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NOTES FROM THE EDITOR
CCDR is changing
PHAC’s flagship publication on infectious diseases is being revitalized. During the last few years the Canada
Communicable Disease Report (CCDR) has focused on Advisory Committee statements and FluWatch, the
Public Health Agency’s influenza surveillance report. This year the Agency made revitalizing the CCDR a priority.
Over the past few months we have formed an Editorial Office and an Editorial Board.
Our goal is to provide practical and timely information on infectious diseases in Canada for both public health and
health care professionals. To date, we’ve made three changes:
First, we are developing theme issues. Today’s edition focuses on HIV/AIDS, in time for World AIDS Day,
December 1st. Our theme issues will “tell a story”. For example, here we reflect on: What are the best practices
for HIV screening now and how have we advanced our understanding of HIV transmission?
Second, CCDR will now feature Briefs. These are short articles that summarize longer, more definitive guidance
documents. Our Briefs will give you a quick and useful overview and provide a link to the full document.
Third, we are starting a “Useful Links” section which points to additional information on the Agency website. In
this issue, we identify some recent HIV surveillance data in Canada on specific groups of people with HIV/AIDS,
namely Aboriginal persons and women.
We are planning 22 biweekly issues for 2014 – with a couple of pauses during the winter holidays and summer
break. Sign up for an email subscription.
We have many great upcoming articles and more features planned, so stay tuned. We welcome your feedback.
Patricia Huston MD, MPH
Scientific Editor

https://doi.org/10.14745/ccdr.v39i01a01
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BRIEF — SYNOPSIS OF THE HUMAN
IMMUNODEFICIENCY VIRUS (HIV) SCREENING AND
TESTING GUIDE
GALE-ROWE M, DODDS J, PAQUETTE D, WONG T ON BEHALF OF THE PHAC EXPERT WORKING
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Structured Abstract
BACKGROUND
The Public Health Agency of Canada (PHAC) estimates that, in 2011, 25% of people living with HIV in Canada
were undiagnosed. Hesitation to seek testing may arise from fear, stigma and discrimination associated with the
HIV diagnosis and related risk behaviours. This guide is designed to complement existing efforts to support care
providers involved in HIV testing, in order to reduce the number of undiagnosed HIV infections in Canada.

APPROACH
PHAC commissioned a literature review and consulted with provinces and territories, and key stakeholders,
including people living with HIV/AIDS, academics, nurses, physicians, professional associations, nongovernmental organizations, policy-makers, community workers, and legal and ethical experts. As a result, the
recommendations outlined in the guide are based on the most up-to-date evidence and expert opinion.

SCREENING AND TESTING GUIDE
The consideration and discussion of HIV testing should be made a component of routine periodic medical
care. Offering HIV testing routinely can help normalize testing, and address the multiple barriers to reducing the
number of undiagnosed cases in Canada. Begin with a brief explanation to the client on how HIV is transmitted:
through unprotected sex, the sharing of drug-use equipment, and from a pregnant mother to her child. Clients can
then consider their own situation and indicate whether they would like to have an HIV test. Upon request, a risk
assessment may be conducted. As with other tests, testing is voluntary and verbal consent is sufficient.
Negative test results provide an opportunity to remind clients of those practices that can help them maintain an
HIV-negative status. There are a range of referrals and resources available to assist clients in reducing at-risk
activities and maintaining a negative status. Those who are part of a couple should be encouraged to discuss HIV
testing with their partners so they’re not unknowingly involved in a serodiscordant relationship.
Positive test results should always be provided in person and ideally by the initial care provider who has
information resources and support referrals at the ready. An HIV positive diagnosis can be difficult news; it is
important to take the time to discuss the results and answer any questions the client might have. Focus on
positive messages by highlighting advances in HIV care, treatment and support. Note that HIV is now considered
a chronic illness, and people living with HIV can live long, active and healthy lives. Advise the client about
strategies for managing HIV and link them to care. Provide risk reduction information to prevent transmission.
Make the client aware that positive test results will be shared confidentially with the local public health
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department, which can assist in notifying previous and current partners of the need to be tested while protecting
the client’s anonymity and privacy. Strategies for informing past, current and future partners can be reviewed. If
not already completed with the HIV test, clients should be tested for other STIs, hepatitis B and C, and
tuberculosis.

