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Objective.—To provide clinical recommendations for antiretroviral therapy for
human immunodeficiency virus (HIV) disease with currently (mid 1996) available
drugs. When to start therapy, what to start with, when to change, and what to change
to were addressed.

Participants.—A 13-member panel representing international expertise in anti-
retroviral research and HIV patient care was selected by the International AIDS
Society—USA.

Evidence.—Available clinical and basic science data, including phase 3 con-
trolled trials, clinical endpoint data, virologic and immunologic endpoint data, interim
analyses, studies of HIV pathophysiology, and expert opinions of panel members
were considered. Recommendations were limited to drugs available in mid 1996.

Process.—For each question posed, 1 or more member(s) reviewed and pre-
sented available data. Recommendations were determined by group consensus
(January 1996); revisions as warranted by new data were incorporated by group
consensus (February-May 1996).

Conclusions.—Recent data on HIV pathogenesis, methods to determine
plasma HIV RNA, clinical trial data, and availability of new drugs point to the need
for new approaches to treatment. Therapy is recommended based on CD4~ cell
count, plasma HIV BNA level, or clinical status. Preferred initial drug regimens in-
clude nucleoside combinations; at present protease inhibitars are probably best re-
served for patients at higher progression risk. For treatment failure or drug intoler-
ance, subsequent regimen considerations include reasons for changing therapy,
available drug options, disease stage, underlying conditions, and concomitant
medication(s). Therapy for primary {acute) infection, high-risk exposures to HIV,
and maternal-to-fetal transmission are also addressed. Therapeutic approaches

need to be updated as new data continue to emerge.
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IMPORTANT ADVANCES in under-
standing the biology and treatment of
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human immunodeficiency virus (HIV)
infection have occeurred during the past
18 months. As a result, new scientifi-
cally sound approaches to therapy have
been developed that offer new options
for persons with HIV infection. The rel-
evant recent advances fall into 4 major
categories: (1) a better understanding
of the replication kinetics of HIV
throughout all stages of disease; (2) the
development of assays to determine the
viral load in individual patients; (3} the
availability of several new effective
drugs; and (4) the demonstration that

combination therapy is more effective
than zidovudine monotherapy.

In light of these advances, the rec-
ommendations of earlier state-of-the-art
guidelines'? are no longer applicable to
clinical decision making in 1996. There-
fore, an international panel of clinical
investigators experienced in HIV pa-
tient care was selected and convened by
the International AIDS Society-USA
to develop current recommendations for
the clinical management of HIV-infected
individuals.

The panel addressed 4 central ques-
tions about antiretroviral therapy: when
to initiate therapy, which types of drugs
to use, when to change therapy, and
which types of drugs to use when a
change in therapy is indicated. In addi-
tion, the treatment of primary HIV in-
fection, prevention of vertical transmis-
sion, and postexposure prophylaxis were
addressed. The recornmendations are not
solely based on the results of controlled
clinical trials with well-defined clinical
endpoints. Developing clinical guidelines
in the HIV field at this time requires an
approach firmly anchored in data from
controlled, double-blind e¢linical trials
when available, but must also include
information from trials in progress and
available virclogic and immunologic end-
point data, as well as extrapolations from
studies of the pathophysiology of HIV
infection. Clinical decisions must bemade
for best use of up to 8 available anti-
retroviral drugs, at a time when long-
termstudies with clinical endpoints have
been completed for only a few possible
combinations.

The recommendations herein reflect
the panel's agreement on the importance
of plasma HIV RNA measurements for
predicting risk of clinical progression as
well as of the recent demonstration from
clinical trials of combination therapies
that reductions in plasma HIV RNA
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levels are associated with increased sur-
vival and decreased progression to
AIDS. The recommencdations do not pro-
vide precige algorithms for treatment of
specific clinical situationg, because uvail-
able data do not define a single first-line
regimen for any given indication. Aec-
knowledging the paucity of clinieal trial
experience with some drug combinations
and with all of the newly availuable pro-
tease inhibitors, the goal of the recom-
mendations is to provide enough infor-
mation to permit rational decisions for
regimens and strategies in mid 1996,

INITIATING ANTIRETROVIRAL
THERAPY
Background

Recent data have shed important light
on the virologic and immunologic dy-
namics of HIV infection (reviewed in
reference 3). Early infection of lymphoid
tissue, ™ with continuous high-level vi-
ral replication throughout the course of
the discase, is well documented.™ Half
of the virus population in plasma is
turned over within hours, whieh trans-
lates Lo billions of virions produced and
destroyed daily.™ Several billion CD4"
cells are likewise produced and de-
stroyed each day.

The rate of virug replication stabilizes
after primary infection at a particular
level or “set point” in exch individual.
This level appears to be between 10¢
and 10° HIV RNA copies/mL of plasma
and remains relatively stable in asymp-
tomutic patients over months and pos-
#ibly yvears.” Although it is convenient
to measure viral RNA in plasma, it
should be emphasized that these RNA
levels are an indirect reflection of the
number of productively infected cells In
the body as a whole, and that most viral
replication occurs in extravascular fixed
lvmphoid tissues. It is this viral repli-
cation in lymphoid tissues rather than
circulating virus per se that is mecha-
nistically linked to the progressive im-
munologic depletion that characterizes
the illness. Although there appears to
be a proportionality between plasma vi-
ral RNA and the amount of virus in
fixed lymphoid tissues, the total amount
of virus in the body cannot be directly
calculated from the plasma viral RNA
level. The set point is strongly associ-
ated with rate of disease progression
and time Lo death, with a continuum of
inereased visk with increased plasma
HIV RNA level. At one extreme of this
continuum, a small proportion of sub-
jeets with very long-standing HIV in-
feetion have low HIV RNA levels and
near-normal CD4* cell counts and ap-
pear to have a particularly prolonged

course, At the other extreme, those with
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high levels of plasma viremia (=50 000-
100000 HIV RNA copies/mL) are at a
greatly increased risk of clinical pro-
gression.

