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Objective.— To provide recommendations for antiretroviral therapy based on in-
formation available in mid-1998.

Participants.— An international panel of physicians with expertise in antiretrovi-
ral research and care of patients with human immunodeficiency virus (HIV) infec-
tion, first convened by the International AIDS Society–USA in December 1995.

Evidence. —The panel reviewed available clinical and basic science study
results (including phase 3 controlled trials; clinical, virologic, and immunologic end
point data; data presented at research conferences; and studies of HIV patho-
physiology); opinions of panel members were also considered. Recommendations
were limited to drugs available in mid-1998.

Consensus Process. —Panel members monitor new clinical research reports
and interim results. The full panel meets regularly to discuss how the new informa-
tion may change treatment recommendations. Updated recommendations are de-
veloped through consensus of the entire panel at each stage of development.

Conclusions. —Accumulating data from clinical and pathogenesis studies con-
tinue to support early institution of potent antiretroviral therapy in patients with HIV
infection. A variety of combination regimens show potency, expanding choices for
initial regimens for individual patients. Plasma HIV RNA assays with increased
sensitivity are important in monitoring therapeutic response; however, more data
are needed to determine precisely the HIV RNA levels that define treatment failure.
Long-term adverse drug effects are beginning to emerge, requiring ongoing atten-
tion. Some issues regarding optimal long-term approaches to antiretroviral man-
agement are unresolved. The increased complexity in HIV management requires
ongoing monitoring of new data for optimal treatment of HIV infection.
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THE INTERNATIONAL AIDS Soci-
ety–USA panel, which has previously
evaluated data on antiretroviral therapy,
continues to provide updates of its ear-
lier recommendations1,2 with the goal of
providing clinicians with a practical syn-
thesis of the therapeutic implications of
human immunodeficiency virus (HIV)
disease pathogenesis and clinical re-
search. The panel consists of an interna-
tional group of physicians experienced in
antiretroviral drug–related research and
care of patients with HIV infection. In
preparing these recommendations, which
were developed by consensus, available
clinical and basic science data as well as
expert opinion were considered. The rap-
idly evolving knowledge base, increas-
ing level of sophistication of patient moni-
toring, and complexity of therapeutic
options dictate the need for updated rec-
ommendations.

SCIENTIFIC RATIONALE FOR
UPDATED RECOMMENDATIONS

Seminal observations3,4 reported in
1995 continue to provide the pathoge-
netic basis for current therapeutic rec-
ommendations. The high viral turnover
rate5 and the error-prone nature of RNA
virus replication support the use of po-
tent antiretroviral combination regi-
mens to achieve long-term control of
HIV replication. Original calculations
describing HIV dynamics were based on
observations of the initial phase of
plasma HIV-1 decline observed follow-
ing antiretroviral treatment initiation.1,2

A second phase of decline was then ob-
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served, attributed to the contribution of
longer-lived HIV-infected cell popula-
tions.6 Release of trapped virions from
follicular dendritic cell networks within
lymphoid tissue may also contribute.
IdentificationofthesecondphaseofHIV
decline led to the hypothesis that cellu-
lar HIV reservoirs might die off natu-
rally (estimatedhalf-life,14-28days)and
that HIV might be eradicated after
about 3 years of complete virus suppres-
sion.6 Recent data have caused a modi-
fication of this concept.7-10 There is a
small but critical pool of resting memory
CD4+ lymphocytes that may contribute
to persistence of replication-competent
HIV in persons with viral suppression
due to potent combination regimens for
up to 2 years. Longevity of the cells is not
known but may range from months to
years, and the clinical relevance and bio-
logical significance (given the unphysi-
ologic conditions of the studies) are un-
certain. The practical implication is that
in 1998 initiation of antiretroviral
therapy represents a long-term commit-
ment not to be undertaken lightly. Ad-
herence, short-term and long-term ad-
verse effects, impact on quality of life,
and evolution of resistance must be ad-
dressed with each person considering
treatment.

These studies, in addition to sounding
a cautionary note, provide a positive

message supporting use of potent com-
bination antiretroviral regimens: de-
spite isolation of infectious HIV from
persons who had been virologically sup-
pressedformorethan2years, resistance
mutations were not observed.7-9 Also,
prevention of emergence of resistance
by viral suppression to below the 20- to
50-copies/mL threshold correlates with
durability of virologic response to po-
tent regimens.11-13

Use of potent therapy has resulted in
remarkable declines in hospitalization
rates, morbidity, and mortality where
the drugs are available.14-19 Further-
more, protease inhibitor (PI)–contain-
ing regimens can be cost-effective.20,21

Cautionary notes accompany these
advances as follows: (1) virologic re-
sponse rates to initial therapy with a PI
and 2 nucleoside reverse transcriptase
inhibitors (nRTIs) range from 60% to
90% and success of initial therapy is less
likely as the disease advances; (2) dura-
bilityofviralsuppressionbeyond2years
is uncertain; (3) close drug adherence is
essential in preventing viral resistance,
and current regimens are difficult22,23;
(4) drug interactions resulting from he-
patic metabolism of PIs and nonnucleo-
side reverse transcriptase inhibitors
(NNRTIs) increase therapeutic com-
plexity (Table 1); (5) impact of extended
treatment on quality of life is a major

consideration;and(6)newandlong-term
adverse effects are appearing, particu-
larly with PI-containing regimens.