Introduction
There is a critical need to optimize opportunities for care providers to offer HIV testing to people living in Canada;
undiagnosed cases are missed opportunities to reduce HIV transmission and improve productivity, disease
prognosis and quality of life for people living with HIV. The Public Health Agency of Canada estimates that, in 2011,
25% of people living with HIV in Canada were unaware of their infection (1).
There are several benefits to reducing the number of undiagnosed HIV infections. A negative test result is an
opportunity for clients to take an active role in remaining HIV negative. Individuals who receive their diagnosis earlier
and initiate Highly Active Antiretroviral Therapy (HAART) can have reduced morbidity and mortality associated with
HIV infection and disease progression compared with those who do not receive a timely diagnosis (2) Advances in
HIV treatment have slowed the progression of the disease to such a degree that HIV infection is now understood to
be a chronic, manageable condition enabling more people with HIV to live healthy, long, and active lives.
Those who test positive are more likely to take measures that prevent the onward spread of HIV (3). Emerging
evidence is demonstrating that reduced individual viral load as a result of early initiation of HAART, in combination
with other prevention supports including consistent condom use, has been associated with a relative reduction of
96% in the number of linked HIV-1 sexual transmissions in certain populations as compared with delayed therapy (4,
5).
In contrast, individuals who are unaware they have HIV infection, are more likely to have increased morbidity and
mortality and unknowingly spread the virus.
In spite of the benefits associated with HIV testing, fear of testing positive, and fear of the anticipated discrimination
that may come with a diagnosis of HIV can be barriers to testing (6). Reducing the number of undiagnosed HIV
infections requires a balance between targeting tests to those most at risk with a less targeted approach directed to
populations at “moderate risk” as well. Evidence demonstrates that many individuals who are, or perceived to be,
outside of traditional high-risk populations are not being offered HIV testing (7, 8). As such they are sometimes
diagnosed late in the progression of HIV disease, in spite of many prior interactions with the health system (8).
This is a summary of the HIV Screening and Testing Guide (9).

Approach
To inform the development of this guide, the Agency commissioned a literature review and consultations with
provinces and territories, and key stakeholders, including people living with HIV/AIDS and other affected populations,
academics, nurses, physicians, professional associations, non-governmental organizations, policy-makers,
community workers, and legal and ethical experts. As a result, the recommendations outlined in the guide are based
on the most up-to-date evidence and expert opinion.
Note, that this guide does not supersede any provincial/territorial legislative, regulatory, policy and practice
requirements or professional guidelines that govern and inform the practice of care providers in their respective
jurisdictions. As always, care providers should comply with practice requirements and local public health regulations
when conducting HIV testing. This guide is designed to provide supplemental guidance in an effort to reduce the
number of undiagnosed HIV infections in Canada.
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Recommendations
This guide is based on a number of guiding principles. The first is the importance of public health promotion and
protection, which includes the need to integrate HIV testing with testing services for other related infections, such as
sexually transmitted and blood borne infections and tuberculosis. The second is the importance of human rights,
which includes the “3Cs” of HIV testing: counselling, informed consent, and confidentiality. The third is the principle
of adaptability which reflects the need to apply recommendations with flexibility depending on the needs of both the
client and the care provider.

NORMALIZE HIV TESTING
It is recommended that the consideration and discussion of HIV testing be made a component of routine
periodic medical care. This recommendation is based upon two observations. First, evidence suggests that selfperceived risk does not always accurately reflect actual risk and, when combined with fear, may reduce the likelihood
of patient-initiated requests for an HIV test (6). Second, there is good quality evidence demonstrating the benefits
associated with normalising HIV testing as a means of overcoming multiple barriers associated with HIV testing (10)
(Table 1). The testing process offers all clients with an opportunity to relieve any anxiety about an unknown HIV
status and to establish a baseline as part of an individual’s overall health care. Individuals involved in high risk
behaviours should be offered HIV testing at least annually.
An in-depth comprehensive HIV behavioural risk assessment is not a pre-requisite for offering an HIV test. An
assessment that the client understands how HIV is transmitted, the implications of testing (advantages and
disadvantages), and how to interpret the test results is sufficient. A provider-initiated offer for HIV testing can begin
with a brief explanation to the client on how HIV is transmitted: through unprotected sex, the sharing of drug-use
equipment, and from a pregnant mother to her child. Clients can then consider their own situation and indicate
whether they would like to have an HIV test.
It is helpful to have print and on-line resources to support client information needs to help inform discussions and
decisions around HIV testing. For occasions when clients may not be able to accurately estimate their risk, a review
of the clinical indications for HIV testing and risk factors for HIV may be helpful. (Table 2) In rare cases, an in depth
behavioural risk assessment may be indicated (9). Advise the client that they have the right to decline the test. HIV
testing remains voluntary and based on informed consent. Written consent is not necessary.
To overcome concerns relating to stigmatization, care providers should respect the cultural, sexual and gender
diversities of clients by avoiding judgmental language, behaviours and attitudes and use appropriate information
resources to reflect these diversities.
Individuals with a risk of HIV exposure, in an ongoing sexual relationship with a regular partner, can benefit from
being offered HIV testing as a couple. Evidence indicates that couples who test together and are mutually aware of
each other’s results are more likely to adopt behaviours that will protect their partners, when compared to those who
test alone (11). Couples’ testing reduces HIV transmission among serodiscordant couples whose status is unknown
to them, and reduces the risk of HIV transmission/acquisition with sexual partners external to the couple.