Several observational studies and
treatment trials have confirmed this gra-
dient of risk according to baseline plasma
HIV RNA level.!™ With remarkable
agreement between 2 recent studies,
subjeets in the lowest quartile (the 25%
of subjects with the lowest viral load,;
<b000 HIV RNA copies/mL of plasma)
had the lowest risk of progression to
clinical acquired immunodeficiency syn-
drome (AIDS) and death, Subjeets with
a plasma virus level of more than about
30000 to 50000 HIV RNA copies/mL
{the highest quartile) were at the great-
est risk of progression.t!?

HIV RNA levels appear to be more
predictive of progression than CD4-
counts, particularly in asymptomatic pa-
tients with cell counts higher than
(1350 10°L (350/p.L). """ The CD4 " cell
numbers may be difficult to interpret
because the number at any point in time
is only a partial indicator of the risk of
AIDS." The onset of HIV-related symp-
toms is a strong predictor of further
progression to serious opportunistic dis-
BARES.

Until recently, entry criteria for most
clinieal trials of antiretroviral drugs have
centered on pretreatment symptom sta-
tus, prior treatment history, and entry
CD4" cell count. Overall, zidovudine
monotherapy was shown to be effective
in advanced symptomatic disease, in
mildly symptomatic disease, and in
agsymplomatic patients with CD4" eell
counts less than (.500> 10YL.7# In pa-
tients with CD4 - cell count= higher than
L5003 1/ 1L, zidovudine monotherapy
reduced CD4 - cell loss but had no sig-
nificant effect on clinical progression to
AIDS or on survival compared with ini-
tiation of the drug at CI4- cell count at
or below 0.500x 10%L 2>

More recently, plasma HIV ENA as-
says have permitted smaller and more
efficient trial designs using vival load
measurements in addition to or instead
of clinieal and CD4" cell endpoints. Be-
cause of the important new insights
gained from the use of these assays,
strategies for earlier treatment with
more potent combination antiretroviral
regimens in asymptomatic disease are
being considerec 112

In addition to the usefulness in as-
sessing prognosis and guiding the ini-
tiation of therapy, HIV RNA levels are
of potential value in assessing response
to therapy (see next section). Redue-
tions of HIV RN A titer generally occur
within 4 weeks of starting or changing
treatment. Several of the more potent
combinations of antiretroviral drugs are

capable of inducing such profound re-
ductions in viral replication that virus is
no longer detectable in plasma with cur-
rently available techniques. Although
stucdies of the relationship between
changes in viral RNA in plasma and
changes in the levels of virus in fixed
lymphoid tissues are fragmentary, those
that have been completed suggest that
changes in the plasma eompartment are
an indireet reflection of events in fixed
lymphoid tissues®* A reduction in
plasma viral RNA to levels thal are be-
low those detectable by current tech-
niques does not necessarily reflect com-
plete suppression of viral replication.
As an estimated 10" to 10™ virions are
produced daily, it is highly likely that
HIV-1replication continues in lymphoid
tissues following a reduction in plasma
viral RNA by 2 to 4 logy,, albeit at a
gignificantly lower rate.” Even at these
lower replication rates it would be ex-
pected that viral variants with reduced
susceptibility to antiretroviral drugs will
evolve over time, In that viral variation
beging with the first cycles of replica-
tion during primary infection, as HIV-1
infection proceeds a subpopulation of
viral variants that is resistant to anti-
retroviral drugs evolves, even in the
absence of selective pressure. The preva-
lence of such mutants in the population
of virus prior to the initiation of anti-
retroviral therapy is a function of the
number of prior rounds of viral repliea-
tion, the mutation rate, and the selec-
tive advantage (fitness) possessed by
wild-type virus over variants that have
incorporated mutations conferring drug
resistance.”™ Such considerations add
further support to the concept that ear-
lier initiation of therapy would be ex-
pected to result in a more durable re-
spomse than would be expected in later
stages of illness when a broader sayray of
drug-resistant mutants would be ex-
pected to be present. Reductions in
plasma viremia correlate with increased
CD4" cell numbers and AIDS-free sur-
vival.”¥!" Treatments that achieve a
greater and more durable suppression
of HIV replication are assumed to be of
greater clinical benefit. However, the
magnitude and durability of the clinical
henefits associated with plasma viral
RNA suppression to undetectable lev-
els have not been established.
Antiretroviral-Naive Patients.—Sev-
eral trials have shown improvement
based on laboratory indices or clinical
benefits of combinations of 2 nucleoside
analogues for initial therapy in HIV in-
fection (Table 1}. Three trials compared
combination therapy with zidovudine
and didanosine ovr zidovudine and zal-
citabine with monotherapy regimens. In
the US AIDS Clinical Trials Group
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Table 1.—Resuits of Selected Recent Controlled Clinical Trials of Nucleoside Analogues: Studies With 250 Patients or More Observed for 48 Weeks or More
- ______________________________________________________]

