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Abstract
Background: Human papillomavirus (HPV) infection is associated with anal 
cancers and is more prevalent in gay, bisexual, and men who have sex with men 
(gbMSM), partly due to their vulnerability to HIV infection. Baseline HPV geno-
type distributions and risk factors can inform the design of next-generation HPV 
vaccines to prevent anal cancer.
Methods: A cross-sectional study was conducted among gbMSM receiving 
care at a HIV/STI clinic in Nairobi, Kenya. Anal swabs were genotyped using a 
Luminex microsphere array. Multiple logistic regression methods were used to 
identify risk factors for four HPV outcomes (any HPV, any HR-HPV, and 4- and 
9-valent vaccine-preventable HPVs).
Results: Among 115 gbMSM, 51 (44.3%) were HIV-infected. Overall HPV preva-
lence was 51.3%; 84.3% among gbMSM living with HIV and 24.6% among gbMSM 
without HIV (p < 0.001). One-third (32.2%) had HR-HPV and the most prevalent 
vaccine-preventable HR-HPV genotypes were 16, 35, 45, and 58. HPV-18 was un-
common (n = 2). The 9-valent Gardasil vaccine would have prevented 61.0% of 
HPV types observed in this population. In multivariate analyses, HIV status was 
the only significant risk factor for any HPV (adjusted odds ratio [aOR]:23.0, 95% 
confidence interval [95% CI]: 7.3–86.0, p < 0.001) and for HR-HPV (aOR: 8.9, 95% 
CI: 2.8–36.0, p < 0.001). Similar findings were obtained for vaccine-preventable 
HPVs. Being married to a woman significantly increased the odds of having HR-
HPV infections (aOR: 8.1, 95% CI: 1.6–52.0, p = 0.016).
Conclusions: GbMSM living with HIV in Kenya are at higher risk of anal HPV 
infections including genotypes that are preventable with available vaccines. 
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1   |   INTRODUCTION

Globally, human papillomavirus (HPV) causes anal cancer 
in an estimated number of 30,000 people and one-third 
are in men.1 Anal cancer is rare in general population, but 
persistent anal infection with high-risk HPVs can lead to 
increased risk of anal cancer.2–4 The burden of anal cancer 
in men has been increasing in the past decade.5 Gay, bisex-
ual, and men who have sex with men (gbMSM) are more 
likely to have HPV infection than women and heterosex-
ual men, partly due to their increased risk of anal HPV 
infection.6 Moreover, as HIV infection is a known risk 
factor for anal cancer in men,7,8 gbMSM living with HIV 
are at an even greater risk of multiple HPV infections and 
developing cancerous lesions.9 A recent systematic review 
estimated an overall HPV prevalence difference of 11.1% 
between gbMSM living with HIV and without HIV.10 Anal 
cancer incidence rate is also five times higher in gbMSM 
living with HIV than in HIV-negative counterparts.11

Among more than 50 types of HPV reported to be 
spread through sexual contact and that infect primarily 
the anogenital areas, 13 high-risk HPV (HR-HPV; HPV16, 
18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and 68) have been 
identified as carcinogenic,3 and HPV16 is more frequently 
identified in HPV-related anal cancer than in cervical can-
cer.2,12 However, HPV prevalence and genotype distribu-
tions appear to vary both geographically and temporally. 
Studies from several countries in sub-Saharan Africa in-
cluding South Africa, the Central African Republic, and 
Nigeria indicated a higher prevalence of anal HR-HPV 
infection, ranging from 57.6% to 82.7% among gbMSM, 
especially in HIV-positive groups.13–15 Profiles of anal HR-
HPV genotypes in Africa were nonetheless diverse and the 
study from Nigeria also reported an unusual and unique 
profile of HR-HPV 35 being the predominant one.13 These 
data suggest the importance of characterizing HPV epi-
demiology and genotype distribution across different re-
gions of Africa to further inform local HPV prevention 
strategies.

HPV vaccination and the prevention and control of 
HIV infection are two primary prevention strategies for 
mitigating anal cancer. The HPV vaccine is considered 
to be the most efficient biological intervention to pre-
vent HPV infection and subsequent diseases.16,17 While 

HPV vaccination has been widely incorporated into rou-
tine national schedules for adolescent girls and young 
women (AGYW) in at least 100 countries worldwide, 
most countries, including Kenya, do not include gbMSM 
in their HPV vaccination programs, albeit similar effec-
tiveness against HPV infection and subsequent condi-
tions in males.17 Moreover, current global immunization 
guidelines now recommend HPV vaccination for men up 
to 26 years of age, as well as for gbMSM living with HIV 
up to and including 45 years of age.18,19 In view of the in-
creasing HPV-related anal cancer burden on gbMSM and 
its similarities to cervical cancer, some have proposed an 
urgent call for Kenya to include the gbMSM population 
in the national HPV immunization program.20 Hence, this 
study assessed HPV prevalence, characterized genotype 
distributions, and explored risk factors for HPV infections, 
with a particular focus on vaccine-preventable HPV types.

