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Objectives: HPTN 075 enrolled men who have sex with men (MSM) and transgender women 

(TGW) in sub-Saharan Africa. Persons in HIV care or on antiretroviral treatment (ART) were not 

eligible to enroll. We evaluated antiretroviral (ARV) drug use, viral suppression, and drug 

resistance in this cohort over a 12-month follow-up period.

Methods: Assessments included 64 participants with HIV (39 MSM, 24 TGW, and one gender 

not specified). ARV drugs were detected using a qualitative assay. Viral load (VL) and drug 

resistance testing were performed using commercial assays.

Results: Over 12 months, the proportion of participants using ARV drugs increased from 28.1% 

to 59.4% and the proportion with VLs <400 copies/mL increased from 21.9% to 57.8%. The rate 

of ART failure (detection of drugs without viral suppression) was similar at screening and 12 

months (12.0% and 11.1%, respectively) and was similar among MSM and TGW. Two 

participants developed HIV drug resistance during follow-up.

Conclusions: Over 12 months, ARV drug use in the cohort more than doubled and viral 

suppression increased nearly threefold without a significant increase in ART failure or drug 

resistance. These results suggest that ART can be successfully scaled up for HIV prevention and 

treatment in this high-risk population.
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Introduction

Access to antiretroviral treatment (ART) continues to increase in sub-Saharan Africa (SSA), 

which reduces HIV transmission and HIV-related morbidity and mortality (Bor et al., 2013; 

Cohen et al., 2011; Granich et al., 2009). As in other regions, ART outcomes in SSA are 

impacted by ART adherence and HIV drug resistance (Gupta et al., 2012; Hogg et al., 2002; 

Lippman et al., 2020). Drug resistance has a greater impact on ART outcomes in regions of 

SSA and other resource-limited settings where drug resistance testing is not routinely used 

to guide HIV treatment (Crowell et al., 2020).

In SSA and elsewhere, men who have sex with men (MSM) and transgender women (TGW) 

have a disproportionately high HIV burden (Beyrer et al., 2012). In SSA, HIV prevalence 

among MSM and TGW has been reported at rates of 18%–55% (Crowell et al., 2020; 

Keshinro et al., 2016; Sandfort et al., 2015; Wirtz et al., 2017). Reported HIV incidence 

rates among MSM and TGW in SSA are also higher than those seen in the general 

population (6.8 cases per 100 person-years (PY) among MSM (Price et al., 2012) and 8.6 

cases per 100 PY among MSM and TGW (Sanders et al., 2013) as compared to 0.6–3.5 

cases per 100 PY in the general population (Braunstein et al., 2009)).

MSM and TGW suffer from stigmatization and criminalization in many regions of SSA, 

which negatively impacts access to HIV testing and treatment (Scheim et al., 2019; Schwartz 

et al., 2015; Stahlman et al., 2016). In studies from SSA, 0%–30% of MSM living with HIV 

were on ART (Charurat et al., 2015; Holland et al., 2015), as compared to 64%–67% of 
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people living with HIV in the general population in Eastern and Southern Africa (UNAIDS 

– Fact sheet 2019). Rates of viral suppression are also low among MSM in Africa (estimated 

at 25% (Stannah et al., 2019)), as compared to MSM in Europe and Asia (63%–83% (Brown 

et al., 2018)). Information on HIV drug resistance among MSM in Africa is limited. In prior 

studies from Kenya and Nigeria, the rates of drug resistance among MSM who reported that 

they were ART-naive or initiating ART were 8.2% (Hassan et al., 2018) and 9.7% (Crowell 

et al., 2020), respectively. The study from Nigeria also detected drug resistance in 43% of 

ART-experienced MSM (Crowell et al., 2020). Further studies are needed to assess ART, 

viral suppression, and drug resistance in among MSM and TGW in Africa.