No. of Studies Approximate

Maximum CD4- Cell
Count Increase,

Maximum HIV
RNA Reduction,

Regimen* (References) No. of Patients ®10%Lt log,, Copies/mL{

Trials of initial therapy in antiretroviral-naive subjects

Zidovudine/didancsine 312, 27, 33-35) 1000 0.085 14

Zidovudine/zalcitabine 312, 27, 33-35} 1000 0085 1.1

Didanosine 1{12, 33) 250 0.040 0.8

Zidovuding/lamivudine 2 {24, 36, 107} 300 0.085 1.7
Trials in antiretroviral-experienced patientst

Zidovudine/didanosine 3 {12, 33-35, 108} 1000 0.040 1.1

Zidovudine/zalcitabine 3 ({12, 22, 33-35) 800 0.020 0.9

Didanosine 1412, 33) 350 0.035 07

Zidovudinesflamivudine 2 (41, 56, 109) 275 0.032 1.5

. ________________________________________________________________ ]}
*Each of these regimens excegd zidevudine/lamivudine has been shown to be superior to zidovudine monotherapy in delaying disease progression or death. Comparable

data on the effect of zidovudine/lamivudine on clinical outcome are pending, but not yet available.
tFor regimens evaluated in more than 1 trial, the maximum value is the highest mean peak value reported. HIV indicates human immunodeficiency virus.
$The populations in the studies of antiretroviral-experienced patients vary considerably in terms of stage of disease and extent of pretreatment at entry.

(ACTG) 175 study, previcusly untreated
patients with CD4* eell counts of 0.200
to 0.500x10°/L at entry randomized to
combination therapy had sustained clini-
cal benefits and plasma HIV RNA and
CD4" count improvermnents'*; very simi-
lar results were obtained in the Euro-
pean-Australian trial, Delta 1, in patients
with CD4" cell counts of less than
0.350x 10%L at entry®% [n ACTG 175,
didanosine monotherapy was as effec-
tive as the combinations and was supe-
rior to zidovudine monotherapy; didano-
sine alone was not evaluated inthe Delta
1 study. In other studies, initial combi-
nation treatment with zidovudine and
lamivudine reduced plasma HIV ENA
levels and raised CD4* cell counts more
than either drug alone®* for longer than
76 weeks in some patients. These trials
were not powered to detect differences
in rates of clinical endpoints.

There are limited data on other initial
nucleoside analogue-containing regi-
mens that do not include zidovudine. In
a small study of asymptomatic patients
with CD4" cell counts of less than
0,500 10%L., the combination of stavu-
dine and didanosine had laboratory ef-
fects comparable to any of the other
2-drug combinations studied to date and
modest toxic effects.’” The combination
of stavudine and lamivudine may have
similar antiretroviral potency and tol-
erability, but no data are currently avail-
able on the combination. Stavudine
monotherapy is also being investigated
for initial therapy, and preliminary data
indicate antiretroviral activity compa-
rable to zidovudine.*

Antiretroviral-Experienced Pa-
tients.—Results of some clinical trials
in antiretroviral-experienced popula-
tions are considered because they pro-
vide insight into potential regimens for
initial treatment. The US Community
Programs for Clinical Research on AIDS
(CPCRA) 007 trial compared combina-
tion therapy (zidovudine/didanosine or
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zidovudine/zalcitabine) with zidovudine
monotherapy in patients with CD4* cell
counts less than 0.200x10%L or with
AIDS at entry.® Overall, there were
CD4' ecell count inereases but no clini-
cal benefit with combination therapies.
However, most patients had prior zido-
vadine therapy (median, 12 months) and
the risk of disease progression or death
increased proportionally to the dura-
tion of prior zidovudine therapy for both
combinations. In the subset of antiret-
roviral-naive patients or those with less
than 12 months of prior therapy, clini-
cal progression or death was reduced in
the zidovudine/didanosine group.
Combinations of nucleoside analogues
with or without protease inhibitors ap-
pear to have more potent antiretroviral
activity than monotherapy and may also
delay or prevent the emergence of drug
resistance. Several recent trials of pro-
tease inhibitor—containing combinations
have been reported. In patients with
moderately advanced disease, there
were more substantial effects on labo-
ratory markers with the combination of
zidovudine, zaleitabine, and saquinavir
than with the combination of zidovudine
and saquinavir or the combination of
zidovudine and zalcitabine.® In 1 large
phase 3 study, patients with CD4* cell
counts of 0.050 to 0.300X10%L and at
least 16 weeks of prior zidovudine
therapy, the combination of saquinavir
and zalcitabine was assoeiated with sig-
nificantly better elinical (P=.002) and
survival (P=.002) outcomes than either
saquinavir or zaleitabine alone.®® These
effects were, however, less striking than
those seen subsequently with better ab-
sorbed protease inhibitors. In a small
study, the combination of zidovudine,
lamivudine, and indinavir resulted in a
greater than 2.5 log;, HIV RNA redue-
tion at 16 weeks; more than 90% of those
patients had reductions to fewer than
500 HIV RN A copies/mL at 6 months.*!
The triple-drug combination was as well

tolerated as indinavir alone or zidovu-
dine/lamivudine. The combination of
zidovudine, zalcitabine, and ritonavir ex-
hibited antiretroviral activity compa-
rable to zidovudine, lamivudine, and in-
dinavir.® Inalarge trial in patients with
very advanced HIV disease (median
CD4* cell count of 0.018 X 10%/L), the ad-
dition of ritonavir to an existing regi-
men (including no current therapy)
reduced progression to AIDS and mor-
tality by approximately 50%.%+ As yet,
however, there are very few data from
long-term (=52 weeks), large (=250 pa-
tients) controlled clinical trials of any
protease inhibitors.

