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Reply toMounzer and
DiNubile

TO THE EDITOR—Here, we discuss the re-
sidual risk of human immunodeficiency
virus (HIV) transmission due to inter-
mittent HIV shedding in semen during
sustained long-term suppression of plas-
ma viremia by antiretroviral therapy (ART)

and the implications for serodiscordant
heterosexual couples planning to conceive
a child. There are several important issues
to consider in these circumstances: (1)
the residual risk of transmission, (2) the
global impact of seminal HIV shedding
during ART, and (3) the factors related to
seminal HIV shedding that can be modi-
fied to further reduce the risk of HIV
transmission.
Among heterosexual discordant pairs,

the HIV load in seminal plasma is the
most predictive factor for HIV transmis-
sion [1]. Notably, HIV transmission can
occur from individuals with low blood
viral load (<1500 copies/mL) and those

receiving successful ART [2–5]. In a recent

study, only 1 of 103 genetically linked HIV

transmissions was from an infected part-

ner receiving ART, with a calculated rate

of 0.37 transmissions per 100 person-

years (95% confidence interval [CI], .09–

2.04), compared with 2.24 transmissions

per 100 person-years (95% CI, 1.84–2.72)

for ART-naive partners, corresponding to

92% reduction [2]. This is similar to a

pooled estimate of 0.46 transmissions per

100 person-years (95% CI, .19–1.09) for

heterosexuals receiving ART [3]. Factoring

a 92% reduction in HIV transmission dur-

ing ART into the summary estimated risk

of heterosexual transmission of 0.008 [6]

results in a HIV transmission risk of 0.0007

per coital act involving a seropositive

partner receiving ART. Although the risk

of HIV transmission is likely a stochastic

process (related to sporadic seminal HIV

shedding), rather than a specific risk per

episode of unprotected sex, this average

estimate can be used to inform serodiscord-

ant couples planning unprotected sexual
activity for conception about the risk
of HIV transmission. The probability of
conception from a single coital act varies
during the ovulatory cycle of the average
woman, with estimates of 0.084 for day
12, 0.086 for day 13, and 0.081 for day
14 [7]. If couples had sex on all 3 days, the
monthly cumulative probability of con-
ception would be 0.23 [0.084 + (1–0.084)
*0.086 + (1–0.079)*0.081], while the risk
of transmitting HIV can be estimated
similarly at 0.002. However, the probabil-
ity of conception is highest during the
first few months of trying, while the risk
of HIV transmission likely accumulates
steadily over time (Figure 1). This tempo-
ral probability trend should be taken into
account when planning structured natural
conception, to minimize the risk of HIV
transmission.

In a broader view, the population effect
of HIV shedding during ART in the
United States will likely have the largest

Figure 1. Theoretical cumulative monthly probability of conception and human immunodeficiency
virus (HIV) acquisition over 1 year for a serodiscordant couple with average fertility and an HIV-infected
male partner receiving antiretroviral therapy. Grey dots represent the cumulative probability of concep-
tion, whereas empty diamonds represents the cumulative probability of HIV transmission. Note the
different scales in the y-axes for the risk of conception (0.0–1.0) and for HIV transmission (0.0–0.1).
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impact on men who have sex with men
(MSM). We estimated the potential im-
pact of transmission from MSM during
ART by using a theoretical average of
2 unprotected anal sex acts per HIV-
infected MSM per month with serodis-
cordantpartners (CaliforniaCollaborative
Treatment Group, unpublished data), at a
probability of transmission of 0.00136 per
act (92% reduction from 0.017 [6]). On the
assumptions that there are approximately
490 000 HIV-infected MSM living in the
United States (Centers for Disease Control
and Prevention, unpublished data, 2009)
and that 59% are receiving ART, there are
approximately 290 000 US MSM receiving
ART. If sexually active men compose 85%
of MSM [8], we estimate that approximate-
ly 8000 transmission events in the United
States are related to MSM receiving ART
every year, theoretically, that there are
>1000 cases of transmitted drug resistance
mutations (DRMs), assuming 15% rate
of transmitted DRMs [9]. This suggests
that a large pool of individuals receiving
ART could still contribute substantially to
the HIV epidemic.

Both in the case of serodiscordant
couples trying to conceive children and
in the overall HIV epidemic, additional
measures for prevention of HIV trans-
mission are needed. Our group focused
on identifying factors associated with
HIV seminal shedding in MSM [10, 11].
In ART-naiveMSM,we identified that sem-
inal shedding of cytomegalovirus (CMV),
Epstein-Barr virus (EBV), and human
herpes virus 8 were associated with in-
creasedHIV seminal shedding [10]; CMV
and EBV were also associated with HIV
transmission[11].Werecentlydemonstra-
ted that high-level seminal CMVshedding
is also associated with seminal shedding
of HIV in MSM receiving ART [12].
Sincewe only includedMSM in this study,
it needs to be determined whether this re-
mains true for heterosexual individuals
trying to conceive. While the treatment
of bacterial sexually transmitted infections
is a recognized strategy to reduce HIV

transmission [13], given our recent ob-
servations, an additional strategy might
be the suppression of asymptomatic viral
coinfections in the genital tract, especial-
ly those due to CMV. Other considera-
tions for adjunctive prevention measures
include preexposure prophylaxis with
antiretroviral medication and alternative
ART regimens. As suggested by Mounzer
and DiNubile [14], there are still limita-
tions of current methods to prevent HIV
transmission among serodiscordant cou-
ples attempting to conceive a child, and
this should lead to development of future
strategies using combined approaches to
minimize the risk.
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