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HIV viral load, HIV treatment
and sexual HIV transmission
Summary
HIV viral load is the amount of HIV (or number of virus) in the bodily
fluids of someone living with HIV. It is measured in the blood as
part of routine clinical care. A higher viral load is associated with a
higher risk of HIV transmission. Research shows that successful HIV
treatment can reduce the viral load to “undetectable” levels and
this can significantly reduce the risk of HIV transmission. However,
HIV transmission may be possible when the viral load is undetectable
because there is still virus present in the blood and other bodily
fluids. The risk of HIV transmission for someone taking antiretroviral
treatment may increase if sexually transmitted infections (STIs)
are present, doses of medications are missed, or drug resistance
develops. This risk may also be higher for receptive anal sex (where
the HIV-negative partner is the receptive partner, or bottom) than for
other types of sex.

What is viral load and how is it
affected by HIV treatment?
HIV viral load is the number of copies of HIV
in the bodily fluids of someone living with HIV.
It is measured as the number of copies of the
virus in one millilitre of fluid (copies/ml). Viral
load is measured in the blood to monitor the
progression of HIV infection and the success of
HIV treatment. It is not commonly measured in
other bodily fluids, such as semen, vaginal fluid
or rectal fluid.
HIV treatment consists of a combination of
at least three drugs that are taken daily.
The goal of HIV treatment is to reduce the
production (also called replication) of HIV,
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raise levels of CD4 T-cells, and slow disease
progression. HIV treatment is also called highly
active antiretroviral treatment (HAART) or
antiretroviral therapy (ART).
With successful HIV treatment, the viral load
can become very low or “undetectable” in the
blood and other bodily fluids.

What is a “normal” viral load?
There is no such thing as a “normal” viral load.
The viral load in the bodily fluids can change
as a result of several factors, such as the stage
of HIV infection and HIV treatment.
During the first few weeks after becoming
infected with HIV, the viral load in the blood
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and other bodily fluids is very high. At this
stage of HIV infection, known as the acute
infection stage, the viral load can reach levels
higher than 1 million copies/ml.
The acute HIV infection stage only lasts for a
few weeks and then the chronic stage of HIV
infection begins. During the chronic stage, the
viral load begins to decrease and – after a few
months – the viral load stabilizes at a lower
level.
If HIV treatment is started, the viral load can
be reduced to “undetectable” levels in the
blood and other bodily fluids within a few
months. However, if doses of medications
are missed or HIV develops resistance to
treatment, then the viral load will increase.

What does it mean to have an
“undetectable” blood viral load?
“Undetectable” means that the number of
virus in the blood is below the limit that viral
load tests can detect. Viral load tests used in
Canada cannot detect HIV in the blood if there
are less than 40–50 copies/ml. Therefore, an
undetectable viral load means the amount of
virus in the blood is too low to detect, it does
not mean that there is no virus present.

Is the viral load in the blood
associated with a person’s risk of
transmitting HIV?
Research shows that a lower amount of virus
in the blood is usually associated with a lower
risk of transmitting HIV to others, and a higher
viral load is associated with a higher risk.
The amount of virus in the blood is usually
correlated with the viral load in the semen,
vaginal fluid and rectal fluid (the fluids
commonly involved in the sexual transmission
of HIV). This means that when the viral load
in the blood decreases, it generally also
decreases in the other fluids.

fluid or rectal fluid can sometimes be higher
than the viral load in the blood.

Does HIV treatment reduce the risk of
sexual transmission of HIV?
Successful antiretroviral treatment can lower
the viral load in the blood and other bodily
fluids to undetectable levels and this can
significantly reduce the risk of sexual HIV
transmission.
A randomized controlled study known as
HPTN 052 found that early HIV treatment
reduced the risk of HIV transmission between
serodiscordant heterosexual couples by 96%
(equivalent to a 25-fold reduction in risk). A
serodiscordant couple is where one partner is
HIV-positive and the other is HIV-negative.
Couples in the HPTN 052 study were mostly
heterosexual, mostly reported having vaginal
sex, and were provided with regular adherence
counselling, viral load tests, testing and
treatment for sexually transmitted infections
(STIs), and prevention counselling and free
condoms. Therefore, this study demonstrated
the effectiveness of treatment in reducing
the risk of HIV transmission through vaginal
sex when pills are taken regularly, viral load
and drug resistance are monitored, and STIs
are managed. Antiretroviral treatment may
be much less effective than 96% when these
conditions are not met.
A preliminary analysis of an ongoing study of
gay male serodiscordant couples (known as
the PARTNER study) found that treatment can
significantly reduce the risk of HIV transmission
through anal sex. This risk reduction was
similar to the reduction in risk for vaginal sex
observed in the HPTN 052 study. Similar to
participants in the HPTN 052 study, couples in
the PARTNER study were engaged in regular
HIV care, received STI testing on an ongoing
basis, and took their pills regularly.

However, the viral load in the different
bodily fluids can sometimes be different. For
example, the viral load in the semen, vaginal
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Is HIV transmission possible
when the viral load in the blood
is undetectable?
Although the risk of sexual HIV transmission
is significantly reduced when the viral load is
undetectable, the risk of HIV transmission may
not be eliminated.
Many people who have an undetectable viral
load in the blood also have an undetectable
viral load in other bodily fluids. However,
undetectable does not mean that there is no
virus, only that the amount of virus is below
the limits that tests can detect. Therefore, HIV
transmission may still be possible because low
levels of virus are present.
Also, it is possible for people who have
an undetectable viral load in the blood to
sometimes have detectable (although lowered)
levels of virus in their other bodily fluids.
A higher level of HIV in the semen, vaginal
fluid and rectal fluid may increase the risk
of transmission when the blood viral load is
undetectable. However, it is unclear how often
this happens and how significant it is in terms
of HIV transmission. Research shows it may be
more common if a person has an STI, but it can
also happen in the absence of STIs.

