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Abstract

Objective: To investigate the distribution of opportunistic infections (Ols) and factors associated with acquiring
Ols in human immunodeficiency virus (HIV)-infected men who have sex with men (MSM) in comparison to those of
heterosexual patients.

Method: A cross-sectional study was conducted on 82 HIV-infected MSM and 120 HIV-infected heterosexual men in
Bach Mai Hospital, Hanoi, Vietnam. Demographical characteristics and clinical data were collected and analyzed using
appropriate statistics (Mann—Whitney, Chi-square, Fisher’s exact test, and logistic regression).

Results: The prevalence of Ols among MSM and heterosexual patients were 63.4% and 81.7%, respectively. The
most frequent Ol in the MSM group was human papilloma virus (HPV) (11%), followed by hepatitis B virus (8.5%),
mycobacterium tuberculosis (7.3%), and Talaromycosis (2.4%).

Conclusions: Multivariate logistic regression analysis showed that buying sex (odds ratio (OR) = 4, 95% confidence
interval (Cl): 1.13—14.25) and injecting drugs (OR = 13.05, 95% CI: 2.39-71.21) were associated with increased odds
of having Ols in heterosexual patients while increasing age (OR = 1.1, 95% Cl: 1.01-1.24) was correlated to increased
odd of acquiring Ols in the MSM group. HIV-infected MSM accumulates Ols with increasing age, while heterosexual
individuals increase opportunistic infections by buying sex or injecting drugs.
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Human immunodeficiency virus (HIV) prevalence and
incidence have been reported to be relatively high in men
who have sex with men (MSM) (Beyrer et al., 2012;
Solomon et al., 2015; UNAIDS, 2018). The estimated
prevalence of newly HIV-infected MSM is 18% in the
Middle East and North Africa, 50% in North, South, and
Central America, 30% in Asia and the Pacific, 40% in
Latin America, 22% in the Caribbean, and 17% in Western
and Central Africa (Beyrer et al., 2012; UNAIDS, 2018).
Enormous efforts have been made to increase the use of

antiretroviral treatment, to introduce pre-exposure pro-
phylaxis (PrEP), and to enforce and preserve human
rights of the MSM population. Gay men and other MSM
still accounted for 17% of all new HIV infections in 2018
globally (UNAIDS, 2018).

Opportunistic infections (OIs) occur as the result of
immune-suppression and are believed to be responsible
for the development of HIV-associated morbidities and
mortalities (Mitiku et al., 2015). The most frequent Ols in
HIV-infected patients in Vietnam are oral candidiasis,
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tuberculosis, wasting syndrome, lower respiratory tract
infection, cryptococcosis, and penicilliosis (Louie et al.,
2004). The Ols are classified according to severity as
WHO clinical stage 1 to IV (WHO, 2007). The more
severe infections are thought to be associated with poor
disease prognosis, and the degree of severity is dependent
on pathogen exposure conditions, virulence of the patho-
gens, and the status of the immune system (Chaisson &
Moore, 1997).

Antiretroviral therapy (ART) has been reported to
restore the immune system and suppress viral replication
as well as decreases the incidence of Ols and is thought to
have the most profound effect on reducing Ol-related
mortality in HIV-infected patients (Autran et al., 1997;
Hogg et al., 1999; Korencak et al., 2019). For those
patients that still become carriers of Ols, treatment failure
is considered one of the most common causes. These
patients have decreased CD4 T cell counts and increased
HIV viral loads as the result of failure of the immune sys-
tem to protect against pathogens (Benson et al., 2004).
There are patients who become infected with Ols despite
high levels of CD4 T cell counts and viral suppression
(Benson et al., 2004), showing that the risks of acquiring
Ols are not only due to low CD4 T cell counts and high
HIV viral load.

It has been unclear whether the amounts of Ols in
MSM differ from those of HIV-infected heterosexual
men. The distribution of Ols among heterosexual men
has been studied extensively but that of Ols among HIV-
infected MSM in Vietnam has not been known. Louie
et al. (2004) have reported the most frequent opportunis-
tic infections among HIV-infected adults including het-
erosexual men were oral candidiasis, tuberculosis,
wasting syndrome, lower respiratory tract infection,
cryptococcosis, and penicilliosis. Guancuagco et al.
(2017) also confirmed the similar distribution of Ols
among HIV-infected heterosexual patients and empha-
sized the regional differences between various countries
including Japan, Philippines, and Vietnam. Other studies
focusing on the single aspect of Ols also have been
reported in HIV-infected heterosexual patients in Vietnam
including fungal infection, Cryptococcus neoformans,
and other biomarkers such as plasma lipopolysaccharide
(LPS), sCD14, and antiflagellin IgG for studying the

pattern of microbial translocation (Abdurahman et al.,
2014; Ashton et al., 2019; Limper et al., 2017).

The factors associated with acquiring OlIs have not
been studied extensively. The risks associated with sexu-
ally transmitted infections (STIs), which prevalence has
always been reported to be higher in MSM than in hetero-
sexual men (Everett, 2013) have also been investigated in
various studies. Factors associated with increased preva-
lence of STIs among HIV-infected MSM include unpro-
tected sex, having diverse sex partners, increased
consumption of drugs and alcohol, selling and buying
commercial sex, and structural factors such as social
stigma and discrimination, limited access to healthcare,
and lower social status regarding education, housing, and
employment (Bautista et al., 2004; Koblin et al., 2006).
Risk of anal chlamydia was increased with unprotected
anal intercourse, while increased risk of having herpes
simplex virus 2 (HSV-2) was linked to multiple sexual
partners and the risk of anal gonorrhea increased with
unprotected sex (Castillo et al., 2015).

There have been limited studies focusing on the distri-
bution of Ols among in HIV-infected MSM in compari-
son to that of heterosexual men in Vietnam. This study is
an attempt to investigate the difference in the distribution
of OIs among HIV-infected MSM in comparison to HIV-
infected heterosexuals in Bach Mai Hospital, Hanoi,
Vietnam. The results have long-term implications for
designing the most suitable prevention program in order
to reduce OIs and improve general health of HIV-infected
vulnerable MSM in Vietnam.

Methods
Study Design and Setting

The study was designed as a cross-sectional study includ-
ing all HIV-infected MSM patients enrolled and treated at
the outpatient’s clinic at Centre of Infectious Disease,
Bach Mai Hospital, Hanoi, Vietnam from January to June
2019. All MSM patients and 120 randomly chosen het-
erosexual patients (n = 82 and n = 120, respectively)
were included in the study. The majority of MSM (n =
76, 92.7%) and heterosexual (n = 185, 91.6%) patients
are treated with first-line antiretroviral therapy with the
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most frequent regimen tenofovir disoproxil fumarate
(TDF) + lamivudine (3TC) + efavirenz (EFV). Only one
MSM and two heterosexual patients are currently treated
with abacavir (ABC) + lamivudine (3TC) + efavirenz
(EFV), one heterosexual patient is treated with zidovu-
dine (AZT) + lamivudine (3TC) + nevirapine (NVP),
and six patients are currently using second-line ART zid-
ovudine (AZT) + lamivudine (3TC) + lopinavir/ritona-
vir (LPV/r) and tenofovir disoproxil fumarate (TDF) +
lamivudine (3TC) + lopinavir/ritonavir (LPV/r).

