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Abstract

Objective: To provide current recommendations for antiretrovira thergpy for human
immunodeficiency virus (HIV) disease.

Participants: The origina International AIDS Society-USA 13-member panel representing
international expertisein antiretroviral research and care of patients with HIV infection.

Evidence. The following were conddered: Newly available clinical and basic science study results,
including phase 3 controlled trids; dlinicd, virologica, and immunologic end-point deta; interim anayses
of studies presented at nationd and internationd 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 aregular basis (July 1996, September 1996, November 1996, January
1997, and April 1997) since the publication of itsinitia recommendationsin mid 1996 to review new
research reports and interim results. The panel discussed whether and how new information changed its
initid recommendations. The recommendations contained herein were determined by group consensus.

Conclusons. New data have provided a stronger rationae for earlier initiation of more aggressive
therapy than previoudy recommended and reinforce the importance of careful selection of initid drug
regimen for each patient for optima long-term clinical benefit and adherence. The plasmavird load isa
crucid dement of clinica management for ng prognoss and the effectiveness of therapy, and such
testing must be done properly. Treatment failure is most readily indicated by arisng plasmaHIV RNA
level and should be confirmed prior to a change of treatment. Thergpeutic approaches must be updated
as new data, particularly on the long-term clinical effect of aggressve antiretrovird trestment, continue
to emerge.

JAMA.277;1997:1962-1969

NEW INFORMATION on human immunodeficiency virus (HIV) pathogenesis, vird load
monitoring, and the impact of potent antiretrovird drug regimens has emerged since the publication of
the International AIDS Society-USA recommendations for antiretrovird thergpy in July 1996. [1] These
developments have led the pand to review and update its recommendations. As Sated in the origina
report, the process is one of continuous reevauation in order to provide dinicians with
recommendations thet reflect an ongoing synthesis of the latest developmentsin basic science, drug
development, and clinica investigation. These updated recommendations are an extenson of the
previous guiddines and apply the same principle of trandating the increased understanding of HIV
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disease pathogenesis into thergpeutic gpproaches.
SCIENTIFIC RATIONALE FOR UPDATED RECOMMENDATIONS

The key dement in HIV pathogenesisisthe high leve of productive infection, which is characterized
by ahigh rate of virion turnover. [2-6] Current estimates suggest that at least 10 billion HIV particles are
produced and destroyed each day and that the plasma virus haf-life is about 6 hours; CD4+ cdll
turnover rates may be smilar. [4,5 Studies of HIV DNA and RNA in lymphoid tissue provide direct
evidence of high-level replication thet is pardleled by detection of virus particlesin plasma, [7.8] and
even moderate levels of plasmaHIV RNA are associated with active HIV replication in lymphoreticular
tissue. These changes reflect intense vird activity within lymphoreticular tissues that ultimately destroys
key parts of the lymphoid system. [2.9] The leve of HIV RNA expresson in lymphoid tissue may be
higher and more intense than the plasma concentration would suggest. [9] Thus, even moderate levels of
plasmaHIV 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. Vird load levelsin genital secretions and cerebrospind fluid are not smple reflections
of plasma concentration. [10,11] Loca HIV replication within these compartments can be influenced by
loca processes, such as concomitant sexudly tranamitted diseases in the case of the genitd tract.
Decreasesin plasmaHIV RNA concentration induced by antiretrovira therapy are usudly but not
aways accompanied by decreasesin the genita tract. [12.13] Therefore, reductions of HIV RNA
expression to below the limits of assay detection in genital secretions should not be interpreted to mean
that an individua is noninfectious, and it is not clear what impact trestment-induced reductionsin HIV
RNA in genitd secretions may have on risk of sexud transmission.

The laboratory tool that has contributed most to the increased understanding of vird pathogenesis
and antiretrovird efficacy is quantitation of HIV RNA in plasma In natura history studiesand in
controlled clinicd trids, the level of HIV RNA in plasma has been shown to be the strongest predictor
of outcome over 1- to 10-year periods of observation. [14-17] Although thereis a continuum of risk over
the range of measurable plasmaHIV RNA leves, no lower limit threshold has been defined. For
example, even patients with plasma HIV RNA levels below 5000 copies/mL have measurable, abeit
low rates of clinica progresson. [1,18] In addition, declinesin plasmaHIV RNA concentrations during
therapy are strongly associated with adecrease in risk of subsequent disease progression. [19-21]