Lead compounds in the nonnucleoside
reverse transcriptase inhibitor (NNRTT)
class, nevirapine, delavirdine, and lovi-
ride, are extremely potent in vitro, but
are associated with rapid development
of viral resistance. Efforts are continu-
ing to reduce the clinieal impact of viral
resistance by using higher drug doses
and combination therapy with nucleo-
side analogues and protease inhibitors
and evaluating these drug combinations
for initial therapy.

When to Initiate Therapy

Ideally, therapy of HIV infection
should be initiated before irreversible
immunologic damage has occurred. The
decision of when to initiate therapy
should be based on the assessment of
disease progression risk. Natural his-
tory studies and treatment trials dem-
onstrate a continuum of increased risk
with higher viral load and lower CD4*
cell count. As such, the experts differ
somewhat with regard to the precise
trigger point for recommending therapy
(Table 2).

Clinieal trial data support the initia-
tion of therapy in patients with CD4~
cell counts below 0.500x 10%L (or a CD4"
percentage of <25). Some experts would
defer therapy in a subset of patients
with stable CD4* cell counts between

Antiretroviral Therapy for HIV Infection—Carpenter et al



Table 2. —Recommendations for When to Initiate

Treatment
]

Status Recommendation
Symptomatic Therapy recommended
H1V disease™ for all patients

Asymptomatic,
CD4" cell count
<0500 10%L

Asymptomatic,
CD4- cell count
0,500 10%]

Therapy recommendedt

Therapy recaommended
for patients with
=30000-50000 HIV
RNA copies/mL or
rapidly declining CD4
cell counts

Therapy should be
considered for patients
with =5000-10000 HIV
RNA copies/mL

]
*Symptomatic human immunodeficiency virus (HIV)

disease includes symptoms such as recurrent mucosal

candidiasis, oral hairy leukoplakia, and chronic and un-
explained fever, night sweats, and weight loss.
1Some would defer therapy in a subset of patients

with stable CD4- cell counts between 0.350 and 0.500

x 10%L and plasma HIV RNA levels consistently below

5000-10 000 copies/mL.

0.350 and 0.500x 10%L (eg, counts that
remain at the same level for 18 to 36
months) in whom plasma HIVRNA lev-
els are consistently less than 5000 to
10000 HIV RNA copies/mL.

Available clinical trial results do not
define the optimal treatment strategy
for asymptomatic patients with CD4’
cell counts above 0.500X<10°/L. In such
patients, treatment is recommended for
those with more than 30000 to 50000
HIV RNA copies/mL or with rapidly
declining CD4" cell counts (ie, a greater
than 0.300x10%1, loss over 12 to 18
months), based on the very high pro-
gression visk. Treatment should be can-
sidered for patients with HIV RN A lev-
els higher than 5000 to 10000 copies/mL
based on the high progression risk. How-
ever, any decision to initiate therapy at
CD4* cell eounts above 0.500x10%L
must bhe tempered by the fact that there
are no available clinical data to support
treatment at this stage of HIV disease,
and that such earlier therapy carries
with it potential problems related to
long-term toxicity, tolerance, acceptance,
expense, and the possible induction of
drug-resistant virus.

Antiretroviral therapy should be ini-
tiated in all patients with symptomatic
HIV disease {eg, recurrent mucosal ean-
didiasis; oral hairy leukoplakia; chronic
or atherwise unexplained fever, night
sweats, or weight loss).

Initial Antiretroviral Regimens

A central question in the choice of an
initial antiretroviral regimen is whether
to use the most potent antiretroviral
therapy available first in all patients or
toreserve such therapy for patients with
a higher pretreatment progression risk
or for those progressing after initial
therapy has been instituted. At this time,
both approaches are defensible. Based
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on current virologic and immunologic
data, the most potent treatment regi-
men at this time would probably include
2 nueleoside analogues and a potent pro-
tease inhibitor; however, experience
with proteage inhibitors aginitial therapy
and in early HIV disease is still limited.
Untillonger-term elinical trial data from
initial regimens with protease inhibitors
are available, most patients in whom
therapy is indicated should probably be-
gin with 1 of the nucleoside analogue-
containing regimens deseribed below
(Table 3).

The nucleoside analegue combinations
with the most demonstrated clinical ben-
efits are zidovudine/didanosine and zi-
dovudine/zaleitabine (Table 1). Zidovu-
dine/lamivudine may be better tolerated
and appeuars to have comparable anti-
retroviral potency, but supporting clini-
cal endpoint data are not now available.
Also, there is some coneern that initial
lamivudine therapy with resulting re-
sistance mutations at reverse transcrip-
tase codon 184 may impairlater response
to didanosine or zaleitabine, should they
be required.

Although emerging data support com-
bination therapy, didanosine mono-
therapy is also a reasonable option,”*
particularly for patients who cannot tol-
erate or who refuse zidovudine. This
approach may allow the possibility of
adding zidovudine at a later time or
switching to zidovudine/zaleitabine or
zidovudine/lamivudine, although there
are no published data regarding the ef-
ficacy of these regimens in patients pre-
viously treated with didanosine mono-
therapy.