Ethical permission to conduct the study has been
obtained by the Institutional Review Board of Dinh Tien
Hoang Institute of Medicine, Hanoi, Vietnam, registra-
tion number IRB-007. All participants were asked for
written consent after having had the study explained,
read, and understood the minimal risks involved in the
study, and informed about the confidentiality of the data.
Each patient was assigned with an ID number and the
personal information was confidentially kept by the proj-
ect principal investigator until data were entered into the
study databases.

Sample and Data Collection

There were total sample population of HIV-infected
MSM (n = 80) registered at outpatient’s clinic of Centre
of Infectious Disease, Bach Mai Hospital. Since the num-
bers of heterosexual patients were higher than MSM, a
ratio of 1 MSM per 1.5 heterosexual individuals was cho-
sen for the study. Interviewers were present at outpa-
tient’s clinic every day in order to conduct face-to-face
interviews with all selected patients and fill in the ques-
tionnaire papers. Since there was two newly diagnosed
HIV-positive MSM, a total of 82 patients included in
MSM group. Regarding the data collection of heterosex-
ual men, if any heterosexual patients refused to partici-
pate in the study, researchers went back to the list of
patients and randomly chose the substitution in order to
obtain the planned number of 120 heterosexual men.

The demographic and clinical data were collected
from medical records that had been filed properly by
medical staff at each visit of patients. The clinical data
included: CD4 T cell count, HIV viral load, duration of
ART, serum level of liver enzymes alanine transaminase
(ALT) and aspartate transaminase (AST), creatinine,
hemoglobin, HIV/OI co-infection, clinical stage, oppor-
tunistic infections (OIs), and sexually transmitted infec-
tion (STI). The clinical stage was determined according
to the WHO clinical staging system for HIV/AIDS
(WHO, 2005). The opportunistic infections (OIs) and
sexually transmitted infections (STIs) were also accessed
based on the WHO guideline (WHO, 2005).

Demographic information, socioeconomic status, and
behavior data were collected by a questionnaire

“Biobehaviour survey guidelines for populations at risk
for HIV” designed by WHO (Global HIV Strategic
Information Working Group, 2017). The use and validity
of the questionnaire have been well reported in Vietnam
and other countries (Hakim et al., 2018; Volkmann et al.,
2018). The demographic data collected included: age,
body mass index (BMI), birthplace, living place, employ-
ment status, education, income, having partner, alcohol
consumption, and use of injectable drugs. Other charac-
teristics regarding sexual activity were also collected
including age at sexual debut, last sexual activity, buying
sex, using condom, and using lubricant.

Data Analysis

The data were managed by Epidata 3.1 (Epidata, “The
Epidata Association” Odense, Denmark”, https:/www.
epidata.dk/index.htm) and analyzed by Stata 12.0.20
(Stata Corp LLC, Texas, USA) for descriptive statistics,
statistical inference, and logistic regression. The descrip-
tive statistics were used to summarize the variables,
whereas the statistical inferences (Man—Whitney, Chi-
square, and Fisher’s exact tests) were used to compare
different variables between MSM and heterosexual
groups. Potential associated factors that were found to be
significant in univariate analysis, or with a p value <.15,
were entered in a forward stepwise selection multivariate
logistic regression model to identify independent factors
associated with increased odds of acquiring Ols or STI.
All reported probability (p) values are two-sided; p val-
ues of <.05 considered to be statistically significant.

Results

General Demographical Characteristics
of HIV-Infected MSM and Heterosexual
Participants

Table 1 presents the general characteristics of the studied
HIV-infected MSM and heterosexual men. Generally,
MSM were younger than heterosexual men (median: 28,
interquartile range (IQR): 24-32 and 38, IQR: 35-42, p
< .01) and mostly lived in urban areas (n = 58, 70% vs.
n = 43,35.8%, p <.01). MSM had higher mean incomes
than the heterosexual group (353USD, IQR: 172-645 vs.
231USD, IQR: 172-322.5, p < .01). Heterosexual indi-
viduals consumed more alcohol and there was a higher
percentage of injecting drug abuse than in the MSM
group (n = 73, 60.8% vs. n = 20, 24.4%, p < .01) and (n
= 56,46.7% vs.n = 2,2.4%, p < .01), respectively.
The MSM group had lower levels of sexual activity in
the last 6 months compared to the heterosexual men (n =
38, 46.3% vs. n = 95, 79.2%, p < .01). The majority of
the heterosexual group used condom frequently (n = 66,
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Table |. The Demographic Characteristic of HIV-Infected MSM and Heterosexual Participants Treated at Bach Mai Hospital,
Hanoi, Vietnam.

Heterosexual
Characteristics Total (n = 202) MSM (n = 82) (n = 120) p value
Age (median, IQR) 35 (28-40) 28 (24-32) 38 (35-42) <.01?
BMI (median, IQR) 20.9 (19.3-22.7) 21.3 (19.4-22.9) 20.6 (19-22.7) 522
Birthplace (n,%) Urban 67 (33.2) 34 (42.5) 33 (27.5) .04°
Rural 135 (66.8) 48 (58.5) 87 (72.5)
Living place (n,%) Urban 101 (50) 58 (70.7) 43 (35.8) <.0l1°
Rural 101 (50) 24 (29.3) 77 (64.2)
Employment status Unemployed 6 (3) 0 (0) 6 (5) <.0l¢
(n,%) Student 9 (4.5) 8 (9.8) | (0.8)
Farmer 10 (5.0) 1 (1.2) 9 (7.5)
Retired/disability pension 1 (0.5) 1 (1.2) 0 (0)
Government employee 8 (4.0) 33.7) 54.2)
Freelance 102 (50.5) 33 (40.2) 69 (57.5)
Private company employee 66 (32.7) 36 (43.9) 30 (25.0)
Education (n,%) Elementary school 10 (5.2) 1(1.2) 9(8.2) <.0l°
Secondary school 28 (15.2) 7 (8.6) 21 (20.4)
High school 59 (31.9) 14 (17.1) 45 (43.7)
University/college or 95 (48.7) 60 (68.2) 35 (32.7)
higher
Total income per month (USD) 332 (172-322.5) 353 (172-645) 231 (172-322.5) <.0l?
Having partner (n,%)  Yes 84 (41.6) 56 (68.3) 28 (23.3) <.0l®
No 118 (58.4) 26 (31.7) 89 (74.2)
Alcohol consumption  Yes 93 (46.0) 20 (24.4) 73 (60.8) <.0l®
(n,%) No 109 (54.0) 62 (75.6) 47 (39.2)
Injecting drug (n,%) Yes 58 (28.7) 2 (2.4) 56 (46.7) <.0l®
No 135 (66.8) 80 (97.6) 55 (45.8)

Table 2. The Behavioral Characteristic of HIV-Infected MSM and Heterosexual Participants Treated at Bach Mai Hospital,
Hanoi, Vietnam.

Heterosexual
Characteristics Total (n = 202) MSM (n = 82) (n = 120) p value
Age at sex debut (median, IQR) 20 (19-22) 20 (18-23) 20 (19-22) 292
Last sexual activity (n,%) 0-6 month 133 (65.8) 38 (46.3) 95 (79.2) <.0l¢
6—12 month 27 (13.4) 18 (22.0) 9 (7.5)
>12 month 41 (20.3) 26 (31.7) 15 (12.5)
Refuse to answer 1 (0.5) 0 (0) | (0.8)
Buying sex (n,%) Yes 71 (35.1) 13 (15.9) 58 (48.3) <.0l®
No 131 (64.9) 69 (84.1) 62 (51.7)
Using condom (n,%) Yes 96 (47.5) 30 (36.6) 66 (69) <.0l¢
No 106 (52.5) 8(21.2) 29 (30.5)
Using lubricant (n,%) Yes 68 (33.7) 58 (70.7) 10 (8.3) <.0l¢
No 15 (7.4) 5(6.1) 10 (8.3)
Refuse to answer 119 (58.9) 19 (23.2) 100 (83.3)

*Mann—Whitney test.