2   |   MATERIALS AND METHODS

A cross-sectional study was conducted in 2016 among 
gbMSM attending HIV/STI clinics in Nairobi, Kenya. 
These clinics provide HIV/STI care, in support of gbMSM 
in Nairobi County. Those who were males at birth, aged 
18 years and above, and who reported a history of hav-
ing sex with men were eligible for inclusion in the study. 
Following informed written consent, a trained counselor 
interviewed participants using a standardized question-
naire that captured sociodemographic characteristics, 
including age, education, marital status, as well as HIV-
related sexual risks information such as type and frequency 
of sexual behaviors with different types of partners, con-
dom use, and anal douching. After the interviews, clinical 
data and biological samples including rectal swabs were 
collected by a trained clinician.

2.1  |  HPV testing and genotyping

Post-enema rectal swabs from participants were tested at 
the JC Wilt Infectious Diseases Research Lab, National 
Microbiology Laboratory (NML; Winnipeg, Manitoba) 
using an in-house microsphere genotyping assay that 

Our findings support the need for a targeted HPV vaccination campaign in this 
population.

K E Y W O R D S

anal HPV, bisexual, gay and men who have sex with men (gbMSM), HIV/STI, HPV genotypes, 
HPV vaccination, Kenya
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distinguishes 46 mucosal HPV types.21 HPV DNA was 
amplified by nested PCR using type-common primers 
and typed by hybridization to HPV type-specific probes 
coupled to sortable microspheres based on the Luminex 
technology, as previously described.21 According to the 
International Agency for Research on Cancer (IARC) 
nomenclature, there are 13 high-risk types (HR-HPV -16, 
-18, -31, -33, -35, -39, -45, -51, -52, -56, -58, -59, and -68), 
6 genotypes reported as possibly carcinogenic (HPV-26, 
-61, -66, -69, -73 and -82), 9 low-risk (LR) types (LR-HPV 
-6, -11, -40, -42, -43, -44, -53, -54 and -70), and other types 
of unknown risk.3,13 HPV genotypes were also classified 
according to their coverage by the 4-valent Gardasil vac-
cine, which is effective against HPV genotypes 6, 11, 16, 
and 18, or by the 9-valent Gardasil vaccine, which is ef-
fective against HPV genotypes 6, 11, 16, 18, 31, 33, 45, 
52, and 58.

2.2  |  HIV and STI testing

Rapid screening tests were used in the clinics to deter-
mine HIV-1 infection status, as per Kenyan HIV testing 
guidelines. HIV-positive results were confirmed via GS 
HIV Combo Ab/Ab EIA (Bio-Rad, Hercules) and Avioq 
HIV-q Microelisa System (Avioq Inc.) at the JC Wilt lab in 
Winnipeg, Manitoba. HIV viral loads were also quantified 
using the RealTime HIV-1 viral load assay (Abbott) on an 
automated m2000 RealTime system (Promega). STIs in-
cluding Neisseria gonorrhea were tested using the Seegene 
Anyplex 6-plex kit from pre-enema rectal swabs.

2.3  |  Variables and definitions

The primary outcomes of interest include  prevalence of 
HPV infections, HR-HPV, multiple HPV types includ-
ing HPV-16 and -18 coinfection, and any or multiple 
vaccine-preventable HPV types. HR-HPV infection was 
defined as having one or more HR-HPV genotypes, re-
gardless of being co-infected with LR-HPV genotypes. 
Sociodemographic and clinical variables included age, 
marital status (to a woman), level of education, HIV in-
fection, ART status, CD4 count, CD4 percentage, viral 
load, and STI (none, gonorrhea, other). Additional sexual 
behaviors include engaging in sex work, duration of sex 
work, and number of sex partners (regular, casual, or 
transactional) in the past month with different types of sex 
(oral, insertive, receptive) with or without  condom, and 
douching practice. Sexual partners were defined as either 
regular (having a stable sexual relationship with a male 
partner rather than one-off or selling sex work), casual 
(single sexual encounter that does not encompass regular 

or transactional in nature), or transactional (selling sex in 
exchange of money, material support, or other benefits).

2.4  |  Statistical analyses

Data were cleaned and analyzed using R software version 
4.2.1. Baseline characteristics were summarized by de-
scriptive statistics, including frequency and proportion for 
categorical variables and median and interquartile range 
(IQR) for continuous variables. Based on sample distribu-
tion, age was categorized into two groups: ≤30 and 30+ 
years. The genotype-specific prevalence was estimated 
and compared by HIV status and age group. The preva-
lence of having any HPV, any HR-HPV, 9-  and 4-valent 
vaccine-preventable HPV was compared by baseline char-
acteristics. Their risk factors were also assessed using 
multiple logistic regression models and effect sizes were 
displayed as unadjusted (uORs) and adjusted odds ratios 
(aORs) as well as corresponding 95% confidence intervals 
(CI).

2.5  |  Ethical considerations

All participants gave informed consent prior to participa-
tion. This study was approved by the Kenyatta National 
Hospital Ethics Review Committee and the Institutional 
Review Board at the University of Manitoba.

3   |   RESULTS

3.1  |  Characteristics of the study 
population

A sample flow diagram is shown in Figure 1 and partici-
pants' sociodemographic, clinical data, sexual behaviors, 
and anal douching practice are shown in Table 1. Among 
115 participants, the mean age was 28.9 years (SD, 7.4). 

