA during AZT/3TC and d4T/3TC treatment. 4th Con-

ference on Retroviruses and Opportunistic Infections; 1997154.

Jan 22-26: Washington, DC

Collier AC, Marra C, Coombs RW, et al. Cerebrospinal fluid
(CSF) indinavir (IDV) and HIV RNA levels in patients on
chronic indinavir therapy [abstract no. 286]. Infectious Dis-
eases Society of America Annual Meeting: 13-16 Sep 1997:
San Francisco

Moyle GJ, Sadler M, Buss N, et al. Correlation between plasmé56-

and CSF viral load in patients on saquinavir containing re-
gimens: pharmacokinetics (PK) of saquinavir at steady state
in CSF and plasma [abstract no. 249]. 6th European Confer-
ence on Clinical Aspects and Treatment of HIV-infection;
1997 Oct 11-15: Hamburg

Moyle GJ. Use of viral resistance patterns to antiretroviral drugsl57'

in optimising selection of drug combinations and sequences.
Drugs 1996 Aug; 52 (2): 168-85

Moyle G. Influence of emergence of viral resistance on HIV
treatment choice. Int J STD AIDS 1995; 6: 225-6

Moyle GJ. Current knowledge of HIV-1 reverse transcriptase
(RT) mutations selected during nucleoside analogue therapy;
the potential to use resistance data to guide clinical decisions.
J Antimicrob Chemother 1997; 40: 765-77

D’Aquila RT, Johnson VA, Welles SL, et al. Zidovudine resis- 1
tance and HIV-1 disease progression during antiretroviral
therapy. Ann Intern Med 1995; 122: 401-8

Tremblay M, Rooke R, Wainberg MA. Zidovudine-resistant and
-sensitive HIV-1 isolates from patients on drug therapy:
vitro studies evaluating level of replication-competent viruses
and cytopathogenicity. AIDS 1992; 6: 1445-9

Caliendo A, Savara A, An D. Zidovudine-resistance mutations1 2.

increase replication in drug-free PBMC stimulated after in-

fection [abstract]. J Acquir Immune Defic Syndr Hum Retro- 163.

virol 1995; 10 Suppl. 3: 2-3
Mayers DL, Japour AJ, Arduino J-M, et al. Dideoxynucleoside

resistance emerges with prolonged zidovudine therapy. Anti-164.

microb Agents Chemother 1994; 38: 307-14
Rooke R, Parniak MA, Tremblay M, et al. Biological compari-

sons of wild-type and zidovudine-resistant isolates of humanl165.

immunodeficiency virus type 1 from the same subjects: sus-
ceptibility and resistance to other drugs. Antimicrob Agents
Chemother 1991; 35: 988-91

Dianzani F, Antonelli G, Turriziani O, et al. Zidovudine induces
the expression of cellular resistance affecting its antiviral ac-
tivity. AIDS Res Hum Retroviruses 1994; 10: 1471-8

Kozal MJ, Kroodsma K, Winters MA, et al. Didanosine resis-

tance in HIV-infected patients switched from zidovudine to 167.

didanosine monotherapy. Ann Intern Med 1994; 121: 263-8

Gu Z, Gao Q, Parniak MA, et al. Novel mutation in the human
immunodeficiency virus type 1 reverse transcriptase gene en-
codes cross resistance tg32dideoxyinosine and' B'-dide-
oxycytidine. J Virol 1992; 66: 7128-35

Gao Q, Gu ZX, Parniak MA, et al. The same mutation that
encodes low-level human immunodeficiency virus type 1 re-
sistance to '23-dideoxyinosine and'Z'-dideoxycytidine
confers high-level resistance to the (-) enantiomer 8f-2
dideoxy-3-thiacytidine. Antimicrob Agents Chemother 1993;
37:1390-2

Lin HJ, Myers LE, et al. Multicenter evaluation of quantifica-

158.

161.

166.

168.

169.