Physicians and patients are faced with
translating therapeutic principles em-
bodied in the rapidly expanding knowl-
edge base, in part not yet in peer-re-
viewed literature, into a practical ap-
proachtopatientmanagement.Thereare
11 approved antiretroviral drugs, includ-
ing 5 nRTIs (zidovudine, didanosine, zal-
citabine, lamivudine, and stavudine), 2
NNRTIs (nevirapine and delavirdine),
and4potentPIs(ritonavir, indinavir,nel-
finavir, and saquinavir [soft-gel capsule]).
Fourinvestigationaldrugs(abacavir,efa-
virenz, amprenavir, and adefovir dipo-
voxil) are in advanced stages of clinical
evaluation(seehttp://www.ama-assn.org
/special/hiv/library/library.htm).Choices
forcombinationregimensarenotasimple
reflection of possible permutations de-
rived from a list of available drugs. Prac-
tical issues such as drug compatibilities,
adverseeffects,andcross-resistancecon-
strain the options available, especially
when there is drug failure and resistance.
Long-term strategies are essential to
maximize therapeutic benefit over
time—balancing potency, tolerance,
regimencomplexity,adverseeffects,risk
of resistance, and cost. These recommen-
dations are designed to assist in moving
toward this goal.

Table 1.—Pharmacokinetic Interactions Among Protease Inhibitors and Nonnucleoside Reverse Transcriptase Inhibitors*

Interacting Drug

Affected Drug

Indinavir Ritonavir
Saquinavir

Soft Gel Nelfinavir Amprenavir Nevirapine Delaviridine Efavirenz

Indinavir . . . No effect (24)† ↑AUC 620%/
800 mg;
364%/1200
mg (25, 26)

Dose not
established

No effect (27)
↑AUC 83%,

single dose (28)

↑AUC 22%,
64% (29)

No dose change

No effect (30) No effect
(31, 32)

No effect

Ritonavir ↑AUC 480%
(24)†

. . . ↑AUC 121%
(26)†

↑AUC 152% (28)† Pending No effect (30) No effect
(31-33)

↑AUC 21%

Saquinavir soft gel Pending No effect (26) . . . ↑AUC 18% (34)† Pending No effect (35) Pending ↓AUC 10%

Nelfinavir No effect (27)
↑AUC 51%,

single
dose (28)

No effect (28) ↑AUC 392%
(34)†

. . . Pending No effect (36) ↓AUC 40%
(37)

Dose not
established

No effect
(38, 39)

Amprenavir No effect (29) Pending Pending Pending . . . Pending Pending ↑AUC 15% (29)

Nevirapine ↓AUC 28% (30) No effect (30) ↓AUC 24% of
HGC‡ (26);
27% (35)

↑AUC 8% (36) No data . . . No data No data

Delavirdine ↑AUC 2-fold
(31, 32)†

No effect
(31, 32)

↑AUC of HGC‡
5-fold
(31, 32)

↑AUC 113%
↓metabolite, AUC

50% (37, 40)
Dose not

established

No data No data . . . No data

Efavirenz ↓AUC 30%† ↑AUC 18% ↓AUC 60% ↑AUC 20%
↓metabolite, AUC

37% (38, 39)
No dose change

↓AUC 36%
No dose

change (29)

No data No data . . .

*Drugs in the vertical column are interacting drugs; those listed horizontally are the drugs affected by the interaction. Ellipses indicate data not applicable; arrows, the direction
of the change of area under the curve (AUC): ↓ , decrease; ↑ , increase; and the numbers in parentheses, the reference citations. The possible dose changes are as follows:
Indinavir, 400 mg twice daily, with ritonavir, 400 mg twice daily, based on pharmacokinetic study only. Nelfinavir, 750 mg 3 times daily, with saquinavir soft gel, 800 mg 3 times
daily41,78,79 or nelfinavir, 1250 mg twice daily, with saquinavir soft gel, 1000 mg twice daily.42 Nelfinavir, 750 or 1000 mg, with indinavir, 1000 mg twice daily.27,75 Ritonavir, 400
mg twice daily, with saquinavir soft-gel capsule (SGC) or hard-gel capsule (HGC), 400 mg twice daily.26 Ritonavir, 400 mg twice daily with nelfinavir, 750 mg twice daily.78

Delavirdine, 400 mg 3 times daily with indinavir, 400 mg or 600 mg 3 times daily.31,32 Efavirenz, 600 mg daily, with indinavir, 1000 mg 3 times daily. Efavirenz, 600 mg daily,
with saquinavir SGC, 400 mg twice daily, with ritonavir, 400 mg twice daily.