HIV Prevention Trials Network (HPTN) 075 was an observational cohort study that 

evaluated the feasibility of enrolling and retaining MSM and TGW at four study sites in 

three SSA countries (Kisumu, Kenya; Blantyre, Malawi; Cape Town and Soweto, South 

Africa), in preparation for future HIV prevention trials (Sandfort et al., 2020). The study 

enrolled both persons who were living with HIV and persons without HIV. Persons who 

reported that they had a previous positive HIV test were asked about their engagement in 

HIV care and treatment and were provided with information about the benefit of ART for 

HIV prevention; those who reported that they were on ART at follow-up visits received 

adherence counseling. In a previous study, retrospective antiretroviral (ARV) drug testing 

revealed that 63 (34.4%) of 183 persons with HIV who were screened for HPTN 075 were 

taking ARV drugs; 11 (17.5%) of those persons were not virally suppressed (Zhang et al., 

2018). Many of those persons did not report being aware of their HIV status or that they 

were on ART at the screening visit. In this study, we analyzed ARV drug use, viral 

suppression, and HIV drug resistance at study screening and after 12 months of study 

engagement among MSM and TGW in HPTN 075.

Methods

Study cohort

In HPTN 075, the enrollment of persons living with HIV was capped at 20/site. The study 

enrolled participants who were assigned male sex at birth. Persons who reported that they 

were in HIV care or treatment were not eligible to enroll. The study enrolled 401 

participants, including 70 participants who tested positive for HIV infection. Participants 

were followed quarterly for 12 months. Study visits included interviews and physical exams. 

The analyses in this report included 64 participants with HIV who had samples available 

from the screening visit and the 12-month study visit (14 from Kisumu, 14 from Blantyre, 

16 from Cape Town, and 20 from Soweto). The 64 participants included 39 participants who 

self-identified as male (MSM) and 24 participants who self-identified as transgender (TGW; 

14 identified as transgender female, seven identified as female, and three who identified as a 

different gender type); one participant did not answer the question about gender identity. Six 

participants living with HIV were not included in the analyses because they had no 12-

month visit.
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Laboratory testing

Samples and data were collected in the main HPTN 075 study from June 2015 to July 2017. 

Retrospective testing for ARV drug use, HIV viral load (VL), and HIV genotyping was 

performed at the HPTN Laboratory Center (Johns Hopkins University, Baltimore, MD, 

USA). ARV drug testing was performed using a qualitative assay that detects drugs in five 

classes (nucleoside/nucleotide reverse transcriptase inhibitors [NRTIs], non-nucleoside 

reverse transcriptase inhibitors [NNRTIs], protease inhibitors [PIs], integrase inhibitors, and 

fusion inhibitors) (Zhang et al., 2017). Results from ARV testing at screening in HPTN 075 

were reported previously (Sivay et al., 2020; Zhang et al., 2018). VL testing was performed 

by using the RealTime HIV-1 Viral Load Assay (Abbott Molecular, Des Plaines, IL) with a 

validated dilution protocol (lower limit of quantification: 400 copies/mL). Viral suppression 

was defined as having an HIV viral load HIV VL ≤ 400 copies/mL. HIV genotyping was 

performed for participants with VLs >400 copies/mL using the ViroSeq HIV-1 Genotyping 

System, v3.0 (Abbott Diagnostics, Des Plaines, IL).

Statistical analysis

The Chi-square test was used to compare the proportion of MSM vs. TGW who had ARV 

drugs detected or were virally suppressed. Logistic regression with an interaction term for 

gender and time was used to compare the increase in ARV drug use and viral suppression 

from baseline to 12 months in the two groups.

HIV sequences

HIV pol sequences generated with the ViroSeq system were submitted to GenBank 

(baseline: MG597250–MG597252, MG597256–MG597258, MT185161–MT185165, 

MT185167, MT185169, MT185171–MT185174, MT185176–MT185179, MT185181, 

MT185184–MT185186, MT185188, MT185190–MT185195, MT185213–MT185217, 

MT185220–MT185225, MT185227–MT185232, and MT185234; 12 months: MG597250–

MG597252, MG597256–MG597258, MT185161–MT185165, MT185167, MT185169, 

MT185171–MT185174, MT185176–MT185179, MT185181, MT185184–MT185186, 

MT185188, MT185190–MT185195, MT185213–MT185217, MT185220–MT185225, 

MT185227–MT185232, MT185234, and.

