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Background. 'The HIV Prevention Trials Network (HPTN) 075 study evaluated the feasibility of enrolling and retaining men
who have sex with men (MSM) and transgender women (TGW) from Kenya, Malawi, and South Africa. During the study follow-up,
21 participants acquired human immunodeficiency virus (HIV) (seroconverters). We analyzed HIV subtype diversity, drug resist-
ance, transmission dynamics, and HIV superinfection data among MSM and TGW enrolled in HPTN 075.

Methods.
>400 copies/mL at screening (prevalent cases, n = 124) and seroconverters (n = 21). HIV pol clusters were identified using Cluster

HIV genotyping and drug resistance testing were performed for participants living with HIV who had viral loads

Picker. Superinfection was assessed by a longitudinal analysis of env and pol sequences generated by next-generation sequencing.
Results. HIV genotyping was successful for 123/124 prevalent cases and all 21 seroconverters. The major HIV subtypes were
Al (Kenya) and C (Malawi and South Africa). Major drug resistance mutations were detected in samples from 21 (14.6%) of 144
participants; the most frequent mutations were K103N and M184V/I. Phylogenetic analyses identified 11 clusters (2-6 individ-
uals). Clusters included seroconverters only (n = 1), prevalent cases and seroconverters (n = 4), and prevalent cases only (n = 6).
Superinfections were identified in 1 prevalent case and 2 seroconverters. The annual incidence of superinfection was higher among

seroconverters than among prevalent cases, and was higher than the rate of primary HIV infection in the cohort.

Conclusions.

This report provides important insights into HIV genetic diversity, drug resistance, and superinfection among MSM and

TGW in sub-Saharan Africa. These findings may help to inform future HIV prevention interventions in these high-risk groups.
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Sub-Saharan Africa has a high human immunodeficiency
virus (HIV) burden, accounting for the majority of global
HIV infections [1]. Men who have sex with men (MSM) are
disproportionally affected by HIV, compared to the general
African population. The median reported HIV prevalences
among MSM are 19% in Western and Central Africa and 13%
in Eastern and Southern Africa [1]. The HIV acquisition risk
among African MSM in part reflects high rates of bisexual con-
currency, with mature and widespread generalized epidemics

Received 6 March 2020; editorial decision 18 July 2020; accepted 30 July 2020; published
online 6 August 2020.

Presented in part: Conference on Retroviruses and Opportunistic Infections, Boston,
Massachusetts, 8-11 March 2020. Abstract #0194.

M. V. S.and P J. P. contributed equally to this work.

Correspondence: S. H. Eshleman, Ross Building, Room 646, 720 Rutland Avenue, Baltimore,
MD 21205 (seshlem@jhmi.edu).

Clinical Infectious Diseases® 2021;73(1):60-7

© The Author(s) 2020. Published by Oxford University Press for the Infectious Diseases Society
of America. All rights reserved. For permissions, e-mail: journals.permissions@oup.com.

DOI: 10.1093/cid/ciaa1136

[2]. Data on HIV among transgender women (TGW) in Africa
and elsewhere are limited [3]. Violence, stigma, criminalization,
and discrimination against transgender individuals and those
in same-sex sexual relationships limit access to health services
for HIV education, prevention, and treatment in many settings.

The prevalence of pretreatment resistance to antiretroviral
(ARV) drugs in first-line treatment regimens exceeds 10% in
some African countries [4]. The prevalence of HIV drug re-
sistance is likely to be higher among treatment-experienced
individuals, and to increase with broader use of ARV drugs
for HIV prevention and treatment. Data on antiretroviral
treatment (ART) and HIV drug resistance are limited among
African MSM and TGW [5, 6]. These data are needed to
guide interventions for reducing HIV incidence in these
high-risk populations. Phylogenetic studies may also provide
important information for understanding the HIV epidemic
among African MSM and TGW. Those studies can identify
transmission clusters and transmission chains, as well as the
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demographic, clinical, and behavioral characteristics associ-
ated with HIV transmission and acquisition. Previous studies
in MSM have demonstrated associations of HIV transmis-
sion with recent infection [7], with discrete introductions of
HIV into MSM populations [8, 9].

