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Objective.—To provide current recommendations for antiretroviral therapy for
human immunedeficiency virus (HIV) disease.

Participanis.—The original International AIDS Society—USA 13-member panel
representing international expertise in antiretroviral research and care of patients
with HIV infection.

Evidence.—The following were considered: Newly available clinical and basic
science study results, including phase 3 controlled trials; clinical, virological, and
immunologic end-point data; interim analyses of studies presented at national and
international research conferences; studies of HIV pathophysiology; and expert
opinions of panel members. Recommendations were limited to the drugs available
in mid 1997.

Process.~—The full panel met on a regular basis {July 1996, September 1596,
November 1996, January 1997, and Apfil 1997) since the publication of its initial
recommendations in mid 1296 to review new research reports and interim results.
The panel discussed whether and how new information changed its initial recom-
mendations. The recommendations contained herein were determined by group
consensus,

Conclusions.—New data have provided a stronger rationale for earlier initiation
of more aggressive therapy than previously recommended and reinforce the
importance of careful selection of inifial drug regimen for each patient for optimal
long-term clinical benefit and adherence. The plasma viral load is a crucial element
of clinical management for assessing prognosis and the effectiveness of therapy,
and such testing must be done properly. Treatment failure is most readily indicated
by a rising plasma HIV RNA level and should be confirmed prior to a change of
treatment. Therapeutic approaches must be updated as new data, particularly on
the long-term clinical effect of aggressive antiretroviral treatment, continue to
emerge.

JAMA, 277,1997:1962-1969

From Brown University Schoal of Medicing, Provi-
dence, Rl {{r Carpenter); University of Mlami School of
Medicine, Miaml, Fla {Or Fischl); Harvard Medical
Schoel, Boston, Mass (Ors Hammer and Hirsch); Inter-
nalicnal AIDS Society-USA, San Franclsco, Calif {Ms
Jacobsen); Stanford University Medical Genter, Stan-
ford, Calif {Dr Katzenstein}; St Paul's Hospital, Vancou-
ver, British Columbla (Cr Montaner); Univarsity of Call-
fomia San Diego and San Diego Velerans Affairs
Medical Center {Or Richmany; University of Alabama at
Birmingham (Dr Saag); Univarsity of Colorado Schaol of
Medicine, Denver (Dr Schooley); AIDS Rasearch Con-

1962 JAMA, June 25, 1997 —Val 277, No. 24

sortium of Allanta, Atanta, Ga {Dr Thompson); nstituto
Superiore di Sanitd, Rome, faly (Dr Vella); Hopital
Bichat-Claude Bemard, X. Blchat Medical Scheool,
Paris, France (Dr Yenlh and University of Califormia San
Francisco (O Valherding.

Financial disclosures for authors named appear at the
end of this article.

Corresponding author: Charles C. J. Carpsnter, MD,
Brown University School of Medicine, The Mirem Hospital,
164 Summit Ave, Providance, RI 02806,

Reprints: Intemationat AIDS Society-USA, 363 Keamy St
San Franclsco, CA 94108,

NEW INFORMATION on human im-
munodeficiency virug (HI1V) pathogen-
esis, viral load monitoring, and the im-
pact of potent antiretroviral drug
regimens has emerged since the publi-
cation of the International ATDS Soci-
ety—USA recommendations for antiret-
roviral therapy in July 1996.! These
developments have led the panel to re-
view and update its recommendations.
As stated in the original report, the pro-
cess is one of continuous reevaluation in
order to provide clinicians with recom-
mendations that reflect an ongoing syn-
thesis of the latest developments in
basic science, drug development, and
clinieal investigation. These updated rec-
ommendations are an extension of the
previous guidelines and apply the same
principle of translating the increased un-
derstanding of HIV disease pathogen-
esis into therapeutic approaches.

SCIENTIFIC RATIONALE FOR
UPDATED RECOMMENDATIONS

The key element in HIV pathogenesis
is the high level of productive infection,
which is characterized by a high rate of
virion turnover.®® Current estimates sug-
gest that at least 10 billion HIV particles
are produced and destroyed each day and
that the plasma virus half-life is about 6
hours; CD4* cell turnover rates may be
similar.*s Btudies of HIV DNA and RNA
inlymphoid tissue provide direct evidence
of high-level replication that is paralleled
by detection of virus particles in plasma,™®
and even moderate levels of plasma HIV
RNA are associated with active HIV rep-
lication in lymphoreticular tissue. These
changes reflect intense viral activity
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within lymphoretieular tissues that ulti-
mately destroys key partsofthelymphoid
system.2’ The level of TV RNA expres-
sion in lymphoid tissue may be higher and
more intense than the plasma concentra-
tion would suggest.’ Thus, even moder-
ate levels of plagma HTV RNA appear to
reflect very active HIV replication in
those tissues. -