®Chi-square test.

‘Fisher’s exact test.

IQR = interquartile range; MSM = men who have sex with men.
Bold value: p is considered to be significant difference p < 0.05.
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Table 3. Clinical Characteristics of HIV-Infected MSM and Heterosexual Participants Treated at Bach Mai Hospital, Hanoi,

Vietnam.
Total MSM Heterosexual
p value (Mann—

Clinical characteristics Median IQR Median IQR Median IQR Whitney)
CD4 T cell count (ceslls/pl) 474 293 613 498 341 646 425 260.5 602.5 .03
HIV viral load (copies/ml) ND ND ND NA
Duration of ART (months) 44 26 64 29.5 14 44 58 35 835 <.0l
SGPT/ALT (IU/L) 39 27 62 36.5 26 52 415 28 64 .09
SGOT/AST (IU/L) 31.5 24 4| 28 23 35 35 26 52 <.0l
Creatinin (umol/l) 81.5 75 90 8l 74 87 82 75 91 .19
Hemoglobin (g/l) 156 148 163 157 149 163 154 147 161.5 .16

ART = antiretroviral therapy; HIV = human immunodeficiency virus; IQR: interquartile range; MSM = men who have sex with men; NA = not
available; ND = not defined; ALT = alanine transaminase; AST = aspartate transaminase.

69%); whereas only 36.6% (n = 38) of MSM frequently
used condom (p < .01). Around 70.7% (n = 58) in MSM
group used lubricant compared to only 10% (n = 5) of
the heterosexual men (p < .01). Regarding buying sex,
48.3% (n = 58) of the heterosexual men reported to use
commercial sex as compared to 15.9% (n = 13) of the
MSM group (p < .01) (Table 2).

Clinical Characteristics of HIV-Infected MSM
and Heterosexual Patients

All of the patients were on ART and the viral load was
suppressed to under detectable levels. Both groups had
high levels of CD4 T cell counts. Among other clinical
markers, only AST was significantly different between the
two groups (28 IU/L, IQR: 23-35 in MSM vs. 35 IU/L,
IQR: 26-52 in heterosexual men, p < .01) (Table 3).

Distribution of STIs and Ols Among HIV-
Infected MSM and Heterosexual Participants

There was a high prevalence of Ols in both groups (n = 52,
63.4% in MSM vs. n = 98, 81.7% in heterosexual men, p
< .01) and most patients were in clinical stage I. The most
frequent Ols in the MSM group were HPV infection (n = 9,
11%), followed by hepatitis B virus (HBV) infection (n =
7, 8.5%), mycobacterium tuberculosis (n = 6, 7.3%), and
Talaromycosis infection (n = 2, 2.4%). Instead, the most
frequent Ols in the heterosexual group were mycobacte-
rium tuberculosis (n = 31, 25.8%), followed by Varicella-
Zoster virus infection (n = 18, 15%), Talaromycosis, and
Thrush and dermatitis (each contributed to 12.5% of the
total infection, n = 15). While the MSM individuals were
significantly more often infected with HPV (11% vs. 3%,
p = .04), the heterosexual group individuals were more
likely to be infected with Mycobacterium tuberculosis,
Talaromycosis, and Toxoplasma gondii Encephalitis (7.3%
vs. 25.8%, p < .01; 2,4% vs. 12.5%, p = .01 and 1.2% vs.
10%, p = .01, respectively).

There was no significant difference in percentage of
STIs between the groups (MSM: n = 44, 53.7%, hetero-
sexual: n = 59, 49.2%). The frequency of syphilis was
significantly higher in the MSM than in the heterosexual
group (n = 26,31.7% vs. n = 3, 3.0%, p < .01). HCV
infections were more frequent in heterosexual men (n =
66, 55%) than in the MSM group (n = 4,4.9%) (p < .01)
(Table 4).

Factors Associated With Sexually Transmitted
Infections

Age, using lubricants, levels of liver enzyme ALT, AST,
and injecting drug were all found to be independently
associated with increased odds of acquiring STIs when
subjected to univariate logistic regression analysis for the
pool data of MSM and heterosexual groups: age (odds
ratio (OR) = 1.05, 95% confidence interval (CI):
1.01-1.09); levels of liver enzyme ALT (OR = 1.01, 95%
CI: 1.00-1.02) and AST (OR = 1.02, 95% CI: 1.00-
1.03); and injecting drug (OR = 3.08,95% CI: 1.61-5.88).
Using lubricant was protective, reducing the odds of hav-
ing STIs to 0.26 (95% CI: 0.07-0.9) (Table 5). When ana-
lyzed by multivariate logistic regression, none of the
factors showed significant association with presence of
STI (Table 6). Thus, analyzing each group separately,
such associations have not been observed (data not
reported).

Factors Associated With Opportunistic
Infections

In the univariate logistic regression model for the pool
data of MSM and heterosexual groups, independent vari-
ables that showed significant association with Ol acquisi-
tion included age (OR = 1.10, 95% CI: 1.05-1.15),
having a partner (OR = 2.53, 95% CI: 1.28-5.00), buy-
ing sex (OR = 3.37, 95% CI: 1.53-7.41), longer ART
duration (OR = 1.01, 95% CI: 1.00-1.02), and injecting
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Table 4. Frequency of Opportunistic Infection Among HIV-Infected MSM and Heterosexual Participants Treated at Bach Mai

Hospital, Hanoi, Vietnam.

Total MSM Heterosexual
(n = 202) (n = 82) (n = 120)
Characteristics N % N % N % p value
WHO HIV clinical stage | 201 99.5 8l 98.8 120 100.0 Al?
v | 0.5 I 1.2 0 0.0
HIV/Ols coinfection Yes 150 74.3 52 63.4 98 81.7 <.0I®
No 52 25.7 30 36.6 22 18.3
Frequency of Ols Bacterial enteric | 0.5 0 0.0 I 0.8 1.00*
Bacterial respiratory | 0.5 0 0.0 I 0.8 1.00*
Cryptococcosis | 0.5 0 0.0 I 0.8 1.00
Cytomegalovirus 2 1.0 | 1.2 I 0.8 1.00*
Herpes simplex virus 2 1.0 2 24 0 0.0 1.00*
Human papillomavirus 13 6.4 9 11.0 4 33 .04*
Mycobacterium tuberculosis 37 18.3 6 7.3 31 258 <.01*
Pneumocystis Pneumonia 5 25 | 1.2 4 3.3 .65?
Talaromycosis (Penicilliosis) 17 8.4 2 24 15 12.5 .0l
Toxoplasma gondii 13 6.4 | 1.2 12 10.0 .022
Encephalitis
Varicella-Zoster virus 23 1.4 5 6.1 18 15.0 072
Thrush and dermatitis 20 9.9 5 6.1 15 12.5 .16?
HBV 25 12.4 7 85 18 15.0 170
HCV 70 347 4 49 66 550 <.0I*
STls Yes 70 347 44 53.7 59 49.2 530
No 192 95.0 38 46.3 6l 50.8
Frequency of STls Syphilis 29 14.4 26 31.7 3 25 <01
Gonorrhea 6 3.0 4 49 2 1.7 222
Chlamydia 4 2.0 4 49 0 0.0 .03®

?Fisher’s exact test.
®Chi-square test.

