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OBSERVATIONAL STUDY

Risk Factors for Acute and Early HIV Infection Among Men
Who Have Sex With Men (MSM) in San Diego,
2008 to 2014

A Cohort Study

Martin Hoenigl, MD, Nella Green, MD, Sanjay R. Mehta, MD, and Susan J. Little, MD

Abstract: The objectives of this study were to identify risk factors
associated with acute and early HIV infection (AEH) among men who
have sex with men (MSM) undergoing community HIV testing and to
compare demographics in those diagnosed with AEH with those diag-
nosed at chronic stage of HIV infection.

In this retrospective cohort study, we analyzed risk factors associ-
ated with AEH among 8925 unique MSM (including 200 with AEH
[2.2%] and 219 [2.5%] with newly diagnosed chronic HIV infection)
undergoing community-based, confidential AEH screening in San
Diego, California.

The combination of condomless receptive anal intercourse (CRAI)
plus >5 male partners, CRAI with an HIV-positive male, CRAI with a
person who injects drugs, and prior syphilis diagnosis were significant
predictors of AEH in the multivariable Cox regression model. Individ-
uals reporting >1 of these 4 risk factors had a hazard ratio of 4.6 for
AEH. MSM diagnosed with AEH differed in race (P =0.005; more
reported white race [P=0.001], less black race [P=0.030], trend
toward less Native American race [P=0.061]), when compared to
those diagnosed with chronic HIV infection, while there was no
difference observed regarding age.

We established a multivariate model for the predicting risk of AEH
infection in a cohort of MSM undergoing community HIV screening,
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which could be potentially used to discern those in need of further HIV
nucleic acid amplification testing for community screening programs
that do not test routinely for AEH. In addition, we found that race
differed between those diagnosed with AEH and those diagnosed at
chronic stage of HIV infection underlining the need for interventions
that reduce stigma and promote the uptake of HIV testing for black
MSM.

(Medicine 94(30):e1242)

Abbreviations: Ab = antibody, AEH = acute and early HIV
infection, CRAI = condomless receptive anal intercourse, HR =
hazard ratio, MSM = men who have sex with men, NAT = nucleic
acid amplification testing.

INTRODUCTION

cute and early human immunodeficiency virus (HIV) infec-

tion (AEH) is associated with rapid immune destruction and
significantly greater infectivity than during chronic infection,
mainly due to transient levels of extremely high HIV-ribonu-
cleic acid."* The detection of AEH is therefore critical to both
prevention and treatment strategies.> > Main deterrents of wide-
spread use of AEH screening algorithms appear to be the
elevated costs, which limit AEH testing in some settings to
perceived high-risk populations, such as men who have sex with
men (MSM).® MSM bear the greatest burden of HIV infection in
California and the United States.” ® But while MSM represent a
significant risk group, the risk of HIV infection within this
population is not uniform. Studies have shown that MSM
presenting to community HIV-screening programs may
represent a subsegment of the MSM gopulation at higher risk
for the acquisition of HIV infection.'®~'?

The objectives of this study were to identify risk factors
associated with AEH among MSM-undergoing community HIV
testing and to compare demographics in those diagnosed with
AEH with those diagnosed at chronic stage of HIV infection.

MATERIAL AND METHODS

In this retrospective observational cohort study, we ana-
lyzed risk behavior reported for the previous 12 months in
individuals who enrolled in the voluntary ‘‘Early Test’” HIV-
screening program between April 2008 and July 2014. The
“Early Test’’ is a community-based, confidential AEH screen-
ing program in San Diego, California that provides point-of-
care rapid HIV serologic testing followed by reflex HIV nucleic
acid amplification testing (NAT) in all antibody (Ab)-negative
persons.'>'* Males and female-to-male transsexual persons
who reported sexual contact with one or more male partners
during the previous 12 months were included in the analysis.
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AEH was characterized using previously published criteria for
serologic and virologic test results.'® In repeat testers, data
reported at the most recent Early Test encounter were used.
Eligible participants for the analysis of risk factors associated
with AEH included MSM diagnosed with AEH (acute: HIV
NAT+/Ab— and early: HIV Ab+/detuned HIV Ab c/w infec-
tion <70 days'®'”) and those who were HIV uninfected.

