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Primary human immunodefi-
ciency virus (HIV) infection should
be considered a key target for HIV
prevention activities. Mathematical
models suggest that the primary HIV
infection interval makes a dispropor-
tionate contribution to the HIV
epidemic, perhaps accounting for as
many as half of the existing infec-
tions at any point in time. If this is
true, primary infection presents a
special window of opportunity with-
in which to exert a maximum impact
on the spread of HIV. A combination
of biological, behavioral, and social
factors may account for the influence
of primary infection on the HIV epi-
demic. HIV prevention measures can
be focused on each of these factors.
Biologically, detecting individuals
early in the course of infection and
offering treatment can reduce viral
load and possibly an individual’s
infectiousness. Behaviorally, coun-
seling newly infected persons about
the importance of adopting safer
practices may instill prevention
behaviors at a critical time. Socially,
using a network approach to notify
persons exposed to those with pri-
mary infections can dampen the
amplification effect of rapid HIV
spread through high-risk environ-
ments. By focusing prevention
efforts on the primary HIV infection
interval, public health officials could

_ increase their leverage in slowing
the HIV epidemic. (Am J Public
Health. 1997;87:1928-1930)
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Introduction

Primary human immunodeficiency
virus (HIV) infection, the time during
which the viral burden set point is achieved,
includes the acute symptomatic and early
infection phases (Figure 1). Primary HIV
infection should be considered an important
public health opportunity. The relatively
short interval (several months) of high viral
load during early infection, followed by a
long period of low viral load,' suggests a
special window of time during which
focused HIV prevention efforts could be
particularly effective.

The Primary HIV Infection
Interval

Primary HIV infection represents the
initial stage of the disease, when viral
replication is associated with dissemination
in lymphoid tissue and a distinct immuno-
logic response.?’ From half to three
quarters of patients with acute infection
have symptoms during this stage, including
fever, skin rash, headache, diarrhea,
malaise, and lethargy lasting about 1
month. In many patients with acute HIV
infection, p24 antigen and HIV RNA can be
detected in the blood. As patients recover
from acute infection, the concentration
of HIV in the blood is reduced to a “set
point” that probably reflects the balance
between viral growth and host defenses. The
final level of the viral set point is inversely
correlated with disease prognosis.* We
believe that the level of HIV transmission
occurring in the community during the pri-
mary infection interval also affects the
prognosis for the epidemic.

Effect of Primary HIV Infection
on the Epidemic

At the population level, primary HIV
infection makes a disproportionate contri-
bution to the spread of HIV. Mathematical
models have assessed the role of this inter-
val on different endemic levels of HIV
infection. According to the most widely
accepted set of assumptions, as much as
half of HIV transmission occurs during the
primary infection interval.’ Three comple-
mentary possible explanations might
account for the influence that primary HIV
infection has on the spread of HIV—bio-
logical, behavioral, and social. Each has
specific implications for prevention.

The biological explanation involves the
high level of cell-free HIV in blood during
primary infection relative to most other
phases of the disease.' Vertical,’ hematoge-
nous,” and sexual® transmissions of HIV
appear to reflect the concentration of the
virus in blood. In recent studies, the concen-
tration of HIV in blood best predicted the
concentration in semen,’ although these
observations are not universal.'®"! HIV may
also be shed in higher concentrations in gen-
ital secretions during primary infection; high
levels of HIV RNA were detected in semen
from three men with acute HIV infection.'?

The behavioral explanation for the
spread of HIV infection recognizes that the
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FIGURE 1—Phases of human immunodeficiency virus (HIV) infection.

risk behaviors (sexual or drug-sharing) that
led to the individual’s becoming infected
with HIV are likely to continue." Unless
the symptoms of primary HIV infection are
50 severe as to limit the person’s activities,
a temporal clustering of risky behaviors in
the recently infected individual could be
expected to fuel the epidemic.

The social explanation is possibly the
most important. The index infection occurs
in the context of a network of people who
share the same high-risk behaviors, which
produces a marked amplification effect on
the epidemic. The multiplicative dynamics
of HIV infection among population net-
works engaging in risky behaviors is the
strongest factor affecting the spread of HIV
infection.” Accordingly, concurrency of sex
partnerships is a more important factor than
the aggregate number of sex partners in
spreading HIV."

Prevention Implications

Primary HIV infection presents a spe-
cial window of opportunity in which
prevention efforts may exert a maximum
impact on the spread of HIV. Prevention
strategies employed after the first several
months of infection (such as current HIV
antibody testing), while useful for identify-
ing infected persons and referring them to
care, may miss the best chance for slowing
the epidemic. Efforts under way to work
with communities to identify individuals in
this primary infection window are of the
utmost importance and need to be matched
by innovative strategies to reduce any fac-
tors potentiating spread during this interval.

December 1997, Vol. 87, No. 12

Both individual-level and population-
level interventions are necessary. At the
individual level, administering antiviral
therapy early in the course of infection will
reduce the level of viremia and may lower
infectivity."® This approach would require
educating vulnerable populations to seek
HIV testing and antiviral therapy on the
basis of such indicators as a known exposure
to HIV or early recognition of symptoms.
This individually based approach is charac-
teristic of typical sexually transmltted
disease (STD) control strategies'® and
includes such activities as educating patients
about symptoms, screening, diagnosis, and
early treatment to prevent the disease from
progressing and the infection from being
transmitted more widely.