Initial therapy with other non—zidovu-
dine-containing combinations are less well
supported by clinical trial data. Stavudine/
didanosine has antiretroviral potency that
appears comparable to other 2-drug com-
binations™; eareful monitoring is clearly
indicated for neurctoxicity, especially in
more advanced disease. Stavudine/lam-
ivudine is well tolerated, particularly for
patients with limited bone marrow re-
serve who are poor candidates for zido-
vudine-containing regimens. However, no
formal evaluation of the pharmacokinet-
{cs, safety, or activity of the combination
has been completed. Stavudine mono-
therapy iz also well tolerated, but avail-
able information does not permit adequate
comparisons with other initial monothera-
pies (zidovudine or didanosine). Zalcitah-
ine and lamivudine are not satisfactory
single-drug therapies.

As noted, it may be reasonable to in-
clude a protease inhibitor in the initial
regimen for any patient in whorn therapy
is indicated, particularly for patients at
higher risk for progression. In this strat-
egy, a protease inhibitor could be added

for symptomatic patients, patients with
lower or rapidly falling CD4 " cell counts,
and those with high plasma HIV RNA
levels. The choice of a protease inhibitor
should he made on the basis of efficacy
and potency, safety and tolerability, du-
rability of antiviral effects, drug resis-
tance patterns, the potential for limiting
future treatment options, and cost. Sa-
guinavir, the first approved protease in-
hibitor, is well tolerated but has limited
bioavailability and thus potency inits cur-
rently available formulation. A new for-
mulation with improved bioavailability
is under study. Indinavir is very potent
and well tolerated. Toxic effects include
benign hyperbilirubinemia and a 3% to
4% rate of nephrolithiasis (stones are pyi-
marily composed of precipitated indina-
vir). Ritonavir is comparable in potency
toindinavir; it has more frequent adverse
effects including gastrointestinal dis-
turbance (20% to 25% of patients), he-
patotoxicity, headache, and transient
cireumoral paresthesia. Ritonavir is a
particularly efficient inhibitor of the he-
patic enzyme cytochrome P450, which
complicates its use with other drugs me-
tabolized by this pathway. This may be
particularly difficult in patients with ad-
vanced HIV disease in whom 1 or more
of these drugs are commonly required.
The choice of initial therapy, includ-
ing use of nucleosides and protease in-
hibitors, may be guided hy emerging
data on cross-resistance between
drugs.* Inthe case of nucleosides, cross-
resistance among lamivudine, didano-
sine, and zalcitahine hased on codon 184
mutations provides an example of these
concerns. The frequency of selection for
viruses that are cross-resistant in vitro
to some protease inhibitors suggest that
an initial drug may limit future options
for additional or alternative protease in-
hibitors.™ Limited data from in vitro
and sequential treatment studies sup-
port the hypothesis that ritonavir and
indinavir select multiple mutations that
often confer cross-resistance between
these drugs. The mutations most com-
monly selected by saquinavir therapy in
vivo are different and less numerous
and may not confer cross-resistance in
vitro.”* However, some of the saquinavir-
selected mutations have also been seen
in subjects receiving indinavir and rito-
navir, and the clinical consequences of
initiating one protease inhibitor with re-
spect to possible future benefits of an-
other have not yet been fully defined.
The clinical correlates of protease in-
hibitor resistance and cross-resistance
will only be defined by careful analysis
of current and future studies. It is im-
portant to maintain continuous drug ad-
ministration at the optimal dosage level
with all protease inhibitors, as dose re-
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Table 3. —Recommendations for Initial Therapy Regimens

Zidovudine/didanosine, or
zidovudine/zalcitabine, or
zidovudineflamivudine, or
didanosine monotherapy™*

If a protease inhibitor is added to a nucleoside analogue-containing
regimen, the choice of protease inhibitor should be based primarily
on antiretroviral potency and secondarily on other considerations as
described in the textt

*Didanosine monotherapy may be less effective as initial therapy in patients with more advanced human im-
munodeficiency virus (HIV) disease. Other possible non-zidovudine-containing regimens include didanosine/stavu-
dine, stavuding/lamivudine, and stavudine manotherapy, although these regimens are less well studied.

tAntiretroviral potency refers to plasma HIV RNA and CD4' cell count responses associaled wilh these drugs at

approved doses and with currently available formulations.

duction will contribute to the develop-
ment of resistance to these drugs. When
drug toxicity develops it is generally
better tostop the protease inhibitor drug
than to reduce its dose.

CHANGING ANTIRETROVIRAL
THERAPY
Reasons for Changing Therapy

The initial antiretroviral regimen is
of eritical importance; however, few pa-
tients will remain on that treatment for
prolonged periods of time. In general,
there are 3 primary reasons for consid-
ering a change in antiretroviral therapy:

1. Treatment failure. Increased viral
replication, due at least in part to the
emergence of drug-resistant viral vari-
ants, is directly linked to immunologic
and clinical progression. Treatment fail-
ure is indicated by increases In viral
load {eg, a return toward or within .3
to 0.5 log)s of pretreatment plasma HIV
RNA levels), decreases in CD4" cell
count or percentage, or clinical progres-
sion. [deally the patient should be moni-
tored frequently enough that the deeci-
sion to change the regimen can be made
before symptomatic disease progression
oCeurs.