The HIV Prevention Trials Network (HPTN) 075 study evalu-
ated the feasibility of enrolling and retaining MSM and TGW
from sub-Saharan Africa for future HIV prevention studies.
A high HIV prevalence (30.1%) was observed among those
screened for the study [10]. Among those who were living with
HIV at screening, 34.4% were on ART and 28.4% were virally
suppressed [10]. During the study follow-up, 21 participants ac-
quired HIV, corresponding to annual HIV incidences of 1.3% to
14.4% across the 4 study sites [10, 11]. In this study, we analyzed
HIV strains from MSM and TGW screened for participation in
HPTN 075. This provided data on HIV subtype diversity, drug
resistance, transmission dynamics, and HIV superinfection in
these high-risk groups.

METHODS

Study Cohort

HPTN 075 (NCT03201510) was conducted in Kisumu, Kenya;
Blantyre, Malawi; Cape Town, South Africa; and Soweto, South
Africa. The study enrolled participants living both with and
without HIV who were 18-44 years old and reported that they
were biologically male at birth. Those who reported that they
were on ART or were in HIV care were not eligible for enroll-
ment. Participants were followed quarterly for 12 months and
were offered local standard-of-care clinical services. Participants
living with HIV were referred for HIV care and treatment.
Preexposure prophylaxis (PrEP) was available at study sites near
the end of the study. Participants living without HIV were re-
ferred for PrEP, but none reported using PrEP during the study.

Human Immunodeficiency Virus Laboratory Testing

Individuals were tested for HIV infection at screening and en-
rollment; participants who were living without HIV at enroll-
ment were tested for HIV infection at follow-up visits [5]. ARV
drug testing had been performed previously for those who were
living with HIV at screening [5]; testing was performed in this
study for participants who acquired HIV infection during the
study (seroconverters; at the first visit with documented HIV
infection). HIV genotyping was performed using samples
from individuals living with HIV at screening; samples from
seroconverters at the first visit with documented HIV infection;
and samples from follow-up visits for a subset of enrolled par-
ticipants. Genotyping was performed using the ViroSeq HIV-1
Genotyping System v2.0 (Abbott Diagnostics, Des Plaines, IL)
for samples with HIV viral loads > 400 copies/mL. This system
generates HIV pol sequences (1302 base pairs). HIV drug resist-
ance was assessed using ViroSeq system software v3.0.

Human Immunodeficiency Virus Subtyping

HIV subtypes were identified using automated tools: REGA
v3.0 [12], COntext-based Modeling for Expeditious Typing
(COMET) [13], and the recombinant identification program
(RIP) [14]. HIV subtypes were also identified by constructing
phylogenetic trees that included subtype reference sequences
from the Los Alamos National Laboratory (LANL) HIV
Sequence Database [15]. HIV subtypes were assigned if the
same result was obtained with at least 3 subtyping methods.

Clustering Analysis

Phylogenetic trees were constructed using HIV pol sequences
from study samples and subtype and country-specific back-
ground sequences from the LANL HIV Sequence Database
using the following search criteria: subtype, Al or C; genomic
region, 2252-3554 base pairs; and sampling country (Kenya,
Malawi, and South Africa). For each study participant, 1 back-
ground sequence was included (selected from all available
background sequences in the LANL database). Sequences with
>5% nucleotide ambiguity were excluded from the analysis.
The recombination detection program (RPD4) [16] was used
to identify potential recombination breakpoints; sequences
with evidence of recombination were excluded from analysis.
Multiple pairwise sequence alignment was performed using
multiple alignment using fast Fourier transform (MAFFT)
v6.864 [17]. Phylogenetic trees were constructed using the ran-
domized accelerated maximum-likelihood (RAXxML) v8.2.10
approach, accessed through the Cyber Infrastructure for
Phylogenetic Research (CIPRES) Science Gateway [18]. HIV
pol clusters were identified using Cluster Picker [19], using a
maximum genetic distance threshold of 4.5% and a bootstrap
support value threshold of >90% [20]. Recent transmission
clusters were identified using a maximum genetic distance of
1.5%. Phylogenetic trees were visualized using Interactive Tree
of Life (iTOL) software v4 [21]. Genetic distances among pol
sequences were calculated using the “ape” package [22] in R.

Statistical Analysis

A logistic regression analysis was used to identify associations
between phylogenetic clustering with sociodemographic and
clinical characteristics. Individual characteristics of participants
were collected at the screening visit.