What is the risk of HIV transmission
when the blood viral load
is undetectable?
Although we know having an undetectable
blood viral load can greatly reduce the risk of
HIV transmission, it is unclear exactly what this
risk is reduced to.
Also, the risk of HIV transmission when the
viral load is undetectable may not be the same
for all types of sex. This risk may be higher for
receptive anal sex (where the HIV-negative
person is the receptive partner) than for other
types of sex.. This is because receptive anal
sex carries a higher baseline HIV risk than
other types of sex (when the viral load is
detectable).

In the research of serodiscordant couples
conducted so far, there have been no
recorded HIV transmissions where the HIVpositive partner is on treatment and has an
undetectable blood viral load. However, in
most of these studies, the majority of couples
were heterosexual and reported using condoms
most of the time. This makes it difficult to
determine the risk of HIV transmission when no
condom is used.
There are ongoing studies following
serodiscordant heterosexual and same-sex
male couples who are taking HIV treatment,
have an undetectable viral load, and do not
always use condoms. These studies will provide
a better understanding of the risk of HIV
transmission through vaginal and anal sex when
the viral load is undetectable and no condom is
used.
A preliminary analysis of one of these studies
(known as the PARTNER study) included
information on 485 heterosexual and 282
same-sex male couples who engaged in over
44,000 condomless sex acts when the viral
load was undetectable (including 13,728
receptive vaginal sex acts; 14,295 insertive
vaginal sex acts; 7,738 receptive anal sex
acts; and 11,749 insertive anal sex acts).
Despite this large number of sex acts, no HIV
transmissions occurred. It was estimated that
15 HIV infections in heterosexual couples and
86 among same-sex male couples would have
been expected if the HIV-positive partner had
not had an undetectable viral load.
The PARTNER study results were the first to
provide direct evidence that an undetectable
viral load significantly reduces the risk of HIV
transmission through anal sex. However, it
was not possible for the PARTNER study to
conclude that the risk of HIV transmission is
zero or rule out the possibility that this risk is
higher through receptive anal sex compared
to other types of sex (when the viral load is
undetectable). The study is continuing in order
reduce the uncertainty associated with these
risk estimates.
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While these studies have been encouraging
it is important to note that there have been
two case reports in the published literature of
HIV transmission occurring between gay male
couples when the HIV-positive partner had an
undetectable viral load. However, it is difficult
to know for certain whether the viral load was
undetectable at the time of HIV transmission.

What does this all mean for people
who want to use HIV treatment to
prevent HIV transmission?

• Using other HIV prevention strategies as
much as possible – particularly condoms and
lube – will help reduce the overall risk of HIV
transmission.
Resources
Community consensus statement on the use of antiretroviral
therapy in preventing HIV transmission – European AIDS
Treatment Group, NAM
Quebec consensus statement (French only)
Quebec consensus statement: Executive summary

Treatment can significantly reduce the risk of
HIV transmission. However, there may still be
a risk of HIV transmission when the viral load
is undetectable and this risk may be higher for
receptive anal sex or when STIs are present.
Below are key messages for those who want to
use HIV treatment to reduce their risk of HIV
transmission:

Canadian consensus statement on HIV and its transmission in
the context of criminal law

• Check to make sure the blood viral load is
undetectable before starting this approach
and get frequent viral load tests to ensure
it remains undetectable while using this
strategy. It is generally recommended that
the viral load be undetectable for 6 months
before using this approach.

Baeten JM, Kahle E, Lingappa JR et al. Genital HIV-1 RNA
predicts risk of heterosexual HIV-1 transmission. Science
Translational Medicine. 2011 Apr 6;3(77):77ra29.

• Take pills exactly as prescribed. Adherence
to treatment is critical to keep the viral load
undetectable in the blood and prevent the
development of drug resistance.
• Get tested regularly for STIs (including,
syphilis, gonorrhea, chlamydia and herpes).
STIs in either partner may increase the risk
of HIV transmission when the viral load is
undetectable. If either partner has an STI,
start treatment for the STI immediately and
consider avoiding condomless sex during this
time.
• Ask your doctor about vaccinations for
hepatitis A, hepatitis B and human papilloma
virus (HPV).
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Contact us
by telephone
1.800.263.1638
416.203.7122
by fax
416.203.8284

by e-mail
info@catie.ca
by mail
505-555 Richmond Street West
Box 1104
Toronto ON M5V 3B1

Disclaimer
Decisions about particular medical treatments should always
be made in consultation with a qualified medical practitioner
knowledgeable about HIV- and hepatitis C-related illness and the
treatments in question.
CATIE (Canadian AIDS Treatment Information Exchange) in good faith
provides information resources to help people living with HIV and/or
hepatitis C who wish to manage their own healthcare 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 the
Ontario Ministry of Health and Long-Term Care, 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 nor the views of the Public Health Agency of Canada nor the
Ontario Ministry of Health and Long-Term Care.

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 the Canadian AIDS Treatment Information Exchange (CATIE). For
more information, contact CATIE at 1.800.263.1638.
Funding has been provided by the Public Health Agency of Canada.
CATIE Ordering Centre No: ATI-50235
(aussi disponible en français, ATI-50236)
CATIE fact sheets are available for free at www.catie.ca
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