170.

decreased susceptibility t6 2-dideoxycytidine. Antimicrob
Agents Chemother 1992; 36: 153-7

Craig C, Moyle G. The development of resistance of HIV-1 to
zalcitabine. AIDS 1997; 11: 271-9

Condra JH, Schleif WA, Blahy OM, et kl.vivoemergence of
HIV-1 variants resistant to multiple protease inhibitors. Na-
ture 1995; 374: 569-71

55. Jacobsen H, Hanggi M, Ott M, et hi.vivo resistance to a

human immunodeficiency virus type 1 protease inhibitor: mu-
tations, kinetics and frequencies. J Infect Dis 1996; 173:
1379-87

Patick AK, Duran M, Cao Y, et al. Genotypic and phenotypic
characterisation of HIV-1 variants isolated framvitro se-
lection studies and from patients treated with the protease
inhibitor, nelfinavir [abstract no. 29]. 5th International Work-
shop on HIV Drug Resistance; 1996 Jul 3-6: Whistler, British
Columbia, Canada

Tisdale M, Myers R, Najera |, et al. Analysis of resistant inter-
actions with 141W94 (VX-478) and other protease inhibitors.
5th International Workshop on HIV Drug Resistance; 1996
Jul 3-6: Whistler, British Columbia, Canada

Kinloch-de Loés S, Hirschel BJ, Hoen B, et al. A controlled trial
of zidovudine in primary human immunodeficiency virus in-
fection. N Engl J Med 1995; 333: 408-13

59. Wolinsky SM, Wike CM, Korber BT, et al. Selective transmis-

sion of human immunodeficiency virus type-1 variants from
mother to infants. Science 1992; 255: 1134-7

60. Zhang L, MacKenzie P, Cleland A, et al. Selection for specific

sequences in the external envelope protein of human immu-
nodeficiency virus type 1 upon primary infection. J Virol
1993; 67: 3345-56

Zhu T, Mo H, Wang N, et al. Genotypic and phenotypic charac-
terization of HIV-1 in patients with primary infection. Science
1993; 261: 1179-81

Ho DD. Time to hit HIV, early and hard. N Engl J Med 1995;
333: 450-1

Pantaleo G, Graziosi C, Demarest JF, et al. HIV infection is
active and progressive in lymphoid tissue during the clinically
latent stage of disease. Nature 1993; 362: 355-8

Pantaleo G, Menzo S, Vaccarezza M, et al. Studies in subjects
with long-term nonprogressive human immunodeficiency vi-
rus infection. N Engl J Med 1995; 332: 209-16

Cao Y, Qin L, Zhang L, et al. Virologic and immunologic char-
acterization of long-term survivors of human immunodefi-
ciency virus type 1 infection. N Engl J Med 1995; 332: 201-8

Hogervorst E, Jurriaans S, deWolf F, et al. Predictors for non-
and slow progression in human immunodeficiency virus
(HIV) type 1 infection: low viral RNA copy numbers in serum
and maintenance of high HIV-1 p24-specific but not V3-
specific antibody levels. J Infect Dis 1995; 171: 811-21

Mellors JW, Kingsley LA, Rinaldo CR, et al. Quantitation of
HIV-1 RNA in plasma predicts outcome after seroconversion.
Ann Intern Med 1995; 122: 573-9

Luque F, Caruz A, Pineda JA, et al. Provirus load changes in
untreated and zidovudine-treated human immunodeficiency
virus type 1-infected patients. J Infect Dis 1994; 169: 267-73

Yerly S, Kaiser L, Baumberger C, et al. Early and prolonged
decrease of viraemia in HIV-1-infected patients treated with
didanosine. J Acquir Immune Defic Syndr 1995; 8: 358-64

Yerly S, Kaiser L, Mermillod B, et al. Response of HIV RNA
to didanosine as a predictive marker of survival. AIDS 1995;
9: 159-63

tion methods for plasma human immunodeficiency virus type
1 RNA. J Infect Dis 1994; 170: 553-62

Correspondence and reprints: DrG.J. Moyle or B.G. Gazzard,

Fitzgibbon JE, Howell RM, Haberzettl CA, et al. Human im- Kobler Centre, Chelsea and Westminster Hospital, 369 Ful-
munodeficiency virus type 1 pol gene mutations which causedham Road, London SW10 9TH, England.

O Adis International Limited. All rights reserved.

Drugs 1998 Mar; 55 (3)



	Contents 383
	Summary 383
	1. Goal of Therapy 386
	2. Antiretroviral-Naïve Patients 386
	3. Patients Who Do Not Achieve Optimal Responses 390
	4. Antiretroviral-Experienced Patients 390
	4.1 Historical Data 390

	5. Current Best Practice 391
	6. Nucleoside Analogue-Intolerant Patients 392
	7. Other Factors Influencing Choice of Therapy 392
	7.1 Drug Interactions 392
	7.2 In Vitro Synergy 394
	7.3 Differential Activity Between Cell Lineages and Phenotypes 394
	7.4 Compartment Penetration 395
	7.5 Resistance and Cross-Resistance 395
	7.6 Delaying the Development of Resistance 397

	8. Conclusions 397
	Acknowledgements 399
	References 399
	Correspondence and reprints  404