Analysis of Human Immunodeficiency Virus Superinfection

HIV superinfection was analyzed for a subset of the individ-
uals included in the phylogenetic analysis. Next-generation
sequencing (NGS) of HIV env and pol was performed using
samples collected at the screening visit (for those who were
living with HIV at enrollment); at the first visit where the par-
ticipant had documented HIV infection (for seroconverters);
and at the end-of-study visit (12 months, for all participants).
NGS was performed using the MiSeq System (Illumina, Inc.,
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San Diego, CA) with methods adapted from a previous study
[23]. In brief, a 1-step reverse-transcription (RT)/polymerase
chain reaction (PCR) was used to amplify a region of HIV gp41
(env; HXB2 coordinates: 7938-8256); if amplification failed, an
alternate region was amplified (HXB2 coordinates: 7950-8299)
with separate steps for RT and PCR. The same RT-PCR proce-
dure was used to amplify a region of HIV reverse transcriptase
(pol; HXB2 coordinates: 2696-3252). Sequences with >99%
similarity were merged into a single consensus sequence.

Identification of Human Immunodeficiency Virus Superinfection
Phylogenetic trees were constructed using NGS env study
sequences, HIV subtyping reference sequences, and back-
ground sequences for the corresponding genomic region.
A unique set of background sequences was evaluated for each
participant using Basic Local Alignment Search Tool (BLAST);
for each study sequence, the 10 closest unique sequences were
selected for analysis. Potential superinfection cases were iden-
tified if the phylogenetic tree included study sequences that
were phylogenetically separated by reference or background
branches from other study sequences. Distinct groups of study
sequences representing <2% of the sequenced reads in a sample
and supported by a bootstrap value <80% were not considered
to be indicative of potential superinfection.

To confirm superinfection and determine the timing of su-
perinfection, HIV genotyping and NGS were performed for
samples collected between screening and the end of the study.
Phylogenetic trees were constructed using env and pol NGS
sequences for each participant; trees included study sequences
from all visits. Superinfection was confirmed if the introduction
of a new viral strain was observed in multiple samples, and if
the maximum genetic distance between the original and new
viral strains was great enough to rule out natural evolutionary
drift (>5% per year). The incidence of superinfection was calcu-
lated as cases per 100 person-years (py) of follow-up.

Nucleotide Sequence Accession Numbers

HIV pol consensus sequences generated in this study were sub-
mitted to GenBank (accession numbers: MG597249-MG597259
and MT185157-MT185334); env and pol NGS data are available
on request.

Ethical Considerations

HPTN 075 was approved by Institutional Review Boards (IRBs)
at each study site. Written informed consent for study participa-
tion was obtained at 3 of the 4 sites; oral consent was obtained at
the fourth site, at the direction of the local IRB.

RESULTS

Human Immunodeficiency Virus Sequences Used for Analysis
HIV genotyping results were obtained for 123 (99.2%) of 124
individuals who were living with HIV at screening and for all 21

seroconverters (Figure 1). The major HIV subtypes identified
were Al in Kenya (11/17, 64.7%); C in Malawi (17/19, 89.5%);
and C in South Africa (103/108, 95.4%, Supplementary Table
1). We also identified 8 intersubtype recombinant sequences.

Human Immunodeficiency Virus Drug Resistance

Major HIV drug resistance mutations (DRMs) were detected
in samples from 21 of the 144 persons with genotyping data
(14.6%; 95% confidence interval [CI], 9.3-21.4%), including
1 seroconverter (Figure 1; Supplementary Table 2). DRMs de-
tected conferred resistance to non-nucleoside reverse transcrip-
tase inhibitors (NNRTTs; 19 cases) and nucleoside/nucleotide
reverse transcriptase inhibitors (NRTIs; 8 cases); 6 of those
cases had resistance to both ARV drug classes. Resistance to
protease inhibitors was not detected. The most frequent NNRTI
DRM detected was K103N (n = 14). The most frequent NRTI
DRMs detected were M184V/I (n = 6) and K65R (n = 4). The
seroconverter had a single NNRTI DRM (K103N).

Clustering Analysis

HIV pol sequences were obtained for 144 persons (Figure 1).
We excluded 13 sequences from analysis: 8 intersubtype re-
combinant sequences and 5 sequences with subtypes that dif-
fered from the major subtype in the corresponding country (2
subtype C sequences from Kenya; 1 subtype D sequence from
Malawi; 2 subtype B sequences from South Africa). The final
data set included 131 sequences: 11 subtype Al sequences
from Kenya, 17 subtype C sequences from Malawi, and 103
subtype C sequences from South Africa. The analysis in-
cluded country-specific background pol sequences (150 from
Kenya; 264 from Malawi; and 710 from South Africa). The
median pol gene diversity was higher among study sequences
(6.3-7.0%) than among background sequences (4.1-4.6%;
Supplementary Table 1).