†A possible dose change may be necessary due to the interaction.
‡For these combinations, only data for the HGC formulation of saquinavir are available.
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INITIATING ANTIRETROVIRAL
THERAPY
When to Initiate Therapy

There is no decisive new information
regarding the optimal time to begin
treatment. The point at which theoreti-
cal benefits of preventing immunologic
damage are offset by realities of nonad-
herence or adverse effects is unknown.
There is, however, growing consensus,
as represented by recommendations of a
Department of Health and Human Ser-
vices (DHHS)–appointed panel, that
early treatment initiation is associated
with virologic, immunologic, and clinical
benefits.43 The International AIDS So-
ciety–USA panel continues to recom-
mend antiretroviral therapy for any pa-
tient with established HIV infection and
a confirmed plasma HIV-1 RNA level
greater than 5000 to 10 000 copies/mL
who is committed to the complex, long-
term therapy. Accumulating data show
that viral load is a strong, independent
predictor of clinical outcome.44,45 Degree
and durability of virologic response cor-
relate directly with plasma HIV RNA
level and CD4+ cell count at baseline.
Treatment options should be discussed
with all patients with HIV infection.

Pretreatment plasma HIV RNA level
and CD4+ cell count are important for
evaluation of response to treatment. In
general, prior to therapy initiation, 2
plasma viral load levels using the same
technologyand2CD4+ cell countsshould
be obtained at 2 separate visits, at which
times drug therapy options, implica-
tions, and requirements are discussed
and reviewed. A baseline plasma HIV
RNA level obtained using the more sen-
sitive assays is not generally needed as
more routinely available standard as-
says will suffice.

Thefirst therapeutic intervention is the
most important in achieving a maximum
and durable virologic response as emer-
gence of resistance may severely limit fu-
ture treatment options. Although there
are many reasons for drug failure, resis-
tance secondary to poor adherence and

suboptimal regimens may have the most
serious long-term consequences. Therapy
should not be initiated until treatment
goals and need for close adherence to a
regimen are understood and endorsed by
thepatient.Factors leadingtoreducedad-
herence may include drug adverse ef-
fects, inconvenient dosing schedules, high
pill burden, interference with normal life-
style, including food restrictions and hy-
dration requirements, and competition
from activities of daily living (eg, full-
time employment or alcohol use).46

For asymptomatic patients with low
plasma HIV RNA level (eg, ,5000-
10 000 copies/mL) and high CD4+ cell
count (eg, .0.35-0.50 3 109/L [350-500/
µL]) deferral of therapy with close fol-
low-up may be appropriate given treat-
ment complexities, risk of adverse ef-
fects, consequences of resistance, and
the possibility that such persons may fall
into the category broadly described as
long-term nonprogressor. For those
with low HIV RNA level (eg, ,5000-
10 000 copies/mL) and low CD4+ cell
count(eg,,0.50 3 109/Landparticularly
,0.35 3 109/L), therapy initiation is rec-
ommended, given independent prognos-
tic significance of CD4+ cell count and
clinical trial data support.44,47,48

Initial Antiretroviral Regimens
The goal of antiretroviral therapy is to

improve survival and decrease morbid-
ity via continuous maximum suppres-
sion of HIV replication. Choice of a regi-
men should also take into consideration
preservationof futuretreatmentoptions
should the initial regimen fail. Use of
regimens that will durably reduce
plasma HIV RNA below levels of detec-
tion of the most sensitive assays avail-
able is recommended with the expecta-
tion that such suppression will limit or
prevent the development of resistance
and provide durable clinical benefit. Al-
though even modest reductions in viral
load (eg, 0.5 to 1 log reductions) provide
clinical benefit,45,49-52 an approach that
does not maximally suppress viral rep-

lication may lead to resistance and treat-
ment failure, limitingtreatmentoptions.

Numerous clinical trials have been and
arebeingconductedwithcombinationan-
tiretroviral regimens in treatment-naive
patients.Mostaredesignedwithprimary
virologicnotclinicalendpoints,andmany
potentially effective combinations have
not been directly compared or evaluated
long term. However, an increasing num-
ber of drug combinations appear to have
similar short-term potency. Thus, poten-
tial choices for a potent initial regimen
are expanding. Examples of combina-
tions in current use or under investiga-
tion for initial therapy include the follow-
ing: (1) 1 PI and 2 nRTIs19,53-67; (2) 1
NNRTI and 2 nRTIs68-73; (3) 2 PIs with
or without 1 or 2 nRTIs74-80; (4) 1 PI
and 1 NNRTI with or without 1 or
2 nRTIs36,69,81,83; and (5) 3 nRTIs83-85

(Table 2).
Theseregimensresult invirologicsuc-

cess rates from 60% to 90% in antiretro-
viral-naive patients, as judged by
achievement of a plasma HIV-1 RNA
level lessthan500copies/mLat24weeks
or beyond. The absence of data from ran-
domized, comparative clinical trials
makes it impossible to be certain of long-
term superiority of one approach vs an-
other. Considerations in this choice in-
clude strength of clinical trial data,
potential for drug interactions with other
necessary medications or exacerbation of
underlying medical conditions (eg, neu-
ropathy), likelihood of adherence, poten-
tial for long-term adverse effects, and
preservation of future treatment op-
tions. Necessary commitment to years of
therapy,costandavailabilityofdrugs,and
clinician familiarity with drugs and com-
binations are also important consider-
ations in the choice of an initial regimen.