Data continue to emerge with respect
to HIV in important body compartments
beyond the blood and lymphoid tissue. Vi-
ral load levels in genital secretions and
cerebrospinal fluid are not simple reflec-
tions of plasma concentration.®!" Local
HIV replication within these compart-
ments can be influenced by local pro-
cesses, such as concomitant sexually
transmitted diseases in the case of the
genital tract. Decreases in plasma HIV
RNA concentration induced by antiret-
roviral therapy are usually but not always
accompanied by decreases in the genital
tract.’2® Therefore, reductions of HIV
RNA expression to below the limits of
assay detection in genital secretions
- ghould not be interpreted to mean that
anindividual is noninfectious, and it isnot
clear what impact treatment-induced re-
ductions in HIV RNA in genital secre-
tions may have on risk of sexual trans-
mission,

The laboratory tool that has contrib-
uted most to the increased understand-
ing of viral pathogenesis and antiretro-
viral efficacy is quantitationof HIV RNA
in plasma. In natural history studies and
in controlled clinical trials, the level of
HIV RNA in plasma has been shown to
be the strongest predictor of outcome
over 1- to 10-year periods of observa-
tion, 7 Although there is a continuum
of risk over the range of measurable
plasma HIV RNA levels, no lower limit

threshold has been defined. Forexample, '

even patients with plasma HIV RNA
levels below 5000 copies/mL: have mea-
surable, albeit low rates of clinical pro-
gregsion® In addition, declines in
plasma HIV RNA coneentrations dur-
ing therapy are strongly associated with
a decrease in risk of subsequent disease
progression.'*#

Despite the strength of plasma viral
load quantitation as a prognostic marker
and its usefulness in therapeutic moni-
toring, a number of caveats are impor-
tant: (1) single determinations of HIV
RNA levels need to be interpreted cau-
tiously given the problems that can re-
sult from improper or inconsistent speci-
men handling and processing, assay
variability, and the effect of recent vac-
cinations and intercurrent infeetions™;
(2) variability among currently available
agsays may result in differences in

plasma TIIV RNA levels; levels deter- .

mined by target amplification assays (eg,
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reverse transeriptase polymerase chain
reaction [RT-PCR]) may give values that
are as much as 2-fold higher than values
given by signal amplification assays (eg,
branched DNA [bDNAD; (3) although
reductions of plasma HIV RNA in the
setting of controlled elinical trials are as-
sociated with significant reductions in
rigk of disease progression, the degree
of clinical benefit conferred by a specifie
freatment or clags of antirvetroviral drugs
(ie, the surrogacy for clinical treatment
effact) has not been completely defined™;
(4) other independent predictors of elini-
cal outcome, although less powerful than
virus load, have been identified in mul-
tivariate analyses, including the biologic
phenctype (syncytium-inducing capac-
ity) of the virus and the CD4~ cell
count®#%; and (5) new determinants of
disease progression, such as genetic
polymorphism at the CCI5 locus, are be-
ing defined.®* Plasma HIV RNA level
does, however, provide essential infor-
mation, and lack of access to HIV RNA
testing greatly limits the effective clini-
cal management of HIV-infected pa-
tients.

Against this background, effects of po-
tent antiretroviral regimens are being in-
creasingly well characterized. In this dis-
cussion, it is the potency of a therapeutic
regimen that is important and not the
number of drugs per se. Nevertheless,
for practieal purposes at this point, given
the ewrently approved antiretroviral
drugs, this translates into 3-drug regi-
mens that usually include 2 nucleoside
analog reverse transcriptase inhibitors
(NRTIs) and a protease inhibitor with
strong in vivo potency (eg, indinavir, rito-
navir, nelfinavir), For example, the com-
hination of zidevudine, lamivudine, and
indinavir reduced plasma HIV RNA lev-
els below 500 copies/mI. in 85% of sub-
jects and below 50 copies/mL in 76% of
subjects for at least 68 weeks in zidovu-
dine-experienced subjects with CD4* cell
counts between 0.050x10%1L: (50/pL) and
0.40%10%L (400 L).312 In another study,
this regimen reduced plasma HIV RNA
levels to below 50O copiesmL in 65% of
patients for at least 24 weeks in zidovu-
dine-experienced patients with CD4* cell
counts less than 0.050x10%L (50/4L).*
This regimen is presumably even more
potent in zidovudine-naive subjects, and
gimilar results have been seen with other
3-drug regimens such as zidovudine and
lamivudine combined with ritonavir or
nelfinavir #% Both the degree and dura-
bility of viral suppression in the plasma
and the lymphoid tissue ig greater with
protease inhibitor—containing regimens
than that seen with double-NRTI regi-
mens. Three-drug regimens such as these
have shown, in a limited number of sub-
jects, that viral resistance can be delayed

by potent virus suppression. The clinical
benefit conferred by indinavir in combi-
nation with zidovudine or stavudine plus
lamivudine has recently been shownina
large controlled trial of zidovudine-expe-
rienced patients with CD4* counts below
0.20 % 1071 {200/pL.).* Reductions inmor-
tality and clinical progression rates have
been previougly reported with regimens
containing ritonavir or saquinavir 3%

Despite the impresgive immunologic,
virological, and clinical responses seen
with protease inhibitor—containing regi-
mens when such therapy is initiated in
moderately advanced disease, the resto-
ration of CD4* cells typically is incomplete
with respect to number, proportions of
naive vs memory cells, and breadth of the
T-cell receptor repertoire.®* Since the
vltimate goal of antiretroviral therapy is
to prevent immunologic and clinical se-
quelae, the incomplete immune restora-
tion seen thus far argues in favor of ear-
lier intervention to prevent irreversible
immune deficits.