In addition, we compared demographics and risk factors in
those with AEH to those with newly diagnosed chronic HIV
infection (ie, HIV Ab-/detuned not consistent with infection
<70 days) to identify factors associated with delayed
HIV diagnosis.

For statistical analysis SPSS 21 (SPSS Inc., Chicago, IL)
was used. Analyses were performed using Chi-Squared and
Mann—Whitney U tests. Univariate and multivariate Cox pro-
portional hazards regression analysis was conducted for risk
factors (such as sexually transmitted infections) and risk beha-
vior variables associated with high AEH prevalence rates
(above 4%) in the current and/or previous studies (selected
on the basis of epidemiological evidence '*'#72"). For the Cox
regression model, AEH diagnosis was used as outcome, time of
follow-up (beginning of study period to last eligible test) as
time, and hazard ratios (HR) including 95% confidence inter-
vals were displayed. In the first step, univariate analyses were
performed, and variables with P < 0.20 were included in the
multivariable model. Variables in the final model were selected
with a forward stepwise procedure.

The University of California, San Diego Human Research
Protections Program approved the study protocol, consent and
all study-related procedures. All study participants provided
voluntary, written informed consent before any study pro-
cedures were undertaken.

RESULTS

A large population (n= 14,612 unique clients) underwent
HIV screening using the ‘“Early Test”’ between April 2008 and
July 2014, including 8935 (61%) individual MSM (with 17,333
voluntary HIV tests). Overall, 419 of 8935 MSM (4.69 %) were
newly diagnosed with HIV infection; 219 (2.45%) with chronic
HIV infection and 200 (2.24%) with AEH (125/200 [63%] at
their first ““Early Test’’, 75/200 [37%] at a repeat visit).

Predictors of Acute and Early HIV Infection

Table 1 provides the prevalence of risk behaviors reported
for the 12 months prior to the most recent test and demographics
for the study population, as well as AEH prevalence per risk
behavior. Individuals with AEH were significantly younger
(median 30 years interquartile range [IQR 25-40] vs 33 years
[IQR 27-43], P=0.001) and reported significantly more male
sex partners (median 10 [IQR 5-20] vs 5 [IQR 3-10],
P <0.001) than those with negative test results. Condomless
receptive anal intercourse (CRAI) was associated with a sig-
nificantly higher rate of being diagnosed with AEH (3.7% vs
2.2%, P <0.001), as was reporting 5 or more male sexual
partners in the prior 12 months (3.1% vs 2.2%, P <0.001).
When the number of male sexual partners was combined with
CRAL, a dose response relationship between risk and proportion
of AEH diagnoses was observed (CRAI and 3 male partners was
4.2%, CRAI and 5 male partners 4.7%, and CRAI and 10
partners was 5.5%, all P <0.001).

Univariate and multivariate Cox regression models of risk
factor and behaviors were performed (variables included in the
model are listed in Table 2). The combination of CRAI and 5 or

2 | www.md-journal.com

more male partners was the strongest predictor of AEH, fol-
lowed by CRAI with an HIV-positive male, reported syphilis
diagnosis within last 12 months, and CRAI with a person who
injects drugs. Individuals reporting at least 1 of the 4 risk
behaviors of the multivariable Cox regression model
(n=2971 with 139 AEH) had an HR 0f 4.612 (95% confidence
interval 3.382-6.289; P <0.001) for AEH. AEH prevalence
rates increased in those that reported higher numbers of risk
behaviors of the final model, as shown in Table 2.