These individual-level approaches can
be complemented by interventions at the
population level. Reducing factors that
potentiate the transmission of HIV during
the primary infection period could have a
marked impact on slowing the epidemic.'®
Such population-directed strategies include
changing social norms to reduce the rate of
sex partner change, increasing condom use
to lower the number of unprotected sexual
acts, and targeting treatment of synergistic
STDs in high-prevalence communities.
Indeed, these approaches are currently the
basis for international HIV prevention
efforts. However, targeting them toward the
primary infection interval would leverage
their impact.

As persons with primary infection are
identified, intervening in their sociosexual
or drug-sharing networks could abort
the amplified sspread that occurs in these
environments.” Locations such as crack
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houses where sex is exchanged for drugs'’
or brothels where new sex workers are
imported every 3 months'® are prime targets.
Encouraging “environmentally protective”
behaviors in these settings can reduce the
population-level prevalence of all STDs,
including HIV infection. The 100% condom
policy of Thailand—a national policy requir-
ing clients of sex workers to use condoms
during all sexual acts—is one example ofa
successful environmental intervention.'®

Other interventions—even if imper-
fect—that can decrease infectiousness
during the primary HIV infection interval
would also help.' We offer a few sugges-
tions, realizing that all would need to be
carefully evaluated for their ultimate impact
on HIV transmission.

1. More convenient identification of pri-
mary infection. At this moment, we have no
convenient method for detecting primary
HIV infection. However, research in this
area continues and technological develop-
ments abound.! In the meantime, we must
educate the community about symptoms and
encourage testing earlier in the course of
HIV infection. Our current HIV testing pro-
gram has pnmanly identified those in later
stages of infection.”’ We must make detec-
tion of primary HIV infection more
convenient and acceptable, possibly by using
home detection systems and newer tech-
niques for amplifying HIV in plasma.

2. Early antiviral therapy. The develop-
ment of antiviral drugs for treating HIV
disease is a source of new optimism. A com-
bination of drugs can reduce the viral burden
in both blood and semen for an extended
period. If early v1ral burden predicts long-
term health status,* individuals have a great
incentive to recognize symptoms of primary
HIV infection. Moreover, if therapy reduces
early infectiousness, communities will reap
marked prevention benefits.

3. Network notification. Many preven-
tion programs stress individual partner
notification for those found to be HIV
seropositive. Typically, persons found to be
seropositive are asked to provide information
about their sex partners during the previous
year. However, because the primary infec-
tion window is a shorter period of time,
focusing notification efforts on more recent
sex partners (for example, within the previ-
ous 3 months) would be more efficient.
Timely epidemiological analysis and follow-
up might help identify those sociosexual
networks in which HIV is being transmitted
most efficiently during the primary infection
interval.® Interventions targeted directly
toward these networks might dampen the
amplification effect of the rapid spread of
HIV through high-risk social environments.
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4. Innovative STD control at popula-
tion levels. Other STDs that cause ulcers
or inflammation have an epidemiologic
synergy with HIV transmission.?' There-
fore, population-level interventions that
lower the overall prevalence of sympto-
matic STDs will reduce the likelihood of
their occurring during primary HIV infec-
tion.”> A randomized community trial in
Tanzania demonstrated that syndromic STD
treatment reduces the incidence of HIV
infection.”? In addition, a large study in
Malawi demonstrated that treatment of ure-
thritis in men reduces the concentration of
HIV in ejaculate.”* However, syndromic
treatment is applicable only to those per-
sons who recognize that they have STD
symptoms. Thus, mass prophylactic treat-
ment in high-prevalence populations may
help to further reduce levels of asympto-
matic STDs and thus lower the incidence of
HIV infection.”

5. Vaccine trials. Because of the impor-
tance of infectiousness during the primary
HIV infection interval, any vaccine that
could reduce the concentration of HIV in
blood or semen could contribute to slowing
the epidemic. Most vaccine trials are being
designed to test susceptibility rather than
infectiousness. Alternatively, designs that
enroll couples,26 rather than individuals,
could allow for more efficient measurement
of the HIV vaccine’s effect on infectiousness.

We realize that these suggested pre-
vention strategies directed toward both
individuals and populations in the primary
HIV infection interval are unproven and
might even have adverse consequences. For
example, our concept of network notifica-
tion could further stigmatize populations
already marginalized in our society. Envi-
ronmental discrimination could worsen,
rather than improve, conditions under
which accelerated HIV transmission occurs.
Likewise, administering early antiviral ther-
apy might lead some persons to believe that
they have eliminated the risk of new HIV
infection and thus can ignore messages rec-
ommending continued protective behaviors.
These potential adverse consequences,
however, can be minimized by acknowl-
edging their possibility, monitoring their
occurrence, and designing interventions to
prevent them.

Conclusion
The primary HIV infection interval
should be the main target of prevention

efforts. We are already implementing a
multitude of reinforcing prevention strate-
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gies at both the individual level and the
population level.”2 We must be creative in
suggesting and evaluating innovative
approaches to preventing HIV transmission
during the primary infection interval. We
can view these as combination prevention
approaches just as we use combination ther-
apies for persons with HIV infection. These
combined strategies, albeit imperfect indi-
vidually, will have a strong cumulative
impact on overall HIV transmission.'’
Moreover, focusing these multiple strate-
gies on the primary HIV infection window
provides an opportunity for maximum pub-
lic health impact. O
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