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Appendix 6 (as submitted by the authors): Characterization of linked HIV transmissions 
when the HIV-positive sex partner was taking ART 

Across the 11 studies included in our systematic review, which encompass approximately 
10,511 person-years of follow-up (9,922 person-years for heterosexual sex partners, 589 
person-years for MSM), a total of 23 phylogenetically linked HIV transmissions occurred while 
the HIV-positive partner was on ART (Appendix 3, Table S9. An additional five transmissions 
occurred where no genetic linkage was possible due to lack of sufficient sample, failure of 
linkage, or lack of data. There were no reported linked HIV transmissions where an HIV-positive 
partner was on ART and had documented consecutive (>2) viral load measurements <200 
copies/mL immediately prior to, or around the estimated time of transmission. For 18/23 (78.3%) 
linked transmissions, the HIV-positive partner’s viral load was above the limit of detection of the 
study and in all 18 cases >200 copies/mL at the measurement closest to the time of HIV 
diagnosis or estimated infection date (where available) in the HIV-negative partner (1-5). Of 
these 18 transmission events in which viral loads were >200 copies/mL prior to diagnosis, the 
HIV-positive partner was on ART for less than six months in 9/18 (50.0%), with viral load 
measurements ranging from 233 to >750,000 copies/mL (Table S9) (1-3,5,6). Another 7/18 
(38.9%) occurred during periods of virological failure with ART duration ranging from six to 73 
months, and most recent viral load measurements ranging from 617 to 65,128 copies/mL (1-4). 
In the case of 2/18 (11.1%) of the transmissions, the HIV-positive partners had been on ART for 
≥12 months, and had viral load testing ≥12 months prior to their partner’s diagnosis of 43,000 
and 67,000 copies/mL, respectively. At the ≥12 month follow-up visits during which their 
partners were diagnosed with HIV, they had viral load <50 copies/mL; however, no other interim 
HIV testing was conducted after viremia was detected in the HIV-positive partner. In both cases 
the HIV-negative partner reported no consistent condom use at the follow-up visit (4). One of 
the potential limitations of the phylogenetic testing noted in He et al. (4), however, was both the 
lack of description of the control group and the genetic distance used to define a linked 
transmission.  

For the remaining five of 23 transmissions, at least one viral load measurement was <200 
copies/mL or suppressed according to the study; however, the timing of transmission in relation 
to the viral load measurements could not be precisely established. In 1/23 (4.3%) transmissions, 
the HIV-positive partner had been on ART ≥12 months prior to their partner’s HIV diagnosis, 
had a viral load <50 copies/mL at baseline, and a viral load of 500,000 copies/mL at the follow-
up visit during which their partner was diagnosed. In this case the HIV-negative partner reported 
no consistent condom use at the follow-up visit (4).  

In 2/23 (8.7%) transmissions, there was inadequate information to determine the viral load of 
the HIV-infected partner and duration of ART use near the time of HIV transmission. In Cohen et 
al., one of the eight linked infections on ART occurred in a couple where the HIV-negative 
partner was lost to follow-up for over one year (7). The HIV-positive partner had been on ART 
for approximately 2.75 years but had virological failure and was intermittently viremic leading up 
to the couple’s loss to follow-up. The HIV-positive partner’s viral load was <400 copies/mL at the 
visit nearest the HIV diagnosis of their partner (411 days prior to diagnosis) but was viremic 
(>10,000 copies/mL) during the period between the last negative and first positive HIV test (7). 
In Apondi et al. (8), one of the HIV-negative partners had a HIV-positive test at 12 months after 
their partner initiated ART and had been receiving quarterly viral load testing. The HIV-positive 
partner did not “achieve viral suppression” (unclear whether this was defined as <1,700 
copies/mL or as the limit of detection of <50 copies/mL) until six months after initiating ART. The 
seroconverting partner reported condomless sex with multiple HIV-positive partners (8).  
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Conversely, in the final 2/23 (8.7%) transmissions, the only viral load measurements available 
for the HIV-positive partner were <20 copies/mL (a single measurement was reported in each 
case) (3). In this study, viral load samples were taken in HIV-positive partners every six months 
but the tests were not conducted until after seroconversion in their partner occurred. HIV-
negative partners were tested for HIV every three months. In the first case, the HIV-positive 
partner had been on ART for nine months at the time of their partner’s HIV diagnosis. They 
reported being adherent to therapy and using condoms consistently. Their viral load was <20 
copies/mL at the visit prior to their partner’s positive test (up to six months prior); no other viral 
load measurement was reported. In the second case, the HIV-positive partner had been on ART 
for 65 months at the time of their partner’s HIV diagnosis. They reported being adherent to 
therapy but did not report consistent condom use. Their viral load was <20 copies/mL at the visit 
prior to their partner’s positive test (up to six months prior; no other viral load measurement was 
reported). 

As reported above, the observed linked transmission events occurred at varying amount of 
times after ART initiation. Although the frequency of HIV testing in the individual studies limits 
the ability to pinpoint the timing of transmission, we can provide estimates for most of the 
observed transmissions (Table S9). In the case of 7/23 (30.4%) transmissions, the transmission 
was diagnosed at three months of ART use (3,6,7,9). For an additional 3/23 (13.0%) 
transmissions, the diagnosis occurred at six months of ART use (with transmission likely 
occurring between three to six months of ART use for two transmissions, and between zero to 
six months for one) (1,3,9). One transmission (4.3%) was diagnosed at nine months of ART use 
(3). Another single transmission occurred at some point between zero to 12 months on ART, but 
was only diagnosed at 12 months (8). One study had five transmissions (21.7%) that were 
diagnosed at 12-21 months of ART use depending on the individual, with the transmission 
happening between ART initiation and this follow up test (4). Finally, 6/23 (26.1%) of the 
transmissions occurred at greater than 12 months post ART initiation (up to 6.1 years following 
ART initiation) (3,6,7). 

Previously, Supervie et al. (10) used Bayesian modelling to examine the effect of ART duration 
longer than six months by considering transmissions estimated to have occurred after this time 
(10); however, this analysis assumed that all participants initiated ART at the beginning of 
follow-up, and that all participants on ART had at least six months of follow-up. It was not 
possible to confirm this across our included studies, and thus we were unable to perform a sub-
group analysis of absolute risk of HIV transmission after a specific duration of ART use. 
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