HBV = hepatitis B virus; HCV = hepatitis C virus; HIV = human immunodeficiency virus; MSM = men who have sex with men; Ol =

opportunistic infections; STI = sexually transmitted infections.

Table 5. Factors Associated With STI Acquisition in HIV-
Infected MSM and Heterosexual Men Analyzed by Univariable
Logistic Regression Model.

Table 6. Factors Associated With STI Acquisition in
HIV-Infected MSM and Heterosexual Men Analyzed by
Multivariable Logistic Regression Model.

Variables OR b value 95% Cl Variables OR p value 95% Cl

Age 1.05 .0l 1.0l 1.09 Age 1.00 .06 0.91 I.10
Using lubricant 0.26 .03 0.07 0.90 Using lubricant 0.71 Al 0.47 1.07
Liver enzyme ALT 1.01 .03 1.00 1.02 Liver enzyme ALT 1.01 A5 0.99 1.03
Liver enzyme AST 1.02 <.0l 1.00 1.03 Liver enzyme AST 0.98 A5 0.94 1.03
Injecting drug 3.08 <.0l 1.61 5.88 Injecting drug 2.40 .39 0.33 17.30

drug (OR = 15.44 times, 95% CI: 3.61-66.11). Using
lubricant was protective, reducing the odds to 0.49 (95%
CI: 0.25-0.93) (Table 7). Using multivariate logistic
regression analysis, only age (OR = 1.09, 95% CI: 1.02—
1.17), buying sex (OR = 2.7, 95% CI: 1.1-6.6), and
injecting drug (OR = 15.1, 95% CI: 3.2-70.0) were sig-
nificantly associated with OI acquisition (Table 8).

ALT = alanine transaminase; AST = aspartate transaminase.

Buying sex and injecting drug increased the odds of hav-
ing OIs to 4.0 times (95% CI: 1.13-14.25) and 13.05
times (95% CI: 2.39-71.21), respectively, in heterosexual
patients, while age was the only factor found to be associ-
ated with increased odds of acquiring OI in the MSM
group (OR = 1.1, 95% CI: 1.01-1.24) (Table 9).
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Table 7. Factors Associated With Ol Acquisition in HIV-
Infected MSM and HIV-Infected Heterosexual Men Analyzed
by Univariable Logistic Regression Analysis.

Variables OR p value 95% Cl

Age I.10 <.0l 1.05 I.15
Having partner 2.53 <.01 1.28 5.00
Buying sex 3.37 <.0l 1.53 741
Using lubricant 0.49 .03 0.25 0.93
Duration of ART 1.0l .03 1.00 1.02
Injecting drug 15.44 <.0l 3.6l 66.11

Table 8. Factors Associated With Ol Acquisition in HIV-
Infected MSM and HIV-Infected Heterosexual Men Analyzed
by Multivariable Logistic Regression Analysis.

Variables OR p value 95% ClI

Age 1.09 .0l 1.02 .17
Having partner 0.80 61 0.34 1.87
Buying sex 2.76 .03 1.08 7.06
Using lubricant 2.58 .08 0.88 7.55
Duration of ART 0.99 51 0.98 1.0l
Injecting drug 13.84 <.01 2.90 66.10

Table 9. Factors Associated With Ol Acquisition in HIV-
Infected MSM and HIV-Infected Heterosexual Men Analyzed
Separately Each Group by Multivariable Logistic Regression
Analysis.

Variables (heterosexual

patients) OR p value 95% ClI
Age 1.13 .07 099 1.28
Having partner 1.28 74 0.30 5.52
Buying sex 4.0 .03 1.13 14.25
Using lubricant 1.44 72 0.20 10.39
Duration of ART 0.99 30 096 1.0l
Injecting drug 13.05 <.01 239  71.21
Variables (MSM) OR p value 95% ClI
Age I.11 .03 1.01 1.24
Having partner 0.63 4 0.21 1.87
Buying sex 2.04 .36 044 938
Using lubricant 8.72 .07 0.84 90.63
Duration of ART 0.99 51 0.96 1.02

ART = antiretroviral therapy; MSM = men who have sex with men;
OR = odds ratio; 95% Cl = 95% confidence interval.

Discussion

The study showed that the prevalence of Ols was 63.4%
and 81.7% in MSM individuals and heterosexual partici-
pants, respectively. Previous reports of OI prevalence
have varied: Pang et al. (2018) reported the prevalence of
OlI to be 63.9% (n = 954), Ghate et al. (2009) in India

reported 35.5% (n = 457), while in Brazil, 51% (n = 79)
has been reported and 10% in southern India (n = 558)
(Gadelha et al., 2002; Kumarasamy et al., 2005). The cur-
rent findings presented relatively high levels of Ols com-
pared to other findings except for the study conducted by
Pang et al., who investigated the overall prevalence of
Ols among HIV-infected patients. The higher prevalence
of OI in current study might be due to the fact that
Vietnam also is burdened by a high prevalence of infec-
tious disease. While the age and the CD4 T cell counts
were relatively lower in studies conducted by Pang et al.
and Gadelha et al., it is understandable that the preva-
lence of OI was high among these populations. Patient
groups with high levels of CD4 T cells counts were typi-
cally found to have a low prevalence of Ols. Thus, the
relatively high proportion of OI acquisition in current
study was surprising, as most of the patients showed rela-
tively high levels of CD4 T cells and viral suppression.
All of the participants were on the ART, and ART initia-
tion has been reported to be associated with a reduced
incidence of OlIs (Ghate et al., 2009), suggesting the OI
acquisition was determined by other factors in addition to
CDA4 T cell counts and HIV viral load.

The proportion of the major Ols found in the current
study was quite consistent with the study conducted by
Gangcuangco et al. (2017), in which the authors investi-
gated the prevalence of major OIs among ART-naive
HIV-infected patients in several countries, including
Vietnam. Consistent with most of the findings regarding
the Ols in HIV-infected patients, tuberculosis was identi-
fied as the most predominant OI in heterosexual partici-
pants, with a prevalence of 25.8%. The percentage was
lower than that of the study conducted in Vietnam in 2017
and a study conducted in Ethiopia (Mitiku et al., 2015).
This was generally higher than most of the studies in
most other developed and developing countries like
Ethiopia (9.7%, n = 358) (Mitiku et al., 2015). The prev-
alence of tuberculosis infection in HIV-infected MSM
was rather low (7.3%), and comparable to the prevalence
reported in other studies. The low prevalence of tubercu-
losis infection in the MSM group might be explained by
the fact that MSM patients in the study were young, and
therefore had received proper tuberculosis vaccination
and good healthcare service, in comparison to older het-
erosexual counterparts. Nevertheless, this prevalence is
still significantly higher than that of the general popula-
tion (Lien et al., 2009), suggesting tuberculosis is still one
of the major opportunistic infections in the HIV-infected
population in Vietnam.