A phylogenetic tree is shown for each country (Supplementary
Figure 1). Most study sequences formed sporadic tree branches
dispersed among the background sequences with no evidence
of large clusters (>10 individuals). Overall, 11 clusters were de-
tected that included study sequences (1 from Kenya, 1 from
Malawi, and 9 from South Africa; Supplementary Table 3).
In each cluster, sequences were from individuals enrolled at
the same study site. These included 7 sequence pairs, 3 clus-
ters of 3 sequences, and 1 cluster of 6 sequences. Of the 11
clusters, 6 included only individuals living with HIV at study
screening, 1 cluster included seroconverters only, and 4 clus-
ters included both individuals living with HIV at screening and
seroconverters. Of the 39 sequences in clusters, 8 were from
seroconverters. This included 1 cluster with 2 seroconverters
and a nonseroconverter; 3 clusters with 1 seroconverter and
1 nonseroconverter; and 1 cluster of 3 seroconverters. Of the
3 seroconverters whose baseline sequences were clustered to-
gether, 2 were superinfected during the study follow-up.
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Figure 1. Study cohort. The figure shows the number of individuals included in each step of the analysis. Shaded boxes show the number of participants who had major
DRMs detected, and the number of participants who were included in the phylogenetic analysis. Data are shown separately for individuals who were living with HIV at the
screening visit and those who acquired HIV during the study (seroconverters). The 144 participants included in the analysis of HIV drug resistance (those with genotyping
results available) included 17 from Kenya; 19 from Malawi; 44 from Cape Town, South Africa; and 64 from Soweto, South Africa. The participant group included 41 aged
18-20, 55 aged 21-25, and 48 aged 26-44. Of the 144 participants, 48 (33.3%) identified as transgender women. ?0f the individuals who were living with HIV at screening,
58 had viral loads <400 copies/mL; ARV drugs were detected in samples from 52 of those 58 individuals. Abbreviations: ARV, antiretroviral; DRM, drug-resistance mutation;

HIV, human immunodeficiency virus; mL, milliliter; VL, viral load.

Major DRMs were detected in only 1 cluster; in that case,
K103N was detected in both individuals in a 2-sequence cluster.
Of the 11 clusters, 6 met the more stringent criteria for recent
transmission clusters (genetic distance < 1.5%, Table 1). These
included the cluster of 3 seroconverters from Cape Town, South
Africa; 2 pairs from Cape Town, South Africa, and Kenya (both
included a seroconverter and a participant living with HIV at
screening); 1 cluster of 3 individuals from Cape Town, South
Africa (allliving with HIV at screening); 1 cluster of 3 individuals

from Malawi (all living with HIV at screening); and 1 pair
from Soweto, South Africa (both living with HIV at screening;
Table 1). Clustering was not statistically associated with any
sociodemographic or clinical characteristic evaluated, except
for self-report of a positive result for the participant’s last HIV
test (Supplementary Table 4); as compared to participants who
reported a positive test, those who reported that their last HIV
test was negative were less likely to be in a phylogenetic cluster
(68.8% vs. 31.3%, respectively; P =.009). An HIV clustering
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Table 1.

Human immunodeficiency virus pol sequence clusters identified in study samples

Cluster Type Cluster Size Study Site Genetic Distance, %
Seroconverters only 3° Cape Town, South Africa 1.0
Mixed 32be Kenya 2.9
2° Cape Town, South Africa 6
2¢ Soweto, South Africa 1.1
2 Soweto, South Africa 3.7
All living with HIV at screening 37 Malawi 1.2
2 Cape Town, South Africa 3.3
624 Cape Town, South Africa 3.8
2 Soweto, South Africa 2.7
2 Soweto, South Africa 2.7
2° Soweto, South Africa 1.6

The table shows the cluster types, cluster sizes, and study sites for 11 pol clusters identified in phylogenetic trees, using a maximum genetic distance threshold of 4.5% and a branch

support threshold of >90% (see Figure 2).

Abbreviation: HIV, human immunodeficiency virus.

®Recent transmission clusters (identified using a maximum genetic distance of 1.5%).
°Of the 3 participants in this cluster, 2 seroconverted during the study.

°Of the 3 participants in this cluster, 2 met criteria for a recent transmission cluster (1 living with HIV at screening and 1 who seroconverted); a maximum genetic distance between those

participants was 1.2%.