Despite the strength of plasmavird load quantitation as a prognostic marker and its usefulnessin
therapeutic monitoring, a number of cavests are important: (1) Sngle determinations of HIV RNA levels
need to beinterpreted cautioudy given the problems that can result from improper or inconsstent
gpecimen handling and processing, assay variability, and the effect of recent vaccinations and
intercurrent infections [22-25]; (2) variability among currently available assays may result in differencesin
plasmaHIV RNA levels, leves determined by target amplification assays (eg, reverse transcriptase
polymerase chain reaction [RT-PCR]) may give vaues that are as much as 2-fold higher than values
given by signa amplification assays (eg, branched DNA [bDNAY]); (3) athough reductions of plasma
HIV RNA in the setting of controlled dinicdl trids are associated with Sgnificant reductionsin risk of
disease progression, the degree of clinica benefit conferred by a specific treatment or class of
antiretrovird drugs (ie, the surrogecy for clinicd treatment effect) has not been completely defined [26];
(4) other independent predictors of clinica outcome, athough less powerful than virus load, have been
identified in multivariate andyses, including the biologic phenotype (syncytium-inducing capacity) of the
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virus and the CD4+ cdll count [15,27,28]; and (5) new determinants of disease progression, such as
genetic polymorphism at the CCR5 locus, are being defined. [29,30] Plasma HIV RNA level does,
however, provide essentid information, and lack of accessto HIV RNA testing greetly limitsthe
effective clinical management of HIV-infected patients.

Againg this background, effects of potent antiretrovira regimens are being increasingly well
characterized. In thisdiscussion, it is the potency of athergpeutic regimen that isimportant and not the
number of drugs per se. Nevertheless, for practica purposes at this point, given the currently approved
antiretrovird drugs, this trandates into 3-drug regimens that usudly include 2 nucleosde andog reverse
transcriptase inhibitors (NRTIS) and a protease inhibitor with strong in vivo potency (eg, indinavir,
ritonavir, ndfinavir). For example, the combination of zidovudine, lamivudine, and indinavir reduced
plasmaHIV RNA levels below 500 copies/mL in 85% of subjects and below 50 copies/mL in 75% of
subjectsfor at least 68 weeks in zidovudine-experienced subjects with CD4+ cdll counts between
0.050x10°/L (50/microliters) and 0.40x10°/L (400/microliters). [31,32] In ancther study, this regimen
reduced plasmaHIV RNA levels to below 500 copiesmL in 65% of patientsfor at least 24 weeksin
Zidovudine-experienced patients with CD4+ cell counts less than 0.050x10°/L (50/microliters). [33] This
regimen is presumably even more potent in zidovudine-naive subjects, and smilar results have been seen
with other 3-drug regimens such as zidovudine and lamivudine combined with ritonavir or ndfinavir.
[34,35] Both the degree and durability of vird suppresson in the plasmaand the lymphoid tissue is
greater with protease inhibitor-containing regimens than that seen with double-NRTI regimens. Three-
drug regimens such as these have shown, in alimited number of subjects, that vird resistance can be
delayed by potent virus suppression. The clinica benefit conferred by indinavir in combination with
zidovudine or stavudine plus lamivudine has recently been shown in alarge controlled trid of
Zidovudine-experienced patients with CD4+ counts below 0.20 x 10 [9]/L (200/microliters). [36]
Reductionsin mortdity and clinical progression rates have been previoudy reported with regimens
containing ritonavir or saguinavir. [37,38]

Despite the impressve immunologic, virological, and clinical responses seen with protease inhibitor-
containing regimens when such thergpy isinitiated in moderately advanced disease, the retoration of
CD4- cdistypicaly isincomplete with respect to number, proportions of naive vs memory cells, and
breadth of the T-cell receptor repertoire. [39.40) Since the ultimate goal of antiretrovira therapy isto
prevent immunologic and dinica sequelag, the incomplete immune restoration seen thus far arguesin
favor of earlier intervention to prevent irreversble immune deficits.

Therapid vira proliferation and the extraordinary turnover rate have mgjor implications for
antiretrovira thergpy with respect to the aggressveness and timing of intervention. Given the inherent
error rate of the HIV reverse transcriptase, it has been estimated that every possible base pair of the
HIV genome probably mutates on a daily basis. [6.41] Thus, it is not surprising that monotheragpy or
combination regimens that only partidly suppressvira replication alow more rapid selection of resstant
variants and ultimately contribute to therapeutic failure. Taken together, the above data provide a
scientific rationde for a more aggressive thergpeutic stance. These new recommendations must be
tempered by the fact that reduction of the plasmavira load to below the levels of detection of current
assay's does not necessarily indicate the complete suppression of vird replication. Further, durability of
effect beyond 2 years and long-term tolerance of 3-drug regimens have not yet been demonstrated.
However, current data provide strong support for updating the 1996 recommendations of the pandl.

