ceived lifesaving ART over the
past decade, yet in 2011 an esti-
mated 34 million people were
living with HIV infection, 6.8
million were eligible for treat-
ment but lacked access to ART,
2.5 million became newly infect-
ed, and 1.7 million died of HIV-
related disease.?

Long-standing debate regard-
ing the appropriate timing of ART
initiation in the course of HIV
infection was recently accentu-
ated by the recognition of the
prevention benefit that ART pro-
vides by reducing viral load and
infectiousness. Mathematical mod-
els, ecologic analyses, and results
from the HIV Prevention Trials
Network (HPTN) study HPTN
052, a randomized, controlled
trial that showed reduced HIV

transmission from early, as com-
pared with deferred, ART in the
infected member of an HIV-dis-
cordant couple,? all stimulated
discussion of a “test and treat”
approach, whereby all HIV-infect-
ed persons would initiate ART im-
mediately after their HIV diagno-
sis, with anticipated reductions
in transmission. A fundamental
question remaining is what is best
for the health of the HIV-infected
people who would take therapy
for prevention, especially those in
sub-Saharan Africa.

In the mid 1990s, we gained
a clearer understanding of HIV
replication and pathogenesis, viral-
load testing, and protease inhibi-
tors, and studies showed the ef-
ficacy of triple ART in patients
with HIV disease. “Hit early, hit
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hard” was a prevailing theme re-
flected in U.S. guidelines. Early
therapeutic aggressiveness and
optimism, however, became tem-
pered by concerns about side ef-
fects and drug resistance, and
the pendulum swung back toward
guidelines more strongly support-
ed by evidence from clinical trials
and rigorous evaluations (see fig-
ure). For the first 6 years of this
century, the Department of Health
and Human Services (DHHS) rec-
ommended — on the basis of
clinical-trial evidence — that
ART be initiated when the CD4+
count dropped to less than 200
cells per cubic millimeter. As
more durable and patient-friend-
ly therapies were developed, this
threshold was progressively raised
and, largely on the basis of ex-
pert opinion, the 2012 DHHS
guidelines essentially advocate
treatment for anyone living with
HIV infection.3

There is strong evidence and
agreement that patients with CD4+
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Evolution of CD4+ Count Criteria for Starting Antiretroviral Therapy in Asymptomatic Persons with Human Immunodeficiency Virus

Infection, According to Different Guidelines.

Criteria for the United States are from the Department of Health and Human Services Guidelines for Use of Antiretroviral Therapy
in Adults and Adolescents, those for Europe are from the European AIDS Clinical Society guidelines, and those for the World Health
Organization (WHO) are from the WHO Antiretroviral Therapy Guidelines for Adults and Adolescents. Adapted from Marco Vitoria,

M.D., of the World Health Organization.

counts of less than 200 cells per
cubic millimeter are at greatly
increased risk for AIDS-related
events and death and therefore
urgently require ART. Since a ran-
domized, controlled trial in Haiti
showed reduced morbidity and
mortality among persons in whom
ART was initiated at a CD4+
count of 350 cells per cubic milli-
meter, as compared with those
in whom therapy was deferred,*
that CD4+ level is now the min-
imum ART-initiation threshold
globally, including under World
Health Organization (WHO)
guidelines.>

Some experts argue for even
earlier initiation: full immuno-
logic recovery lags if ART is un-
duly delayed, and uncontrolled
HIV replication, irrespective of
CD4+ count, results in immune

activation and inflammation.
These effects are probably caus-
ally related to many of the non-
AIDS complications of HIV in-
fection, such as cardiovascular
disease and non-AIDS cancers,
that are now the primary causes
of death among HIV-infected peo-
ple in high-income countries.
Whether earlier ART would pre-
vent such complications remains
unknown. Results from observa-
tional studies examining the ef-
fect of early initiation on preven-
tion of AIDS-related events and
death are conflicting, and those
investigations have focused solely
on patients in industrialized coun-
tries. In addition to its primary
aim of examining the prevention
of HIV transmission in discordant
couples, HPTN 052 compared
clinical outcomes with early versus
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deferred therapy. However, it was
not powered to examine mortality,
the deferred-therapy group began
receiving ART at CD4+ counts
below the currently recommend-
ed threshold, and the clinical
benefit that was observed was
largely restricted to prevention of
extrapulmonary tuberculosis.?
Uncertainty regarding the best
approach to care for persons with
higher CD4+ counts (>350 cells
per cubic millimeter) is evident
in the various guidelines that
have been promulgated over the
years (see figure). We need de-
finitive data on which to base
guidelines. To address the ques-
tion of risks versus benefits of
early ART initiation, the Nation-
al Institutes of Health is support-
ing the Strategic Timing of Anti-
retroviral Treatment (START)
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study (ClinicalTrials.gov number,
NCT00867048), in which HIV-
infected persons with CD4+
counts of more than 500 cells
per cubic millimeter are being
randomly assigned to immediate
ART or deferral until the count
falls to 350 cells per cubic milli-
meter. The trial was designed to
examine the effect of ART on
noninfectious, non-AIDS com-
plications of HIV infection that
predominate in higher-income set-
tings. Since relatively few patients
from Africa are participating, it is
unlikely that all uncertainties re-
lated to African settings will be
addressed.