Following tuberculosis, Varicella-Zoster virus (15%)
and Talaromycosis (Penicilliosis) (12.5%) were found to
be second and third most common Ols in heterosexual
participants, which was in accordance with most findings
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in other studies (Mitiku et al., 2015). Varicella-Zoster
virus and Talaromycosis (Penicilliosis) accounted for
only 6.1% and 2.4% infection in MSM patients. Varicella-
Zoster virus is one of nine herpes viruses known to infect
humans, enters through respiratory system with the prev-
alence in the incidence rate of 1.02—1.8 cases per 100,000
inhabitants (Becerra et al., 2013) among general popula-
tion. Gangcuangco et al. (2017) have emphasized the
regional indifferences in Varicella-Zoster virus infection
among HIV-infected patients and showed that patients
from Bach Mai Hospital acquired lower levels of infec-
tion compared to those at Nagoya Medical Center (NMC,
Nagoya, Japan), Lampang Hospital (LPH, Lampang,
northern Thailand), and Philippine General Hospital
(PGH, Manila, Philippines); however, the authors have
not stratified the data into different subpopulations such
as MSM and heterosexual patients. The proportion
reported by Gangcuangco et al. (2017) in antiretroviral-
naive patients was much lower than that in the current
study, suggesting increased infection during treatment or
improvement of the screening method for Varicella-
Zoster virus among HIV patients in Bach Mai Hospital
currently.

Talaromycosis (Penicilliosis) has been considered to
be infected in small rate among general population, its
occurrence has increased due to infection of HIV, espe-
cially more common in Southeast Asia (Chastain et al.,
2017). Gangcuangco et al. (2017) reported the prevalence
of Penicilliosis among patients in Bach Mai Hospital of
16.6% (n = 384), which is much higher than that of the
current study. Regional differences have also been
addressed in the study comparing the prevalence of cer-
tain opportunistic infections among different hospitals,
suggesting the difference in living areas of MSM and het-
erosexual participants might account for this variation.

In the MSM participants, HPV (11%) had the highest
prevalence among Ols compared to only 3.3% of hetero-
sexual patients. The incidence of HPV infection has been
reported to be increased in HIV-positive MSM and the
prevalence in the current study was significantly lower
than as reported by the SUN study conducted in the
United States, which is 31% (n = 403), compared to only
11% HPV positive patients reported in the present study
(Patel et al., 2018). The general prevalence of HPV in
heterosexual men has reported to be 1.3%-72.9% (Dunne
et al.,, 2006) in systematic review of 40 publications
focusing on the infection of HPV among men. The low
prevalence might due to the less advanced techniques of
screening for HPV and other characteristics of the partici-
pants, including lower sexual activity. There was no
screening program for HPV for HIV-infected patients,
especially MSM in Vietnam and they were diagnosed
only if they experienced symptoms. Therefore, the real
prevalence of HPV among HIV-infected MSM could be

considerably higher, compared to what has been reported.
Additionally, the HPV infection in men has not been con-
sidered to be an important public health problem, thus, a
more and comprehensive study should be conducted on
the prevalence of HPV among men in general and HIV-
infected heterosexual and MSM in order to provide a
complete picture regarding the infection of HPV.

The prevalence of STIs was similar to in both groups;
however, the distribution of infection is not the same.
HCYV infected only 4.9% of MSM; however, it affected
55% of heterosexual men. The results of MSM were gen-
erally consistent with those that have been reported, how-
ever, that of heterosexual men were much higher. Platt
et al. (2016) constructed a meta-analysis in 783 studies
and showed the estimated prevalence of HCV was 2.4%
(IQR 0.8-5.8) within general population samples, 4.0%
(1.2-8.4) within pregnant or heterosexually samples,
6.4% (3.2-10.0) in men who have sex with men (MSM),
and 82.4% (55.2-88.5) in people who inject drugs
(PWID). Clipman et al. (2020) also suggested the risk of
increased HCV infection associated with drug use. The
current subpopulation has up to 46.7% (n = 4,994) het-
erosexual patients using drug, which might be associated
with increased prevalence of HCV. However, the study
conducted in South Africa support the opposite trend in
HCV infection among HIV-infected MSM and confirmed
the association between injecting drug use and increased
risks of HCV. The lower percentage of MSM in Bach Mai
Hospital using drug might explain the lower HCV infec-
tion. Syphilis has been regarded as one of the most fre-
quent STIs among HIV-infected MSM, in current study,
the prevalence of Syphilis was 31.7% and 2.5% in MSM
and heterosexual participants. The results were consistent
with that of different studies conducting on HIV-infected
MSM and heterosexual patients. The reason for the dif-
ference has not been established. One of the reasons for
the difference is that HIV-infected heterosexual patients
have been infected for longer period of time, therefore
they might have been treated; while the MSM, on the
other hand, has recently been infected with HIV and thus
they might have just currently been diagnosed (Ang et al.,
2020; Roth et al., 2020). Ang et al. also confirmed that the
annual incidence rate of syphilis was consistently higher
among MSM than in heterosexual men and the incidence
was on the rise especially in MSM group with the risk
factors including younger age, race, and being an MSM.
It is unknown why MSM suffer from higher risk of syphi-
lis; however, giving that MSM in current study was
younger than heterosexual counterparts, the prevalence
could be reasonably higher (Gogela et al., 2018).

Regarding the factors associated with increased odds
of having Ols, increased odd was found to be associated
with buying sex and injecting drug in heterosexual men
and with age in the MSM group. The associated factors
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for developing Ols have been investigated in several
studies, including occupational factors, younger age,
advanced baseline WHO stage, ART adherence, recent
hemoglobin status, and recent weight were all identified
to be parameters that could correlate to factors in Ols
occurrence (Bhuvana et al., 2015). The current study
stated that older individuals were more prone to devel-
oped OI than younger, which is supported by the finding
of Bhuvana et al. (2015), in which age was reported to
reflect the cumulative exposure to, and thus increased
risk to become infected with tuberculosis. Ghate et al.
(2009) reported that older age was a strong risk factor for
developing Ols. Nevertheless, Moges and Kassa (2014)
reported that younger age, was one of the risk factors for
the occurrence of Ols; Lawn et al. demonstrated that
younger age was a strong determinant of OlIs (Lawn et al.,
2005). A study conducted in US patients by Palella et al.
(1998) found no significant association between age and
development of Ols. No findings with association
between gender, CD4 T cell counts, WHO HIV stages, or
HIV viral load were found and that has been proved to
play significant roles and OI acquisition. Notably, age
was only associated factor found in MSM and not in het-
erosexual men, suggesting accumulation of opportunistic
infections in HIV-infected MSM may be more severe.
There is a need to study these issues thoroughly, to fully
understand the reasons for, and consequence of this asso-
ciated factor, in order to develop proper intervention for
this subpopulation.

In the current study, association between buying sex
and injecting drug with an increased odd of having Ols in
heterosexual participants was found. Unprotected sexual
activity through commercial sex was thought to be asso-
ciated with STIs. The proportion-using condom was rela-
tively high in the heterosexual group and there was a low
prevalence of STIs in this subpopulation, suggesting that
other infections might spread by commercial sex involve-
ment. Certain diseases including HBV, HCV, HPV, and
Herpes simplex virus have been shown to be infected
through unprotected sex with the infected partners
(Poudel et al., 2011) . Additionally, the prevalence of cer-
tain opportunistic infection related to sexual transmission
among sex workers have been shown to be significantly
high (Bremer et al., 2016; Goldsamt et al., 2018), sug-
gesting the possibility of high levels of transmission for
the heterosexual patients using the service. In search for
other studies investigating this association and showing
only the heterosexual group with an increased odd of
acquiring OlIs when buying sex, the results might have
had important implications for optimizing the caring pro-
grams for the two subpopulations.