INITIATING ANTIRETROVIRAL THERAPY
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When to Initiate Therapy s

The panel previoudy recommended thergpy for HIV-infected individuas with symptomatic HIV
disease, those with CD4+ cell counts less than 0.50x10°/L (500/microliters)-particularly below
0.35x109/L (350/microliters)-and those with plasma HIV RNA concentrations above the range of
about 30 000 to 50 000 copies/mL [1]; therapy was to be congdered for individuas with plasma HIV
RNA levels grester than 5000 to 10 000 copies/mL. Therapy is now recommended for dl patients with
plasmaHIV RNA concentrations greater than 5000 to 10 000 copies/mL regardiess of CD4+ cdl count
(Table 1). Data do not permit an absolute plasma HIV RNA threshold for initigtion of therapy. Thereis
variability among different assays (eg, bDNA, RT-PCR, nucleic acid sequence-based amplification
[NASBA]), varidble levels of detection among different generations of the same assay, and different end
points used in severd dlinicd trids. As noted, plasmaHIV RNA vaues obtained by different vird load
assays may vary. Thus, HIV RNA leves should be obtained using the same assay (eg, RT-PCR,
bDNA, or NASBA) for every sample from any one single patient. Recommending an absol ute number
rather than arange of vaues would suggest aleved of certainty that has not been achieved.

|

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

Therapy should be considered for all HIV-
infected patients with detectable HIV RNA
in plasma (see text)

For patients at low risk of progression (low
plasma HIV RNA level and high CD4*
count), paricularly those who are not
committed to complex antiretroviral regi-
mens, therapy might be safely deferred.
These patients should be reevaluated ev-
ery 3 to 6 months (see text)

Table 1. Considerations for Initiating Antiretroviral Therapy

Therapy should be considered for al subjects with HIV infection and detectable plasmaHIV RNA
who request it and are committed to lifelong adherence to the necessary trestment. For patients with
low plasmaHIV RNA levels and high CD4+ cdll counts, therapy might be safely deferred in the short
term with reevauation of plasmaHIV RNA leved every 3to 6 months. A smdl minority of subjects who
may be true long-term nonprogressors or dow progressors might be identified with this approach.

Therapy continues to be recommended for patients with symptomatic HIV disease or with CD4+ cdl
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counts below 0.50x109/L (500/micraliters), particularly below 0.35x10°/L (350/microliters). The latter
recommendation is especidly important in Stuations in which HIV RNA assays are not available.

Initial Antiretroviral Regimens i

The previous recommendations, which centered on double-NRTI regimens, were based on data
available a the time. [18,42.43] The inclusion of a protease inhibitor ininitia regimens was considered
reasonable for any patient and was recommended for patients at high risk of short-term progression.
The pand now recommends that the preferred initid regimen is one that is most likely to reduce and
maintain plasmaHIV RNA leves below the level of detection (eg, currently below 500 or 400
copies/mL., depending on the assay) using the most sengditive assays available. Currently, such aregimen
would include 2 NRTIs and a protease inhibitor with high in vivo potency (Table 2). Whether double-
NRTI regimens would be as effective as more potent triple-drug regimensin suppressing vird
replication in patients with low plasmavird load leves (eg, <10 000 copies/mL) is unknown.

Rogimentd Advantages Dinzdyvantages
MET-3. and NET-2. Thig reggimen stuolid D abie to Sinct gabwrencs 10 this tedimen =5
aned P4 achisve piasma MY BNA levels cricral auslity of ife may he affaciad;
oy iy of detecion i large durahiity of affect, iohg-torm
miajarity o drag-sdberant petients todemarics. s sveral chinical benstiy

I anfretroviral-nane patents with
garly dissae 15 a0l ey defined

HETI-1. and NATI-Z, Many patisnts: taking this regimen achigve  Sinct adhorence §o this recimen is
and MMHATI plasma MYV AMNA levels below Hmet crucial: ey not be 23 potent 25 &
af detection, 11 aed perms dederral Fl-comiaiznng regimen; it @ mat
of & V1 f thiz opfon g chogen: recommendesd for patisnts with

advanced disease fig, low So4-
courts or ligh plasma wes |osd);
clusatbisy of effert and owerall chce
tranafit not fully defined

SSRTT mddicates nocloesice analog severse lanscliptase inhibiton P posteese inhibaor HIY
[ewnars immunodediciency vires; and NNRTL nonnucleoside reverse anscriplase inhibitos Nu-
rmesals 1 and 2 ndicate diferent entities ina class of drues.