Plasma HIV ENA assays have pro-
vided precise and compelling data on
therelative magnitude and durability of
effects of antiretroviral regimens. These
data underscore the potential of plasma
viral load levels, in conjunetion with
CD4* cell counts, for guiding treatment
deecisions. Preliminary guidelines are
available for using plasma HIV RNA
levels in individual patient manage-
ment.*" If used, plasma HIV RNA level
should be measured 3 to 4 weeks after
initiating or changing therapy, and then
periodically on the same schedule as
CD4" cell counts {eg, every 3 to 6
months). The minimum reduction in HIV
RENA titer indicative of antiretroviral
activity is (.5 log,, or more (about 3-fold)
from pretreatment value (based onintra-
assay variability of about 0.2 logy, and
biclegic variation of about 0.3 logy). The
HIV ENA levels measured withinabout
1 month after immunizations or active
intercurrent illnesses may show substan-
tial but transient elevations associated
with these events, which will resolve
without alteration in therapy.®®*

CD4' cell enumeration has been ex-
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lensively used to guide treatment de-
cisions. As with plasma HIV RN A mea-
surements, it is not possible to strietly
define CD4"* cell changes that definitely
indicate that 4 change in therapy should
be made. Most experts would view a
return of CD4~ ceil counts to pretreal-
ment values as evidence of a loss of drug
effect. Other factors, such as rate of de-
cline of CIM4* cell eount and extent to
which additional treatment regimens are
available, should also be considered.

The oecurrence of HIV-associated
clinical complications is considered evi-
dence of treatment failure. The goal of
using virologic and immunologie param-
eters to guide therapy is toprevent clini-
cal disease progression, as clinical indi-
cators of progression are, at best,
insensitive and late indicators of treat-
ment failure. Decisions to change treat-
ment are often made relatively lute, per-
haps in part because of limited options
and access to drugs, the general con-
servatism of many physicians, and the
implication that altering therapy ac-
knowledges disease progression. How-
ever, accumulating evidence suggests
that earlier decisions to change thevapy
are more likely to have a significant im-
pact on disease progression,™ #5515

2. Toxicity, intolerance, ot nonadher-
ence. Each of the available antiretrovi-
ral treatments is associated with dose-
limiting toxic effects. In general, they
oceut more frequently inindividuals with
advanced disease; in addition, overlap-
ping toxicities with other drugs are more
likely to encroach on therapeutic options
in patient populations with more ad-
vanced disease. Physicians and patients
must maintain an open dialogue about
toxic effeets and adherence to drug regi-
mens.

3. Current use of 4 suboptimal treat-
ment regimen, Zidovudine monotherapy
is a suboptimal regimen and treatment
should be reevaluated in any patient who
is receiving it.

What to Change to

Several factors must be considered in
determining which drugs should be
added or substituted when a decision is
made to change therapy, including the
primary reason for changing, prior treat-
ment history, currently available options,
stage of disease, underlying conditions

(eg, neuropathy), concomitant medica-
tions, and cost and reimbursement is-
sues associated with the regimens. An
essential consideration relates to why a
change In therapy is being made. For
toxieity or intolerance, finding a regi-
men that a patient will tolerate and be
willing to take on an engoing basis is
crucial. Fortreatment falture, drugs with
greater poteney, with different mecha-
nism(g) of action, and those without
eross-resistanee should be sought.

With an expanding number of avail-
able antiretroviral drugs, opportunities
will arise for continuing modification of
the antiretroviral vegimen, and the deci-
sion to use a particularly potent thervapy
early in treatment should be weighed
against the type of regimen that can he
employed al later stages of HIV dizcase.
As with the recommendations for initial
treatment, the most appropriate regimen
cannot be defined specifically for each
clinieal scenario. In gencral, a change to
the most potent regimen availuble is rec
ommended, based on the virologic, im-
munologic, and clinical characteristics of
the individual patient. Table 4 provides
¥ome pepresentative oplions for subse-
fquent reginens,

Patients currently en zidovudine mono-
therapy should be veevaluated as to
whether a more potent antivetroviral regi-
men {eg, adding didanosine, zaleitabine,
or lamivudine to the zidovudine reginmen,
or switching Lo didanosine monothevapy)
should be recommended, ' ##35005% [y
tients with advanced disease and those
with extensive zidovudine experience,
adding lamivudine to zidmvudine or
switching to another type of nucleoside
analogue combination with or withoul a
protease inhibitor may be beneficial. In
patients with advanced dizease, switch-
ing to zaleitabine or adding zalcitabine
provides no additional benefit over zido-
vudine monotherapy. ™ The benefits
of adding didanosine are more modest
than those observed with the initial use
of this combination and arc less demon-
strable or absent in patients with exten-
sive zidovudine experience o advanced
disease. BB Tn gueh patients, new
combinations of nuclenside analogues plus
a protease inhibitor are appropriate.

In patients who have received a com-
bination of 2 nucleoside analogues, such
as zidovadine/didunosine, zidovudine/
zaleltabine, or zidovudine/lamivudine, a
change to combination therapy with at
least 2 new drugs, such as 1 or 2 nucleo-
side analogues and a protease inhibitor
(indinavir, ritonavir, saquinavir) may be
appropriate. For patients for whom ini-
tial regimens included a protease inhibi-
tor, subsequent regimens should include
atleast 2 new drugs; there are currently
insufficient data on viral resistance pat-
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Table 4.—Some Selected Opticns for Changing
Therapy Owing to Treatment Failure or Drug
Intolerance™
L]
Subsequent
Regimen Options

Treatment Failure

Initial Regimen

Zidovudine/didanosine &
protease inhibitor
Zidovudire/lamivudine *
protease inhibitor
Didanosine * protease
inhibitar
Didanosing/stavudine -
protease inhibitor
Zidovudine/lamivudineg !
protease inhibitor
Zidovudine/didanosine/
protease inhibitor
Stavudine/protease
inhibitor
Zidovudire/lamivudine
pretease inhibitor
Stavudine/protease
inhibitor
Zidovudine/lamivudine =
protease inhibitor
Stavudine/protease
inhibitor
Didanosine/protease
inhibitor
Didanosine/protease
inhibitor
Stavudine/protease
inhibitor
Bidancsine/stavudine
Lamivudine/stavudine

