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The concept that antiretroviral therapy (ART) can impact HIV transmission has been under consideration since ART first 
emerged in the 1980’s.

In brief, ART rapidly and effectively decreases HIV virus levels to undetectable in blood and sexual fluids in the vast majority
of patients receiving treatment. Among people living with HIV (PLWH), ART-induced sustained HIV undetectability allows for 
immune reconstitution, thereby preventing the emergence of AIDS-related diseases and premature death. At the 
prevention level, ART-induced sustained HIV undetectability markedly reduces the likelihood of HIV transmission. 



In British Columbia (BC), the effect of ART on new cases of HIV was apparent (note the reduction of new diagnoses from 
1996 to 2000 and 2004 onward) despite a steady rise in syphilis rate during the same period (not shown). These data 
suggested that ART could be much more effective in reducing HIV transmission at the population level than had previously 
been suspected.
BC has experienced a marked decrease in HIV/AIDS morbidity and mortality since the implementation of ART in 1996. This 
has been associated with a nearly 60% decrease in new HIV diagnoses, to the current level of 255 cases diagnosed in 2016.
Source:
Modified from Montaner JS, et al. PLoS One. 2014;9(2):e87872. 8



Although there has been a significant decrease in the number of new HIV diagnoses in BC since the early 2000’s in most 
exposure categories, the biggest impact has been observed among individuals who inject drugs (IDU). In contrast, there has 
been no significant change during the same period in the number of new HIV diagnoses among men who have sex with men 
(MSM) or the heterosexual population. 
Source:
BCCDC, 2017. 9



The STOP HIV/AIDS® Quarterly Monitoring Report: British Columbia, Q1 2017, continues to show that the number of new 
diagnoses in the MSM population has not decreased significantly over time. 
Source:
STOP HIV/AIDS® Quarterly Monitoring Report, British Columbia, Q1 2017, http://stophivaids.ca/data-monitoring/ 10

http://stophivaids.ca/data-monitoring/


The use of ART has significantly reduced the transmission of HIV from mother to child, virtually eliminating this mode of HIV
transmission in BC. This is another model that clearly illustrates the impact of ART on HIV transmission. 11



The HPTN 052 trial assessed HIV transmission in serodiscordant couples. They enrolled 1763 serodiscordant couples at 13 
sites in nine countries; couples were randomly assigned to two study groups, an early-ART group and a delayed-ART group. 
In the early-ART group, index participants initiated ART at the time of enrollment. In the delayed-ART group, index 
participants initiated ART when CD4+ counts fell below 250 cells per cubic millimeter or they had an illness indicative of 
acquired immunodeficiency syndrome (i.e., an AIDS-defining illness).
After a median follow-up of 1.7 years, investigators found that early ART use was associated with a 96% lower risk of index-
to-partner, genetically linked HIV-1 infections than delayed ART. They also showed that early ART provided health benefits 
to the index participants. The final results of the HPTN 052 study showed that successful treatment of HIV-1 is a highly 
effective tool for the prevention of sexual transmission of the virus. 
Sources: 
Cohen MS, et al. IAS 2011. Abst MOAX0102.
Cohen MS, et al. N Engl J Med. 2016;375(9):830-9. 12



The PARTNER1 study contributed to our understanding of Treatment as Prevention®, with the limitation that the number of 
MSM participants was relatively small. Even though there were no linked transmission events identified in any population in 
PARTNER1, the confidence intervals around that estimate were relatively wide for MSM. The PARTNER2 study, implemented 
between 2014 and 2018, was exclusively MSM to improve the precision of the estimate. They focused on the same 
population of virally suppressed, discordant couples who were primarily having condomless sex without PEP or PrEP, and 
they did a very detailed analysis of any transmission events to demonstrate whether the virus acquired was phylogenetically 
linked to the partner’s virus.
Sources:
Rodger A, et al. AIDS 2018. Abstract WEAX0104LB.
Clinical Care Options: www.clinicaloptions.com 13



The key result: there were no linked transmissions among over 77,000 condomless sex acts. There were, as is seen in every 
trial, some unlinked transmission that occurred (n=17), but the table above shows the number of linked transmissions is 0 
across all exposure types, with very tight confidence limits because of the increased numbers. The upper 95% confidence 
limit for any sex was 0.23, and even for receptive anal sex it was only 0.43. 
This data provides further evidence to support the concept that U=U: Undetectable equals Untransmittable across all 
populations.
Sources:
Rodger A, et al. AIDS 2018. Abstract WEAX0104LB.
Clinical Care Options: www.clinicaloptions.com 14



This analysis of key randomized clinical trials for preventing HIV infection illustrates that TasP® (HPTN 052 trial) was the most 

effective method of preventing HIV acquisition. Other studies, such as early pre-exposure prophylaxis (PrEP) randomized 

trials, have also shown significant reduction in HIV transmission.