The rapid viral proliferation and the
extraordinary twmover rate have major
implieations for antiretroviral therapy
with respect to the aggressiveness and
timing of intervention. Given the inher-
ent error rate of the HIV reverse fran-
scriptase, it has been estimated that ev-
ery possible base pair of the HIV genome
probably mutates onadaily basis.* Thus,
it is not surprising that monotherapy or
combination regimens that only partially
suppress viral replication allow more
rapid selection of resistant variants and
witimately contribute to therapeutic fail-
ure. Taken together, the above data pro-
vide a selentific rationale for a move ag-
oressive therapeutic stance. These new
recommendations must be tempered by
the fact that reduction of the plasma viral
load to below the levels of detection of
current assays does not necessarily indi-
cate the complete suppression of viral rep-
lication, Further, durability of effect be-
yond 2 years and long-term tolerance of
3-drug regimens have not yet been dem-
onstrated. However, current data provide
strong support for updating the 1996 rec-
ommendations of the panel.

INITIATING ANTIRETROVIRAL
THERAPY

When to Initiate Therapy

The panel previously recommended
therapy for HIV-infected individuals with
symptomatic HIV disease, those with
CD4* cell counts less than 0.50x10%/L: (500/
pL)—particularly below 0.35x10%/L: (350/
pL)—and those with plasma HIV RNA
coneentrations above the range of about
30 000 to 50 000 copies/mL!; therapy was
to be considered for individuals with
plasma HIV RNA levels greater than
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Table 1. Considerations for Initiating Antiretrovirat
Therapy

Therapy is recommended for all patients
with human immunodeficiency virus (HIV}
RNA [evels above 5000 to 10000 copies/
mL of plasma

Therapy should be considared for all HIV-
infected patients with detectable HIV RNA
in plasma {see taxt)

For patients at low risk of progression {low
plasma HIV RNA level and high CD4*
court), particularly those whe are not
committed to complex antiretrovirat regi-
mens, therapy might be safely defeired,
These patients should be resvaluated ev-
ery 3 to 6 menths (see text)

]

5000 to 10 000 eopies/mL. Therapy is now
recommended for all patients with plasma
HIV RNA concentrations greater than
8000 to 10000 copies/mL regardless of
CD4* cell count (Table 1). Data do not per-
mit an absolute plasma HIV RN A thresh-
old for initiation of therapy. There is vari-
ability among different assays (eg, bDN A,
RT-PCR, nucleie acid sequence-based
amplification [NASBAYJ), variable lev-
els of detection among different genera-
tions of the same assay, and different end
points used in several clinical trials. As
noted, plasma HIV RNA values ob-
tained by different viral load assays may
vary. Thus, HIV ENA levels should be
obtained using the same assay (eg,
RT-PCR, bDNA, or NASBA) for every
sample from any one single patient. Rec-
ommending an absolute number rather
than a range of values would suggest a
level of certainty that has not been
achieved.

Therapy should be considered for ali
subjects with HIV infection and detect-
able plasma HIV RNA who request it
and are committed to lifelong adherence
tothenecessary treatment. For patients
with low plasma HIV ENA levels and
high CD4" cell counts, therapy might be
safely deferred in the short term with
reevaluation of plasma HIV RNA level
every 3 to 6 months. A small minority of
subjects who may be true long-term
nonprogressors or slow progressors
might be identified with this approach.

Therapy continues to be recom-
mended for patients with symptomatic
HIV disease or with CD4* cell counts
below 0.50x10%L (500/pL)), particularly
below 0.35x10%L (850/pL). The latter
recommendation is especially important
in situations in which HIV RNA assays
are not available,

initial Antiretroviral Regimens

The previous recommendations, which
centered on double-NR'TT regimens,
were based on data available at the
time.'®##* The inclusion of a protease in-

hibitor in initial regimens was consid- .

ered reasonable for any patient and was
recommended for patients at high risk of
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Table 2.—Selected Options for Initial Therapy*f

Regimeni§ Advantages Disadvantages
NATI-1, and NRTI-2, This reglmen should be able to Strict adherenca to this regimen Is
and Pl achieve plasma HIV RNA levels crucial; quallty of fife may be affected;

below limit of detection in large
majority of drug-adherent patients

durakility of effact, long-term
tolerance, and overall clinical benefit
In antiretroviral-naive patients with
early disease Is not fully defined

NRTI-1, and NRTI-2,
and NNRTI

Many patients taking thls regimen achleve
plasma HIV RMA lavels below limit
of deteciion; it also permits deferral
of a P if this option Is chosen

Strict adherence to this regimen is
crucial; may not be as potent as a
Pl-contalning regiman; it is not
recomimanded for patients with
advanced disease (le, low GD4+
counts or high plasma viral load);
durabillity of effect and overall clinical
bansfit not fully defined