Drug abuse using injections has always been regarded
as an associated factor for increased odd of having Ols.
One of the reasons is the sharing needles since certain

infections can be transmitted through blood. This might
explain why the heterosexual group in the current study
suffered from a high percentage of opportunistic infec-
tions. The association was not found in MSM partici-
pants, which might be due to the lower percentage of
drugs used in this group. The patients showed distinct
factors associated with increased opportunistic infection,
which can be explained by the fact that our populations
differ in terms of social status, demography, education,
and lifestyle, which makes them unique, compared to
other HIV-infected populations as well as to other HIV-
infected MSM populations that have been studied.

There are several limitations within this study. First of
all, all MSM and heterosexual participants were chosen
from patients enrolled at Bach Mai Hospital, while MSM
was much younger and mostly from urban areas with
higher education and incomes, the comparison might be
affected by the selection bias of the sampling. Secondly,
the participants enrolled in this study do not represent the
entire population of HIV-infected MSM and heterosexual
men. This should be taken into consideration when inter-
preting the findings. Also, the data were collected at only
one time point, so no access of the incidence and the trend
of OlIs and STIs within the group of study could be done.
Furthermore, the study was designed as cross-sectional
study so that only associated factors could be evaluated.
Finally, the analyses could be affected by the low num-
bers of patients and other potential profound variables.

Conclusion

The current findings demonstrate a high prevalence of
OIs among HIV-infected MSM and HIV-infected hetero-
sexual patients, with certain associated factors including
age in MSM, buying sex, and injecting drugs in hetero-
sexual participants. The difference in prevalence and
associated factors among these two subpopulations sug-
gests development and implementation of appropriate
interventions for these patients, such as increased aware-
ness of using condoms or decreased drug use and the OI
and STI screening and health training programs.
Regarding the MSM, age was the only variable associ-
ated with the increased odds of having OI, therefore a
more comprehensive study should be conducted in order
to provide complete picture regarding the factors associ-
ated with increased OI and thus designing a proper inter-
vention program for this particular subpopulation. As
several factors might be potentially associated with
increased OlIs among HIV-infected MSM have not been
addressed in the study such as unprotected sex, having
diverse sex partners, social stigma and discrimination,
and limited access to healthcare, further study needs to
develop a comprehensive picture in order to develop the
best possible intervention.



10

American Journal of Men’s Health

Acknowledgments

The authors would like to express their appreciation to the
TRAC project for financial support, with support from The
Swedish Foundation for International Cooperation and support
of research and higher education, STINT and the Karolinska
Institute, K1, staffs at the Centre of Infectious disease, Bach Mai
Hospital, Hanoi, Vietnam, and the Laboratory Centre, Hanoi
University of Public Health for valuable contributions.

Authors’ Contributions

L.O. and T.T.D. contributed equally to this article. All authors
were involved in carrying out the research and writing of the
manuscript and have approved the final version of this
publication.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) disclosed receipt of the following financial sup-
port for the research, authorship, and/or publication of this arti-
cle: The study was funded by the Training and Research
Academic Collaboration (TRAC) — Sweden — Vietnam, under
grant number: KYIMATLAR, PI: Thanh Thi Dinh.

ORCID iDs

Linh Vu Phuong Dang (/=) https://orcid.org/0000-0001-6886-2713
Linus Olson https://orcid.org/0000-0003-0046-6348

References

Abdurahman, S., Barqasho, B., Nowak, P., Cuong do, D.,
Amogne, W., Larsson, M., Lindquist, L., Marrone, G., &
Sonnerborg, A. (2014). Pattern of microbial translocation
in patients living with HIV-1 from Vietnam, Ethiopia and
Sweden. Journal of the International AIDS Society, 17(1),
18841. doi:10.7448/IAS.17.1.18841

Ang, L. W., Wong, C. S., Ng, O. T., & Leo, Y. S. (2020).
Incidence of syphilis among HIV-infected men in
Singapore, 2006-2017: Temporal trends and associated risk
factors. Sexually Transmitted Infections, 96(4), 293-299.
doi:10.1136/sextrans-2019-054163

Ashton, P. M., Thanh, L. T., Trieu, P. H., Van Anh, D., Trinh,
N. M., Beardsley, J., Kibengo, F., Chierakul, W., Dance,
D. A. B, Rattanavong, S., Davong, V., Hung, L. Q., Chau,
N. V. V., Tung, N. L. N., Chan, A. K., Thwaites, G. E.,
Lalloo, D. G., Anscombe, C., Nhat, L. T. H., . . . Day, J. N.
(2019). Three phylogenetic groups have driven the recent
population expansion of Cryptococcus neoformans. Nature
Communications, 10(1), 2035. doi:10.1038/s41467-019-
10092-5

Autran, B., Carcelain, G., Li, T. S., Blanc, C., Mathez, D.,
Tubiana, R., Katlama, C., Debré, P., Leibowitch, J., &
Leibowitch, J. (1997). Positive effects of combined antiret-
roviral therapy on CD4+ T cell homeostasis and function

in advanced HIV disease. Science, 277(5322), 112-116.
doi:10.1126/science.277.5322.112

Bautista, C. T., Sanchez, J. L., Montano, S. M., Laguna-Torres,
V. A., Lama, J. R., Sanchez, J. L., Kusunoki, L., Manrique,
H., Acosta, J., Montoya, O., Tambare, A. M., Avila, M.
M., Vinoles, J., Aguayo, N., Olson, J. G., Carr, J. K., &
Carr, J. K. (2004). Seroprevalence of and risk factors for
HIV-1 infection among South American men who have sex
with men. Sexually Transmitted Infections, 80(6), 498—504.
doi:10.1136/sti.2004.013094

Becerra, J. C., Sieber, R., Martinetti, G., Costa, S. T., Meylan,
P., & Bernasconi, E. (2013). Infection of the central ner-
vous system caused by varicella zoster virus reactivation: A
retrospective case series study. MMWR. Recommendations
and Reports: Morbidity and Mortality Weekly Report.
Recommendations and Reports / Centers for Disease
Control, 17(7), €529-534. doi:10.1016/].ijid.2013.01.031

Benson, C. A., Kaplan, J. E., Masur, H., Pau, Holmes, K. K.,
Cdc, & Infectious Diseases Society of, A. (2004). Treating
opportunistic infections among HIV-infected adults and
adolescents: Recommendations from CDC, the National
Institutes of Health, and the HIV Medicine Association/
Infectious Diseases Society of America. MMWR.
Recommendations and Reports: Morbidity and Mortality
Weekly Report. Recommendations and Reports / Centers
for Disease Control, 53(RR-15), 1-112.