AEH Diagnoses Versus Chronic HIV Diagnoses

MSM diagnosed with AEH differed in race (P =0.005;
more reported white race [P=0.001], less black race
[P=0.030], and trend toward less Native American race
[P=0.061]), when compared to those diagnosed with chronic
HIV infection, while there was no difference observed regard-
ing age. Those with AEH also reported more male partners
(P<0.001) and CRAI (P=0.023) than those with newly
diagnosed chronic HIV infection. No differences were found
for drug use (with the exception of gamma hydroxybutyrate)
and sexually transmitted infections (chlamydia, syphilis, and
gonorrhea) (Table 1). Overall, 12/22 (55%) black MSM with
chronic HIV diagnoses reported at least 1 of the 4 risk behaviors
of the multivariable Cox regression model, which was similar to
MSM reporting white race (54/99 [55%)]).

DISCUSSION

We conducted a study on risk factors for incident HIV
infection and generated a profile for AEH risk among MSM that
undergo community-based HIV screening. These data showed a
HR of4.6 for AEH in individuals reporting at least 1 of the 4 risk
behaviors of the final model. We also found that a higher
proportion of white MSM were diagnosed with AEH, while
a higher proportion of black MSM were diagnosed with chronic
HIV infection.

By using multivariate modeling, we have created a set of
risk factors associated with diagnosis of AEH in MSM under-
going HIV screening (Table 2). Although most previous HIV-
risk models have focused on newly diagnosed chronic infec-
tion, %2224 this represents one of the biggest studies to date to
focus on incident HIV infection.''®2° Although each of the 4
risk behaviors of our final model has been described previously
to be associated with HIV infection individually (combination
CRAI and 5 or more male partners,'®*%2” CRAI with an HIV-
positive male,”?*3® CRAI with a person who injects
drugs,*®'? and self-reported syphilis infection during the last
12 months),*** these risk factors have not been described
together in a multivariate model. By focusing only on AEH
and investigating all of these factors together, we were able to
generate a profile for AEH risk among MSM undergoing field-
based screening, with an HR of 4.6 for AEH in individuals
reporting at least 1 of the 4 risk behaviors.

In contrast to previous studies,''®** methamphetamine and
other noninjection drug use, injection drug use, and injection drug
use with shared needles did not remain significant predictors of
AEH in our final model. Other studies have reported that meth-
amphetamine and other stimulant drugs seem to be a driver for
sexual-risk behavior, and even dose-response associations
between number and frequency of substance use and high-risk
sexual behaviors among HIV-negative MSM have been
described.>>*® However, usage rates of for example methamphet-
amine, nitrites, or gamma hydroxybutyrate differ depending on
geographic location.”” — In addition, methamphetamine use has
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recently been decreasing in many settings while sexual-risk
behaviors are steadily increasing.>”*°

Whereas condomless anal intercourse or CRAI alone have
been described as predictors of HIV infection in prior stu-
dies,”> ?* we found that CRAI alone was associated only with
slightly increased AEH risk, whereas the combination of CRAI
and number of male partners may be a more useful predictor of
AEH. Results §oing into the same direction were reported by
Ostrow et al'® who found that the risk of seroconversion
increased linearly with the number of CRAI sex partners.

We also found that the proportion of individuals reporting
white race was higher among AEH diagnoses as compared to
chronic HIV diagnoses, while the opposite was true for those
reporting black race. This is further evidence of the marked
racial disparities found throughout the care continuum of HIV in
the United States.*' In particular, infrequent HIV testing,
undiagnosed infection, and late diagnosis are common among
black MSM in the United States.*’ Our results indicate
additional measures (eg, promotion of AEH testing) for black
MSM are needed in order to increase testing and achieve earlier
HIV diagnoses. In contrast to previous studies,”>** we did not
find differences in age between those diagnosed with AEH and
those with chronic HIV.

Our study has several limitations including its single-
center and retrospective design. Additionally, we cannot com-
pletely rule out that subjects reported risk behaviors more
openly with time and repeat testing, which may have impacted
results of our multivariable model.

In conclusion, we established a multivariate model for
predicting risk of AEH infection in a cohort of MSM under-
going community HIV screening, which could be potentially
used to discern those in need of further HIV NAT testing for
community screening programs that do not test routinely for
AEH. In addition, we found that race differed between those
diagnosed with AEH and those diagnosed at chronic stage of
HIV infection underlining the need for interventions that reduce
stigma and promote the uptake of HIV testing for black MSM.
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