1 Potant regimens, axernplitied by curently svaitable 3-deay combinations, are fisted. Caretul
consaliation with the patient i discuss the need{or long-term conmitntent (o s complex regimen
[is esserial bedore initiating tipe-drog therapy, Double-NRT combinations have a role in defined
circLstances seo texd). Other combinalions ieg, douable-protesse inhibitor regimens) are under
b Ly,

Facoepiable combinations of 2 MRTls include either zidovadine combined wilh amiviadine,
e ickosine, oF zaleitabing, or stvasdine combined with famividine or didanosinse. Proteasy
indibitors with potent inovive activity are recommanded: currently these include indiravin, ritona-
win, @nd nelfinavi,

SO the currpnigly appeoved NRRT s, nevippine and delavieding, data are onldy avaiiable for the
eflectiveress of neviraping {or ihis appiication,
Table 2.-Selected Options for Initial Therapy**

Prior to initiating atriple-drug regimen, a detailed discussion between patient and physician is
necessary to assess fully the patient's ability and willingness to commit to a complex, costly, and
potentialy toxic regimen. Thisis a particular concern in asymptometic patients at an early disease stage,
as ability to maintain long-term adherence to the regimen isamgor chalenge. Less than excellent
adherence may result in virus breakthrough and emergence of drug-resistant strains. Even short-term
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nonadherence to an aggressive thergpy may result in rapid virus repopulation in lymph nodes. [31,35,44]
Given the potentid for cross-resstance among the available protease inhibitors, the efficacy of future
treatment options could be severely compromised by less than excdllent adherence. [45] For example,
use of indinavir may select for resi stance mutations that decrease the likelihood of responding to
subsequent therapy with ritonavir and vice versa. Cross-res stance among protease inhibitors may pose
amgor chalenge for patients whose virus has broken through an initiad protease inhibitor-containing
combination. Although genotypic or phenotypic laboratory assays of drug resistance may, in the future,
prove helpful in selecting aternative regimens, well-vaidated, reasonably priced, and rapid assays of
resstance are not currently available for patient management.

Although a 3-drug regimen containing a protease inhibitor is the preferred initia regimen because of
its potency, it may not be practica for every patient. The primary recommended dterndtiveisa
combination of 2 NRTIs plus a nonnucleosde reverse transcriptase inhibitor (NNRTI). Inthe INCAS
trid, nevirgpine in combination with zidovudine and didanosine in antiretrovird-naive subjects with CD4+
cdl counts of 0.20x10°/L (200/microliters) to 0.60x10°/L (600/micraliters) reduced plasmaHIV RNA
concentrations to below 20 copies/mL in 55% of patients for at least 52 weeks. [46,47] There have been
few direct comparisons of protease inhibitor- and NNRTI-containing 3-drug regimens (eg, zidovudine,
lamivudine, and indinavir vs zidovudine, didanosine, and nevirapine), but extent and duration of
suppression of plasma virus gppear to be greater with a potent protease inhibitor-containing regimen.
The INCAS trid has established an important principle in the use of currently available NNRTIS, in that
their activity is maximized when combined with other drugs to which the patient is naive. [46,47] The
INCAS trid results are consstent with the thesis that potent suppression can prevent the early
emergence of resstance as, in alimited number of isolates studied thus far, nevirgpine resstance has
been prevented for at least 52 weeksin aclinicd trid setting. [48]

Data on double protease inhibitor combinations (eg, ritonavir and saquinavir) and 3-drug regimens
that combine an NRTI, an NNRTI, and a protease inhibitor are not yet sufficient to determine the role
of these gpproaches for initid therapy. The combination of ritonavir and saquinavir, [49] for example,
looks promising, with a high proportion of patients achieving plasma HIV RNA levels beow levd of
detection at 20 weeks, smilar preliminary data are emerging for other double protease inhibitor
regimens. Pharmacokinetic interaction and marker efficacy data with regard to other double protease
inhibitor regimens or protease inhibitor and NNRTI combinations are currently too fragmentary to
recommend these asinitid regimens.

For patients in whom initia regimens with protease inhibitors or NNRTIs are not gppropriate or not
possible (because of lack of commitment to drug adherence, access, codt, €tc), dternatives exist but
compromises are associated with each. For a patient at low risk of progression (eg, asymptomeatic with
high CD4+ cdll count and low plasma HIV RNA concentration) who is not committed to use of a
complex 3-drug regimen, it may be reasonable to defer therapy and to monitor CD4+ cdll count and
plasma HIV RNA concentration until the patient is prepared to initiate so demanding aregimen.

