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HIV AND THE PATH OF LEAST RESISTANCE

populations soon become genetbeen used in clinical practice for over 50tified and viral resistance unrelated to a
ically divergent in the infected years. HIV resistance testing is much  dominant primary mutation might be
host, and this variation is the key to its more complicated for a number of technimissed.
persistence in the human host. The conseal and biologic reasonislhe first resis- Can testing help identify the “path of
guences of this genetic plasticity includetant strains, detected using tube dilution least resistance” for ART? In a recent
a remarkable capacity to develop drug assays, had high-level HIV-1 resistance survey of HIV clinicians attending a
resistance and to avoid immune surveil- to zidovudine, correlating with clinical major research conference, 66% had
lance. Lacking DNA proofreading mech-progression and death. Theggeenotypic used resistance testing to guide therapy
anisms, RNA replication tends to be a assays measure the 50% or 90% inhibitavith at least some of their patiedtsor
sloppy process, with each progeny differry concentration (IC50 or IC90) of a drugthose who did not use it, cost was the
ing (on average) from its parent by one in vitro. A 4-fold increase is considered main objection. Knowing the antiviral
nucleotide. With an estimated 10 billion significant. Just as with antibacterial drug susceptibility has potential use in at
HIV-1 virions produced daily in an in-  sensitivity testing, however, a “sensitive”least two situations: initiating ART in a
fected person and an average of 1 mutadesignation does not assure clinical naive patient, and changing therapy in a
tion per 9200-nucleotide genome, a straisuccess. The clinical relevance of IC50 patient who is failing the current ART
of virus with every possible single drug- or IC90 values in multidrug regimens hasegimen.
resistance mutation is generated every not been defined. Paradoxically, virus Decisions concerning therapy initia-
day. Double mutants are less likely and suppression of drug-resistant virus is  tion revolve around plasma HIV RNA
the probability of three or more resistancgossible if high plasma or tissue concenilevel, CD4+ cell count, and clinical
mutations is extremely low. Mutations trations of drug are achieved. Finally,  status. Until recently, transmission of
can be neutral, deleterious, or advanta- phenotypic assays may fail to detect  drug-resistant virus has not been a major
geous, depending in part on environmenbackground mutant viruses, which may concern. Transmission of zidovudine-
tal context (e.g., host immune responsemot affect the immediate IC50 value, butresistant HIV was first described in
or drug treatment). Like the rat and the may be a harbinger of future problems. 1992, and recent studies of primary HIV
cockroach, HIV is am-strategist in the ~ New technology has resulted in rapid  infection show resistance codons appear-
game of evolution, emphasizing quantityphenotypic assays based on recombinaring in the isolate$ Widespread use of
over quality. DNA technology, reducing the turn- antiretroviral drugs will certainly lead to
When antiretroviral therapy (ART) is around time from 6-8 weeks to 3 weeks.increased transmission of drug-resistant
ineffective, and viral replication is not ~ This ability to test many drugs and iso- variants in the future. Oregon-specific
suppressed, resistant mutants are selectates via an automated approach may data about primary resistance are not
resulting in treatment failure. Resistanceprovide more rapid monitoring of se-  currentlyavailable. For high-risk occupa-
is generally a two-step process. The firstquential patient isolates for susceptibilitytional, and possibly non-occupational,
step is the selection of the mutation that changes from baseline during treatment HIV exposures, treatment with post-
confers reduced viral drug susceptibility.with combination therapy. exposure prophylaxis should be started
In most cases, this primary mutation also Because of the time, expense and  as soon as possible, and should be based
reduces viral fitness. In the next step, danger of working with live virus, poly- on the antiretroviral treatment history of
secondary (compensatory) mutations merase chain reaction (PCR) methods the source patient. Don’t wait for resis-
follow, increasing the variant’s replica- were developed to detect mutations in thiance testing of the source.
tion rate, leading to an increased viral HIV genome. Mutations were then corre- In the patient on ART, increasing
load and ART failure. For some drugs lated with drug resistance and treatmentviral load is the main reason for consid-
(lamivudine, nevirapine), a single muta- failure. Newgenotypicassays have im- ering a change in drugs. Viral resistance
tion can confer high-level resistance;  proved dramatically in the last 12 and treatment failure are closely linked,
drug-resistant variants can develop withimonths; some are now very efficient andbut resistance is not the only cause of
weeks. With other drugs (zidovudine,  highly automated. Plasma samples with HIV treatment failure. A clinical evalua-
stavudine, most protease inhibitors), highviral load of >1000 copies/ml are usuallytion of previous ART and other causes of
level resistance requires several resistarreguired and only those variants consti- virologic failure (poor adherence, vari-
mutations to accumulate, so highly resistuting >20% of the virus present are able plasma drug levels, drug potency,
tant variants emerge more slowly. detected. Only known mutations that areand sanctuary sites) should be undertaken.

I I IV 1s A quick changaurtist. Viral Antibacterial sensitivity testing has  associated with viral resistance are iden-
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