*NRT! indcatos nucleoside analog reverss transcriplase inhibitar; PI, protease inhibiter: HIY, human immuna-
deficiency virus; and NNRTI, nonnucleoside reversa transctiptase inhibitor. Numerais 1 and 2 indicate different

entities in a class of drugs.

tPolent regimens, exemplified by cuirently available 3-drug combinations, are llsted. Gareful consuitation with
the patient lo discuss the need for long-term commitment fo a complex regimen is essential bafore initiating
triple-drug therapy. Double-NRT] combinations have a role In defined circumstances (see text). Other combinalions

{eg, double—protease inhibitar ragimens) are under study.

fAcceplable combinations of 2 NRTIs include either zidovuding combined with lamivudine, didanosine, of
zalcitabine, or stavudine combined with lamivuding or didanosine. Protease inhibitors with potent in vivo activity
are recommonded; currently these Include indinavir, ritenavir, and neffinavir,

§Of the currenlly approved NNRTIs, nevirapine and delavirdine, data are only avallable for the effecliveness of

nevirapine for this application.

short-term progression. The panel now
recommends that the preferred initial
regimen is one that is most likely to re-
duee and maintain plasma HIV RN A lev-
els below the level of detection (eg, cur-
rently below 500 or 400 copies/mL,
depending on the assay) using the most
sensitive assays available. Currently,
such a regimen would include 2 NRTIs
and a protease inhibitor with high in vive
potency (Table 2). Whether double-
NRTI regimens would be as effective as
more potent triple-drug regimens in sup-
pressing viral replication in patients with
low plasma viral load levels (eg, <10 000
copies/mL) is unknown,

Pricr to initiating a triple-drug regi-
men, a detailed discussion between pa-
tient and physician is necessary to as-
sess fully the patient’s ability and
willingness to commit to a complex,
costly, and potentially toxic regimen. This
is a particular coneern in asymptomatic
patients at an early disease stage, as abil-
ity to maintain long-term adherence to
the regimen ig a major challenge. Less
than excellent adherence may result in
virus breakthrough and emergence of
drug-resistant strains. Even short-
term nonadherence to an aggressive
therapy may resultinrapid virus repopu-
lation in lymph nodes®*# Given the po-
tential for cross-resistance among the
available protease inhibitors, the effi-
cacy of future treatment options could be
severely compromised by less than ex-
cellent adherence.® For example, use of
indinavir may select for resistance
mutations that decrease the likelihood
of responding to subsequent therapy
with ritonavir and viee versa. Cross-
resistance among protease inhibitors may
pose amajor challenge for patients whose
virus has broken through an initial pro-

tease inhibitor--containing combination,

-Although genotypie or phenotypic labo-

ratory assays of drug resistance may, in
the future, prove helpful in selecting al-
ternative regimens, well-validated, rea-
gonably priced, and rapid assays of re-
sistance are not currently available for
patient management.

Although a 3-drug regimen contain-
ing a protease inhibitor is the preferred
initial regimen because of its potency, it
may not be practical for every patient.
The primary recommended alternative
is a combination of 2 NRTTs plus a non-
nucleoside reverse transeriptase inhibi-
tor (NNRTI). In the INCAS trial, nevi-
rapine in eombination with zidovudine
and didanosine in antiretroviral-ngive
subjects with CD4* cell counts of
0.20x10%L (200/aL) to 0.60x10%1 (600/
pL} reduced plasma HIV RNA coneen-
trations to below 20 copies/mL in 556%
of patients for at least 52 weeks. 647
There have heen few direct comparisons
of protease inhibitor- and NNRTI-
containing 3-drug regimens (eg, zidovu-
dine, lamivudine, and indinavir vs zido-
vudine, didanosine, and nevirapine), but
extent and duration of suppression of
plasma virus appear to be greater with a
potent protease inhibitor—containing
regimen. The INCAS trial has estab-
lished an important prineiple in the use
of currently available NNRT1Is, in that
their activity is maximized when com-
bined with other drugs to which the
patient is naive '’ The INCAS trial
results are consistent with the thesis
that potent suppression can prevent the
early emergence of resistance as, in a
limited number of isolates studied thus
far, nevirapine resistance has been pre-
vented for at least 52 weeks in a elinical
trial setting.®
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Dataon double protease inhibitor con-
binations (eg, ritonavir and saquinavir)
and 3-drug regimens that combine an
NRTI, an NNRTI, and a protease in-
hibitor are not yet sufficient to deter-
mine the role of these approaches for ini-
tial therapy. The combination of ritonavir
and saquinavir,® for example, looks
promising, with a high proportion of pa-
tients achieving plasma HIV RNA Jev-
els below level of detection at 20 weeks;
similar preliminary data are emerging
for other double protease inhibitor regi-
mens. Pharmacokinetic interaction and
marker officacy data with regard to other
double protease inhibitor regimens or
protease inhibitor and NNRTT combi-
nations are currently too fragmentary
to recommend these ag initial regimens.

For patients in whorn initial regimens
with protease inhibitors or NNRTls are
not appropriate or not possible (because
oflack of commitment to drug adherence,
aceess, cost, etc), alternatives exist but
compromises are associated with each.
For a patient at Jow risk of progression

* (eg, asymptomatic with high CD4* cell

count and low plasma HIV RN A concen-
tration) who is not committed to use ofa
complex 3-drug regimen, it may be rea-
sonable to defer therapy and to monitor
CD4* cell count and plasma HIV RNA
concentration until the patient is pre-
pared toinitiate so demanding aregimen.

