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ABSTRACT (100/100)

Men having sex with men (MSM) in Cameroon are disproportionately affected by
HIV. We evaluated virological response and HIV drug resistance (HIVDR) at a
community-based organization between 2022-2023. Enhanced adherence
counselling (EAC) sessions were conducted for all and cases with unsuppressed viral
load (VL>1000copies/ml) underwent genotyping. From 502 treatment-experienced
MSM enrolled, 95(18.9%) had unsuppressed VL with 82(86.3%) accepting to
participate (ART-duration: 3 [2-5]years; 95.1%(78/82) under
Tenofovir+Lamivudine+Dolutegravir). EAC led to 97.6%(80/82) suppression with
1/2 participant harboring HIVDR. High suppression rates and low HIVDR
demonstrate the effectiveness of treatment strategies locally; supporting the
possibility of global HIV elimination targets among key populations.

1. INTRODUCTION

Despite over 40 years into the HIV epidemic, AIDS remains a leading cause of death
worldwide, with Sub-5Saharan Africa (SSA) being the most affected region[]1[].
Notably, HIV has significant economic and social impacts, particularly on vulnerable
population, such as children born to untreated HIV-infected mothers, people with
occupational exposure to blood, those who have received blood transfusions,
individuals who inject drugs, those having unprotected sex with multiple partners,
and men who have sex with men (MSM) [J2[]. In Cameroon specifically, MSM face a
disproportionately high HIV prevalence, estimated at 29.7% versus 2.6% in the
general population [J3[JJ4[]. Despite this high prevalence, HIV screening, prevention,
and treatment are not prioritized locally, just as in most African countries due to
societal discrimination [J5[][]6[]. Article 347 of the Cameroonian Penal Code for
example, prohibits sexual contact between people of the same sex. Consequently,
HIV prevention and management programs among key populations (KP) is often

suboptimal due to disparities in access to care and treatment outcomes[]7[]. In effect,



despite the high burden of HIV among MSM in Cameroon, little is known about viral
suppression and HIV drug resistance in this population, where stigma,
discrimination, criminalization, and limited access to healthcare may adversely
affect treatment outcomes. This study therefore aimed to determine the viral
suppression rates and prevalence of HIV drug resistance (HIVDR) among MSM on
antiretroviral treatment in Yaoundé, Cameroon. This is of paramount importance,
considering that HIV acquisition/transmission among this sub-population is often as
a result of suboptimal adherence among individuals under pre-exposure prophylaxis
and/or emergence of acquired HIVDR among those already infected and under
specific antiretrovirals protocols.

2. Methodology

2.1 Study Setting

The study was conducted between October 2022 and February 2023 at "Humanity
First Plus", a community-based organization (CBO) in Yaoundé, Cameroon, which
serves as a key clinical site for MSM in the city. A coniprehensive clinical assessment
was done, where demographic data and detailed antiretroviral therapy (ART)
histories were meticulously documented through standardized questionnaires and
medical record reviews. After obtaining ethical clearance from the National
Committee on Research Ethics for Human Health
(N°2022/08/1479/CE/CNERSH/SP) and securing written informed consent from
each participant, we sought to evaluate the virological response among this

vulnerable population.
2.2 Sample analysis

For participants with an initial viral load (VL) = 1000 copies/mL, enhanced
adherence counseling (EAC) sessions were initiated and specifically designed to
identify and mitigate barriers to treatment adherence. A follow-up VL measurement
was subsequently performed using the Abbott m2000rt platform (thresholds: 40 -
>10.000.000 copies/ml) to assess the impact of these counseling sessions. For
individuals with unsuppressed VL (VL>1000copies/ml) after EAC sessions, remnant
plasma samples, preserved at -20°C were transported via a strict cold chain, and

underwent genotypic resistance testing (GRT) through Sanger sequencing targeting



the protease and reverse transcriptase regions using an in-house protocol as
published elsewhere[]8[]. Briefly, viral RNA was extracted from 1 mL of plasma using
the QIAGEN extraction kit according to the manufacturer’s instructions. The target
region was amplified by reverse transcription PCR, followed by a semi-nested PCR.
Amplification products were verified by 1% agarose gel electrophoresis.
Successfully amplified samples were purified and sequenced using multiple
overlapping primers covering the po/ gene region of interest. Sequencing products
were purified by Sephadex G50 size-exclusion chromatography and analyzed on the
ABI 3500 Genetic Analyzer. HIVDR was then interpreted on validated sequences
using the Stanford HIVdb algorithm v9.4.