Results

ARV drug use

ARV drugs were detected in 18 (28.1%) baseline samples and 38 (59.4%) 12-month samples 

(Figure 1). Most samples (47/56 [83.9%]) with ARV drugs detected had two NRTIs 

(tenofovir [TDF] with either lamivudine [3TC] or emtricitabine [FTC]) with one NNRTI (43 

with efavirenz [EFV] and four with nevirapine [NVP]). No PIs were detected in baseline 

samples; two 12-month samples had a boosted PI (atazanavir/ritonavir [ATV/r]) detected 

with two NRTIs (TDF with 3TC or FTC). Seven samples had unexpected results: one 

baseline sample had NVP with 3TC only; four baseline samples and one 12-month sample 

had EFV alone; one baseline sample had two NNRTIs and two NRTIs detected (EFV, NVP, 

FTC, and TDF).
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Viral suppression

Among the 64 participants, 14 (21.9%) were virally suppressed at screening and 37 (57.8%) 

were virally suppressed at 12 months (Figure 1). Among those who were virally suppressed, 

12/14 (85.7%) had at least one ARV drug detected at screening and 35/37 (94.6%) had at 

least one ARV drug detected at 12 months. One participant was virally suppressed at both 

visits in the absence of ARV drugs; this participant was classified as a viremic controller. 

Among the 50 participants who were not virally suppressed at screening, six (12.0%) had at 

least one ARV drug detected (one with EFV/3TC/TDF, one with NVP/3TC, and four with 

EFV alone). Among the 27 participants who were not virally suppressed at 12 months, three 

(11.1%) had at least one drug detected (two with EFV/FTC/TDF and one with EFV/3TC/

TDF).

HIV drug resistance

HIV drug resistance testing was performed for samples with VLs >400 copies/mL. Ten 

(15.6%) of the 64 participants had one or more major drug resistance mutations detected 

(8/50 [16%] at screening and 4/27 [14.8%] at 12 months; Figure 1). Table 1 shows results 

from ARV drug testing and HIV drug resistance testing for these ten participants.

Among the eight participants with drug resistance at screening (cases 1–8), six had NNRTI 

resistance only and two had multiclass resistance (NNRTI plus NRTI resistance). Among the 

four participants with drug resistance at 12 months (cases 7–10), one had NNRTI resistance 

only and three had multiclass resistance (NNRTI plus NRTI resistance). None of the 

participants had PI resistance.

Among the eight participants who had drug resistance at screening, five were virally 

suppressed at 12 months (cases 1–5); at 12 months, four were on a regimen of EFV and TDF 

with either 3TC or FTC; and one was on a regimen with a boosted PI (ATV/r) with TDF and 

3TC. The remaining three participants were still viremic at the end of the study (cases 6–8). 

ARV drugs were detected in only one of those cases at 12 months (EFV/TDF/FTC, case 8). 

In the two participants not on ART (cases 6 and 7), one or more of the resistance mutations 

present at screening was no longer detected; the participant who was still on ART (case 8) 

acquired an additional NRTI mutation during the study. Two additional participants had no 

resistance at screening (cases 9 and 10), but had multiclass resistance at the end of study. In 

both cases, the participants had NNRTI resistance (K103N with Y188C or V106M) and 

NRTI resistance (K65R, which confers resistance to TDF and other drugs). Of note, five of 

the eight participants who had drug resistance at screening did not have ARV drugs detected 

(Table 1, cases 3–7); this corresponds to an overall resistance rate of 7.8% among the 64 

participants included in the study. In all five cases, the mutations detected conferred 

resistance to NNRTIs (three had K103N alone, one had Y188C alone, and one had K103N 

plus G190A). Three of the five participants were on ART and were virally suppressed at 12 

months; NNRTI resistance was still detected in one of the remaining two participants at 12 

months (Table 1, case 7).
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Outcomes by study site and gender identity

The frequency of ARV drug use at screening varied by study site (64.3% in Kenya, as 

compared to 37.5% in Cape Town, 14.3% in Malawi, and 5.0% in Soweto; Figure 1; Table 