However, for patients who are not can-
didates for triple-drug regimens and are
considered at high risk of short-term dis-
ease progression, deferral is not recom-
mended; initiation of a double-NRTI
regimen is preferred to no therapy for
guch patients. The combination of zido-
vudine and didanosine or of zidovudine
and zalcitabine'®? has been shown to
have greater clinical benefit than zido-
yudine monotherapy in antiretroviral-
naive patients; zidovudine and lamivu-
dine have also been shown to confer
clinical benefit.5% Two other regimens,
stavudine and didanosine™ and stavudine
and lamivudine®™ have each demon-
strated plasma IV RNA reductions of
approximately 1.5 log in antiretroviral-
naive patients and offer the convenience
of twice-daily dosing. Each of these b
double-NRTI regimens may be used as
gtand-alone therapies in the circum-
gtances described above, although they
are more appropriately used as part of
3-drug combinations with a protease in-
hibitor or an NNRTI, As noted, an un-
resolved issueis whether adouble-NRTI
regimen might adequately suppress
plasma HIV RNA inagubset of patients
with relatively low viral load levels (eg,
<10000 copies/mL). If a 2-NRTI regi-
men is used in this setting, more frequent

viralload monitoring is necessary so that .

a more aggressive treatment regimen
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can be initiated promptly if there is a
gignificant sustained increase in plasma
HIV RNA level. Within the context of
the discussion of the degree of viral sup-
pression achieved with 2-NRTL regi-
mens, lamivudine-containing 2-NRTI
regimens (eg, zidovudine and lamivudine
or stavudine and lamivudine, without a
protease inhibitor or an NNRTI) should
be chosen only after very careful con-
sideration. While lamivudine is gener-
ally well tolerated, the rapid develop-
ment of lamivudine resistance in less
completely suppressive antiretroviral
regimens, mediated by the M184V sub-
gtitution, may limit the potential useful-
ness of this drug in future regimens that
contain protease inhibitors o4

At the present time, monotherapy with
any of the available antiretroviral drugs
is not recommended for initiation of treat-
ment of HIV disease. Viral resistance mu-
tations usually emerge within weeks to
months with monotherapy. At best,
monotherapy causes atransient decrease
in plasma viral load but compromises fu-
ture effective therapies by selecting for
viral mutants that are resistant to 1 or
more antiretroviral drugs.

CHANGING ANTIRETROVIRAL
THERAPY

Considerations for
Changing Therapy

The reagons for changing therapy re-
main as initially stated: treatment fail-
ure, toxiceffects, intolerance, nonadher-
ence, and current use of a suboptimal
regimen (Table 3). While there are no
data from controlled clinical trials that
establish precise criteria for treatment
failure, the definition of treatment fail-
ure has been refined to reflect the cur-
rent availability of several potent regi-
mens, the strong scientific rationale for
strict control of viral replication, and the
realization of the consequences of ango-
ing viral replication regarding rapid
emergence of drug-resistant mutants
and progressive immunologic compro-
mise. Hypothetically, changing therapy
while plasma HIV RNA levels are rela-
tively low may limit the degree of viral
resistance that may emerge and may in-
crease the opportunity for successiul re-
suppression with an alternative regimen.

As a general guideline for patients who
have achieved plasma viral load levels be-
low detectable limits (particularly those
who are taking protease inhibitor—con-
taining regimens), a change is recom-
mended if the plasma HIV RNA concen-
tration is confirmed to have increased.
Ideally, any confirmed detectable plasma
HIV RNA level is an indieation to change
therapy, in order to prevent drug-resis-
tant viral mutants. Fromapractical stand-
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Table 3.—Indications for Changing Therapy

Treatment failure, as suggested by a confirmed
rising plasma human immunodeficiency virus RNA
lavel or failure to achieve the deslred
reduction in plasma viral load; daclining CD4* cell
count: or clinical disease progression

Unacceptable toxicity of, intolsrance of, or nonadher-
ence 1o the regimen

Current use of suboptimal treatment regimens, ie, an-
tirgtroviral monotherapy

point, given the limited numbers of alter-
native antiretroviral drugs, it may be
reasonable to await a documented in-
crease in plasma HIV RNA level to
greater than 2000 to 5000 copies/ml: be~
fore changing therapy in this setting. For
& patient who has had an initially signifi-
cant deerease in HIV BN A level, but not
to below detection mits, a confirmed in-
crease to greater than 5000 to 10 000 cop-
jeg/mL should indicate a treabment
change. A careful assessment of adher-
ence should always be made prior to
changing therapy, preferably at the time
the viralload is determined. Factors other
than viral resistance can lead to loss of
viral suppression: these include nonadher-
ence, recent vaecinations, and intercur-
rent {llnesses.