Zidovudine

Didanosine

Zidovudine/didancsine

Zidovudine/zalcilabing

Zidovudine/lamivudine

Drug Intelerancet

Zidovudinet Didanosine
Didanesine/stavudine
Lamivudine/stavuding
Stavudine

Didanosing Zidovuding/lamivuding

Lamivudine/stavudine
Stavudine/protease

innibitor
Zidovudine/zalcitabine
Intoferance to Didanosine
zidovuding Didanosine/protease
inhibitor

Didanosine/stavudine
Stavudineiprotease
inhibitor
Zidovudineflamivuding
protease inhibitor
Didanosine/protease
inhibitor
Stavudine/protease
inhibitor
Didanosine/stavudine
L]
“For patients whose initial regimen includes a pro-
tease inhibitor, subsequent regimens should include at
least 2 new drugs chosen from among nucleoside ana-
logues, nonnucleoside reverse transcriptase inhibitors
{if available). and protease inhibitors {one should be
setected for which there is likely to be fittle or no cross-
resistance to the initial protease inhibitor).
tConsidered a suboptimal regimen; all patients on
zidovudine monatherapy should be reevaluated.
1A protease inhibitor could be added to the nucleo-
side analogue regimens listed.

Intolerance to
zalcitabine
Zigovudine/lamivuding

terns Lo be able to provide specific rec-
ommendations for additional or alter-
native protease inhibitors in this setting.

Considerations for Stopping
Antiretroviral Therapy

Stopping antiretroviral therapy may
be appropriate in patients with very ad-
vanced disease for whom there ave sig-
nificant Loxicily and quality-of-life issues
associated with continued antiretroviral
therapy. Data on vival dynamics™ sup-
port the need for continuous therapy with
continued monitoring and reevaluation of
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the antivetroviral regimen. The conse-
quences of drug withdrawal are immedi-
ately evident (within days) in terms of
increases in plasma HIV RN A levels.
In light of this, efforts should be made to
manage drug-related toxicity before all
therapy is ubandoned.

SPECIAL CONSIDERATIONS
Treatment of primary (acute) HIV in-
fection, prophylaxis for the prevention
of HIV transmission by aecidental ex-
posures, and the prevention of malernal-
fetal transfer are discussed below. The
latter 2 settings have been covered in
detail by others™ ™ The recommenda-
tions herein address these 3 areas with
regard torecent insights into HIV patho-
genesis and elinical trials of newoer and
maore potent antiretroviral treatments.

Primary Infection

Background.—Primary HIV infee-
tion refers to the 4- to T-week period of
rapid viral replication immediately fol-
lowing exposwre. The number of virions
produced during primary infection is
similar to that produced during several
subsequent years of established, asymp-
tomatic infection.” Roughly 30%. to GO%.
of individuals with primary infection de-
velop an acute syndrome characterized
by fever, malaise, lymphadenopathy,
pharyngitis, headache, myalgia, and
gsometimes rash.% Following primary
infection, seroconversion and a broad
HIV-1 specific immune responge oceur,
usually within 30 to 50 days.”

Primary HIV infection is characdterized
by high plasma HIV RNA levels (10" to
10" coples/mLi). Each individual seems Lo
establish u plasma HIV RNA set point
that is highly predictive of subsequent
progression risk. " Theoretical reasons
to treat during primary infection include
the opportunity to intervene before the
infection is fully established with the pos-
sibility of lowering the virval set point and
the opportunity to intervene when the
genetic diversity of HIV in each individual
is more restricted.

Little information is available to guide
treatment in primary HIV infection. Pa-
tients with primary infection and very
recent seroconverters treated with zi-
doevudine monotherapy (250 mg twice a
day) for 6 months had slower progres-
sion to minor elinical endpoints and bet-
ter CD4 - cell counts than did patients
without antiretroviral treatment.” Re-
ductions in plasma HIV RNA levels
were more pronounced in the treated
group.

Recommendations for Primary In-
fection.—To increase antiretroviral
treatment effect and minimize or delay
emergence of drug resistance (alse, pri-
mary infection may have been with a

drug-resistant virus), treatment of pri-
mary infection with the most potent com-
bination therapy available seems war-
ranted. If envollment in a clinical trial is
not possible, a combination of at least 2
nucleoside analogues is recommended
{eg, zidovudine plus didanosine, zalcita-
bine, or lamivudine). The addition of a
protease inhibitor oran NNRTI, if avail-
able, should also be considered. Prelim-
ihary investigations of 2- and 3-drug
combinations are under way.

