
1324 • CID 2005:41 (1 November) • EDITORIAL COMMENTARY

E D I T O R I A L C O M M E N T A R Y

Resistance Testing in Drug-Naive HIV-Infected Patients:
Is it Time?

Frederick M. Hecht1 and Robert M. Grant1,2

1HIV-AIDS Division, San Francisco General Hospital, Department of Medicine, University of California, San Francisco, and 2Gladstone Institute of Virology
and Immunology, San Francisco, California

(See the article by Sax et al. on pages 1316–23)

Received 1 July 2005; accepted 5 July 2005; electronically
published 23 September 2005.

Reprints or correspondence: Dr. Frederick M. Hecht, UCSF
Positive Health Program, 995 Potrero Ave., Ward 84, San
Francisco, CA 94110 (rhecht@php.ucsf.edu).

Clinical Infectious Diseases 2005; 41:1324–5
� 2005 by the Infectious Diseases Society of America. All
rights reserved.
1058-4838/2005/4109-0018$15.00

Early recommendations for the use of an-
tiretroviral drug resistance testing in 1998
cautiously endorsed its use for persons
who have experienced treatment failure,
with a possible role for persons identified
with recent HIV infection [1]. More recent
recommendations now include clear rec-
ommendations for resistance testing in
persons with treatment failure and in
those with HIV infection of !2 years’ du-
ration, and suggest considering resistance
testing for drug-naive patients in areas
with a prevalence of resistance of �5%
[2]. In this issue of the journal, Sax et al.
[3] present a cost-effectiveness analysis
that supports the use of genotypic drug-
resistance testing for all drug-naive pa-
tients in most settings. Is it time to make
this change?

Initial recommendations to perform

antiretroviral drug resistance testing in re-

cently HIV-infected persons but not in

those with chronic HIV infection were

based on an assumption that, within 1–2

years, most drug-resistance mutations

would be overgrown by wild-type virus

[1]. Resistance testing for patients with

chronic infection might provide little but

false assurance that resistance was not pre-

sent in those with low levels of drug-re-

sistant virus that could emerge rapidly

when treatment was initiated. Although

some resistance mutations do revert to

wild-type virus within a year [4, 5], recent

studies of persons with primary drug re-

sistance (i.e., resistance acquired through

transmission of virus from a source with

drug resistance) indicate that most resis-

tance mutations persist at detectable levels

considerably longer and may be stable for

many years [5–7]. Early assumptions that

drug-resistance mutations would be lost

more quickly were based in part on ex-

perience with persons who acquired drug-

resistance mutations while receiving an-

tiretroviral therapy. In these individuals,

drug-susceptible virus usually has a fitness

advantage, and cessation of antiretroviral

therapy often leads to overgrowth of drug-

resistant virus that obscures the detection

of mutations within months [8]. In per-

sons with primary HIV drug resistance,

viral evolution appears to have a different

pattern: evidence of primary resistance is

lost more slowly and typically involves re-

version of mutations one-by-one, rather

than larger viral genetic shifts involving

decreased frequency of several mutations

at the same time. This pattern is consistent

with transmission of only a few HIV-1 var-

iants such that no drug-susceptible virus

is present to compete with the drug-

resistant virus, and the emergence of wild-

type virus depends on a much slower

process of backward mutations to the

wild-type genotype.

This likely explains why recent reports

indicate that the prevalence of drug resis-

tance in drug-naive patients is relatively

high regardless of whether they are re-

cently or chronically infected. In a study

of 11000 drug-naive individuals in 10 US

cities enrolled during the period of 1997–

2001, Weinstock et al. [9] found that 8.3%

had at least 1 resistance mutation. This

makes sense in light of data on the per-

sistence of transmitted drug-resistance

mutations and the frequency of transmis-

sion of drug-resistant HIV, which has var-

ied over time and population, but which

has consistently been �8% during the past

decade in the United States [9–11] and

elsewhere in the developed world [12–16].

The cost-effectiveness analysis by Sax et

al. [3] provides a third piece of important

information that supports the use of an-

tiretroviral drug-resistance testing for all

drug-naive patients. This analysis found

that the cost-effectiveness ratio for resis-

tance testing of drug-naive patients before

commencement of antiretroviral therapy

remained less than $50,000 per quality-

adjusted life-year, a commonly accepted

threshold below which medical interven-

tions are agreed to be cost-effective, as

long as the prevalence of drug resistance

was �1%. This remained true in sensitiv-

ity analyses that varied factors, such as the

cost of assays and the benefit of resistance
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testing in improving outcomes, over wide

ranges.

We believe that there is now sufficiently

strong information to recommend geno-

typic resistance testing for all drug-naive

patients at the time of diagnosis. Because

HIV drug-resistance testing has little risk

of causing harm to patients (other than

the anxiety caused by knowledge that one

has a drug-resistant variant), cost-effec-

tiveness considerations are key. The analy-

sis by Sax et al. [3] suggests that such test-

ing will be well within accepted parameters

of medical interventions believed to be

cost-effective over most plausible scenar-

ios. The baseline assumptions in the

model are appropriately conservative and

may underestimate the benefit of drug re-

sistance testing in drug-naive persons. For

example, the model bases the utility of re-

sistance testing on trial data from patients

with treatment failure. The utility of drug-

resistance testing may be greater in drug-

naive persons because partial resistance is

more common, leaving effective drug reg-

imens that can be selected with the right

information. In contrast, some patients in

trials of these assays have been infected

with highly drug-resistant HIV and have

had no highly effective regimen choices

that can be selected using resistance data.

Furthermore, in situations involving sal-

vage therapy, the ability of experienced cli-

nicians to use antiretroviral history to se-

lect optimal regimens competes with the

utility of resistance testing. In contrast, the

treatment history of transmission partners

is not usually available to guide regimen

selection in drug-naive persons.

There are several questions that remain.

Accepted levels of cost-effectiveness in

well-resourced regions may not apply to

resource-poor areas where investments in

job development, clean water, and provi-

sion of basic HIV/AIDS treatment are ur-

gently needed. Development of novel and

less-costly strategies for drug-resistance

testing will be important. In addition,

there is emerging information that, al-

though many drug-resistance mutations

remain detectable after several years of in-

fection, there are others that wane below

the limit of detection of standard resis-

tance assays but remain detectable using

novel minor variant assays. Application of

assays capable of detecting minor drug-

resistant variants in chronically infected

persons appears to increase detection of

primary resistance in a significant number

of patients [17, 18]. Validation of these

assays for clinical use is going to be chal-

lenging, because normal viral variation at

primer-binding sites has complex effects

on assay performance. Furthermore, there

will be questions about whether the ad-

ditional cost is justified.

For now, this work addresses a per-

plexing problem faced by clinicians. Prior

recommendations and current reimburse-

ment in many programs restrict resistance

testing for drug-naive persons to those

who are recently infected. In most pa-

tients, however, the duration of infection

cannot be discerned from the history or

clinically available laboratory tests. Cur-

rent suggestions to perform resistance test-

ing when the prevalence in drug-naive pa-

tients is expected to be �5% assumes that

this information is available to clinicians,

which in most communities is not true.

The recommendation of genotypic resis-

tance testing for all drug-naive persons

with HIV is more easily implemented, and

the article by Sax et al. shows that it is also

cost-effective.
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