As regarding HIV-1 subtyping, it was initially performed using online automated
subtyping tools COMET (https://comet.lih.lu) and REGA
(http://dbpartners.stanford.edu:8080/RegaSubtyping/stanford-hiv/typingtool/), and
later confirmed by molecular phylogeny conducted on MECA v11.

2.3 Data Entry and Statistical Analysis

EpiInfo v7.2.2.6 was used to enter and analyzed the data. Categorical variables were
described in frequency and percentage. To compare proportions of the qualitative
variables Chi-squared or Fisher’s exact tests were used. The different values were
expressed with their 95% confidence interval. Threshold of statistical significance

was set at 5%.

3. RESULTS

3.1 General Characteristics of Study Population

Of the 502 ART-experienced MSM at the CBO, 95 (18.9%) had unsuppressed viremia
at enrolment and 82 (86.3%) further accepted to participate. They were all men
(100%), their median [IQR] age was 23 [22-25] years and the majority of participants
lived in Yaoundé. All participants had VL>1000 copies/mL and none had reported
co-infection with tuberculosis, viral hepatitis, malaria, or any other comorbidity. All
other socio-demographic and clinical characteristics of participants are presented
in table 1.

Table 1: Virological characteristics of study participants



Characteristics Overall Percentage/

N=82 IQR
Age, years, median (IQR) 23 [22-25]
Male 82 100%
Risk Factors
MSM 82 100
Duration since HIV diagnosis, median (IQR), 4 [2 - 8]
years
Number of sexual partners in the past 30 days, 2 [1-6]
n (%)
ART regimens
TDF+3TC+DTG 78 95.1%
TDF+3TC+EFV 2 2.4%
ATV/r+3TC+TDF 2 2.4%
Duration on ART, years 3 [2-5]
Viremia
Median Viremia at enrolment 17147 [4321-

56700]

3.2 Viral load testing

Following the first EAC session, viral load testing revealed 49 participants with an
undetectable viremia (VL< 50copies/ml), 22 with suppressed but detectable viremia
(VL [50-999] copies/ml) and 11 samples with unsuppressed VL. Following the second
round of EAC sessions, we repeated the viral load testing for the 11 unsuppressed
participants and found 02 participants still unsuppressed; yielding an overall rate of
97.6% (80/82) viral suppression.

3.3 Factors associated with Virological Response.

Following bivariate analyses, neither age, nor any of the risk factors, nor residence,
ART regimen, duration on ART, VL at enrolment were found to be associated with
virological response among MSM (all p>0.05) (table2).

Table 2: Factors associated to Virological Response



Variables Viral Suppression

p-
value
Age Yes
= 23 39
0.25
<23 41
Sexual partners
=2 40
0.26
<2 40
Duration since HIV diagnosis (years)
=>4 40
0.26
<4 40
Duration on treatment (years)
=3 41
~ X 0.74
<3 39
Treatment type
DTG-based 76
0.90
DTG-sparing 4

3.4 Genotyping data

Of the two samples that were processed for GRT, one was harboring drug resistance
mutations (DRMs; specifically, G190GE, L210W), indicating an overall rate of 1.2%
(1/82) HIVDR at the CBO. Importantly, the drug resistance case (second year since
HIV diagnosis) had previous exposure to Tenofovir/Lamuvidine/Efavirenz with
contextual treatment being Tenofovir/Lamuvidine/Dolutegravir and viral loads of
13355 copies/ml and 104440 copies/ml respectively before and after EAC.
Phylogenetic analysis indicated the presence of the HIV-1 subtypes Al and
CRFO02_AG (HIVDR case).

4. DISCUSSION

KPs currently constitute the most important hot spot of HIV infection worldwide, as
well as in SSA in general and Low and middle-income countries (LMICs) in particular
where HIV burdens remain concerning []3,4,9-11[]. We herein report a very high



level of viral suppression (>97%) among treatment experienced MSM residing in
Yaoundé-Cameroon. Study population was made of virally unsuppressed
participants, all aged 21 to 37 years, with the great majority having more than one
sex partners; in line with studies recently conducted [112,13,14[].