PRE-TEST COUNSELLING
It is useful to provide clients with HIV information in the waiting room to help prepare for pre-test discussions.
Because clients who test positive are less likely to retain key information of post-test counselling, some post-test
information is included as part of the pre-test discussion.
Communicate positive messaging around the benefits associated with the comfort of knowing one’s negative HIV
status or the benefits of an early diagnosis including available treatments and improved disease prognosis. Explain
the window period and, if at risk behaviours have occurred in the previous three months, that follow-up testing may
be required. Discuss steps the client can take to avoid acquisition or transmission of HIV and other STBBIs and that
such steps should be undertaken until the completion of all testing (a client who continuously engages in risk
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behaviours remains in a continuous window period). Assure the testing client that his or her privacy or anonymity will
be maintained and how. Explain potential limits to confidentiality including that a positive test result will be shared
confidentially with the local public health department. Advise the client of the public health benefits of disclosing their
HIV status to current and future partners in the event of a positive test result. Identify the client’s post-test support
needs. Test results should generally be provided in person, but it may be useful to have an agreed upon alternative
to deliver HIV negative results and follow up recommendations, such as via a secure telephone call, letter or email.

TESTING
Algorithms for HIV testing have been developed to optimize the positive and negative predictive values; a full
discussion of the tests goes beyond this guide. For information specific to your area, contact your local public health
laboratory. It is important to note however, pre- and post-test counselling needs to be adapted to the generation and
type of test. For example, more recent generations of tests have a reduced window period compared to earlier
generations. Rapid testing, when compared to lab-based testing, involves an assessment of whether the client is
prepared to receive a test result in the same session, and understands the meaning of a non-reactive test, a reactive
test and the possibility of a false positive. Health Canada requires that rapid test kits are only to be used in settings
where pre- and post-test HIV counselling is available.

POST-TEST COUNSELLING
Key messages for clients need to be tailored to the result of the HIV test and the individual circumstances. At times,
pre- and post-test activities can be combined into a single session. The level of support required in any given testing
situation may include information, discussion, counselling and/or referral. All clients should be offered referral service
and supports, regardless of their test results, to support risk reduction measures. These services can be found by
contacting local public health departments, provincial/territorial health information lines, AIDS hotlines or local crises
centres.

INDETERMINATE RESULT
When the result is indeterminate, additional testing needs to be completed. Counsel the client to maintain risk
reduction practices until all testing is complete. Review pre-test counselling messages.

NEGATIVE RESULT
For the majority of HIV tests performed, results will be negative. Clients should be made aware of the window period,
and if any risk behaviours occurred in the three months prior to the test, follow-up testing is recommended. When
negative test results are confirmed, this is an opportunity to remind clients of those practices that can help them
maintain an HIV-negative status. Clients testing negative who are part of a couple should be encouraged to discuss
HIV testing with their sexual/drug use partners.

