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The sexual transmission of HIV occurs after an exposure to fluids that contain HIV, such as semen and fluids from
the vagina and rectum. Research shows that a higher amount of HIV (viral load) in these fluids increases the risk of
HIV transmission and that a lower viral load decreases the risk.

Treatment, viral load and HIV transmission

The viral load in the blood of a person living with HIV is measured to monitor the success of antiretroviral therapy
(also called ART, HAART or cART). Successful HIV treatment can reduce the viral load in the blood (and other bodily
fluids) to undetectable levels and thereby reduce the risk of sexual HIV transmission. In fact, a research study
known as HPTN 052 found that the risk of HIV transmission among heterosexual serodiscordant couples was 96%
lower when the HIV-positive partner was on treatment.  (In serodiscordant couples, one partner is HIV-positive and
the other is HIV-negative.)

Undetectable viral load does not mean that there is no virus, but rather that the amount of HIV in a bodily fluid is
below a level that tests can detect. (Tests used in some places, such as Canada, cannot detect HIV if there are less
than 40 copies of HIV per ml of blood, while tests used in other parts of the world have higher limits of detection.)

Also, not all people living with HIV who take HIV treatment and have an undetectable viral load in the blood also have
an undetectable viral load in their other bodily fluids. Research suggests that of those people living with HIV who
have an undetectable blood viral load, 5 to 48% can have detectable virus in their semen, vaginal fluid and rectal
fluid. , ,

Although previous research has demonstrated that treatment can reduce the risk of HIV transmission in
heterosexual couples, it is unclear exactly what the HIV transmission risk is when a person’s blood viral load is
undetectable. A recent systematic review  of the literature was conducted by Dr. Mona Loutfy, one of Canada’s
leading infectious disease specialists, and colleagues to gain a better understanding of this risk.

Systematic review

The authors searched for published studies that followed serodiscordant heterosexual or same-sex couples over
time. The main purpose of the review was to find studies that met the following criteria:

the HIV-positive partner was on antiretroviral treatment
the number of HIV infections in the HIV-negative partner was recorded
if HIV transmission occurred, the HIV-positive partner’s blood viral load was measured close to the time of
transmission

The authors identified only three studies that fit all of their criteria. These studies followed a total of 222 heterosexual
couples from Brazil, Spain and Uganda.

An additional three studies were identified that fit all of their criteria but did not measure the viral load of the HIV-
positive partner near the time of HIV transmission, including the HPTN 052 randomized controlled trial. These
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studies enrolled a total of 1,304 couples on treatment.

Overall, these six studies contained 2,975 person-years follow up of treated couples. This is the equivalent of
following 2,975 couples for one year. The vast majority of these couples were heterosexual and only a small number
were same-sex couples (3% of the couples in the HPTN 052 study were same-sex).

Number of HIV transmissions and HIV transmission risk

In the three studies where viral load was measured, no HIV transmissions occurred among couples where the HIV-
positive partner was on treatment and the viral load was undetectable.

In the additional three studies, for which viral load was not measured, a total of four transmissions occurred.
However, it is not known if the viral load of the HIV-positive partner was detectable or undetectable at the time of
transmission. All of these HIV transmissions occurred shortly after the HIV-positive partner started treatment;
therefore, the viral load was likely declining but still detectable when transmission occurred.

In these six studies, the definition of undetectable viral load ranged from less than 50 copies per ml to less than 500.

The lack of HIV transmissions in these studies does not mean there is no risk of HIV transmission when the viral
load is undetectable. Using data from all six studies (but excluding the four HIV transmissions that occurred in the
additional three studies), the authors calculated that when the viral load is undetectable, there may be a 1% risk of
HIV transmission per 10 years of relationship and sexual activity.

Limitations of the study findings

There are several factors—other than viral load—that can influence the risk of HIV transmission between
serodiscordant couples and may partly explain the lack of HIV transmissions observed in this review. As a result,
the authors of the systematic review listed several caveats to their findings, including the lack of data on:

1. Extent of condom use

Condoms are an effective method of preventing the transmission of HIV and many STIs and couples in these studies
may have been using condoms often. For example, in the HPTN 052 study, 96% of the couples reported using
condoms every time they had sex. Although people often say they use condoms more than they actually do,
condom use may have played an important role in keeping the number of HIV transmissions low in these studies.

2. Same-sex couples and type of sexual intercourse

The vast majority of the couples enrolled in the studies were heterosexual and were (likely) having mostly vaginal
sex. Therefore, it is unclear how much these findings apply to same-sex couples and other couples who mostly
have anal sex. Some researchers think the risk of HIV transmission when undetectable may be higher for anal sex
compared to vaginal sex.

3. Rates of sexually transmitted infections (STIs)

STIs are known to increase the risk of HIV-positive people transmitting HIV and HIV-negative partners becoming
infected. STIs may increase the risk of HIV transmission even when a person’s viral load is undetectable. However,
most of the studies reviewed did not provide data on STIs other than HIV; therefore, the review could not evaluate
their impact.

In general, the risk of having STIs is lower among stable heterosexual couples (particularly those who are
monogamous) than among people in casual relationships. Also, in some studies, such as the HPTN 052 study,
participants were provided with regular STI testing and treatment which can help to further reduce the rate of STIs.
A low number of STIs among couples in these studies may have decreased the risk of HIV transmission.

Conclusion

This systematic review supports previous research showing that treatment can significantly reduce the risk of HIV
transmission among heterosexual couples. The authors concluded: “Our findings suggest minimal risk of sexual HIV
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transmission for heterosexual serodiscordant couples when the HIV-positive partner has full viral suppression on
cART with caveats regarding information on sexual intercourse type, STIs, and condom use. These findings have
implications when counseling heterosexual serodiscordant couples on sexual and reproductive health.”

Research is ongoing to gain a better understanding of the risk of HIV transmission (a) when the HIV-positive
partner’s viral load is undetectable and condoms are not used and (b) in same-sex serodiscordant couples where
the HIV-positive partner is taking ART.

—James Wilton

RESOURCE:

Understanding Risk: A Conversation
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Disclaimer

Decisions about particular medical treatments should always be made in consultation with a qualified medical
practitioner knowledgeable about HIV-related illness and the treatments in question.

CATIE (the Canadian AIDS Treatment Information Exchange) in good faith provides information resources to help
people living with HIV/AIDS who wish to manage their own health care in partnership with their care providers.
Information accessed through or published or provided by CATIE, however, is not to be considered medical advice.
We do not recommend or advocate particular treatments and we urge users to consult as broad a range of sources
as possible. We strongly urge users to consult with a qualified medical practitioner prior to undertaking any decision,
use or action of a medical nature.

We do not guarantee the accuracy or completeness of any information accessed through or published or provided
by CATIE. Users relying on this information do so entirely at their own risk. Neither CATIE nor the Public Health
Agency of Canada nor any of their employees, directors, officers or volunteers may be held liable for damages of
any kind that may result from the use or misuse of any such information. The views expressed herein or in any
article or publication accessed or published or provided by CATIE are solely those of the authors and do not reflect
the policies or opinions of CATIE or the views of the Public Health Agency of Canada.

Permission to Reproduce

This document is copyrighted. It may be reprinted and distributed in its entirety for non-commercial purposes
without prior permission, but permission must be obtained to edit its content. The following credit must appear on
any reprint: This information was provided by CATIE (the Canadian AIDS Treatment Information Exchange). For
more information, contact CATIE at 1.800.263.1638.

© CATIE

Production of this content has been made possible through a financial contribution from the Public Health Agency of
Canada.
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