However, for patients who are not candidates for triple-drug regimens and are considered at high risk
of short-term disease progression, deferra is not recommended; initiation of a double-NRTI regimen is
preferred to no therapy for such patients. The combination of zidovudine and didanosine or of
zZidovudine and zacitabine [18,42] has been shown to have grester clinica benefit than zidovudine
monotherapy in antiretrovird-naive patients; zidovudine and lamivudine have aso been shown to confer
clinical bendfit. [50,51] Two other regimens, stavudine and didanosine[52] and stavudine and lamivudine
[53] have each demondrated plasma HIV RNA reductions of approximately 1.5 log in antiretroviral-
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naive patients and offer the convenience of twice-daily dosing. Each of these 5 double-NRTI regimens
may be used as stand-aone therapies in the circumstances described above, dthough they are more
appropriately used as part of 3-drug combinations with a protease inhibitor or an NNRTI. As noted, an
unresolved issue is whether a double-NRTI regimen might adequately suppress plasma HIV RNA ina
subset of patients with relatively low vird load levels (eg, <10 000 copies'mL). If a2-NRTI regimen is
used in this setting, more frequent vird load monitoring is necessary so that a more aggressive treatment
regimen can be initiated promptly if thereis a ggnificant sustained increase in plasma HIV RNA leve.
Within the context of the discussion of the degree of vird suppresson achieved with 2-NRTI regimens,
lamivudine-containing 2-NRT] regimens (&g, zidovudine and lamivudine or gavudine and lamivudine,
without a protease inhibitor or an NNRTI) should be chosen only after very careful consderation. While
lamivudine is generdly well tolerated, the rapid development of lamivudine resistance in less completdy
uppressive antiretrovird regimens, mediated by the M 184V subdtitution, may limit the potentid
usefulness of this drug in future regimens that contain protease inhibitors. [50,54]

At the present time, monothergpy with any of the available antiretrovira drugs is not recommended
for initiation of treetment of HIV disease. Vird resstance mutations usualy emerge within weeks to
months with monotherapy. At best, monotherapy causes atrandent decreasein plasmavird load but
compromises future effective therapies by sdecting for viral mutants thet are resistant to 1 or more
antiretrovird drugs.

CHANGING ANTIRETROVIRAL THERAPY =
Considerations for Changing Therapy +

The reasons for changing thergpy remain asinitialy Stated: trestment failure, toxic effects, intolerance,
nonadherence, and current use of a suboptima regimen (Table 3). While there are no data from
controlled clinical tridsthat establish precise criteriafor treestment failure, the definition of trestment
failure has been refined to reflect the current availability of severa potent regimens, the strong scientific
rationae for srict control of vira replication, and the redization of the consequences of ongoing vird
replication regarding rapid emergence of drug-resstant mutants and progressive immunologic
compromise. Hypotheticaly, changing thergpy while plasma HIV RNA levels are rddively low may
limit the degree of vird resistance that may emerge and may increase the opportunity for successful
resuppression with an aternative regimen.

|
[Treatment failure, as suggested by a confirmed
rising plasma human immunodeficiency virus RNA
level or failure to achieve the desired
reduction in plasma viral load; declining CD4* cell
count; or clinical disease progression
Unacceptable toxicity of, intolerance of, or honadher-
ence 1o the regimen
|Current use of suboptimal treatment regimens, ie, an-
tiretroviral monotherapy
|
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Table 3.-Indications for Changing Therapy

Asagenerd guiddine for patients who have achieved plasmavird load levels below detectable limits
(particularly those who are taking protease inhibitor-containing regimens), a change is recommended if
the plasma HIV RNA concentration is confirmed to have increased. Idedly, any confirmed detectable
plasmaHIV RNA leve isan indication to change therapy, in order to prevent drug-resstant vira
mutants. From a practica standpoint, given the limited numbers of dternative antiretrovira drugs, it may
be reasonable to await a documented increase in plasma HIV RNA level to greater than 2000 to 5000
copiesmL before changing thergpy in this setting. For a patient who has had an initidly significant
decrease in HIV RNA levd, but not to below detection limits, a confirmed increase to greater than
5000 to 10 000 copies/mL should indicate a trestment change. A careful assessment of adherence
should dways be made prior to changing therapy, preferably at the time the virad load is determined.
Factors other than vird resistance can lead to loss of vira suppression: these include nonadherence,
recent vaccinaions, and intercurrent illnesses.

One must be especidly careful not to prematurely abandon a given regimen shortly after the initiation
of thergpy. For example, aregimen with in vivo biologica activity will sgnificantly decrease plasmaHIV
RNA levelswithin 2 to 4 weeks of initiating thergpy; in patients with high pretrestment plasmavird load
levels, maximal suppression may not be seen until 12 to 24 weeks of potent therapy because of the
dower "second phase’ decline after the initid drop in plasma HIV RNA. [44]

A dilemmais presented for patients who achieve asubstantiad initia reduction in plasmaHIV
concentration, on the order of 1.5 to 2.0 log, but whose plasmavird load levels do not fall below the
level of detection. Abandonment of the regimen is not necessarily indicated, and an dternative approach
might be continued therapy with close observation until there is a confirmed subgtantia rise above the
maximal reduction achieved.