An increasing concern has been
whetherdiseasestageshoulddictatethe
approach. The panel cautions against
any strictly “staged” approach to treat-
ment; however, response rates decrease
as HIV disease advances. For exam-
ple,zidovudine-lamivudine-indinavirre-
sulted in 45% to 85% of zidovudine-
experienced subjects achieving viral
loads below 500 copies/mL at 24 weeks,
with lower response rates associated
with low CD4+ cell count and high viral
load level at baseline.53-55

At this time, initiation of a potent PI
and 2 nRTIs should remain the primary
consideration, given the clinical trial
data support for the durability of these
combinations, and population-based
data documenting reduced morbidity
and mortality.14-18,53,54,67 The place of dual
PI–based combinations (typically com-
bined with 2 nRTIs) as initial therapy is
yet to be fully defined, but may be most
appropriate for those with advanced

Table 2.—Examples of Alternative Regimens in Treatment Failure*

Initial Regimen Alternative Following Treatment Failure

nRTI1/nRTI2/PI1 nRTI3/nRTI4/PI2

nRTI3/nRTI4/PI2/NNRTI

PI2/PI3 with or without nRTI3/nRTI4 with or without NNRTI

nRTI1/nRTI2/NNRTI nRTI3/nRTI4/PI1

PI1/PI2 with or without nRTI3/nRTI4

PI1/PI2 (with or without nRTI1/nRTI2) nRTI1/nRTI2 (or nRTI3/nRTI4)/PI3/NNRTI

nRTI1/nRTI2 (or nRTI3/nRTI4)/PI3/PI4/NNRTI

nRTI1 (with or without nRTI2)/NNRTI/PI1 nRTI2/nRTI3 (or nRTI3/nRTI4)/PI2/PI3

nRTI1/nRTI2/nRTI3 PI1/PI2/nRTI4

PI1/PI2/NNRTI

PI1/PI2/nRTI4/NNRTI

*nRTI indicates nucleoside reverse transcriptase inhibitor; PI, protease inhibitor; and NNRTI, nonnucleoside
reverse transcriptase inhibitor.
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HIV disease. If deferral of a PI-contain-
ingregimenisdesired, combinationofan
NNRTI with 2 nRTIs is an alternative
approach. Regimens combining a PI
with an NNRTI (with or without an
nRTI) hold promise based on durable re-
sponses reported for the combination of
indinavirandtheexperimentaldrugefa-
virenz through 60 weeks.69,81 One con-
cern with employing representatives of
each of the 3 drug classes in an initial
regimen is potential for multidrug-class
resistance should the initial regimen fail.
Data concerning initial potency of triple-
nRTI–basedregimenswiththeapproved
drugs (eg, zidovudine-didanosine-lam-
ivudine)83 orwithzidovudine-lamivudine-
abacavir are limited and durability of re-
sponses is uncertain.85

Constructing a potent combination
from among the 3 current classes of
drugs, nRTIs, NNRTIs, and PIs, re-
quires thorough knowledge of their ac-
tivities, adverse effects, and potential
drug interactions.

Nucleoside Reverse
Transcriptase Inhibitors

Although single nRTIs can be used as
part of 3-drug and 4-drug combinations,
dual nRTI combinations are most com-
monly used as components of such regi-
mens. In antiretroviral-naive patients,
there are several reasonable dual nRTI
combinations for consideration as regi-
men components: zidovudine-lamivu-
dine, stavudine-lamivudine, stavudine-
didanosine, zidovudine-didanosine, di-
danosine-lamivudine, and zidovudine-
zalcitabine. The first 3 combinations are
the most commonly used. Lamivudine
should be used only in regimens designed
to be fully suppressive to prevent emer-
gence of the lamivudine-associated
M184V mutation and loss of its antiret-
roviral effect. The report86 that zidovu-
dine exposure can limit cell ability to
phosphorylate stavudine on subsequent
exposure needs confirmation; there are
no data on ability of stavudine to affect
subsequent zidovudine phosphorylation.
Such data might influence the decision
concerning which dual nRTI component
touseinitially.Combiningzidovudineand
stavudine should be avoided because of
antagonismshownwiththiscombination.