At least two thirds of people
living with HIV infection are in
sub-Saharan Africa, where frag-
ile health systems, health work-
force shortages, weak laboratory
infrastructure, and fiscal con-
straints are ubiquitous. Debates
about how best to use ART for
both prevention and individual
health are most relevant to the
generalized HIV epidemics in this
poorest geographic region.

The spectrum of HIV disease
varies internationally because of
varying exposures and varying
diagnostic and therapeutic ca-
pacity. Bacterial infections and
tuberculosis dominate as causes
of disease and death among HIV-
infected people in Africa. The
highest rate of adverse outcomes
occurs among people with the
lowest CD4+ counts, but the inci-
dences of tuberculosis and bacte-
rial infection are also increased
at counts of 350 to 500 cells per
cubic millimeter, and perhaps
even at higher counts. Tuberculo-
sis rates have increased by a fac-
tor of 5 to 10 in sub-Saharan Af-
rica since the HIV-AIDS epidemic
began. Mathematical modeling
and a meta-analysis of treatment
experience in resource-poor set-

tings suggest that early ART
could reduce the incidence of tu-
berculosis among patients with a
wide range of CD4 counts, but
conclusive data are lacking.

Early initiation of ART in Afri-
ca might also prevent HIV trans-
mission. Mathematical models
predict a large-scale effect from
immediate ART use by all infect-
ed persons. Large-scale, commu-
nity-based trials of combination
preventive interventions, including
the test-and-treat approach, are
being planned, but unanswered
questions about individual health

WHEN TO START ART IN AFRICA

opment of guidelines on ART ini-
tiation as weak, and changes in
U.S. guidelines have been based
largely on expert opinion.

We believe that a randomized,
controlled trial should be under-
taken immediately to determine
when to initiate ART in Africa
for maximal individual health
benefit. It is feasible to conduct a
large, simple trial to assess the
risks and benefits of immediate
ART versus deferral until a CD4+
count of 350 cells per cubic milli-
meter is reached. Key end points
could be easy-to-ascertain events,

At least two thirds of people living with HIV
infection are in sub-Saharan Africa.
Debates about how best to use ART for both
prevention and individual health are most

relevant to the generalized HIV epidemics

in this poorest geographic region.

benefits versus risks raise ethical
and pragmatic issues. Should uni-
versal therapy be promoted for
the common good of prevention,
despite an uncertain health ben-
efit for the person being treated?
If immediate ART were shown to
benefit individual health, the
public health prioritization of the
test-and-treat approach would be
simplified, since it would be ap-
propriate to offer diagnosis and
immediate ART to everyone.
Demonstration of the dual
benefit of ART has generated
optimism about containing the
HIV-AIDS pandemic. The diver-
sity of clinical guidelines and
practice, however, reflects a lack
of definitive data indicating what
is best for the persons who
would be taking the drugs. The
WHO characterizes the evidence
available for informing the devel-
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such as tuberculosis incidence,
hospitalization, and death. Equi-
poise would be present because
of the conflicting evidence from
observational studies, the absence
of data from sub-Saharan Aftrica,
limited data from randomized
trials, divergent international prac-
tice, and inconsistent guidelines.

Uncertainty about ART is detri-
mental to the millions of people
living with HIV infection. Early
ART and deferred ART, each rec-
ommended and practiced de-
pending on the setting, cannot
both be the most favorable choice
for individual health. To make
informed decisions, HIV-infected
people require a full understand-
ing of the implications of taking
ART early or late — or some may
be reluctant to take early treat-
ment for prevention. With mil-
lions of people who require ART
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still not receiving it, billions of
dollars invested in HIV-AIDS
programs, and widespread dis-
cussion about extending ART use,
too much is at stake to allow un-
certainty about when to initiate
ART to persist.

The views expressed in this article are
those of the authors and do not necessarily
represent the official position of the Cen-
ters for Disease Control and Prevention or
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