Other indications of trestment failure remain as previoudy stated: lack of aninitid virologica
response, return to pretrestment plasma HIV RNA levels, declining CD4+ cell count, or clinical disease
progression. Complicating this definition somewhat is a phenomenon increasingly reported with protease
inhibitor-containing regimens, ie, discordance between plasmaHIV RNA level and CD4+ cdl count that
may occur several weeks or months into therapy. Discordance occurs when the plasmaHIV RNA
concentration returns to or near the pretreatment level while the CD4+ cell count remains subgantialy
above the pretreatment level. Although the pathophysiologicd basisfor thisis not clear at present, the
basic concept isthat HIV replication isthe driving force in disease progression, and changing thergpy in
this circumstance is recommended as long as dternative regimens exist. Conversdly, discordance may
aso occur with asustained decrease in vird load below detectable limits but a CD4+ cdl count thet falls
progressively. In this Stuation, there are no clinical data to guide practice, but many experts would
recommend changing antiretrovirad regimen if the CD4+ cdll count isfdling rapidly or progressively.

When toxic effects emerge that do not permit treatment continuation, dose reductions of the protease
inhibitor component should be avoided if a dl possble. If the toxic effect is characterigtic of one of the
NRTIs (eg, pancredtitis related to didanosine), the presumed offending drug should be stopped; after
the toxic effect has resolved, the offending drug should be replaced with an NRTI with a different
toxicity profile. If the bassfor the toxic effect is unclear, brief and complete interruption of the full
thergpeutic regimen is generdly preferred. Following resolution of the toxic effect, clinica judgment
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(based in part on available dternative drugs that may be appropriate for the patient) is necessary to
determine whether to replace 1 drug in the initial regimen or to change to an entirely new 3-drug
regimen.

Petients currently taking regimens of 2 NRTIs aone or antiretroviral monotherapy should be
reevaluated, and signs of trestment failure should precipitate a change in therapy. Thus, an individua
currently taking a double-NRTI combination with undetectable plasma HIV RNA leve could be safely
followed up. One in whom the plasma HIV RNA levd is greater than 5000 to 10 000 copies/mL
should be considered avirologicd falure, and dternative trestment should be ingtituted. For those who
fal into an intermediate category of plasmavira load (eg, 400-5000 copies/mL), aconfirmed risng vird
load should prompt consideration of changing therapy; a stable concentration in this range should
prompt careful observation over several months until a trend becomes apparent. Once virologicd failure
occurs, changing therapy while the plasmaHIV RNA leve isrddively low or moderate may limit the
degree of antiretrovira resistance so that a new regimen will have a grester chance of reducing vird load
to below limits of detection. This must be balanced againgt future available drug options.

In addition to the above consderations, a current question is whether patients who are doing well on
their current antiretrovira regimen with plasma HIV RNA levels beow the limit of detection should have
an additiona drug added. This gpproach, which has been termed treatment "intengfication,” is under
study to assessits ability to prolong the benefit of an existing regimen, but it is premature to make any
recommendationsin this regard.

What To Change Tox

As gtated in the original report, there are a number of factors to consider once a decision has been
made to change a thergpeutic regimen. These include the primary reasons for changing (eg, fallure,
nonadherence, intolerance, or toxic effects), antiretrovira treatment history, available options, potentia
for cross-resistance, comorbid conditions, potentia drug interactions, access, and codt. In the case of
trestment failure, the guiding principle should be to try to change dl drugsin the regimen or & least to
include aminimum of 2 new drugs in the revised regimen. The practice of adding asingle drug to a prior
insufficiently suppressive regimen is strongly discouraged. This approach can be congidered to be
equivaent to sequential monotherapy, which will lead to more rapid emergence of resistance. Illudrative
examples of dternative regimens for patients failing 3-drug regimens are listed in (Table 4). (Table5)
provides options for patients who are deemed to be failing double-NRTI regimens. Although 4-drug
regimens (eg, ritonavir-saguinavir-savudine-lamivudine) are currently in early dinicd trids, it isnot yet
known whether benefits of such regimenswill justify the predictable increasesin toxic effects and
problems with adherence to the more complex regimens.

. 1 1 wd £ s
Ly secnnc or third sepimen. The NRTI-NNETSPLrepimens are ander study, but pharmacakinetic in-
teraction and safety dita are noet peailable.

FThe best alternative PIoatter Gilere on inital Ploontaining regimen is poknowns. Cross-
resistance between indinavir and ritoravir isnearly complete. Thus, virelogical Eilure (as apposed
Lex infederance) of ane may severedy limig the use of the othen dinads or ribonavin may of may not
molect for cross-resistanoe 1o nelfinav,

SThe use of 2 currently svaliable NNRYL is unlikely fo resuit nosugpression of plassma humarn
irirmrasodslicieny viras BNA below detection levels in antretrovingd-experienced pitienis.