Nonnucleoside Reverse
Transcriptase Inhibitors

Nevirapine was the first available
compound in this class. Its activity in
combinationwithzidovudine-didanosine
in antiretroviral-naive patients led to
the recommendation that an NNRTI–
dual nRTI combination is a reasonable
alternative to a PI–dual nRTI regimen
in selected situations. Delavirdine has
been shown to result in reasonable viro-

logic responses when given in combina-
tion with zidovudine-lamivudine.71 The
investigational NNRTI efavirenz holds
promise because of potency and poten-
tial for once-daily dosing (see http://
www.ama-assn.org/special /hiv / library
/library.htm).Potential forhigh-levelre-
sistance as a result of a single reverse
transcriptase mutation suggests that
drugs in this class should be used only in
regimens designed to be maximally sup-
pressive. Also, drug-drug interactions
must be considered when NNRTIs are
given with PIs (Table 1).

Protease Inhibitors
The major requirement for choice of

PI is in vivo potency. Indinavir, ritona-
vir, and nelfinavir were each previously
recommended as combination regimen
elements. The new soft-gel capsule for-
mulationofsaquinavir (saquinavir-SGC)
has enhanced bioavailability and, when
given at recommended dosage in combi-
nation with zidovudine-lamivudine, pro-
duced virologic response comparable to
that of indinavir-zidovudine-lamivudine
through24weeks.57 Saquinavir-SGCcan
thus be an additional consideration as a
potent PI component, although experi-
ence with it is still limited. With respect
to dual PI–based regimens, most data
exist for ritonavir-saquinavir; durable
virologic suppression has been reported
through 60 weeks.75 However, except
with indinavir-saquinavir, in which in
vitro antagonism has been shown, most
dual PI combinations involving indina-
vir, ritonavir, nelfinavir, saquinavir, and
the investigational drug amprenavir
have been or will be investigated. Data
are too preliminary for specific recom-
mendations concerning these other dual
PI combinations as initial therapy.

Strategies to enhance adherence are
being addressed in several ways, eg, com-
bining drugs in a single formulation (zido-
vudine-lamivudine). More convenient
drug schedules are being explored, eg,
studies of indinavir or nelfinavir, each ad-
ministered in a twice-daily regimen in
combinationwithzidovudine-lamivudine,
reportactivitycomparabletothatofstan-
dard three-times-daily regimens through
32 and 24 weeks, respectively.87,88

CHANGING ANTIRETROVIRAL
THERAPY
Considerations for Changing
or Modifying Therapy

The basic indications for changing
therapy,treatmentfailure,drugadverse
effects, intolerance, and nonadherence,
have not changed.2 However, there are
refinements in monitoring tools, in-
creasedcomplexityof thetreatment fail-
ure definition, new considerations of

treatment modification in absence of an
adverse effect or drug failure, and in-
creased recognition of the potential for
long-term adverse effects.

Monitoring Response to Therapy
A major advance in monitoring has

been development of plasma HIV RNA
assays of increased sensitivity, which
have a dynamic range of about 20 to 50 to
about50 000copies/mLofplasmaandare
suitable for monitoring for the majority
of patients on treatment. Assay preci-
sion at lower limits is yet to be defined,
but assay results are generally repro-
ducible when viewed as a detection tool
at the 50-copies/mL lower limit. Assays
will likely improve even further regard-
ing lower limits of sensitivity. Small but
careful studies involving potent regi-
mens provide evidence for ongoing rep-
lication in patients with viral load con-
sistently between 50 and 500 copies/
mL.7-9,89 In those with levels less than 50
copies/mL, evolution of resistance is re-
stricted, although low levels of viral rep-
licationmaypersist. Inotherstudies,du-
rability of virologic response at 18 to 24
months was much greater when viral
load was below a 20-copies/mL limit of
assay detection than when it was in the
20 to 500 copies/mL range.13,68

The most sensitive assays available
are thus recommended for continued
monitoring of response to therapy. Fre-
quency of viral load monitoring may
needtobe increased(eg,every2months)
when using more sensitive assays to de-
tect early viral rebound when re-estab-
lishment of control of viral replication is
more likelypossible.However,nodefini-
tive data exist to guide optimal monitor-
ing frequency. Assay variation at low
levels (eg, 50-200 copies/mL) will result
in some patients having intermittently
detectable virus. After treatment initia-
tion, it may take longer (eg, .24 weeks)
to reach a 50-copies/mL cutoff than it
would a 500-copies/mL cutoff.

Othermonitoringtoolsareenteringthe
clinical arena or being developed. Al-
thoughtechnologiestoreportcodonalter-
ations and phenotypic susceptibilities are
being commercialized, there are unan-
swered questions concerning the role of
resistance testing in routine clinical prac-
tice.Thecomplexissuessurroundingpos-
sibleclinicalapplicationofresistancetest-
ing are described elsewhere.90 CD4+ cell
subset determinations to enumerate
memory and naive cells are being studied
in clinical trials and may have a role in
better defining degree of immune recon-
stitution.Therapeuticdruglevelmonitor-
ing is becoming available to clinicians, but
its utility as a monitoring tool is a subject
of considerable debate and cannot be rec-
ommended at this time.
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Definition of Treatment Failure