POSITIVE RESULT
An HIV positive test result should always be provided in person and ideally by the initial care provider. Care providers
should be prepared in advance by having information resources and support referrals at the ready for the client and
be able to spend sufficient time to discuss the results and answer any immediate questions the client might have.
Frequently, clients will only hear the positive test result, so it can be helpful to schedule a follow-up appointment
within two weeks so further discussions can occur.
Clients should be reassured that their privacy and confidentiality will be protected. Note that with proper care and
treatment, people with HIV can live long, healthy and active lives and clients should be made aware that HIV is now
considered a chronic manageable condition. Advise the client about strategies for managing HIV and link them to
care. If not already completed with the HIV test, the client should be tested for other STIs, hepatitis B and C, and
tuberculosis. Baseline testing, such as CD4, plasma viral load, and drug resistance should be ordered. It is
imperative that clients be informed about how to prevent the further spread of the virus.
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A partner notification plan should be developed with the client so previous and current partners can be notified of
their need to be tested. There are several options for notification. With the consent of the client, Public Health
services can assist in anonymous notification of potentially exposed sexual and drug-equipment sharing partners
who have been identified by the client. Alternatively, the testing provider can assist with anonymous notification or
the client may wish to contact his or her partners directly. Some clients may prefer a combination of the above,
depending on the contact. In cases where sexual partners have met over the internet or only exchanged an email
address or username, web-based tools, such as inSPOT may help increase partner notification. There should be an
agreed upon time period for confirming that partners have been notified.
Provide risk reduction information to prevent transmission of the virus as a critical element in post-test procedures. In
circumstances where the care provider is not able to offer in-depth risk-reduction information, a referral to riskreduction services should be provided.
Offer client referrals to specialized counselling services that are equipped to provide newly diagnosed individuals
with the specific supports and resources that they need to manage their health and wellness. HIV/AIDS hotlines are
available in each province and territory in Canada.

Conclusion
This guide was designed to support care providers to offer HIV testing routinely and flexibly to detect previously
undiagnosed cases of HIV. This can decrease HIV transmission and improve productivity, disease prognosis, and
quality of life for people living with HIV. Once the diagnosis is made, supports and ongoing care is critical.
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TABLE 1. BARRIERS TO HIV TESTING AND RECOMMENDATIONS IN THE GUIDE TO ADDRESS THEM
Inability to accurately assess levels of risk for exposure to
HIV by some clients and providers

Normalise HIV testing; simplify risk assessments; make the consideration of an
HIV test part of periodic routine medical care.

Lack of comfort discussing HIV testing and knowledge
about HIV among some clients and providers

Normalise HIV testing; simplify risk assessments; make the consideration of an
HIV test a part of periodic routine medical care.

Provider time constraints for risk assessments and preand post-test counselling

Simplify risk assessments; streamline the provision of pre-test information using
print, video, mobile and web-based resources; alternate approaches offered to
provide negative results.

Cumbersome consent procedures

Verbal consent for HIV testing, as with other tests, is sufficient; testing remains
voluntary.

Fear of stigma and discrimination associated with risk
behaviours and/or testing HIV-positive

Normalise HIV testing and simplify risk assessment to reduce discomfort and
stigma and increase uptake of testing; emphasize HIV as a chronic manageable
condition and the benefits of treatment to reduce fear of HIV diagnosis.

TABLE 2. CLINICAL INDICATIONS FOR HIV TESTING AND RISK FACTORS FOR HIV INFECTION
CLINICAL INDICATIONS FOR HIV TESTING
1.

Individuals requesting an HIV test.

2.

Individuals with symptoms and signs of HIV infection.

3.

Individuals with illnesses associated with a weakened immune system or a diagnosis of tuberculosis.

4.

Unprotected anal or vaginal intercourse or use of shared drug equipment with a partner whose HIV status is known to be positive.

5.

Pregnant or planning a pregnancy; and their partners as appropriate.

6.

Victims of sexual assault.
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FACTORS THAT INCREASE RISK FOR HIV INFECTION
1.

Sexually active but no history of being tested for HIV.

2.

Use of shared drug equipment with a partner whose HIV status is unknown.

3.

Unprotected anal or vaginal intercourse with a partner whose HIV status is unknown.

4.

Multiple and/or anonymous sexual partnering.

5.

For men, a history of sex with other men.

6.

Diagnosis of other STI, hepatitis B or C.

7.

Sexual activity, sharing of drug-use equipment, or receipt of blood or blood products for people originating from, or who have
travelled to, regions where HIV is endemic.

8.

Receipt of blood or blood products in Canada prior to November 1985.

https://doi.org/10.14745/ccdr.v39i01a02
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BRIEF — SYNOPSIS OF THE CURRENT EVIDENCE
ON THE RISK OF HIV TRANSMISSION
PAQUETTE D, DEMERS A, GALE-ROWE M, WONG T
KEY WORDS: HIV/AIDS, TRANSMISSION

Structured abstract
BACKGROUND:
Knowledge of the risk of HIV transmission has evolved over the past decade as evidence on the impact of
biological and behavioural co-factors, such as viral load, has come to light. We undertook a comprehensive
review of the evidence on the risk of HIV transmission.