2). A similar trend was seen for viral suppression at screening (50.0% in Kenya as compared 

to 18.8% in Cape Town, 14.3% in Malawi, and 10.0% in Soweto). The frequency of ARV 

drug use and viral suppression increased over the 12-month follow-up period at all four sites 

(Figure 1 and Table 2). At 12 months, the frequency of ARV drug use ranged from 50.0% to 

78.6% and the frequency of viral suppression ranged from 42.9% to 78.6%. The greatest 

increases over time were seen in Soweto, which had the lowest rate of ARV drug use and 

viral suppression at the start of the study; at this site, the rate of ARV drug use increased 11-

fold (from 5.0% to 55.0%) and the rate of viral suppression 6.5-fold (from 10.0% to 65.0%).

ARV drug use and viral suppression were also analyzed among MSM and TGW (Table 3). 

The increases in ARV drug use and viral suppression over the 12-month follow-up period 

were higher among participants who identified as male. However, these differences were not 

statistically significant.

Discussion

During 12 months of participation in the HPTN 075 study, the frequency of ARV drug use 

more than doubled (from 28.1% to 59.4%), and the rate of viral suppression increased nearly 

threefold (from 21.9% to 57.8%) without a significant increase in the frequency of treatment 

failure or drug resistance. Among those with ARV drugs detected, 33.3% had VLs ≥400 

copies/mL at study entry as compared to only 7.9% at the end of the study, which indicates 

improved ART adherence.

Our prior study demonstrated that a high proportion of people with HIV, who were screened 

for participation in HPTN 075 did not report being aware of their HIV status (Fogel et al., 

2019). ARV drug testing revealed that many of those individuals were on ART, which would 

have excluded them from study participation. This is consistent with our findings from other 

cohorts and settings that show that study participants often do not disclose that they are on 

ART (Fogel et al., 2013; Fogel et al., 2019; Marzinke et al., 2014). In this study, 28.1% of 

the persons tested at screening were using ARV drugs; in all but six of these cases, the 

pattern of ARV drugs detected was consistent with ART (five had only one or two ARV 

drugs detected and one had four ARV drugs detected). These persons did not report to being 

in HIV care or on ART to study staff. This highlights the importance of using an objective 

biomedical measure to assess ARV drug use. The frequency of ARV drug use among all 183 

persons with HIV who were screened for participation in HPTN 075 (34.4% (Zhang et al., 

2018)) and among the 64 enrolled participants in this study (28.1%) is consistent with a 

prior study of ART among MSM in Nigeria. In that study, which included both MSM and 

TGW, 31% of persons reported that they were on ART (Charurat et al., 2015). In a study of 

MSM from seven major cities in Cameroon that used several measures to assess ART, the 

frequency of ART ranged from 0% to 25% (Holland et al., 2015).

The rate of viral suppression among the 183 persons with HIV who were screened for HPTN 

075 (32.2%, data not shown) was higher than the rate of 25% previously reported among 
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MSM in SSA (Stannah et al., 2019). The rate was lower at screening among those included 

in this study (21.9%), which likely reflects exclusion from the enrollment of those who 

reported that they were in HIV care or treatment. The rate of viral suppression increased to 

57.8% over 12 months of follow-up, which approaches the rate of 63–83% observed among 

MSM in Europe and Asia (Brown et al., 2018). In a few cases, participants who were taking 

ARV drugs were not virally suppressed; however, the frequency did not change significantly 

over the course of the study (12.0% at baseline and 11.1% at failure). Differences were 

observed between the four sites in the prevalence of ARV use and viral suppression at the 

start and end of the study, with the highest rates observed at the site in Kenya. These 

differences may have reflected differences in access to HIV care or other factors. All four 

sites referred participants with HIV to local clinics for ART, and HIV care at all sites 

included VL monitoring for those on ART. Availability of drug resistance testing varied 

among the sites, which may have impacted ART outcomes. The site in Soweto was the only 

site to offer HIV care on location, which may have contributed to Soweto having the greatest 

increase in ARV drug use and viral suppression during the course of the study.