Beyrer, C., Baral, S. D., van Griensven, F., Goodreau, S. M.,
Chariyalertsak, S., Wirtz, A. L., & Brookmeyer, R. (2012).
Global epidemiology of HIV infection in men who have
sex with men. Lancet, 380(9839), 367-377. doi:10.1016/
S0140-6736(12)60821-6

Bhuvana, K. B., Hema, N. G., & Patil, R. T. (2015). Prevalence
and risk factors for opportunistic infections in HIV patients
who developed adverse drug reactions (ADRs) to anti-
retroviral therapy (ART) in a tertiary-care teaching hos-
pital. National Journal of Physiology, Pharmacy and
Pharmacology, 5(3), 200-206. https://pdfs.semanticscholar.
org/00a2/29¢39e8ec119¢935ccede9b2tbe9de7451e84.pdf

Bremer, V., Haar, K., Gassowski, M., Hamouda, O., & Nielsen,
S. (2016). STI tests and proportion of positive tests in
female sex workers attending local public health depart-
ments in Germany in 2010/11. BMC Public Health, 16(1),
1175. doi:10.1186/s12889-016-3847-6

Castillo, R., Konda, K. A., Leon, S. R., Silva-Santisteban, A.,
Salazar, X., Klausner, J. D., Coates, T. J., & Caceres, C.
F. (2015). HIV and sexually transmitted infection inci-
dence and associated risk factors among high-risk MSM
and male-to-female transgender women in Lima, Peru.
Journal of Acquired Immune Deficiency Syndromes, 69(5),
567-575. doi:10.1097/QAI1.0000000000000667

Chaisson, R. E., & Moore, R. D. (1997). Prevention of opportu-
nistic infections in the era of improved antiretroviral ther-
apy. Journal of Acquired Immune Deficiency Syndromes
and Human Retrovirology: Official Publication of the
International Retrovirology Association, 16(Suppl 1),
S14-S22.

Chastain, D. B., Henao-Martinez, A. F., & Franco-Paredes,
C. (2017). Opportunistic invasive mycoses in AIDS:
Cryptococcosis, histoplasmosis, coccidiodomycosis, and


https://orcid.org/0000-0001-6886-2713
https://orcid.org/0000-0003-0046-6348
https://pdfs.semanticscholar.org/00a2/29c39e8ec119e935cce4e9b2fbe9e7451e84.pdf
https://pdfs.semanticscholar.org/00a2/29c39e8ec119e935cce4e9b2fbe9e7451e84.pdf

Dang et al.

talaromycosis. Current Infectious Disease Reports, 19(10),
36. doi:10.1007/s11908-017-0592-7

Clipman, S. J., Duggal, P., Srikrishnan, A. K., Saravanan, S.,
Balakrishnan, P., Vasudevan, C. K., Celentano, D. D.,
Thomas, D. L., Mehta, S. H., & Solomon, S. S. (2020).
Prevalence and phylogenetic characterization of hepatitis
C among men who have sex with men in India: Limited
evidence for sexual transmission. The Journal of Infectious
Diseases, 221(11), 1875-1883. doi:10.1093/infdis/jiaa006

Dunne, E. F., Nielson, C. M., Stone, K. M., Markowitz, L.
E., & Giuliano, A. R. (2006). Prevalence of HPV infec-
tion among men: A systematic review of the literature.
The Journal of Infectious Diseases, 194(8), 1044—1057.
doi:10.1086/507432

Everett, B. G. (2013). Sexual orientation disparities in sexu-
ally transmitted infections: Examining the intersection
between sexual identity and sexual behavior. Archives of
Sexual Behavior, 42(2), 225-236. doi:10.1007/s10508-
012-9902-1

Gadelha, A. J., Accacio, N., Costa, R. L., Galhardo, M. C.,
Cotrim, M. R., de Souza, R. V., Morgado, M., Marzochi,
K., Lourenco, M. C., & Rolla, V. C. (2002). Morbidity
and survival in advanced AIDS in Rio de Janeiro, Brazil.
Revista do Instituto de Medicina Tropical de Sdo Paulo,
44(4), 179-186. doi:10.1590/50036-46652002000400001

Gangcuangco, L. M. A., Sawada, 1., Tsuchiya, N., Do, C. D.,
Pham, T. T. T., Rojanawiwat, A., Alejandria, M., Leyritana,
K., Yokomaku, Y., Pathipvanich, P., Ariyoshi, K., &
Ariyoshi, K. (2017). Regional differences in the prevalence
of major opportunistic infections among antiretroviral-
naive human immunodeficiency virus patients in Japan,
Northern Thailand, Northern Vietnam, and the Philippines.
The American Journal of Tropical Medicine and Hygiene,
97(1), 49-56. doi:10.4269/ajtmh.16-0783

Ghate, M., Deshpande, S., Tripathy, S., Nene, M., Gedam,
P., Godbole, S., Thakar, M., Risbud, A., Bollinger, R., &
Mehendale, S. (2009). Incidence of common opportunistic
infections in HIV-infected individuals in Pune, India: Analysis
by stages of immunosuppression represented by CD4 counts.
International Journal of Infectious Diseases : 1JID: Official
Publication of the International Society for Infectious
Diseases, 13(1), el-e8. doi:10.1016/.1jid.2008.03.029

Global HIV Strategic Information Working Group (2017).
Biobehavioural survey guidelines for populations at risk
for HIV. https://www.who.int/hiv/pub/guidelines/biobe-
havioral-hiv-survey/en/

Gogela, N. A., Sonderup, M. W., Rebe, K., Chivese, T., &
Spearman, C. W. (2018). Hepatitis C prevalence in HIV-
infected heterosexual men and men who have sex with
men. South African Medical Journal, 108(7), 568-572.
doi:10.7196/SAMJ.2018.v108i7.13041

Goldsamt, L. A., Clatts, M. C., Giang, L. M., Le, B. Q., Colby,
D. J., & Yu, G. (2018). HIV and other STIs in male sex
workers: Findings from a sexual health promotion inter-
vention in Vietnam. /nternational Journal of STD & AID,
29(6), 540-546. doi:10.1177/0956462417740291

Hakim, A. J., MacDonald, V., Hladik, W., Zhao, J., Burnett,
J., Sabin, K., Prybylski, D., & Garcia Calleja, J. M.

(2018). Gaps and opportunities: Measuring the key popu-
lation cascade through surveys and services to guide the
HIV response. Journal of the International AIDS Society,
21(Suppl 5), €25119. doi:10.1002/jia2.25119

Hogg, R. S., Yip, B., Kully, C., Craib, K. J., O’Shaughnessy, M.
V., Schechter, M. T., & Montaner, J. S. (1999). Improved
survival among HIV-infected patients after initiation of
triple-drug antiretroviral regimens. CMAJ : Canadian
Medical Association Journal, 160(5), 659—665.