F I G U R E  1   Sample flow diagram. HIV, human 
immunodeficiency virus.

Samples
N = 115

HIV (-)
N = 61

HIV (+)
N = 51
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T A B L E  1   Characteristics stratified by HIV status.

Total HIV

Characteristic n (%) N = 115 Positive N = 51 Negative N = 61 p-value*

Age, mean (SD) 28.9 (7.4) 30.3 (6.7) 27.7 (7.8) 0.011

Age category

≤ 30 69 (63.9) 28 (54.9) 41 (71.9) 0.066

31+ 39 (36.1) 23 (45.1) 16 (28.1)

Marital status

Married to a woman 17 (20.0) 10 (23.8) 7 (16.3) 0.386

Single 68 (80.0) 32 (76.2) 36 (83.7)

Education level

Primary 10 (11.8) 5 (11.9) 5 (11.6) 0.586

Secondary 34 (40.0) 19 (45.2) 15 (34.9)

Tertiary 41 (48.2) 18 (42.9) 23 (53.5)

HIV and related information

HIV

Negative 61 (54.5) – –

Positive 51 (45.5) – –

On ART among HIV+ 37 (72.5) 37 (72.5) –

CD4 count category

≤500 36 (33.0) 30 (58.8) –

500+ 73 (67.0) 21 (41.2) –

CD4%–Median (IQR) 31.0 (24.0, 40.0) 23.0 (18.0, 28.0) –

Undetectable viral load 19 (50.0) 18 (48.6) –

STI infection

No 55 (65.5) 19 (50.0) 36 (78.3) 0.021

Gonorrhea 15 (17.9) 9 (23.7) 6 (13.0)

Other 14 (16.7) 10 (26.3) 4 (8.7)

Sexual behaviors and hygiene practices

Sex work 50 (58.8) 27 (64.3) 23 (53.5) 0.312

Duration of sex work (years), median 
(IQR)

6.0 (3.0, 13.0) 7.0 (5.5, 14.5) 4.0 (3.0, 12.0) 0.048

Number of sex partners, median 
(IQR)

6.0 (3.0, 11.0) 9.0 (3.0, 13.0) 5.0 (2.0, 8.0) 0.114

All types of sex 83 (72.2) 41 (80.4) 42 (68.9) 0.165

Regular partners 81 (70.4) 40 (78.4) 41 (67.2) 0.186

Casual partners 63 (54.8) 34 (66.7) 29 (47.5) 0.042

Transactional partners 50 (43.5) 28 (54.9) 22 (36.1) 0.046

Oral sex 85 (73.9) 42 (82.4) 43 (70.5) 0.144

Regular partners 84 (73.0) 41 (80.4) 43 (70.5) 0.228

Casual partners 69 (60.0) 35 (68.6) 34 (55.7) 0.162

Transactional partners 58 (50.4) 30 (58.8) 28 (45.9) 0.173

Insertive sex 85 (73.9) 42 (82.4) 43 (70.5) 0.144

Regular partners 83 (72.2) 40 (78.4) 43 (70.5) 0.339

Casual partners 69 (60.0) 35 (68.6) 34 (55.7) 0.162

Transactional partners 58 (50.4) 31 (60.8) 27 (44.3) 0.081
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A majority had either secondary or higher education, 
and most were unmarried (to a woman). Fifty-one men 
(44.3%) were HIV-infected. gbMSM living with HIV were 
older than the HIV-negative group (mean 30.3 vs. 27.7, 
p = 0.011). There were no significant differences in marital 
status and education level by HIV status. More than two-
thirds (72.5%) were on antiretroviral therapy, and more 
than half (58.8%) had CD4 count ≤500 cells/μL with a 
median CD4 percentage of 23.0 (IQR, 18.0–28.0). Slightly 
more than one-third were positive for N. gonorrhea and 
other STIs and gbMSM living with HIV were more likely 
to have STIs than their HIV-negative counterparts (23.7% 
vs. 13.0%, p = 0.021). More than half (58.8%) reported pre-
vious sex work with a median duration of 6 years (IQR, 3–
13.0). gbMSM living with HIV had longer duration of sex 
work as compared to the HIV-negative group (mean 7.0 
vs. 4.0, p = 0.048). Compared to the HIV-negative group, 
gbMSM living with HIV reported engagement in more 
frequent casual (66.7% vs. 47.5%, p = 0.042), and transac-
tional sex (54.9% vs. 36.1%, p = 0.046).

3.2  |  HPV prevalence and genotype 
distributions

The overall prevalence of HPV was 51.3% (59/115); the 
prevalence of HR-HPV and LR-HPV were 32.2% and 29.6%, 
respectively (Table 2). Multiple HPV types were also de-
tected; 28 (24.3%) had multiple HPV infections, 11 (9.6%) 
had multiple HR-HPV infections, and 34 (29.6) had LR-
HPV infections. However, there were no cases with HPV-
16 and -18 co-infection. Ten men (8.7%) had HPV-16 and 
only 2 (1.7%) had HPV-18. When stratified by HIV status, 
the HPV prevalence was 84.3% for gbMSM living with HIV 

and 24.6% for gbMSM without HIV (p < 0.001). Compared 
to the HIV-negative group, gbMSM living with HIV were 
also more likely to have multiple HPV (p = 0.011), LR-
HPV (p < 0.001), HR-HPV (p < 0.001), multiple HR-HPV 
(p = 0.001), and HPV-16 (p = 0.041). However, there were 
no significant differences in the prevalence of the HPV 
genotype distributions between ≤30 and 31+ years of age 
(overall HPV prevalence: 58.9% vs. 41.1%, p = 0.265).