Even though this result is unsurprising, given that >95% of the MSMs screened
were under dolutegravir-based regimen []15,16,17,18[], it is important to notice that
this result would have never been possible without active adherence support
implemented among these MSM despite all legal restrictions [13,4,7[]. In the same
light, it is also worth noting that ART-strategy (i.e. DTG as first intention and EAC
for those with VL>1000 copies/ml) among these KP follows the same
recommendations as in the general population; highlighting the essential role of
community-based organizations in managing KP accordingly without disclosing their
identity. In effect, recent data revealed that active adherence support is essential to
boost DTG’s efficacy which optimizes viral suppression and prevents the
development of resistance due to its high genetic barrier []17-18[].

As regarding unsuppressed cases, all two cases were successfully amplified and
sequenced, with one of these cases found with HIVDR. Surprisingly, drug resistance
mutations observed were targeting specifically efavirenz (G190GE) and zidovudine
(L210W) [J19[J; of which the later does not appear in the client’s treatment history,
supporting a potential transmission at the moment of infection hypothesis supported
by the short time span since diagnosis. This is in line with findings reported in China,
wherein transmitted HiVDR among MSM was low [J20[]. Furthermore, the presence
of quasi-species such as G190GE suggests a very limited adherence or episodes of
ART interruption, which may have turned out to the reversion of certain mutations
to wild-type during these episodes, underscoring the possibility of other mutations
present in minority variants or in viral reservoirs, which may further compromise
the effectiveness of other antiretroviral molecules [J19[].

Interestingly, these findings altogether strongly advocate for the combination of
EAC sessions with highly active antiretroviral regimens to achieve and potentially
maintained long-term viral suppression among a sub-population highly at risk of HIV
acquisition and transmission. This is all the more relevant considering summary
findings from a systematic review recently published (including MSM couples),
demonstrating that the risk of sexual transmission of HIV is almost zero when the

index partner has a viral load <1000 copies per milliliter [J21[]. Therefore,



implementing such strategies among Cameroonian MSM or on a larger scale in other
LMICs sharing the same programmatic features will inevitably greatly contribute to

HIV elimination goals among KP.
5. STUDY LIMITATION

The relatively small number of participants may limit statistical power, particularly
for subgroup analyses (e.g., by age group, duration on ART, or regimen type). This
may have reduced our ability to detect significant associations. The effect of this was
minimized by carefully choosing to use the Fisher’s statistical exact test which is
robust in dealing with small sample size.
In spite of the stringency in selecting/enrolling study participants, the procedure
may have generated a certain degree of bias since many MSM were probably not
referred to and/or attending this specific community-based organization. In effect,
MSM who are engaged with community-based services are generally more likely to
access HIV testing, receive regular follow-up, and adhere to antiretroviral therapy
than those who remain outside such networks. Consequently, the study population
may not be fully representative of the broader MSM population in Cameroon,
particularly those with limited access to care.
Another limitation of this study is the lack of sequencing of the HIV-1 integrase
region. As a result, resistance-associated mutations to integrase strand transfer
inhibitors (INSTIs), particularly dolutegravir (DTG), have not be assessed.

6. CONCLUSION

Among ART-experienced MSM receiving predominantly DTG-containing regimens in
Yaoundé, viral suppression rate is above the 95% UNAIDS-target, indicating optimal
prevention of HIV transmission among this KP. Moreover, the low rate of HIVDR
stresses the more on the high effectiveness of current ART regimens used, indicating
efficient prevention of drug resistance following treatment failure. These findings
therefore advocate for the extensive implementation of HIV screening and start of
effective ART strategies, and re-enforcement of adherence measures among this sub-
population in this setting and other LMICs sharing similar programmatic features,
towards HIV elimination among KP at a global scale.
7. LIST OF ABBREVIATIONS



ART: Antiretroviral Therapy; CBO: Community Base Organization; DRMs: Drug
Resistance Mutations; DTG: Dolutegravir; EAC: Enhanced Adherence Council; EFV:
Efavirenz; HIV: Human Immunodeficiency Virus; HIVDR: HIV Drug Resistance;
KP: Key Population; LMICs: Low and middle-income countries; MSM: Men who
have Sex with Men; TDF: Tenofovir; 3TC: Lamivudine; EFV: Efavirenz; VL: Viral
Load; GRT: Genotypic Resistance Testing.
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