Source: 
Karim SS & Karim QA. Lancet. 2011;378(9809):e23-5. 15



In 2014, the HIV Testing Guidelines were released in BC. Their recommendations are summarized on this slide. Universal 
testing is recommended regardless of the patient’s perceived HIV risk.
In regards to testing after a possible HIV exposure, the guidelines state:

“It is important to understand HIV testing window periods when considering an HIV test after a possible exposure. 
Traditionally, waiting 3 months after exposure was recommended; however, newer 4th generation HIV tests have 
shortened the window period. The average window period for 4th generation enzyme immunoassays (EIA) tests (which 
detect p24 antigen and HIV antibodies) is 16-18 days. Most patients can be tested at 4 weeks following exposure (>95% 
of infected individuals will have detectable antibodies at this time). If negative, repeat testing at 3 months is 
recommended (>99% of infected individuals will have a positive EIA at this time).“

Source: 
BCCDC. HIV Testing Guidelines for the Province of BC, 2014. 16



HIV tests are based on three different markers of HIV infection in the blood: viral RNA, p24 Antigen, and antibody. The first 
marker to present is viral RNA, which is the presence of the virus in the blood. The second to appear is the P24 Antigen, 
which is a protein component of the HIV virus. The p24 antigen is transient. The last to appear in the blood are the 
antibodies. 
Sources: 
Shaw GM, & Hunter E. Cold Spring Harb Perspect Med. 2012;2(11).
Fiebig, et al. AIDS. 2003;17(13):1871-9. 17



The sequential appearance of laboratory markers of acute and early HIV-1 infection was systematically evaluated by Fiebig
and colleagues (2003).
Source: 
Fiebig, et al. AIDS. 2003;17(13):1871-9. 18
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How HIV is transmitted?
• HIV is transmitted from one person to another through the exchange of blood as well as certain body fluids, 

including vaginal secretions and semen. Sexual intercourse (vaginal and anal) is one way in which HIV can be 
transmitted. 

• Blood transfusion; deep needlestick; or sharing needles, syringes, and other paraphernalia are ways transmission
can occur via exposure to blood.

• HIV can be transmitted vertically from mother to child during pregnancy, delivery, or during breast feeding. If the 
mother is not receiving ART, the likelihood of mother-to-child transmission is up to 30%. 



The rapid expansion of HIV-1, first in gut-associated lymphoid tissue and then systemically, along with a sharp rise in plasma 
levels of viral RNA, is clinically important because of the coincident irreversible destruction of reservoirs of helper T cells 
and the establishment of viral latency. 20
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This model illustrates the primate SIV infection model, capturing many of the essential elements of virus-host interaction 
discussed in the previous slides.

HIV transmission results from virus exposure at mucosal surfaces or from percutaneous inoculation. Because such 
exposures in humans are inaccessible to direct analysis, our understanding of the transmission event must necessarily come 
from insights gleaned from studies of HIV-1 epidemiology, viral and host genetics, risk factor and behaviour analyses, animal 
models, human explant tissues, and in vitro studies of virus-target cell interactions. 
Source:
Shaw GM, & Hunter E. Cold Spring Harb Perspect Med. 2012;2(11). 22
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The viral transmission stage is the onset of primary infection, marked by the virus rapidly making copies of itself and an 
initial drop in CD4+ T cells. Some individuals experience acute retroviral syndrome during this period.
Acute retroviral syndrome occurs when the virus is disseminated. It is characterized by fever, rash, lymphadenopathy, and 
sore throat (like other viral infections). If acute HIV infection is suspected, contact the medical microbiologist on call at 
BCCDC (604-661-7033) to discuss if HIV RNA testing is an option. Although 4th generation screening identifies most acute 
HIV cases, the NAAT has slightly higher sensitivity and will become positive a few days earlier. 
After seroconversion, the patient will have HIV antibodies that can be detected by tests like ELISA and Western Blot. 
The patient can remain symptomless for many years, eventually developing symptomatic HIV or AIDS (approximately 5 to 10 
years after initial infection). The duration of the asymptomatic period, as well as the length of time between the 
development of AIDS and death, is highly variable. 
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This is a generalised graph of the relationship between HIV copies (viral load) and CD4 counts over the average course of 
untreated HIV infection. 
• The blue line in the graph represents CD4+ T cell count (cells per µL)
• The red line represents HIV RNA copies per mL of plasma
• There are two times HIV viral load peaks. It becomes high shortly after initial infection, and again during the end stage of 

infection when CD4 count becomes low.
• HIV Infection is characterized by steady decline in the number of CD4 cells until complete immunosuppression occurs. At 

that point, constitutional symptoms and AIDS-related conditions appear.
Source:
Fauci, et al. Annals of Internal Medicine. 1996;124(7):654-63.



The per-person probability of transmitting HIV-1 is most closely correlated with the viral burden in blood; each time the viral 
burden in an HIV-1–infected person increases by a factor of 10, the risk of transmission is expected to increase by a factor of 
2.5. The risk of contagion from patients with acute, early infection appears to be much higher than that from patients with 
established infection, at least in part because of the high viral load and the homogeneity of viral variants clearly capable of 
causing infection. 
In the literature it has been reported that 40% of patients with HIV are not diagnosed until they have AIDS; this number is 
closer to 20% in BC (BCCDC 2017).
Source:
Cohen M, et al. N Engl J Med. 2011; 364(20): 1943–1954. 25



The symptoms associated with acute HIV-1 infection are often too vague or nonspecific to lead to a diagnosis. Clinicians 
should have a high level of suspicion for acute HIV infection, particularly in regards to patients with a high risk for acquiring 
HIV.
This slide provides a list of the most common signs and symptoms found in multiple cohorts of patients presenting with 
acute HIV infection.
Source:
Vanhems, et al. AIDS. 2000;14(4):375-81. 26



The most effective methods for preventing HIV infection are those that protect against exposure. Antiretroviral therapy 
cannot replace behaviours that help avoid HIV exposure (i.e., sexual behaviour modification and harm reduction techniques 
for injection drug use). 27
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