HPV-16 was the predominant HR-HPV type (Figure 2). 
When stratified by HIV status, HPV-16, -58, and -45 were 
most common among the HIV-positive group. When strat-
ified by age group, HPV-16, -45, and -35 were most fre-
quent among the age group ≤30 years. Interestingly, all 
gbMSM infected with HPV-58, -51, -18, and -68 were HIV-
positive. The vaccine-preventable HPV genotypes found 
in this study included HPV-16, -18, -33, -45, -52, and -58 
for high-risk types, and HPV-6, and -11 for low-risk types. 
If the vaccine was given prior to infection, the 4-valent 
and 9-valent Gardasil vaccines would have prevented 
type-specific HPV infections in 26 (44.1%) and 36 (61.0%) 
gbMSM (Table 2). As for co-infections with multiple types, 
5.1% and 11.9% of gbMSM would have been prevented.

3.3  |  Risk factors for different 
HPV outcomes

Tables 3 and 4 show findings from multiple logistic re-
gression models assessing the associations between po-
tential risk factors and four HPV outcomes including 
having any HPV infections, any HR-HPV infection, and 
any vaccine-preventable HPV infections. On unadjusted 
analyses, anal infections by any HPV and HR-HPV types 
were significantly associated with having gonorrhea and 

Total HIV

Characteristic n (%) N = 115 Positive N = 51 Negative N = 61 p-value*

Receptive sex 85 (73.9) 42 (82.4) 43 (70.5) 0.144

Regular partners 83 (72.2) 40 (78.4) 43 (70.5) 0.339

Casual partners 83 (72.2) 40 (78.4) 43 (70.5) 0.339

Transactional partners 83 (72.2) 40 (78.4) 43 (70.5) 0.339

Sex with condom use 84 (73.0) 41 (80.4) 43 (70.5) 0.228

Regular partners 83 (72.2) 40 (78.4) 43 (70.5) 0.339

Casual partners 67 (58.3) 34 (66.7) 33 (54.1) 0.177

Transactional partners 58 (50.4) 30 (58.8) 28 (45.9) 0.173

Douching practice 54 (63.5) 27 (64.3) 27 (62.8) 0.886

Abbreviations: ART, antiretroviral therapy; CD, cluster of differentiation; HIV, human immunodeficiency virus; IQR, interquartile range; SD, standard 
deviation; STI, sexually transmitted infection.
*p-value calculated using Pearson's chi-squared test or Fisher's exact test for categorical variables and the nonparametric Mann–Whitney U-test for 
noncategorical variables.

T A B L E  1   (Continued)
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being married (cOR: 6.0, 95% CI: 2.0–20.0, p = 0.002; 
cOR: 3.6, 95% CI: 1.1–14.0, p = 0.049, respectively). 
Likewise, anal infection by 9-valent vaccine-preventable 
HPV was significantly associated with being married to 
a woman. On multivariable analyses, the association be-
tween marital status and anal infection by HR-HPV type 
(aOR: 8.1, 95% CI: 1.6–52.0, p = 0.016) remained sig-
nificant. HIV was the only independent risk factor that 
strongly associated with all four HPV outcomes (any 
HPV – aOR: 23.0, 95% CI: 7.3–86.0, p < 0.001; HR-HPV 
– aOR: 8.9, 95% CI: 2.8–36.0, p < 0.001; 9-valent type – 
aOR: 12.0, 95% CI: 3.1–65.0, p < 0.001; 4-valent –  aOR: 
13.0, 95% CI: 2.8–81.0, p = 0.003).

4   |   DISCUSSION

This study reported the prevalence of anal HPV infec-
tions, genotype distributions, and associated risk factors 
in a Kenyan gbMSM community at high risk of HIV in-
fection and anorectal cancer. We found an  overall high 
prevalence of anal HPV and HIV infections among this 
group of gbMSM. gbMSM living with HIV were at a higher 
risk of HPV infections than those without HIV. HPV-16, 
-35, -45, and -58 were the predominant HR-HPV geno-
types and multiple HPV infections were also frequent. 

A significant proportion of gbMSM were infected with 
vaccine-preventable HPV genotypes. While HIV was the 
only significant independent risk factor for all four HPV 
outcomes assessed in this study, being married to a woman 
was a strong predictor for having any HR-HPV infection.