EHicacy of riloravir and sacuinave and 1 or mare NRT i combination in this ciroumslance
fes unclear and is under study, Cxher double-FI combinations are under sludh
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|
brritEst Reglmen Abrgprative Comblathong

L7 by a1 A Lelina—rodeass bt tor- 1 Siavudins-didsnnsineprodeases nhkbtor-z3
Stavudine-tidanoana-NITIS
Ritonawr-sagquirau r-hFTE

Stavuding-tumivudme-orotetms nhibitor-3 Htovudine-hdanesne-proleass intsbtor-24)
Zidovudine-didanssne-HMNRTIS
Hitonawvir-saguisasir-MRTIE

L Idovisdme -didanosine protaass hdxorT Havudine-larvudieprotaass infibee-2t
Shavudie—larmivicie-H N HTIS
Ritonawir-sagainec-METE

Stavuini s R noFIrS -prSEE & ik io= 1 Stonalcing-la mnadims-aroteass inhido-21
Sidaonudine-lamreudins-HER TS
Aitonavir-saguinavir-bRTE

L7 iy dine didanosineg M METI Stavuding-lamivudine.proteass inhimber T
Ziderndine-lamivydine protease inhipitor-1

SNRTD indicates nucleoside anador reverse franscripdase infuibitor: NNRT] nonnucleoside
reserse ranscriptase inhibitor and B, pratease inhibibon Nwmerads 1 and 2 indicats different en-
tigies in @ class of drips.

1Regimens fisled are sxampies of poterial altermatives o ini[i{f! reginnens Lsted in Table 1 and
are ot meant to be all-inclusive, The principle of switching 2 or 3 new drugs is indicated when
Failure on the initial regimen bus ocourred, In pactics, oplions are limited besvond the tirst alier.

Lradives gsed s cormioored of 3 orio] reederer ray reeecd o De conpinoed o reovoied afper failire of
Table 4.-Examples of Alternative Antiretroviral Regimens for Treatment Failure on 3-Drug Regimens**

Initial Regimen Allernative Combinations
Fidovuding cidanosine Zidovuding lamivudine-protease inkibitorf

Stavudins-lamivuding-protease ~hibitord s
Ritonavir-saguinavir-NRTI |

Zidovudine- zalcinasing Zidovid re-amivuging-protease inkigitorg
Stavudine-lamvaone-protease nhibrortg
Stavudine-didanosine-protzase inhibilor
Ritonavir saguinayvir-METI|

zuduwdlne-f:qmilujgjifl»:-: Stavudine-didanosine-protease inhibitorts
R tonay saguinaar-NATI|

Stavudine-aidanosing Zigovudina-lamivudine-orolease cuitarg
Ritonay r-saguinaw~-NET | _

Stavudine-lamivuging Zidovudine-didanosing-proleaze inhiptord

Ritenaywir-saguinaw r-NATIE)]
]

“MATI indicates nudeoside reverse transcriptase inhib lor; L protease inhibiter; ard NNRTIL noanucleoside
reverse franscrplase inhinitor.

tHegimens lisied are examples o potenbal alternanve combinations and ane nol meant 1o 22 al-ncluswe, The
principle of swicking 2 or 3 new drugs is indicated when failure on ar initial. double NRT! regimen has occurred
Reqgimens contaimng an NNATI plus a Pl are uncer developmen: and should oe used only when full phasmacokinelic
interact.on and safely data are avalabke.

1Prolease inhibitors wit~ potent in vivo activity are recom mendad; curra 1y these incude indingwirn, rranswr, snd
nelf:":ll.-u.

§H the patent or phws cian wishes to defer Pluse, an NNRT! could be substituted, but suppression of plasma
muman im~unodeticiency virus FNA be ow the ovel of detectabiity with NNRTIs has not yel been documented in
patiens with prior antiretrovea. experience

Dotimum slrategic use of double-Plcomoinations (eg. rorawr a-a saquinawr with 1 o7 more NRTIpS urclear
whether it s preferable to emoloy them n this arcumstance or atter failure on a single 21 has not been datermined
Oiher double Pl comomations are wunder study

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

When changing because of nonadherence and the concern that vird resistance might occur, the
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individual reasons for nonadherence must be explored. For example, if the nonadherence is because of
low-grade toxic effects, modification in 1 component of the regimen may rectify the situation. If
complexities of the regimen (eg, number of pills or dosing schedule) or psychosocid factors are the root
cause, asmpler regimen, even though it may carry less than maxima potency, may be more gppropriate
and, in the long term, more effective.