ThepredicteduseofplasmaHIVRNA
assays of increased sensitivity has fo-
cused more attention on defining treat-
ment failure and its management. Treat-
ment failure is a biologic continuum and
has many variations. The strictest defi-
nition is that of confirmed detectable
plasma HIV RNA (ie, .50 copies/mL) in
an adherent patient who had achieved a
viral load level below the detection limit
and has not experienced a recent acute
infectious illness or vaccination. Many
such patients, however, are asymptom-
atic, have maintained good CD4+ cell re-
sponses, and may have a favorable clini-
cal prognosis (at least short term). The
question arises as to whether treatment
failure by this definition should mandate
change in therapy. Continuing a regimen
with low but detectable plasma viremia
willbeassociatedwithviralevolutionand
gradual emergence of resistance, but this
must be balanced against concern that
premature treatment changes will con-
strain future options. There are no avail-
able prospective, comparative clinical
trial data to assist clinicians with the is-
sue of whether to change treatment at,
for example, 50, 500, or 5000 copies/mL,
and,thus,thedecisionshouldbeindividu-
alized via discussion between patient and
physician. However, evolution of resis-
tance mutations continues when HIV is
not maximally suppressed, and the
greater possibility of success when treat-
ment changes are made at lower HIV
RNA levels suggest that an increasingly
rigorous approach is warranted. This
may be of most practical value for those
experiencing their first confirmed drug
failure. For those with their second or
third regimen failure, the fewer options
dictate a more conservative stance, with
deferral of treatment changes until evi-
dence of further increases in HIV RNA
level or decreases in CD4+ cell count. In
these cases, patients should generally re-
main on the antecedent regimen until
they can begin a new regimen. Accumu-
lating data show that many patients con-
tinue to have immunologic and clinical
benefit from potent regimens even after
rebound viremia; for them, stopping
therapy may result in further viral load
increase, rendering re-establishment of
adequate viral suppression more diffi-
cult.91

Other considerations regarding treat-
ment failure are as follows: (1) the lack of
initial virologic response that may result
from poor adherence, inadequate drug
absorption, or primary viral resistance;
and (2) a falling CD4+ cell count. When
CD4+ cell count decline occurs in concert
with a rising HIV RNA level in an ad-
herent patient, there is no question that

treatment failure has occurred. The
more difficult issue is a discordant re-
sponse (eg, CD4+ cell count decreases
and HIV RNA level remains below
the detection limit). The pathogenetic
causes for this are uncertain, although
drug adverse effect must be considered.
For those with a confirmed CD4 cell
decrease to below 0.10 3 109/L, or a
confirmed rapid decrease, treatment
changes may be useful. Although clinical
disease progression remains an indica-
tion for treatment change, occurrence of
an opportunistic infection must be con-
sidered in relation to the time of treat-
ment initiation and virologic and immu-
nologic status of the patient. New or
recurrent opportunistic infections oc-
curring during immune reconstitution
and after potent therapy do not auto-
matically mean treatment failure if oc-
curring with a rising CD4+ cell count or a
low viral load or both.92,93

Modifications of Therapy
in Absence of Treatment
Failure or Adverse Effect

There has been increasing interest in
considering treatment alterations not
dictated by overt treatment failure or
adverse effects, such as maintaining vi-
rus suppression with induction-mainte-
nance regimens or enhancing regimens
that appear effective without achieving
maximal virus suppression (intensifica-
tion). In composite data from 2 trials of
induction-maintenance strategies, 3 to 6
months of induction with indinavir-zido-
vudine-lamivudine followed by random-
ization to zidovudine-lamivudine, zido-
vudine-indinavir, or indinavir mono-
therapy when the plasma HIV RNA
levelwasbelow200to500copies/mLwas
inferior to continuing the 3-drug regi-
men.22,23 Theseresults, togetherwiththe
observation that replication-competent
virus was recovered from latent CD4+

cell reservoirs for up to 2 years following
potent therapy initiation,7,9,91 suggest
that longer duration of induction regi-
mens, more potent maintenance regi-
mens, or both may be needed.

For regimens achieving substantial
early HIV RNA declines, but not below
the limits of the most sensitive assay
available, close monitoring in the first
few months of treatment may permit ad-
dition of drug(s) to intensify the regimen
and maximize long-term treatment ben-
efit. The rationale for intensification is
based on data suggesting that the HIV
RNA nadir following initiation of an an-
tiretroviral regimen is predictive of sub-
sequent virus suppression and response
durability.11 However, the new drugs
must be added before viral rebound oc-
curs; otherwise, addition of a single new
drug can be viewed as incremental

therapy, which may promote resistance.
There are no prospective, randomized,
controlled clinical trials comparing in-
tensification of an existing regimen with
changing a regimen entirely if optimal
early response is not achieved, but this is
under study.