The prevalence of anal HPV infection found in this 
gbMSM population was lower than the prevalence reported 
in gbMSM living in South Africa,15 Nigeria,14 and the 
Central African Republic,13 ranging from 58% to 92%, or in 
young Black American gbMSM (87%).22 Another study in 
West Africa reported a wide range of HR-HPV prevalence 
(33%–71%) suggesting heterogeneity based on the study 
location.23 In contrast, other gbMSM cohorts in China24,25 
and Thailand26,27 reported lower HPV prevalence, ranging 
between 29% and 56%. Similarly, HIV prevalence reported 
in this gbMSM population was higher than the prevalence 
previously reported in Kenya gbMSM (12.3%–43.0%) and 
in the general Kenyan population (6.1%).28 Studies from 
sub-Saharan Africa also reported a comparably 5–18 times 
higher HIV prevalence in gbMSM as compared to the gen-
eral population.29,30 These indicate an overlapping HPV 
and HIV epidemiology within the gbMSM population in 
Kenya, despite the varying degree of HPV prevalence in 
different geographical locations. However, this should not 
be interpreted as population prevalence as our study was 
based on a single clinic setting.

F I G U R E  2   Genotype distributions 
of anal HPV infections stratified by 
valent vaccine type, HIV status, and 
age groups. The prevalence of HPV 
genotypes is in descending order 
based on the stratifications. HPV, 
human papillomavirus; HIV, human 
immunodeficiency virus; PO, possibly 
oncogenic.

 20457634, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.6008 by IN
A

SP K
E

N
Y

A
 - A

ga K
han U

niversity, W
iley O

nline L
ibrary on [05/06/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



8  |      MINN OO et al.

T
A

B
L

E
 3

 
Lo

gi
st

ic
 re

gr
es

si
on

 a
na

ly
se

s a
ss

es
si

ng
 ri

sk
 fa

ct
or

s f
or

 H
PV

 o
ut

co
m

es
.

A
ny

 H
PV

A
ny

 H
R

-H
PV

n 
(%

)
cO

R
 (9

5%
 C

I)
p-

va
lu

e
aO

R
 (9

5%
 C

I)
p-

va
lu

e
n 

(%
)

cO
R

 (9
5%

 C
I)

p-
va

lu
e

aO
R

 (9
5%

 C
I)

p-
va

lu
e

N
 =

 61
N

 =
 38

A
ge

 c
at

eg
or

y

≤3
0

33
 (5

8.
9)

—


—


19
 (5

5.
9)

—


—


31
+

23
 (4

1.
1)

1.
6 

(0
.7

1,
 3

.5
)

0.
26

7
0.

5 
(0

.1
, 1

.6
)

0.
23

8
15

 (4
4.

1)
1.

6 
(0

.7
1,

 3
.8

)
0.

24
2

0.
71

 (0
.2

, 2
.8

)
0.

62
5

M
ar

ri
ed

 to
 a

 w
om

an
12

 (2
6.

1)
2.

4 
(0

.8
0,

 8
.2

)
0.

13
4

3.
5 

(0
.7

7,
 1

8)
0.

11
4

11
 (4

0.
7)

6.
0 

(2
.0

, 2
0)

0.
00

2
8.

1 
(1

.6
, 5

2)
0.

01
6

Ed
uc

at
io

n 
le

ve
l

Pr
im

ar
y

6 
(1

3.
0)

—


6 
(2

2.
2)

—


—


Se
co

nd
ar

y
17

 (3
7.

0)
0.

67
 (0

.1
, 2

.8
)

0.
57

9
10

 (3
7.

0)
0.

3 
(0

.1
, 1

.2
)

0.
08

6
0.

2 
(0

.0
, 1

.5
)

0.
14

2

Te
rt

ia
ry

23
 (5

0.
0)

0.
85

 (0
.2

, 3
.4

)
0.

82
3

11
 (4

0.
7)

0.
2 

(0
.1

, 1
.0

)
0.

05
5

0.
3 

(0
.0

, 1
.8

)
0.

19
1

H
IV

 st
at

us
43

 (7
4.

1)
16

 (6
.6

, 4
5)

<
0.

00
1

23
 (7

.3
, 8

6)
<

0.
00

1
26

 (7
2.

2)
5.

3 
(2

.3
, 1

3.
0)

<
0.

00
1

8.
9 

(2
.8

, 3
6.

0)
<

0.
00

1

ST
I i

nf
ec

tio
n

N
o

G
on

or
rh

ea
11

 (2
4.

4)
3.

6 
(1

.1
, 1

4)
0.

04
9

6 
(2

1.
4)

1.
8 

(0
.5

2,
 5

.8
)

0.
34

4

O
th

er
10

 (2
2.

2)
3.

2 
(1

.0
, 1

3)
0.

07
2

7 
(2

5.
0)

2.
7 

(0
.7

9,
 9

.1
)

0.
11

0

Se
x 

w
or

ke
r

45
 (7

6.
3)

1.
5 

(0
.6

7,
 3

.5
)

0.
31

6
26

 (7
0.

3)
0.

87
 (0

.4
, 2

.1
)

0.
75

4

N
um

be
r o

f s
ex

 p
ar

tn
er

s

0
17

 (2
8.

8)
—


13

 (3
5.

1)
—



1–
5

17
 (2

8.
8)

1.
0 

(0
.4

, 2
.5

)
>

0.
99

9
1.

0 
(0

.1
, 9

.0
)

0.
99

2
11

 (2
9.

7)
0.

78
 (0

.3
, 2

.1
)

0.
62

0

5+
25

 (4
2.

4)
1.

8 
(0

.7
5,

 4
.6

)
0.

18
5

1.
3 

(0
.1

, 1
2)

0.
80

2
13

 (3
5.

1)
0.