One must be especially careful not to
prematurely abandon a given regimen
shortly after the initiation of therapy. For
example, a regimen within vivo biological
activity will significantly decrease plasma
HIV RNA levels within 2 to 4 weeks of
initiating therapy; in patients with high
pretreatment plasma viral load levels,
maximal suppression may not be seen un-
til 12 to 24 weeks of potent therapy be-
cause ofthe slower “second phase” decline
aftertheinitial dropinplasma HIVRNA M

A dilemma is presented for patients
who achieve a substantial initial reduc-
tion in plasma HIV concentration, on the
order of 1.5 to 2.0 log, but whose plasma
viralload levels do not fall below thelevel
of detection. Abandonment of the regi-
men is not necessarily indicated, and an
alternative approach might be continued
therapy with close observation until
there is a confirmed substantial rise
above the maximal reduction achieved.

Other indications of treatment failure
remain as previously stated: lack of an ini-
tial virological response, return to pre-
treatment plasma HIV RNA levels, de-
clining CD4* cell count, or clinical disease
progression. Complicating this definition
somewhat is a phenomenon increasingly
reported with protease inhibitor-contain-
ing regimens, ie, discordance between
plasma HIV RNA level and CD4* cell
count that may occur several weeks or
meonths into therapy. Discordance occurs
when the plasma [ITV RNA concentra-
tion returns to or near the pretreatment
level while the CD4* cell count remains
substantially above the prefreatment
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Table 4.—Exampiss of Alternative Antiretroviral Regimens for Treatment Failure on 3-Drug Regimens*t

initial Regfmen Alternative Comblnations

Zldovudine-lamivudine-protease Inhibitor-1

Stavudine-didanosine-prolease inhibitor-24
Stavudine-didanosine-NNRTI§
Rltonavir-saquiravir-NRTI]|

Stavudine-lamivudine-protease Inhibitor-1

Zidovudine-didanosine-protease Inhibltor-24
Zidovudine-didanosine-NNRTI§
Ritonavir-saquinavir-NRTI|

Zidovudine-didanosine-prolease inhibitor-1

Stavudine-lamivudine-pretease inhibitor-2¢
Stavudine-lamivudine-NNRTI§
Ritenavir-saquinavir-NATI||

Stavudine-didanosine-protease inhibitor-1

Zldovudina-lamivudine-protease inhibitor-24
Zidovudine-lamivudine-NNRTI§
Ritonavie-saquinavir-NRTI|

Zidovudine-didanosine-NNRTI

Stavudine-lamivudine-protease inhibitor-1
Zidovudine-lamivudine-proteass inhibitor-1

*m

NAT! indicates nucleoside analog raverse transariptase inhibitor; NNRTI, nonnucleoside reverse transcriptase

inhioitor; and P, protease inhibitor. Numerals 1 and 2 indicate different antities In a class of drugs.

tRegimens listed are examples of potential alternatives for initial regimans listed in Table 1 and are not meant
to be al-Inclusive. The principle of switching 2 of 3 new drugs is indicaled when failure on the initial regimen has
ocourred. |n practice, options are limited beyond the first alternative, and a componant of a prier regimen may-need
to be continued or recycied after failure of a secend or third ragimen. The NRTI-NNRTI-PI ragimens are under study,
but pharmacokinetic interaction and safety data are not available.

+The best sliarnative’ Pl after failure on initial Pl-containing regimen is unknown, Cross-resistance beiween
indinavir and ritanavir is nearly complete. Thus, virological failure (as opposed to intolerance) of one may seversly
limit the use of the other. Indinavir or ritonavir may or may not select for cross-resistance to nelfinavir,

§The use of a currently available NNRTI is unlikely to rasult in suppression of plasma human immunodeficiency
virus RNA below detection levels In antiretroviral-experienced patients.

|Eflicacy of ritonavir and saquinavir and 1 or more NRTI In combination in this circumstance is unclear and is
under study. Other doubls-P| combinations are under study.

Table 5.—Examples of Alternative Antiretroviral Regimens for Treatment Failure on a Double-NRTI

Combination™*}

Initial Reglmen

Alternative Combinations

Zidovudine-didanosine

Zidovudine-famivudine-protease Inhibitort
Stavudine-lamivudine-protease inhibltor§
Ritonavir-saquinavir-NRTI|

Zidovudine-zalcitabine

Zidovudine-lamivudine-protease inhibltor}:
Stavudine-lamivudine-protease inhibitort§
Stavudine-didanosine-protease inhibitor:§
Ritonavir-saquinavir-NRTI||

Zidovudine-lamivudine

Stavudine-didanosina-protease inhiblior+§
Rltonavir-saquinavir-NRTIg|

Stavudine-didanosine

Zidovudine-lamivudina-protease inhibitor
Ritonavir-sagulnavir-NRTI|

Stavudine-lamivudine

Zldovudine-didanosine-protease Inhibitorf
Ritonavir-saquinavir-NRT§||

“

*NRTI indicates nucleoside reverse transcriptase Inhibitof: PI, protease inhibitor; and NNRTI, nonnucleosida

reverse transcriptase inhibitor.