HIV drug resistance was detected in samples from eight (12.5%) of the 64 participants at 

screening. In five of these cases, NNRTI resistance mutations were detected in the absence 

of ARV drugs; none of the five participants reported prior positive HIV test or prior ART. 

Some of these cases could represent transmitted drug resistance. Other studies of African 

MSM have reported rates of transmitted drug resistance of 8.2% (Kenya (Hassan et al., 

2018)) and 9.7% (Nigeria (Crowell et al., 2020)). However, it is also possible that one or 

more of the five participants in our cohort had prior exposure to an NNRTI for reasons other 

than ART (e.g., recreational EFV use (Gatch et al., 2013; Rough et al., 2014)). In three of 

the five cases, the participants started ART during the study and were virally suppressed at 

12 months.

Uptake of ART in this observational study demonstrates that obstacles such as stigma and 

criminalization of same-sex activities do not prohibit the use of ART in this high-risk 

population. In HPTN 075, stigma reduction and staff training on cultural sensitivities, along 

with the promotion of ART for prevention and adherence counseling for those who reported 

that they were on ART, may have contributed to this positive outcome. The low rates of ART 

failure and emergence of drug resistance during the course of the HPTN 075 study provide 

further hope for the successful scale-up of ART uptake among MSM and TGW in SSA. 

Study sites in HPTN 075 provided referral for ART and other support services, but did not 

provide ART or peer navigation to treatment services. Additional interventions would likely 

further increase the proportion of MSM and TGW who are virally suppressed on ART, 

helping to meet 95-95-95 targets for ending the HIV/AIDS epidemic by 2030 (Granich et al., 

2018).

A few limitations of the study should be noted. The rate of viral suppression in this study 

may be overestimated as some persons with VLs <400 copies/mL may have had levels of 

HIV RNA detected with more sensitive methods. In this study, the ARV drugs detected in 

most cases included one NNRTI and two NRTIs, which is consistent with ART regimens 

offered regionally at the time the study was performed. Failure to detect two NRTIs in some 

cases may have reflected suboptimal ART adherence, and the detection of EFV alone could 
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represent recreational EFV use (Gatch et al., 2013; Rough et al., 2014). The proportion of 

those on ART may also have been higher than reported, because ARV drugs may not have 

been detected in those with intermittent ARV drug use. Finally, this study did not evaluate 

demographic, behavioral, and clinical factors associated with ART uptake and viral 

suppression in HPTN 075. Those analyses will be described in a separate report and will 

help inform public health programs and intervention studies using ART for HIV prevention 

and treatment in MSM and TGW in SSA.
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Figure 1. Proportion of participants with different study outcomes.
The panels show data for the 64 participants at screening (Panel A) and at month 12 (Panel 

B). HIV drug resistance testing was only performed for participants with viral loads >400 

copies/mL. The proportion of participants with drug resistance in each group is shown for all 

participants; participants who were virally suppressed were classified as having no drug 

resistance. Abbreviations: ARV, antiretroviral; VL, viral load; and mL, milliliter.
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Table 3

Frequency of antiretroviral drug use and viral suppression at screening and at 12 months by gender identity.

TGW (N = 24) MSM (N = 39) P-value

ARV drug use

ARV drug use at screening 8/24 (33.3%) 10/39 (25.6%)
0.511

a

ARV drug use at 12 months 15/24 (62.5%) 23/39 (59.0%)
0.781

a

Increase in ARV drug use 1.9-fold 2.3-fold
0.774

b

Viral suppression

Virally suppressed at screening 6/24 (25.0%) 8/39 (20.5%)
0.677

a

Virally suppressed at 12 months 15/24 (62.5%) 22/39 (56.4%)
0.634

a

Increase in viral suppression 2.5-fold 2.8-fold
0.997

b

The table shows the frequency of ARV drug use and viral suppression at screening and 12 months by gender identity. The fold change increase in 
ARV drug use and viral suppression during the 12-month follow-up period is also shown.

Abbreviations: TGW, transgender women; MSM, men who have sex with men; and ARV, antiretroviral.

a
Chi-Square p-value.

b
P-value from logistic regression.
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