86
 (0

.3
, 2

.2
)

0.
74

9

A
ll 

se
x 

pa
rt

ne
rs

45
 (7

6.
3)

1.
5 

(0
.6

7,
 3

.5
)

0.
31

6
26

 (7
0.

3)
0.

87
 (0

.4
, 2

.1
)

0.
75

4

In
se

rt
iv

e 
se

x 
w

ith
 

pa
rt

ne
rs

46
 (7

8.
0)

1.
5 

(0
.6

7,
 3

.6
)

0.
31

1
27

 (7
3.

0)
0.

93
 (0

.4
, 2

.3
)

0.
87

4

R
ec

ep
tiv

e 
se

x 
w

ith
 

pa
rt

ne
rs

46
 (7

8.
0)

1.
5 

(0
.6

7,
 3

.6
)

0.
31

1
27

 (7
3.

0)
0.

93
 (0

.4
, 2

.3
)

0.
87

4

Se
x 

w
ith

 c
on

do
m

 u
se

45
 (7

6.
3)

1.
4 

(0
.6

1,
 3

.2
)

0.
42

4
27

 (7
3.

0)
1.

0 
(0

.4
, 2

.5
)

0.
99

1

A
bb

re
vi

at
io

ns
: C

I, 
co

nf
id

en
ce

 in
te

rv
al

s; 
cO

R
, c

ru
de

 o
dd

s r
at

io
; H

IV
, h

um
an

 im
m

un
od

ef
ic

ie
nc

y 
vi

ru
s; 

H
PV

, h
um

an
 p

ap
ill

om
av

ir
us

; H
R

, h
ig

h 
ri

sk
; S

TI
, s

ex
ua

lly
 tr

an
sm

itt
ed

 in
fe

ct
io

n.

 20457634, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.6008 by IN
A

SP K
E

N
Y

A
 - A

ga K
han U

niversity, W
iley O

nline L
ibrary on [05/06/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



      |  9MINN OO et al.

T
A

B
L

E
 4

 
Lo

gi
st

ic
 re

gr
es

si
on

 a
na

ly
se

s a
ss

es
si

ng
 ri

sk
 fa

ct
or

s f
or

 a
dd

iti
on

al
 H

PV
 o

ut
co

m
es

.

9-
va

le
nt

 v
ac

ci
ne

-p
re

ve
nt

ab
le

 H
PV

4-
va

le
nt

 v
ac

ci
ne

-p
re

ve
nt

ab
le

 H
PV

n 
(%

)
cO

R
 (9

5%
 C

I)
p-

va
lu

e
aO

R
 (9

5%
 C

I)
p-

va
lu

e
n 

(%
)

cO
R

 (9
5%

 C
I)

p-
va

lu
e

aO
R

 (9
5%

 C
I)

p-
va

lu
e

N
 =

 36
N

 =
 26

A
ge

 c
at

eg
or

y

≤3
0

20
 (5

7.
1)

—


—


14
 (5

3.
8)

—


—


31
+

15
 (4

2.
9)

1.
5 

(0
.6

6,
 3

.5
)

0.
31

4
1.

7 
(0

.5
, 6

.3
)

0.
38

4
12

 (4
6.

2)
1.

7 
(0

.7
0,

 4
.3

)
0.

22
4

1.
9 

(0
.5

, 8
.0

)
0.

37
5

M
ar

ri
ed

 to
 a

 w
om

an
10

 (3
3.

3)
3.

4 
(1

.2
, 1

1)
0.

02
8

6 
(2

7.
3)

1.
8 

(0
.5

4,
 5

.5
)

0.
32

6

Ed
uc

at
io

n 
le

ve
l

Pr
im

ar
y

5 
(1

6.
7)

—


—


3 
(1

3.
6)

—


—


Se
co

nd
ar

y
9 

(3
0.

0)
0.

4 
(0

.1
, 1

.6
)

0.
16

9
0.

3 
(0

.0
, 2

.1
)

0.
21

8
6 

(2
7.

3)
0.

5 
(0

.1
, 2

.8
)

0.
40

0
0.

2 
(0

.0
, 2

.1
)

0.
18

6

Te
rt

ia
ry

16
 (5

3.
3)

0.
64

 (0
.2

, 2
.6

)
0.

52
9

1.
4 

(0
.2

, 1
1)

0.
74

8
13

 (5
9.

1)
1.

1 
(0

.3
, 5

.6
)

0.
91

7
2.

0 
(0

.2
, 2

1)
0.

53
8

H
IV

 st
at

us
27

 (7
5.

0)
6.

5 
(2

.7
, 1

7)
<

0.
00

1
12

 (3
.1

, 6
5)

<
0.

00
1

21
 (8

0.
8)

7.
8 

(2
.9

, 2
5)

<
0.

00
1

13
 (2

.8
, 8

1)
0.

00
3

ST
I i

nf
ec

tio
n

N
o

15
 (5

1.
7)

—


—


10
 (4

5.
5)

—


—


G
on

or
rh

ea
8 

(2
7.

6)
3.

0 
(0

.9
4,

 1
0)

0.
06

3
1.

6 
(0

.3
, 7

.8
)

0.
54

9
7 

(3
1.

8)
3.