‘tRegimens listed are examples of potential alternative combinations and are not meant to be all-inclusive. The
principle of switching 2 or 3 naw drugs is indicatad when failure en an initlal, double NATI regimen has occurred.
Ragimens cantaining an NNRTI plus a P) ara under developmant and shoutd be used only when full pharmacokinetic

Interactlon and safety data are available.

$Protease Inhibitors with potent In vivo activity are recommanded:; currently these include indinavir, ritonavir, and

neifinavir,

§If the patient or physician wishes to defer Pl use, an NNRTI could be substituted, but suppression of plasma
hurman immunodeficiency virus RNA below the leved of detectability with NNRTIs has not yet besn documented in

patients with prior anfiretroviral experience.

[[Optimum strategic use of double-Pl combinations {eq,

rifonavir and saquinavir with 1 or more NRTH} is unclear.

Whether Il is preferable to employ them In this circumstance or after failure on a single P has not been determined.

Cther double-PI combinations are under study.

level. Although the pathophysiological ba-
gis for this is not clear a{ present, the ba-
gie coneept is that HIV replication is the
driving force in diseage progression, and
changing therapy in this eircumstance is
recommended as long as alternative regi-
mens exist. Conversely, discordance may
also oceur with a sustained decrease in vi-
ralload below detectable limits but s CD4+
cell eount that falls progressively, In this
situation, there are no clinieal datato guide
practice, but many experts would recom-
mend changing antiretroviral regimen if
the CD4* cell count ig falling rapidly or
progressively.

When toxic effects emerge that do not
permit treatment continuation, dose re-
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ductions of the protease inhibitor com-
ponent should be avoided if at all pos-
sible. If the toxie effect is characteristic
of one of the NRTTs (eg, pancreatitis re-
lated to didanosine), the presumed of-
fending drug should be stopped; after the
toxie effeet has resolved, the offending
drug should be replaced with an NRTI
with a different toxicity profile. If the
basis for the toxic effect is unclear, brief
and complete interruption of the full
therapeutic regimen is generally pre-
ferred. Following resolution of the toxic
effeet, clinical judgment (based in part
on available alternative drugs that may

- be appropriate for the patient) is neces-

sary to determine whether to replace 1

drug in the initial regimen or to change
to an entirely new 3-drug regimen.

Patients currently taking regimens of
2 NRTIs alone or antiretroviral mono-
therapy should be reevaluated, and signg
of treatment failure should precipitate 2
change in therapy. Thus, an individual
currently taking a double-NRTI combi-
nation with undetectable plasma HIV
RNA level could be safely followed up.
Onein whom the plasma HIV RN A level
is greater than 5000 to 10 000 copies/mL,
should be considered a viroclogical fafl-
ure, and alternative treatment should be
instituted. For those who fall into an in-
termediate category of plasma viral load
{eg, 400-5000 coples/mL), a confirmed ris-
ing viral load should prompt consider-
ation of changing therapy; a stable con-
centration in this range should prompt
careful observation over several months
until a trend becomes apparent. Onee vi-
rological failure oceurs, changing therapy
while the plasma HIV RNA levelis rela-
tively low or moderate may limit the de-
gree of antiretroviral resistance so that
anew regimen will have a greater chance
of reducing viral load to below limits of
detection, This must be balanced against
future available drug options.

In addition to the above consider-
ations, a current question is whether pa-
tients who are doing well on their cur-
rent antiretroviral regimen with plasma
HIV RNA levels below the limit of de-
tection should have an additional drug
added. This approach, which has been
termed freatment “intensification,” is
under study to assess its ability to pro-
long the benefit of an existing regimen,
but it is premature to make any recom-
mendations in this regard.

What To Change To

As stated in the original report, there
are a number of factors to consider once a
decision hag been made to change a thera-
peuticregimen. Theseinclude the primary
reasons for changing (eg, failure, nonad-
herence, intolerance, or toxic effects), an-
tiretroviral treatment history, available
options, potential for cross-resistance, co-
morbid conditions, potential drug inter-
actions, access, and cost. In the ease of
treatment failure, the guiding principle
should be to try to change all drugs in the
regimen or at least to include a minimum
of 2 new drugs in the revised regimen,
The practice of adding a single drug to a
prior insufficiently suppressive regimen
isstrongly discouraged. This approach can
be considered to be equivalent to sequen-
tial monotherapy, which will lead to more
rapid emergence of resistance. Tllustra-
tive examples of alternative regimens for
patients failing 3-drug regimens are listed
in Table 4. Table & provides options for
patients who are deemed to be failing
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double-NRT regimens. Although4-drug
regimens (eg, ritonavir-saquinavir-stavi-
dine-Jamivudine) are currently in early
clinical trials, it is not yet known whether
benefits of such regimens will justify the
predictable increages in toxic effects and
problems withadherenceto the more com-
plex regimens.

When changing because of nonadher-
ence and the concern that viral resistance
might oceur, the individual reasons for
nonadherence must be explored. For ex-
ample, if the nonadherence is because of
low-grade toxic effects, modifieationin 1
component; of the regimen may rectify
the situation. If complexities of the regi-
men {eg, number of pills or dosing sched-
ule) or peychosocial factors are the root
cause, a simpler regimen, even thoughit
may carry less than maximal potency,
may be more appropriate and,inthelong
term, more effective.