METHODS:
A search was conducted for literature published between January 2001 and May 2012. The search focused on
systematic, meta-analytic, and narrative reviews. For topics where no reviews existed, primary research studies
were included.

RESULTS:
The risk estimates for the sexual transmission of HIV, per sex act, ranged from 0.5% to 3.38% (with mid-range
estimates of 1.4% to 1.69%) for receptive anal intercourse; 0.06% to 0.16% for insertive anal intercourse; 0.08%
to 0.19% for receptive vaginal intercourse; and approximately 0.05% to 0.1% for insertive vaginal intercourse. For
people who inject drugs, the risk of transmission from a contaminated needle, per injection, was estimated to be
between 0.7% and 0.8%. A number of factors impact the risk, including viral load, the presence of other sexually
transmitted infections (STIs), and male circumcision.

CONCLUSIONS:
Within each route of transmission, estimates of the risk of transmission varied widely, likely due to the role of
behavioural and biological co-factors. Viral load appears to be an important predictor of transmission, regardless
of the route of transmission. However, the evidence indicates that viral load is not the only determinant and that
certain co-factors play a role in increasing (e.g., STIs) or decreasing (e.g., male circumcision) the risk of
transmission.

Introduction
Knowledge of the risk of HIV transmission and the co-factors that impact on risk, particularly viral load and its role in
the transmission of HIV, is evolving. This information is valuable to health care professionals conducting risk
assessments and counselling. It also provides a foundation for a better understanding of emerging HIV prevention
approaches. In 2011, an estimated 84% of new infections were attributed to sexual transmission (47% among men
who have sex with men (MSM); 17% heterosexual/endemic exposure; and 20% heterosexual/non-endemic
exposure), and 14% of new infections were among people who inject drugs (PWID) (1).

!
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Understanding the biological determinants of HIV transmission is essential for making predictions on the potential
spread of HIV infection in a population, directing appropriate prevention strategies, and assessing the risk of infection
to an individual who has been exposed to the virus. Our current knowledge of HIV transmission comes from various
types of evidence, including animal studies, observational studies, randomized clinical trials (RCTs) and systematic
reviews.
This is a summary of the current evidence on sexual transmission and transmission via injection and other drug use,
the two most common routes of transmission in Canada. A review of the evidence on the risk of vertical transmission,
in addition to a more detailed description of the risk associated with sexual transmission and transmission via drug
use, can be found in the full document. (2).

Methods
We searched Scopus, Embase and CINAHL, and limited the search to articles published between 2001 and 2012 in
English and French. Systematic reviews were the focus of the search. Where reviews did not exist, we included
primary research studies. Key studies or commonly referenced publications outside of the time period were also
included.
The following search terms were used: (HIV or “human immunodeficiency virus”) and (transmission AND (probability
OR rate OR risk)) OR (per AND contact) OR (per AND act) OR infectivity OR infectiousness OR transmissibility,
along with key terms specific to each topic covered in this review.

Results
SEXUAL TRANSMISSION
Although there are challenges in quantifying risk by sex act, anal intercourse has consistently been shown to be a
higher risk act than vaginal intercourse, which in turn is a higher risk act than oral intercourse. There is also a higher
risk associated with receptive intercourse (both vaginal and anal) compared with insertive intercourse (Table 1).
The risk estimates for the transmission of HIV via anal intercourse, per sex act, ranges from 0.5% to 3.38% for
receptive anal intercourse (3-6) and 0.06% to 0.16% for insertive anal intercourse (6-8). While most of these
estimates are based on studies of MSM, the risk associated with anal intercourse appears to be similar within
heterosexual populations (4).
The risk estimates of HIV transmission from receptive vaginal intercourse (male-to-female) range from 0.08% to
0.19% (5, 6, 9); and 0.05% to 0.1% for insertive vaginal intercourse (female-to-male) (6, 9).
A meta-analysis suggested a low but non-zero transmission probability from unprotected oral intercourse (whether
penile-oral or vaginal-oral) (10). The risk of transmission to the receptive partner during oral intercourse increases
with ejaculation and in the presence of oral ulcers and oropharyngeal sexually transmitted infections (STIs) (10, 11).