9 
(1

.1
, 1

4)
0.

02
8

2.
0 

(0
.4

, 1
0)

0.
42

1

O
th

er
6 

(2
0.

7)
2.

0 
(0

.5
7,

 6
.8

)
0.

26
3

0.
78

 (0
.1

, 3
.8

)
0.

76
5

5 
(2

2.
7)

2.
5 

(0
.6

5,
 9

.0
)

0.
16

4
0.

87
 (0

.1
, 4

.8
)

0.
87

8

Se
x 

w
or

ke
r

19
 (6

3.
3)

1.
3 

(0
.5

4,
 3

.4
)

0.
53

3
16

 (7
2.

7)
2.

3 
(0

.8
2,

 7
.0

)
0.

12
9

N
um

be
r o

f s
ex

 p
ar

tn
er

s

0
8 

(2
2.

2)
—


—


5 

(1
9.

2)
—


—



1–
5

13
 (3

6.
1)

2.
0 

(0
.7

1,
 5

.7
)

0.
20

1
10

 (0
.8

1,
 3

09
)

0.
10

7
9 

(3
4.

6)
2.

1 
(0

.6
3,

 7
.4

)
0.

24
1

5.
8 

(0
.4

, 1
88

)
0.

23
8

5+
15

 (4
1.

7)
2.

1 
(0

.7
8,

 6
.0

)
0.

15
1

6.
9 

(0
.5

7,
 1

91
)

0.
16

7
12

 (4
6.

2)
2.

6 
(0

.8
7,

 9
.2

)
0.

09
9

7.
3 

(0
.6

, 2
12

)
0.

16
3

A
ll 

se
x 

pa
rt

ne
rs

29
 (8

0.
6)

1.
9 

(0
.7

7,
 5

.3
)

0.
18

0
0.

1 
(0

.0
, 1

0)
0.

33
7

22
 (8

4.
6)

2.
5 

(0
.8

7,
 9

.2
)

0.
11

6

In
se

rt
iv

e 
se

x 
w

ith
 

pa
rt

ne
rs

30
 (8

3.
3)

2.
2 

(0
.8

4,
 6

.4
)

0.
12

6
22

 (8
4.

6)
2.

3 
(0

.7
8,

 8
.3

)
0.

16
6

R
ec

ep
tiv

e 
se

x 
w

ith
 

pa
rt

ne
rs

30
 (8

3.
3)

2.
2 

(0
.8

4,
 6

.4
)

0.
12

6
22

 (8
4.

6)
2.

3 
(0

.7
8,

 8
.3

)
0.

16
6

Se
x 

w
ith

 c
on

do
m

 u
se

29
 (8

0.
6)

1.
8 

(0
.7

2,
 5

.0
)

0.
22

4
21

 (8
0.

8)
1.

7 
(0

.6
3,

 5
.6

)
0.

31
7

A
bb

re
vi

at
io

ns
: C

I, 
co

nf
id

en
ce

 in
te

rv
al

s; 
cO

R
, c

ru
de

 o
dd

s r
at

io
; H

IV
, h

um
an

 im
m

un
od

ef
ic

ie
nc

y 
vi

ru
s; 

H
PV

, h
um

an
 p

ap
ill

om
av

ir
us

; H
R

, h
ig

h 
ri

sk
; S

TI
, s

ex
ua

lly
 tr

an
sm

itt
ed

 in
fe

ct
io

n.

 20457634, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.6008 by IN
A

SP K
E

N
Y

A
 - A

ga K
han U

niversity, W
iley O

nline L
ibrary on [05/06/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



10  |      MINN OO et al.

Our study showed a much higher prevalence of anal 
HPV infection in gbMSM living with HIV, which is partic-
ularly higher than the reports among gbMSM living with 
HIV in various settings (72.4% in Central African Republic, 
62–82% in China,31 65.3% in Canada,32 65.6% in Brazil,33 
74.2% in Taiwan34), but lower than the findings from Thai 
gbMSM cohorts (85%–100%).27,35 Anal HPV infections and 
related diseases have been widely studied among gbMSM 
population and it has been known that gbMSM living 
with HIV were at a higher risk of having anal HPV infec-
tions than gbMSM without HIV.10,31,36–38 Our study also 
confirmed this linkage between HIV status and four HPV 
outcomes, including vaccine-preventable HPV infections. 
Wei et al. also showed in their pooled analysis of 29,900 
men that the association between HIV and HPV infec-
tions did not limit to high-risk types but also extended to 
high-grade squamous intraepithelial lesions which could 
eventually lead to anal cancers.10 They also reported that 
HPV prevalence tended to increase with age, but due to 
the limited sample size, we could not investigate this re-
lationship. Nevertheless, these findings strongly suggest 
that gbMSM is a potential target group at high risk of HPV 
infections and should be prioritized when considering the 
evidence-based implementation of HPV and anal cancer 
prevention programs in Kenya.