90f the 6 participants in this cluster, 3 met criteria for a recent transmission cluster (all living with HIV at screening); a maximum genetic distance between those participants was 0.8%.

°The drug resistance mutation, K103N, was identified in both participants in this cluster.

analysis was also performed for the 13 cases with minor sub-
types and recombinant HIV. None of those sequences grouped
with any other study or background sequence. Individual char-
acteristics of participants in pol sequence clusters are shown in
Supplementary Table 3.

Human Immunodeficiency Virus Superinfection Analysis
HIV superinfection was analyzed for 38 (29%) of the 131
participants included in the phylogenetic analysis (Figure 1;
Supplementary Figure 2). This included 27 (38.0%) of 72 par-
ticipants who were living with HIV at screening and were en-
rolled in the study (the remaining 44 participants included 7
with no 12-month sample, 37 with viral loads <400 copies/mL
at 12 months, and 1 with a 12-month sample that failed anal-
ysis). HIV superinfection was also analyzed for 11 (52.4%) of
the 21 seroconverters (the remaining 10 seroconverters in-
cluded 3 who seroconverted at 12 months, 6 with viral loads
<400 copies/mL at 12 months, and 1 with no 12-month sample).
Potential superinfection was identified in 1 (3.7%) of the 27
participants who were living with HIV at screening and in 2
(18.2%) of the 11 seroconverters. In all 3 cases, superinfection
was confirmed with additional testing (env and pol NGS analysis
of longitudinal samples). The incidence of superinfection among
seroconverters (30.3/100 py) was higher than that among par-
ticipants who were living with HIV at enrollment (3.6/100 py;
P =.08) and was significantly higher than the rate of primary
HIV infection in the HPTN 075 cohort (6.96/100 py; P = .046).
In the superinfection case where the participant was living
with HIV at enrollment, subtype C was present at enrollment,
while an intersubtype recombinant strain (pol subtype C, env
subtype F2) was detected 364 days later; both strains were

present at the follow-up visit (Figure 2A). The genetic distance
between the original strain and the new strain was 17.8% in
env and 8.2% in pol. In the 2 cases of superinfection involving
seroconverters, the viral strain present at seroconversion shifted
entirely to a new strain (Figure 2B and C). In 1 case, the orig-
inal subtype C strain was replaced with an intersubtype re-
combinant strain (pol subtype C, env subtype A1) after 76 days
(Figure 2B); the genetic distance between the original strain and
the new strain was 19.2% in env and 6.9% in pol. In the final
case, the original subtype C strain was replaced with a different
subtype C strain after 184 days (Figure 2C); the genetic distance
between the original strain and the new strain was 13.4% in env,
and the phylogenetic tree generated using pol sequences did not
show evidence of superinfection.

The superinfecting strains in the 3 cases did not cluster with
each other or with any other sequence from the study cohort.
In 2 superinfection cases, the participants were viremic at all
study visits; in the third case, the participant was virally sup-
pressed prior to superinfection (Figure 2). This participant may
have started ART after study enrollment. This participant was
viremic at both visits after the superinfection event. HIV drug
resistance testing was performed for all postsuperinfection
samples in all 3 cases; none of the superinfecting strains had
HIV drug resistance.

DISCUSSION

We evaluated HIV subtype, drug resistance, phylogenetics, and
superinfection data in MSM and TGW in sub-Saharan Africa.
Major DRMs were detected in 16.3% of those who were living
with HIV at screening (95% CI, 10.2-24.0%) and in 4.8% of
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Figure 2. Phylogenetic trees of HIV envand pol sequences from participants living with HIV superinfection. A—C, The figure shows maximum-likelihood trees of consensus
HIV sequences from a longitudinal next-generation sequencing analysis of HIV envand pol for 3 superinfection cases. Bootstrap values are indicated for each cluster (1000
replicates). VL values are expressed as copies/mL. HIV subtypes are shown in brackets for each cluster. Abbreviations: CONF, confirmatory visit; ENR, enrollment sample; ENV,
envelope gene; HIV, human immunodeficiency virus; POL, polymerase gene; POS, seropositive sample for HIV; SCR, screening sample; SI, HIV superinfection; VL, viral load.

the seroconverters (95% CI, .1-23.8%). Approximately 1 in 5
study sequences (20.4%) clustered with 1-5 other sequences
from the study cohort. Phylogenetic analyses showed that HIV
sequences from MSM and TGW in HPTN 075 were inter-
spersed with sequences from a public database, suggesting that
HIV strains circulated between the general population and
these high-risk groups.