Although dual nRTI therapy alone is
generally considered suboptimal, clini-
ciansmayfacethedilemmaof howtoman-
agepatientsondualnRTIregimensalone
with HIV RNA levels below 500 copies/
mL. In this situation, more sensitive as-
says may provide important information.
If the HIV RNA concentration is in the
50 to 500 copies/mL range, treatment
changes should be considered, and the
principles outlined for selecting a new
regimen in the setting of virologic fail-
ure should be employed. If the level is
below 50 copies/mL, regimen continua-
tionandclosemonitoringarereasonable.

Implications of Long-term
Adverse Effects

There is increasing recognition of, and
concern for, complications of long-term
exposure to antiretroviral therapies, in-
cluding hyperglycemia, hyperlipidemia,
peripheral fat redistribution (lipodystro-
phy), and visceral fat accumulation.94-97

Precise incidence, underlying pathoge-
netic mechanisms, and long-term impli-
cations of these derangements need de-
fining. In general, their occurrence does
not mandate change in therapy when a
good therapeutic response is achieved.
Their potential occurrence needs to be
discussedwitheachpatientpriortotreat-
ment initiation.

What to Change to
When the decision is made to change

therapy, the approach should be driven
by the underlying reason for the change.
For adverse effects, intolerance, or sub-
optimal adherence to an otherwise suc-
cessful regimen (ie, HIV RNA level be-
low detection limits), selective substitu-
tion of individual, identifiable offending
components is reasonable.

When a change in therapy is indicated
due to drug failure, the same principles
and considerations apply as described
previously.2 Efforts should be made to
change the regimen in its entirety, using
drugs with least potential for cross-re-
sistance to current drugs. Cross-resis-
tance among drugs within a class may be
duetooverlappinggenotypicalterations
conferred by individual drugs, unique
pathways of multidrug resistance, intra-
cellular pharmacologic interference (eg,
zidovudine’s potentially negative effect
on stavudine phosphorylation), or less
well-understood mechanisms, whereby
one drug within a class may blunt sub-
sequent response to other drugs in the
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class.98 The role of resistance testing in
choosing alternative drugs is not fully
defined. Absence of genotypic or pheno-
typic resistance in a given sample may
simply mean that the responsible minor
virus subpopulation is present at a fre-
quency below detection limits of the as-
say.90

Giventhe increasingnumberofpoten-
tial drug combinations, it is not possible
to outline herein alternative regimens
for every possible initial regimen. Table
2 illustratesgeneralprinciplestobeused
in such decision making.

A most pressing clinical question in
1998 is how to manage patients in whom
PI-containingregimenshavefailed.Pro-
spective, randomizedclinical trials toad-
dress this are ongoing or planned. Avail-
able data suggest that successful viro-
logic suppression following failure on an
initial regimen is more likely if a treat-
ment alteration is made at a lower vs
higher HIV RNA level.99 However, data
are lacking regarding durability of re-
sponses beyond 48 weeks. Use of dual
PI–based regimens in combination with
new nRTI(s) and an NNRTI (if not pre-
viously used) is the preferred approach
currently, but more data to support this
are necessary. The role of investiga-
tional drugs as components of alterna-
tive regimens is being defined via ongo-
ing clinical trials; however, cross-resis-
tance to currently approved drugs may
prove limiting in many instances. Other
approaches may include adjunctive mo-
dalities such as hydroxyurea.100 Hy-
droxyureaenhancesdidanosinebyalter-
ing normal nucleotide pool size,101 but its
efficacy and safety in this setting are not
established.

When to Stop Therapy
Eradication of HIV with maximally

suppressive therapy alone for 2 years is
unlikely given the present understand-
ing of HIV pathogenesis; thus, therapy
should be continued as long as possible.
Even with virologic failure, many pa-
tients maintain clinical and immunologic
benefit.91 After attempts to adjust the
drugregimentosuppressreplicationare
made, therapyshouldbecontinuedinthe
face of virologic failure, if evidence of
clinical and immunologic stability exists.
In general, stopping all antiretroviral
therapy is reasonable when the patient,
after discussion with the physician, be-
lieves that the adverse effects outweigh
potential benefits of therapy.

SPECIAL CONSIDERATIONS
Primary Infection

Immediate initiation of potent
therapy appears warranted when pri-
mary HIV infection is identified. Recent

data indicating immunologic benefit of
such therapy when initiated before se-
roconversion support antiretroviral in-
tervention in primary infection.102 Selec-
tion of the regimen must balance poten-
tial benefits with the possible difficulties
in adherence. While viral eradication in
established HIV infection may not be
possible with available antiretroviral
drugs, the possibility of eradication in
early primary infection remains. Pa-
tients with primary HIV infection
should be referred to clinical trials if pos-
sible so these strategies can be system-
atically investigated. Strategies that
seek to limit cellular activation and cel-
lular targets for HIV infection are being
investigated.103