VIRAL LOAD
Plasma viral load is the strongest predictor of sexual transmission of HIV (12). For each 10-fold increase in plasma
viral load, the relative risk of transmission increases by 2.9 per sexual contact (9). The use of highly active
antiretroviral therapy (HAART), which lowers viral load, was associated with a 96% reduction in the number of linked
transmissions in an RCT of serodiscordant couples (most of which were heterosexual) (13). It is currently unclear
whether there is a viral load threshold under which transmission no longer occurs. Also, little is known about the
impact of viral load on the risk of transmission via anal intercourse. It is possible that the degree of risk reduction
associated with HAART is not as great for this higher risk route of transmission. The results of ongoing studies (the
PARTNER and Opposites Attract studies) will be useful in answering this question.
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Plasma viral load likely acts as a surrogate measure for HIV viral load in genital secretions (14), which plays a major
role in sexual transmission (15-17). Concurrent STIs have been found to increase genital tract HIV shedding (15-17).
Although HAART has been found to suppress HIV replication in the genital tract, non-adherence has been
associated with persistent genital shedding of the virus (16). Further, shedding of the virus in the genital tract has
been found even among those with undetectable plasma viral load (18, 19). The implications of this finding on the
risk of transmission are currently unclear.
Primary (early) and late-stage HIV infections are marked by elevated viral load in plasma and in genital secretions
(20, 21). In primary infections, this is due to the high degree of viral replication prior to the development of an
immune response (20). Those in the primary stage of infection may also have other risk factors that led to the HIV
infection (22). Late-stage infection, despite the elevated viral load, is likely to have a limited contribution to an HIV
epidemic, since those with late-stage infection report less frequent sexual intercourse and fewer partners (21).

SEXUALLY TRANSMITTED INFECTIONS (STIs)
STIs have consistently been associated with increased susceptibility to HIV in observational studies (23). Several
systematic reviews of high quality observational studies found that the presence of STIs increased susceptibility to
HIV by a factor of 2 to 4. This effect has been found for both men and women, specifically for herpes simplex virus
type 2 (HSV-2); syphilis; gonorrhoea; chlamydia; trichomonas; and also exposure categorized as “any STI,” “genital
ulcer disease (GUD),” and “non-ulcerative STIs” (24-26). More recent observational studies have also associated the
presence of human papillomavirus (HPV) with HIV acquisition among women, heterosexual men, and MSM (27, 28).
Studies indicate that STIs are also associated with increased infectiousness. Much of the evidence for this
relationship comes from indirect approaches such as clinical studies that examine the possible biological
mechanisms underlying the association. Few observational studies have examined this association (29); however, a
systematic review of two studies found that genital ulcers and syphilis significantly increased the risk of HIV
transmission 2- to 3-fold (24).
In contrast to the results of observational studies, the results of RCTs examining the impact of STI treatment on the
risk of HIV transmission have been equivocal. The results of nine trials have been published to date: six assessed
the effects of treating curable STIs, and three examined the impact of herpes suppressive therapy (30). The only trial
to find a significant impact was the Mwanza (Tanzania) trial, which found a 40% reduction in HIV incidence following
improved STI treatment services (31). The equivocal results may have been due to the type of epidemic within the
community (30). In concentrated HIV epidemics, such as in Mwanza, treatable STIs may be an important co-factor in
HIV transmission, which might not be the case in generalized epidemics found in the other trials (30, 32). Suboptimal
adherence to HSV-suppressive therapy and a lack of power may have led to the inability of HSV treatment trials to
demonstrate a significant effect (23, 30).

INTACT FORESKIN IN MEN
The three RCTs that studied the effect of male circumcision all found a 50% to 60% reduced risk of HIV acquisition
(33). However, there is little epidemiological evidence to suggest that circumcision reduces the risk of transmission to
female partners of circumcised men (34) or is effective in the prevention of HIV among MSM, except perhaps for
men who report primarily an insertive role (35).