At this time, the appropriate duration
of antiretroviral thetapy for primary in-
fection has not been determined. Tt is
recommended that treatment continue for
at least 6 months, the duration of the only
published study.” Until more data e
available, further treatment should be
guided by clinical judgment, weighing fac-
tors including plasma HIV RNA levels
and D4 cell counts, as well as patient
acceplance, long-term drag toxicity, and
cosl,

Postexposure Prophylaxis

Background.—Risk of HI1V transmis-
sion through oceupational exposwre in
health care workers Is approximately 0.3%
from a percutaneous injury from a needle
or other device."™ Variables apparently
related te risk of HIV transmission in-
clude volume of blood involved in the ex-
posure (for example, 90% of transfusion
recipients recelving HIV antibady—posi-
tive blood seroconvert); stage of disease
and plasma HIV KN A level in the xource
patient; and site and mechanism of ex-
posure. ™9 The pisk of transmission in
other types of accidental exposure, ie,
that among H1V laboratory workers, be-
tween sexual partners of infected indi-
viduals, and from hunan bites, is less
well characterized. =7

Zidovudine has been the predominant
drug evaluated for postexposure pro-
phylaxiz. Animal data on its protective
effect have been inconclusive.™ ™ There
ix limiled experience with zidovadine
prophylaxis in humans, ™™

In a recently reported case-control
study from public health authorities in
France, Great Britain, and the United
States, experience with zidovudine pro-
phylaxis was reported for 31 cases of
setoconversion and for 679 controls with
no sceroconversion.” Risk factors asso-
ciated with seroconversion were deep
injury; visible blood on needle oy device
involved; procedures involving a needle
placed directly inlo a vein or artery; and
terminal illness In the source patient.
Prophylaxis with zidovudine (1000 mg/d
for 3 to 4 weeks) was shown to reduce
risk of transmission by nearly 80%. Cau-
Lion should be used in interpreting these
results, however, as data were collected
retrospectively; the study used cage con-
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trols rather than placebo controls; cases
and controls were identified from dif-
ferent sources; and reporting or ascer-
tainment bias is possible.

Recommendations for Post-exposure
Prophylaxis.—Despite limited data, post-
exposure prophylaxis is recommended in
occupational and accidental situations in
which there iz a definite high risk for
transmission.” Clinicians may be faced
with decisions regarding prophylaxis in
less well-studied exposures, such as trans-
plantation of an HIV-poesitive donor or-
gan, rape, or accidents in HIV lahorato-
ries. A level of risk per episode at least
analogous to that of percutaneous needle-
stick injury can be assumed to exist in
these settings, and a similar consideration
of prophylaxis may be appropriate. Pre-
vipusly published guidelines on post-ex-
posure prophylaxis recommend zidovu-
dine, 200 mg every 4 hours for 3 days,
then 100 to 200 mg every 4 hours for the
next 25 days™ Current guidelines have
been proposed by the Centers for Dis-
case Control and Prevention Tagk Foree™

Maximal benefit of prophylaxis can
be expected if therapy is begun as soon
as possible after exposure (e, within
hours). It is strongly recommended that
each institution develop a specific vegi-
men and have available standard pro-
phylaxis kits for use in oceupational and
nosocomial exposures. In view of the
greater efficacy of combination therapy
in patients with established infection and
the inereasing incidence of zidovudine
resistance in source patients ™ potent
combination therapy may confer more
protection than monotherapy. If pos-
sible, at least 2 drugs that have not been
used in the source patient should be con-
sidered. Alternatives to zidovudine
monotherapy include therapy with at
least 2 nucleoside analogues (Table 3).
Three or more drug regimens that in-
clude a potent protease inhibitor or an
NNRTI, if available, may also be con-
sidered. Newer treatments may soon
provide more cholees, 22809

The specific time courses (ie, 4 to 6
weeks) for prophylaxis that have been
evaluated are largely based on outmoded
concepts of viral pathogenesis. ™™ Based
on the current understanding of viral
replication, it may be that shorter, more
intensive courses of therapy (eg, 2 weeks
of tripie-combination therapy) are more
appropriate, but this needs further
evaluation before it can be recom-
mended.

Vertical Transmission Prophylaxis
Background.— Without antiretroviral
intervention, 15% to 35% of infants born
to HIV-infected mothers will acquire HIV
infection.®™™ Factors associated with in-
creased risk of vertical transmission in-
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clude the rupture of membranes for more
than 4 hours and events that expose the
infant to maternal blood ®= There ap-
pears to be no threshold for maternal
plasma HIV RNA levels above which
transmission always occurs or below
which it does not oceur. ™"

The effectiveness of antiretroviral
therapy in preventing maternal-to-fetal
transmission has been demonstrated in
women with CD4"' cell counts above
0.200x10%L and little or no prior zido-
vudine experience.”™ Zidovudine therapy
for the mother during the antepartum
and intrapartum period and for the new-
born for 6 weeks after birth reduced
transmission by approximately two
thirds, from 24.9% to 7.8%. Recent ob-
servational studies have also shown re-
duced transmission associated with zi-
dovudine therapy M1*

Recommendations for Vertical
Transmission Prophylaxis.—Counsel-
ing and HIV testing should be offered to
all pregnant women.” Perinatal prophy-
laxis is recommended for all HIV-in-
fected women, as is treatment for the
newborn vegardless of whether the
mother is treated. All women currently
receiving antiretroviral therapy should
continue to receive therapy during preg-
naney. Following the guidelines of the
AAP,"™ HIV-infected women, if local
conditions permit, should be encouraged
to hottle-feed their newborns as HIV
can be transmitted in breast milk.™

There are insufficient data on efficacy,
safety, or possible teratogenicity to per-
mit recommendations of any regimen
other than zidevudine for preventing
vertical transmission at this time.!™

CONCLUSICNS

More effective treatment of HIV dis-
ease 18 now possible, and treatment
decizions have become more complex,
requiring an understanding of viral
pathogenesis, antiretroviral resistance
patterns, and use of laboratory markers
of HIV disease progression and anti-
retroviral efficacy. These recommenda-
tions are designed to assist clinicians in
making informed decisions regarding the
treatment of HIV disease and will nec-
essarily change as new data are gener-
ated. The panel intends to update the
recommendations as warranted.
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