HIV Infection in Pregnancy
This topic has been reviewed exten-

sively by a US Public Health Service
task force.104 In most respects, HIV in-
fection in pregnant women should be
treated as in infection in nonpregnant
patients. There are situations, however,
in which therapy may be altered in the
pregnancy setting. If HIV infection and
pregnancyaresimultaneously identified
during the first trimester or if the preg-
nant woman has early-stage HIV dis-
ease, it may be preferable to defer
therapy to the second trimester, at
which time potent combination treat-
ment can be initiated. For asymptomatic
pregnant women with low HIV RNA
levels and high CD4+ cell counts, the 2
goals of antiretroviral therapy are to
prevent perinatal transmission and
avoid compromising subsequent re-
sponse to therapy for the women. Al-
though the US Public Health Service
guidelines recommend zidovudine alone
as a possible option,104 many physicians
prescribepotentcombinationtherapyto
minimize the possibility that resistance
will develop in the mother as a result of
suboptimal therapy during pregnancy.
However, given available data, zidovu-
dine should probably be included in any
regimen intended to prevent perinatal
transmission.

Clinical trials are exploring new strat-
egies for the timing of therapy for
mother and child and for specific thera-
peutic options for maximally effective
transmission prevention. Since experi-
ence inseveralregions indicatedthatan-
tiretroviral therapy105,106 can reduce risk
of perinatal transmission to about 4%,
there is hope that more effective inter-
ventions will prevent it entirely. Women
taking antiretrovirals during pregnancy
should be encouraged to enroll in the An-
tiretroviral Pregnancy Registry (tele-
phone number: [800] 722-9292, ext
38465).

Postexposure Prophylaxis

Risk of HIV infection associated with
unintended sexual or needle exposure to
HIV is probably comparable to occupa-
tionalrisk inmedicalpersonnelwhohave
accidental puncture wounds. Benefits of
postexposure prophylaxis have been es-
tablished in occupational settings, and
immediate initiation of potent combina-
tion antiretroviral therapy consisting of
2 or more drugs is recommended for
high-risk occupational exposures. If ex-
posure to resistant virus is suspected, a
maximallysuppressiveregimenofdrugs
to which the virus is likely susceptible
should be chosen. According to the Cen-
ters for Disease Control and Prevention
guidelines, therapy should continue for 4
weeks.107 Laboratory evaluations for an-
tiretroviraladverseeffectsafter2weeks
should be considered. Health care work-
ers who receive chemoprophylaxis for
HIV exposure should be encouraged to
enroll in the Centers for Disease Control
and Prevention registry (telephone
number: [888] HIV-4PEP, ie, [888] 737-
4448).

Concerns have been raised regarding
routine provision of postexposure pro-
phylaxis for sexual and needle-sharing
HIV exposures,108 eg, the risk of expos-
ing many people to therapy and associ-
ated adverse effects, especially when in-
dex case HIV status is unknown and
there is the possibility that treatment
availability might result in an increase in
less safe behaviors. Other issues include
the likelihood that sexual and needle-
sharing exposures are often repeated
and would require repeated treatment
courses, and cost implications of provid-

Table 3.—Clinical Management Issues Regarding
Antiretroviral Therapy for Which Existing Data Are
Incomplete

• When precisely should therapy be started? At what
point is the theoretical benefit of preventing
immunologic damage offset by the realities of
nonadherence or adverse effects?

• What is the optimal initial antiretroviral regimen? Is
a protease inhibitor–containing regimen always
preferable? Is a nonnucleoside reverse
transcriptase inhibitor an adequate substitution for
a protease inhibitor in a 3-drug regimen?

• Should the complexity and potency of the starting
regimen be adjusted according to the patient’s
disease stage?

• Are regimens that use potent combinations
directed at a single viral enzyme better in the long
term than multiple target regimens when the
difficulty of secondary treatment is considered?

• Given that most patients achieve plasma human
immunodeficiency virus RNA levels below detection
limits with assays with lower limits of detection of
500 copies/mL and of 20 to 50 copies/mL, does
the more sensitive test add value to management
that offsets potential confusion or the too rapid
abandonment of a given regimen?

• Given the durability of immunologic response even
with relative virologic failure, when is the optimal
time to abandon a drug or drugs when plasma
virus load becomes detectable?
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ing widespread postexposure treatment
to persons with low risk of infection
when financial constraints already exist
for providing therapy to persons known
to be infected. Because the risk-benefit
ratio for prophylaxis in these settings is
not known, it is premature to make gen-
eral recommendations at this time. Pilot
investigations are under way to explore
these issues. Meanwhile, if the decision
is made to initiate prophylaxis, the prin-
ciples regarding use of potent combina-
tion therapy for occupational exposures
should be followed. Any such initiation
of prophylaxis should be coupled with
educationdesignedtodecreasetheprob-
ability of repeated exposure. Recom-
mendations for postexposure prophy-
laxis should be made by or in consulta-
tion with physicians experienced in an-
tiretroviral drug management.

SUMMARY
The above recommendations are in-

tended to provide a summary of current
information about management of HIV
infectionwithpotentantiretroviral regi-
mens. There are clinical settings for
which definitive data are not yet avail-
able (Table 3). The panel will continue to
monitorresearchfindings inthefieldand
provide updated recommendations as
necessary.
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