TRANSMISSION VIA DRUG USE
USE OF INJECTION DRUGS
The probability of HIV transmission per injection with a contaminated needle and syringe has been estimated
indirectly using mathematical models, due to difficulties with accurately measuring the number of exposures (i.e.,
number of times a needle and syringe from an HIV-positive individual was shared) and other risk factors (e.g., viral
load). Based on these models, the per injection probability of infection from a contaminated needle and syringe was
found to be between 0.67% and 0.84% (36, 37). Much like estimates of the risk from sexual transmission, such
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summary measures may be misleading as they do not convey the heterogeneity that exists in the risk of transmission
per injection (37).
A number of observational studies have examined the risk of sharing, relative to not sharing, needles and syringes,
where the HIV status of the injecting partner was unknown. Despite inconsistencies in how sharing needles and
syringes was measured, studies have consistently found a positive relationship between the risk of HIV transmission,
and needle and syringe sharing. In cohort studies conducted across Canada, those who shared needles and
syringes were 1.5 to 5.9 times more likely to seroconvert (38, 39).
Studies suggest that sharing ancillary injecting equipment (e.g., water, cookers or filters) also increases the risk of
HIV transmission. In a laboratory study, HIV DNA was detected in injection paraphernalia collected from shooting
galleries in Miami (40) and observational studies have shown an epidemiological link between sharing drug
preparation equipment and HIV transmission (41, 42).

VIRAL LOAD
There are few good quality studies on the association between viral load and the risk of transmission among PWID.
For PWID on HAART, the degree of reduction in infectiousness is not known. Higher plasma viral loads have been
found during outbreaks of HIV among PWID (43, 44). In addition, the community viral load of PWID was associated
with HIV incidence in Vancouver (45). The community viral load is the mean or total of viral load measurements from
a population (46). Community viral load is an aggregate measure, thus any association with this group-level measure
is subject to ecological fallacy (i.e., an association between aggregate measures does not necessarily reflect a
causal relationship at the individual level) (46).

SEXUAL TRANSMISSION AMONG PWID
Although the HIV epidemic among PWID is driven primarily by the sharing of injecting equipment, over the past
decade the prevalence of syringe sharing has decreased. Studies have shown that after accounting for injecting
behaviours, sexual transmission is becoming an important route of transmission in this group (47). HIV
seroconversion among PWID has been independently associated with having an HIV-positive sexual partner and
engaging in risky sex behaviours (e.g., multiple sexual partners, sex trade work, and inconsistent use of condoms)
(48, 49).

USE OF NON-INJECTION DRUGS
Use of some non-injection drugs has been reported as an independent risk factor for HIV transmission. Crack
smoking (in isolation) and amphetamine use have been identified as independent risk factors for HIV seropositivity,
increasing the risk 2- to 3-fold (50, 51). Important limitations with these studies include their dependence on selfreported data and the difficulty of adjusting for confounding factors.
There is limited information on the mechanisms of HIV transmission solely through smoking or snorting. Sharing drug
paraphernalia, like straws, banknotes, and crack pipes or stems, has been proposed as a transmission route.
Blisters, sores, and cuts on the lips and in the mouths of crack smokers may facilitate oral transmission of HIV (5254), with the evidence supporting this causal relationship building but still sparse (11).

Conclusion
An individual’s risk of HIV transmission is complex and depends on a number of behavioural and biological cofactors. It remains difficult to accurately quantify the risk of transmission associated with specific acts, however, in
sexual transmission, unprotected receptive anal intercourse involves the greatest risk. Across the routes of
transmission, plasma viral load appears to be an important predictor of transmission. However, while viral load is a
key factor in whether HIV is transmitted, the evidence indicates that it is not the only determinant, and other cofactors play a role in increasing or decreasing the risk of transmission. This review of the evidence points to the

13 | CCDR 39-1, NOVEMBER 2013

growing and evolving nature of our knowledge of HIV transmission risk and the biological and behavioural co-factors
that impact on that risk.
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TABLE 1. ESTIMATES OF THE PER-SEX-ACT AND PER-INJECTION RISK OF TRANSMISSION
Route of transmission

Transmission probability

References

Receptive anal intercourse

0.5% to 3.38%

(2-5)

Insertive anal intercourse

0.06% to 0.16%

(5-7)

Receptive vaginal intercourse

0.08% to 0.19%

(4,5,8)

Insertive vaginal intercourse

0.05% to 0.1%

(5,8)

low but non-zero

(9)

0.67-0.84

(35,36)

Oral intercourse
Sharing contaminated needle and syringe
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USEFUL LINKS
Here are some resources available on the PHAC website:
•

Estimates of HIV Prevalence and Incidence in Canada, 2011

•

Population-Specific HIV/AIDS Status Report: Women

•

Population-Specific HIV/AIDS Status Report: Aboriginal Peoples