The highest subtype diversity was observed in Kenya and
Soweto, South Africa; B and C subtypes and recombinant
strains were detected at both sites. Intersubtype recombinant
strains were also detected in Malawi. The subtypes and strains

identified in this report were similar to those reported previ-
ously from these regions [24-26]. HIV genetic diversity was
similar across the 3 countries, with the highest diversity in
South Africa and the lowest diversity in Malawi. Overall, the
level of genetic diversity in the study population was similar to
those levels observed for background sequences from each of
the 3 countries.

ART scale-up in Africa is likely to increase the prevalences
of transmitted and acquired drug resistance. Previous reports
found pretreatment prevalences of HIV drug resistance in
sub-Saharan Africa at rates ranging from 2.9-19.4%, mostly
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reflecting NNRTT resistance [4]. The frequency of HIV drug re-
sistance among MSM and TGW in HPTN 075 was in this range;
these individuals reported that they were not on ART or in care,
but may have had prior exposure to ARV drugs. Drug resist-
ance was assessed in 21 seroconverters; 1 had drug resistance
(NNRTI, K103N) with no ARV drugs detected. This may rep-
resent a case of transmitted drug resistance. The detection of
NNRTT resistance in this cohort suggests that ART regimens
with alternate backbones may be preferable for ART in this
population. The presence of circulating HIV strains with the
K65R and M 184V mutations could compromise the use of cur-
rent PrEP regimens in this population.

Phylogenetic analyses revealed clustering of sequences from
approximately 1 in 5 participants (29/129, 20.4%). The clusters
included individuals with prevalent and incident infections.
The relatively low frequency of clustering observed may reflect
the low sampling density in the study. HIV clustering results
from studies with sampling densities <10% are not considered
adequate for assessing HIV transmission dynamics [27]. The
presence of clustered infections highlights the need for frequent
HIV testing and for implementation of prevention interven-
tions in individuals living both with and without HIV in this
population.

The incidence of superinfection has been reported to be sim-
ilar to those of primary HIV infection in some cohorts [28-31],
including a study among MSM [32]; other studies have reported
incidences of superinfection to be lower than those of primary
infection [29, 33-36]. In this cohort of African MSM and TGW,
the incidence of superinfection was higher than the incidence
of primary infection; the incidence of superinfection among
seroconverters in this study (18.2%) was also higher than rates
reported previously among seroconverters (eg, 2.6% [33], 4.7%
[28]). The overall rate of superinfection in the HPTN 075 co-
hort (7.9%) was similar to a relatively high rate reported among
MSM in the United States (8.5%) [37] and was lower than the
rate of 15.6% reported among MSM in China [38]. In 2 of the
3 superinfection cases in this report, the superinfection strain
was an intersubtype recombinant. Subtype C/A1 recombinants
were reported previously in Malawi [39] and Tanzania [40, 41].
Subtype C/F1 recombinants were previously reported among
MSM in South Africa [42]. Further studies are needed to ex-
plore whether intersubtype recombinant strains have a selective
advantage for superinfection (eg, by escaping the antibodies
produced in response to a prior infection with a single subtype
strain). While we did not observe superinfection with drug-
resistant strains, HIV superinfection with resistant strains can
lead to ART failure [43]. Superinfection can also impact disease
progression, if more pathogenic strains are transmitted [44].
This highlights the importance of limiting ongoing HIV expo-
sure in persons living with HIV.

The relatively small number of MSM and TGW who were
available for analysis in this study may have limited our ability to

identify transmitted drug resistance and clusters; the stringent
criteria used for cluster identification may also have limited the
number of clusters identified. Other limitations in the superin-
fection analysis include potential biases introduced during NGS
amplification and the relatively small amplicon size. Some cases
of superinfection may also not have been identified because of
the relatively short follow-up period (52 weeks for prevalent
cases, and shorter periods for seroconverters).

This report provides new insights into HIV genetic diversity,
drug resistance, and superinfection among MSM and TGW
in sub-Saharan Africa. These findings may help inform future
studies evaluating HIV prevention interventions in these high-
risk populations.

Supplementary Data

Supplementary materials are available at Clinical Infectious Diseases online.
Consisting of data provided by the authors to benefit the reader, the posted
materials are not copyedited and are the sole responsibility of the authors, so
questions or comments should be addressed to the corresponding author.
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