Koblin, B. A., Husnik, M. J., Colfax, G., Huang, Y., Madison,
M., Mayer, K., Barresi, P. J., Coates, T. J., Chesney, M.
A., & Buchbinder, S. (2006). Risk factors for HIV infec-
tion among men who have sex with men. Acquired Immune
Deficiency Syndrome, 20(5), 731-739. doi:10.1097/01.
aids.0000216374.61442.55

Korencak, M., Byrne, M., Richter, E., Schultz, B. T., Juszczak,
P., Ake, J. A., Ganesan, A., Okulicz, J. F., Robb, M. L.,
de Los Reyes, B., Winning, S., Fandrey, J., Burgess, T.
H., Esser, S., Michael, N. L., Agan, B. K., & Streeck, H.
(2019). Effect of HIV infection and antiretroviral therapy
on immune cellular functions. JCI Insight, 4(12), €126675.
doi:10.1172/jci.insight. 126675

Kumarasamy, N., Solomon, S., Chaguturu, S. K., Cecelia, A. J.,
Vallabhaneni, S., Flanigan, T. P., & Mayer, K. H. (2005).
The changing natural history of HIV disease: Before and
after the introduction of generic antiretroviral therapy in
southern India. Clinical Infectious Diseases : An Olfficial
Publication of the Infectious Diseases Society of America,
41(10), 1525-1528. doi:10.1086/497267

Lawn, S. D., Badri, M., & Wood, R. (2005). Tuberculosis among
HIV-infected patients receiving HAART: Long term inci-
dence and risk factors in a South African cohort. AIDS, 19(18),
2109-2116. doi:10.1097/01.aids.0000194808.20035.c1

Lien, L. T., Hang, N. T., Kobayashi, N., Yanai, H., Toyota,
E., Sakurada, S., Thuong, P. H., Cuong, V. C., Nanri, A.,
Mizoue, T., Matsushita, 1., Harada, N., Higuchi, K., Tuan,
L. A., & Keicho, N. (2009). Prevalence and risk factors for
tuberculosis infection among hospital workers in Hanoi,
Viet Nam. PLoS One, 4(8), ¢6798. doi:10.1371/journal.
pone.0006798

Limper, A. H., Adenis, A., Le, T., & Harrison, T. S. (2017). Fungal
infections in HIV/AIDS. The Lancet Infectious Diseases,
17(11), e334—e343. doi:10.1016/S1473-3099(17)30303-1

Louie, J. K., Chi, N. H., Thao le, T. T., Quang, V. M., Campbell,
J., Chau, N. V., Rutherford, G. W., Farrar, J. J., & Parry, C.
M. (2004). Opportunistic infections in hospitalized HIV-
infected adults in Ho Chi Minh City, Vietnam: A cross-sec-
tional study. International Journal of STD & AIDS, 15(11),
758-761. doi:10.1258/0956462042395159

Mitiku, H., Weldegebreal, F., & Teklemariam, Z. (2015).
Magnitude of opportunistic infections and associated fac-
tors in HIV-infected adults on antiretroviral therapy in east-
ern Ethiopia. HIV AIDS (Auckl), 7, 137-144. doi:10.2147/
HIV.S79545

Moges, N. A., & Kassa, G. M. (2014). Prevalence of opportu-
nistic infections and associated factors among HIV posi-
tive patients taking anti-retroviral therapy in DebreMarkos
Referral Hospital, Northwest Ethiopia. Journal of AIDS and


https://www.who.int/hiv/pub/guidelines/biobehavioral-hiv-survey/en/
https://www.who.int/hiv/pub/guidelines/biobehavioral-hiv-survey/en/

American Journal of Men’s Health

Clinical Research, 5(5), 1-300. doi:file:///C:/Users/admin/
Downloads/Prevalence of Opportunistic Infections and
Associa.pdf

Palella, F. J., Jr., Delaney, K. M., Moorman, A. C., Loveless,
M. O., Fuhrer, J., Satten, G. A., Aschman, S. D., &
Holmberg, S. D. (1998). Declining morbidity and mor-
tality among patients with advanced human immunodefi-
ciency virus infection. HIV Outpatient Study Investigators.
The New England Jurnal of Medicine, 338(13), 853-860.
doi:10.1056/NEJM199803263381301

Pang, W., Shang, P., Li, Q., Xu, J., Bi, L., Zhong, J., & Pei,
X. (2018). Prevalence of opportunistic infections and
causes of death among hospitalized HIV-infected patients
in Sichuan, China. The Tohoku Journal of Experimental
Medicine, 244(3), 231-242. doi:10.1620/tjem.244.231

Patel, P. B. T., Kojic, E. M., Conley, L., Unger, E. R., Darragh,
T. M., Henry, K., Hammer, J., Escota, G., Palefsky, J. M.,
& Brooks, J. T. (2018). Prevalence, incidence, and clear-
ance of anal high-risk human Papillomavirus infection
among HIV-infected men in the SUN study. The Journal of
Infectious Disease, 217(6), 953-963. https://www.ncbi.nlm.
nih.gov/pubmed/29211874

Platt, L., Easterbrook, P., Gower, E., McDonald, B., Sabin, K.,
McGowan, C., Yanny, I., Razavi, H., & Vickerman, P.
(2016). Prevalence and burden of HCV co-infection in peo-
ple living with HIV: A global systematic review and meta-
analysis. The Lancet. Infectious Diseases, 16(7), 797-808.
doi:10.1016/S1473-3099(15)00485-5

Poudel, K. C., Poudel-Tandukar, K., Nakahara, S., Yasuoka, J.,
& Jimba, M. (2011). Knowing the consequences of unpro-
tected sex with seroconcordant partner is associated with

increased safer sex intentions among HIV-positive men
in Kathmandu, Nepal. Journal of Health, Population, and
Nutrition, 29(3), 191-199. do0i:10.3329/jhpn.v29i3.7866

Roth, J. A., Franzeck, F. C., Balakrishna, S., Lautenschlager, S.,
Thurnheer, M. C., Trellu, L. T., Cavassini, M., Vernazza,
P., Bernasconi, E., Braun, D., Kouyos, R. D., & Battegay,
M and the Swiss HIV. (2020). Repeated syphilis episodes
in HIV-infected men who have sex with men: A multicenter
prospective Cohort Study on risk factors and the potential
role of syphilis immunity. Open Forum Infect Dis, 7(1),
ofaa019. doi:10.1093/ofid/ofaa019

Solomon, S. S., Mehta, S. H., Srikrishnan, A. K., Vasudevan,
C. K., McFall, A. M., Balakrishnan, P., Anand, S.,
Nandagopal, P., Ogburn, E. L., Laeyendecker, O., Lucas,
G. M., Solomon, S., Celentano, D. D., & Celentano, D.
D. (2015). High HIV prevalence and incidence among
MSM across 12 cities in India. AIDS, 29(6), 723-731.
doi:10.1097/QAD.0000000000000602

UNAIDS. (2018). UNAIDS data 2019.

Volkmann, T., Chase, M., Lockard, A. M., Henningham, D.,
& Albalak, R. (2018). Lessons learned from the imple-
mentation of HIV biological-behavioral surveys of key
populations in the Caribbean. AIDS Education and
Prevention: Official Publication of the International
Society for AIDS Education, 30(6), 528-541. doi:10.1521/
aeap.2018.30.6.528

WHO. (2005). Interim WHO clinical staging of HIV/AIDS and
HIV/AIDS case definitions for surveillance.

WHO. (2007). WHO clinical staging of HIV disease in adults,
adolescents and children. https://www.who.int/hiv/pub/
guidelines/arv2013/annexes/ WHO_CG_annex_1.pdf


file:///C:/Users/admin/Downloads/Prevalence_of_Opportunistic_Infections_and_Associa.pdf
file:///C:/Users/admin/Downloads/Prevalence_of_Opportunistic_Infections_and_Associa.pdf
file:///C:/Users/admin/Downloads/Prevalence_of_Opportunistic_Infections_and_Associa.pdf
https://www.ncbi.nlm.nih.gov/pubmed/29211874
https://www.ncbi.nlm.nih.gov/pubmed/29211874
https://www.who.int/hiv/pub/guidelines/arv2013/annexes/WHO_CG_annex_1.pdf
https://www.who.int/hiv/pub/guidelines/arv2013/annexes/WHO_CG_annex_1.pdf