If change is prompted by drug toxicity early in the course of thergpy within an otherwise efficacious
regimen and the offending drug can be identified, subgtituting 1 new drug for the drug responsible for the
toxic effect is an gppropriate goproach. For example, an individua with avird load below the limit of
detection who has a hematologic toxic effect while taking the combination of zidovudine, lamivudine,
and indinavir might benefit from replacement of zidovudine with savudine.

SPECIAL CONSIDERATIONS =
Primary Infection+

Acute (primary) HIV infection hypothetically represents an opportunity to eradicate HIV from the
hog,, if thisis going to be possible. Such treatment would need to be aggressive and initiated as soon as
possible after infection occurs. Since cases of acute infection are infrequently diagnosed, and it is not
known whether eradication is possble, it isimportant that such individuas be identified and recruited
into ongoing dinica trids whenever possble.

If aclinicd trid is unavailable or is declined by the patient, a treetment regimen that includes 2 NRTIs
with a potent protease inhibitor is recommended. Such a regimen should be maintained well past the
time taken to achieve an undetectable plasmavira load and continued indefinitely, pending new data
Whether it is possible to discontinue such therapy after a prolonged period of adequate suppression is
the subject of ongoing trids. During primary infection, some individuas will have been infected with a
vird mutant that is resstant to 1 or more antiretroviral drugs. This may lead to an inadequate response
to the antiretrovird regimen. Management in this setting should follow recommendations for trestment
falure in established infection.

Postexposure Prophylaxis+

Exigting guiddines for high-risk occupationa or accidental exposuresto HIV should be followed.
[1,55] Trestment should be individualized for each patient, particularly with regard to trestment history of
the source patient, if known. Antiretrovird prophylaxisfor high-risk sexual exposuresis an area of
increasing concern. The Centers for Disease Control and Prevention (CDC) isin the process of
developing recommendations for postexposure prophylaxis in this setting; that report may be available
soon.

Limited information on safety and tolerability of antiretroviral drugs used as postexposure prophylaxis
in uninfected personsis amagor impediment to developing recommendations. To assg in filling this
information gap, health care providersin the United States are encouraged to enroll al workers who
receive chemoprophylaxis after occupationa HIV exposure in aregistry (without persond identifiers)
cosponsored by the CDC and severa pharmaceutical companies (The toll-free telephone number is
[888] PEP-4HIV, ie, [888] 737-4448.)

Perinatal Transmission
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The use of antiretrovird drugs for the prevention of perinatal HIV transmission should dways be
consdered in the context of optima hedlth care for the mother. When indicated for the hedlth of the
mother, appropriate antiretrovird thergpy should not be withheld because of the pregnancy. Many
pregnant women are taking combinations of antiretrovira drugs that have reduced their plasmavira load
below detection limits. This gpproach may prove optima for the mother as well asthe fetus. The
management of antiretrovira therapy during pregnancy is, however, complex, and there are scant safety
data and no controlled efficacy datafor combination antiretrovira therapy during pregnancy. Therefore,
no specific recommendations can be made in this regard. For women who are dready taking
combination regimens and who become pregnant, continuation of the regimen should be encouraged. It
iscrucid that antiretrovira therapy during pregnancy be initiated or continued only after full discusson
between the patient and her physician with regard to the benefits and the potential risks of antiretrovird
therapy. For amore detailed discussion of current considerations for antiretrovira therapy in pregnancy,
the recent US Department of Health and Human Services report can be consulted. [56]

Zidovudine prophylaxis continues to be recommended for prevention of perinata transmisson of
HIV. The regimen of antenatd, intrapartum, and neonatd zidovudine has conggtently resulted in
reductions of 65% to 75% [56-61] with no immediate serious consequences to the mother, infant, or child
development during the first 2 years of life. Zidovudine sgnificantly decreases the likelihood of vertica
tranamission at dl obsarved leves of maternd HIV vird load. [60]

Since no other antiretrovird drug has yet been demongrated to sgnificantly reduce the likelihood of
vertical HIV transmission, zidovudine should be included as a component of any antiretrovird regimen
used during pregnancy whenever possible.

Because of the dearth of information on use of antiretrovird drugs other than zidovudine during
pregnancy, al women who choose to take antiretrovira drugs during pregnancy should be encouraged
to enrall in the Antiretrovird Pregnancy Regisiry managed by severd pharmaceutica companiesin
conjunction with the CDC and the National Institutes of Hedlth (telephone number: [800] 722-9292,
ext 38465).

SUMMARY =i

Recent data have provided strong support for the principle that HIV vird replication should be
suppressed as fully as possible throughout the course of HIV infection. The field of antiretrovird therapy
isargpidly moving one, and we anticipate that further updates will be forthcoming.
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