If change is prompted by drug toxie-
ity early in the course of therapy within
an otherwise efficacious regimen and the
offending drug can be identified, substi-
tuting 1 new drug for the drug respon-
sible for the toxic effect is an appropri-
ate approach. For example, an individual
with a viral load below the limit of de-
tection who has a hematologie toxic
offect while taking the combination of
zidovudine, lamivudine, and indinavir
might benefit from replacement of zido-
vudine with stavadine.

SPECIAL CONSIDERATIONS
Primary Infectlon

Acute (primary) HIV infection hypo-
thetically represents an opportunity to
eradicate HIV from the host, if this is
going to be possible. Such treatment
would need to be aggressive and initi-
ated as soon as possible after infection
oceurs. Since cases of acute infection are
infrequently diagnhosed, and it is not
known whether eradication is possible,
it is important that such individuals be
identified and recruited into ongoing
clinieal trials whenever possible.

1¢ a clinical trial is unavailable or is
declined by the patient, a treatment re -
men that includes 2 NRTIs with a po-
tent protease inhibitor is recommended,
Such a regimen should be maintained
well past the time taken to achieve an
undetectable plasma viral load and con-
tinued indefinitely, pending new data.
Whetherit is possible to discontinuesuch
therapy after a prolonged period of ad-
equate suppression is the subject of on-
going trials. During primary infection,
some {ndividuals will have been infected
with a viral mutant that is resistant to 1
or more antiretroviral drugs. This may
lead to an inadequate response to the
antiretroviral regimen. Management in
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this setting should follow recommenda-
tions for treatment failure in established
infection.

Postexposure Prophylaxis

Existing guidelines for high-rigk oe-
cupational or accidental exposures to
HIV should be followed.™ Treatment
should be individualized for each patient,
particularly with regard to treatment
history of the source patient, if known.
Antiretroviral prophylaxis for high-risk
gexnal exposures is an area of increas-
ing concern. The Centers for Disease
Control and Prevention (CDC) is in the
process of developing recommendations
for postexposure prophylaxis in this set-
ting; that report may be available soon.

Limited information on safety and tol-
erability of antiretroviral drugs usged as
postexposure prophylaxis in uninfected
persons is a major impediment to devel-
oping recommendations. To assist in fill-
ing this information gap, health care pro-
viders inthe United States are encouraged
to enroll all workers who receive chemo-
prophylaxis after occupational HIV ex-
posure in a registry (without personal
identifiers) cosponsored by the CDC and
geveral pharmaceutical companies (The
toll-free telephone number is [888] PEP-
AHITV, ie, [888] 737-4448.)

Perinatal Transmission

The use of antiretroviral drugs for the
prevention of perinatal HIV transmis-
sion should always be considered in the
context of optimal health care for the
mother. When indicated for the health
of the mother, appropriate antiretrovi-
ral'therapy should not be withheld be-
cause of the pregnancy. Many pregnant
womnen are taking combinations of anti-
retroviral drugs that have reduced their
plasma viral load below detection limits,
This approach may prove optimal for the
mother ag well as the fetus. The man-
agement of antivetroviral therapy dur-
ing pregnancy is, however, complex, and
there are scant safety data and no con-
trolled efficacy data for combination an-
tiretroviral therapy during pregnancy.
Therefore, no specific recommendations
can be made in this regard. For women
who are already taking combination regi-
mens and who become pregnant, con-
tinuation of the regimen should be en-
couraged. It is crucial that antiretroviral
therapy during pregnancy be initiated
or continued only after full discussion be-
tween the patient and her physician with
regard to the benefits and the potential
risks of antiretroviral therapy. For a
more detailed discusgion of current con-
giderations for antiretroviral therapy in
pregnancy, the recent US Department

. of Health and Human Services report

can be consulted.®
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Zidovudine prophylaxis continues to
be recommended for prevention of peri-
natal transmission of HIV, The regimen
of antenatal, intrapartum, and neonatal
zidovudine has consistently resulted in
reductions of 66% to T5% ! with no im-
mediate serious consequences to the
mother, infant, or child development dur-
ing the first 2 years of life. Zidovudine
significantly decreases the likelihood of
vertical transmission at all observed lev-
els of maternal HIV viral load.®

Sinee no other antiretroviral drug has
yet been demonstrated to significantly
reduce the likelihood of vertical HIV
transmission, zidovudine should be in-
cluded as a component of any antiretro-
viral regimen used during pregnancy
whenever possible.

Because of the dearth of information
on use of antiretroviral drugs other than
zidovudine during pregnancy, all wom-
en who choose to take antiretroviral
druge during pregnancy should be en-
couraged to enroll in the Antiretroviral
Pregnancy Registry managed by several
pharmaceutical companiesin conjunction
with the CDC and the National Insti-
tutes of Health (telephone number: [800]
722-9292, ext 38465).

SUMMARY

Recent data have provided strong sup-
port for the principle that HIV viralrep-
lication should be suppressed as fully as
possible throughout the course of HIV
infection. The field of antiretroviral
therapy is a rapidly moving one, and we
anticipate that further updates will be
fortheoming.
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