In our study, HR-HPV genotype distributions appeared 
atypical with HPV-58, -45, and 35 being frequent, while 
HPV-16 remained the predominant genotype and HPV-18 
was poorly represented in this population. Studies from 
the Central African Republic and Nigeria showed a similar 
unusual genotype profile of HPV-35 and 58 being the most 
prevalent 9-valent vaccine HR-HPV.13,14 Interestingly, all 
gbMSM infected by HPV-35 in this study as well as in 
other studies were co-infected with HIV, suggesting a re-
gional concordance of such unique HPV genotype epide-
miology. Although Bouassa and colleagues pointed out 
that HPV-16 and -18 were less prevalent in young Black 
American gbMSM, our findings suggested heterogeneity 
in genotype distributions and Kenya needs evidence in the 
local context to advocate and promote HPV vaccination 
within the gbMSM community.

Interestingly, gbMSM married to women were found 
to be at an increased risk of having HR-HPV infections. 
This could be explained in the following way. Within 
Kenya, gbMSM often have female sex partners which may 
contrast with gbMSM in other countries. Condom usage 
among married couples in Kenya remains low due to a 
number of factors. Examples include the male partners' 
unwillingness to use condoms could be compounded the 
female partners' lack of power to negotiate. Additionally, 
the subsequent higher uptake of contraceptives among 
married women is an important consideration, espe-
cially as access to these medications increases in rural 

and urban areas. All these factors drive the HIV and HPV 
epidemiology in this setting.39 However, we did not find 
any studies examining condomless sex and the transmis-
sion of HR-HPV among married gbMSM in Kenya or else-
where. Despite having relatively higher HPV and HR-HPV 
prevalence, HPV and cancer-related knowledge was low 
among Kenyan women,40 with many reporting no knowl-
edge of HPV as either a sexually transmitted infection or 
as a cancer-causing pathogen, and another recent study 
showed that only a small fraction of these women resid-
ing in Nairobi underwent pap smear.41 This suggests im-
plications for HPV transmission networks and HR-HPV 
genotypes circulating among married couples could also 
be attributable to the high HR-HPV prevalence observed 
among gbMSM who are married to women. Furthermore, 
lack of education surrounding HPV, HPV-associated can-
cers, and the role of HPV vaccination among women 
within Kenya may also play an integral role in under-
standing the epidemiology of HR-HPV infections between 
married partners, including women with male partners 
who have sex with men.

Several HPV genotypes included in the prophylactic 
Gardasil-9 and -4 vaccines were detected in half of HPV-
positive anal samples. The high prevalence of 9- and -4 va-
lent HPV vaccine types in the anogenital region suggests 
a potential area of intervention by targeted HPV vaccina-
tion to reduce the burden of HPV infections and associ-
ated cancer risk among Kenyan gbMSM. The estimated 
efficacy is based on the prevalence of the strains included 
in the vaccine and we would expect higher efficacy against 
the development of precancerous lesions, given that HPV 
vaccines can protect against certain non-vaccine HPV 
types due to cross-reactivity. Despite an increase in global 
demand in recent years, the World Health Organization 
recently implemented a general recommendation that 
HPV vaccination for boys be suspended as of 2019. This 
decision may be contextualized on the notion of “limited 
supply”, where girls and women are prioritized over boys 
and men.42 However, “supply limitations” should not be 
the reason for not vaccinating the gbMSM population, 
and increasing manufacturing capacity, even at a modest 
amount, should be reconsidered.

In addition, a clinical program providing care and 
support in this population reported more anal cancer 
and anal diseases detected coupled with high cases of 
HIV co-infections in the same cohort.20 The program is 
currently planning HPV screening on selected criteria, 
which will be embedded in their routine anal health 
care services for gbMSM communities. Their recent 
proposal containing an urgent call to provide HPV vac-
cines to gbMSM communities pointed out an excess in 
Kenya's stock supply of HPV vaccine due to low uptake 
among the conventional target groups of AGYW. This 
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highlighted the possibility of procuring required HPV 
vaccines for the gbMSM community from the available 
to-be-soon-expired stock.20 Hence, this would warrant 
careful planning and evidence-based implementation 
of the gbMSM-inclusive and targeted HPV vaccination 
efforts in Kenya.

Our study had some limitations. Indeed, the recruit-
ment of participants from one gbMSM clinic in Nairobi, 
Kenya, as well as the small sample size of our study pop-
ulation, may have introduced selection and information 
bias. Hence, the study participants may not represent the 
Kenyan gbMSM community. On the other hand, the clinic 
is well-known across the county and is freely accessible 
to the gbMSM community. This may not entirely alleviate 
the bias but could help understand the contextual HPV 
prevalence in this gbMSM population and inform on the 
upcoming prevention strategies. In addition, our study 
has missing values in some key variables including mar-
ital status and sex work, which warrants cautious inter-
pretation when asserting corresponding relationship with 
HPV prevalence.1

5   |   CONCLUSION

Prevention of HPV infections and anal cancers through 
vaccination, as well as early detection and treatment, are 
on the horizon for Kenya, and promising developments 
around anal health care including HPV vaccination and 
anal cancer screening were proposed by The Global Fund 
to Fight AIDS, Tuberculosis and Malaria. The gbMSM 
community living in Kenya could be at high risk of having 
anal HR-HPV infections, especially among gbMSM living 
with HIV, and major HR-HPV genotypes observed are 
covered by available valent vaccines. Targeted HPV vac-
cination toward gbMSM living with HIV could well serve 
as a potential key prevention strategy for this community 
and should be urgently prioritized.
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