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Abstract

Background Up to now several studies estimate the prevalence of HBV, HCV, and TB among people living with HIV
(PLWH) in Iran; however, their results are inconsistent. This study aimed to estimate the overall prevalence of HBV, HVC,
and TB among Iranian PLWH.

Methods In this systematic review and meta-analysis six databases including Medline, Web of Science, Scopus,
Maglran, Scientific Information Database (SID), and Barakat Knowledge network system were searched up to October
2023 with no language restriction. All studies estimated the prevalence of HBV, HCV, and TB among PLWH in Iran were
included. The random-effects model was used to report the study estimates. Results were reported at a 95% confi-
dence interval (CI).

Results Out of 1050 retrieved references, 58 articles met the eligibility criteria. Overall among PLWH, HBV preva-
lence was 13.0% (95% Cl: 11.0, 15.0), HCV prevalence was 54% (95% Cl: 45.0, 64.0), and TB prevalence was 19% (95%
Cl:13.0, 24.0). The results from multivariate meta-regression analysis showed no statistically significant association
between HBV and TB prevalence with the year of study, quality of studies, age, gender, and persons who inject drugs
(PWID). HCV prevalence was significantly associated with PWID.

Conclusion We found HBV, HCV, and TB infections are common among PLWH in Iran and required to be screened
and treated with effective and timely services.

Key messages

The prevalence of HBV, HCV, and TB was high among Iranian PLWH

The prevalence was higher among at-risk groups such as PWIDs and homeless people
The prevalence of HCV was more than HBV and TB among PLWH
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Introduction

Human immunodeficiency virus (HIV), hepatitis B
virus (HBV), and hepatitis C virus (HCV) are blood
born viruses. HIV and HBV are primarily transmitted
via injection drug use and unprotected sexual contact.
HCV mainly transmitted via sharing the needles or other
equipment for drug injection. Because of the same trans-
mission routes of these viruses, the HIV infected people
are at a higher risk of HBV and HCV than the general
population [1]. By suppressing the immune system, HIV
provides the basis for opportunistic infections such as
tuberculosis (TB). The risk of TB among HIV-infected
people is about 20 times more than the others and TB
remains the main cause of death among people living
with HIV (PLHW) [2]. HBV increases the risk of the pro-
gression of disease and mortality among HIV infected
patients [3, 4].

The global burden of HIV-HCV co-infection is 2.75
million [1]. The prevalence of HIV-HCV co-infection is
estimated from 2.4%, 4.0%, 6.4%, and 82.4% among the
general population, heterosexually exposed people, men
who have sex with men, and people who inject drugs
respectively [5]. The prevalence of HCV infection among
prisoners in Iran estimated from 19%, 25%, and 53%
among general prisoners, prisoners who use drugs, and
prisoners who inject drugs respectively [6]. The global
prevalence of HBV among HIV infected people estimated
approximately 5-10% [7]. It is estimated that 900,000
new cases of TB has occurred among people living with
HIV (PLWH) in 2017, and about 300,000 people died of
HIV associated TB [8]. The overall prevalence of TB/HIV
co-infection is estimated at 14% in Iran [9].

In Iran, HIV infection is concentrated among peo-
ple who inject drugs [10], in addition, injecting drugs is
a major risk factor for HCV, so the coinfection of HIV
with viral hepatitis B and C complicate the health status
of these people and increase the risk of liver cancer [11].
According to the results of conducted systematic reviews,
the prevalence of HCV among Iranian prisoners and TB/
HIV coinfection in Iran were 28.0% [6] and 14.0% [9]
respectively.

Several studies have estimated the prevalence of HBV,
HCYV, and TB among PLWH in Iran from 2003 to 2022;
however, their results are inconsistent [12—19]. Although
there are systematic reviews regarding the co-infection
of TB/HIV [9] and prevalence of HCV among high-
risk groups [6] in Iran, there are not sufficient evidence
regarding the overall prevalence of TB, HCV, and HIV
among PLWH in Iran. Our study simultaneously sum-
marized the evidence regarding the prevalence of three
important infectious diseases among PLWH. In addition,
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studies regarding the coinfection of HIV, HBV, HCYV, and
TB are in priority for research in Iran especially among
high risk groups [20]. In this systematic review and meta-
analysis, we aimed to estimate the overall prevalence of
HBYV, HVC, and TB among Iranian PLWH.

Methods
Searching
A search strategy using the following keywords was
designed: hepatitis C, hepatitis B, tuberculosis, HIV,
acquired immunodeficiency syndrome, prevalence, and
incidence. The international and national databases
including Medline, Web of Science, Scopus, Maglran,
Scientific Information Database (SID), and Barakat
Knowledge network system were searched up to October
2023. In addition, the reference lists of selected studies
were scanned in order to obtain more related studies.
Two investigators (ADI, BE) were independently
responsible for screening the retrieved studies. The
obtained references from the databases were included in
the EndNote software. In the first step, duplicated studies
were removed, and in the next step, the mentioned inves-
tigators based on the eligibility criterion screened the
title and abstract of reminded studies. Any disagreement
was resolved by the discussion and judgment of the third
author (AM).

Inclusion criteria

All cross-sectional studies and studies that reviewed the
patients’ records retrospectively which had estimated
the prevalence of HBV, HCV, and TB among Iranian
HIV infected patients, regardless of sex and age, were
included in this systematic review. There were no restric-
tions in date of publication and language of studies. The
definition for HIV positive was two positive ELISA tests
which confirmed by Western Blot. Positive HBV surface
antigen (HBsAg) was defined as HBV, and positive anti-
HCV antibody was considered as HCV infection. Diag-
nosis of TB was based on at least two positive acid-fast
bacilli (AFB) in three sputum sample or one positive AFB
plus radiographic evidence and clinical symptoms.

Risk of bias assessment and data extraction

Eight items from the Joanna Briggs Institute (JBI) critical
appraisal checklist for prevalence studies were selected
for risk of bias assessment [21]. These items included:
1) the appropriateness of the sampling frame to address
the target population, 2) the appropriateness of the sam-
pling method, 3) the sample size was adequate. 4) The
subjects and the setting of the study described in detail?
5) The use of a valid method for the identification of the
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outcome? 6) Were the outcomes (HBV, HCV, and TB)
measured in a standard, reliable way for all participants?
7) The appropriateness of statistical analysis? 8) Was the
response rate adequate, and if not, was the low response
rate managed appropriately? Each item scored as fol-
low: meet the criteria equal two, unclear equal one, and
not meet the criteria equal zero. The range of score for
each study was 0-16. Studied that scored 15 or more
were considered as the high quality, studies with scores
11-14 considered as intermediate quality and studies
with lower than 11 scores were considered as low qual-
ity. Two authors (ADI, BE) were responsible for quality
assessment independently. The Kappa statistic for the
agreement between two authors was 71.0%.

The following variables were extracted from included
studies: the name of first author, year of publication, year
of study conduction, type of study design, the location of
study, characteristics of study population, mean age of
participants, gender, sample size, the number of PLWH,
and the number of people with HBV, HCV, and TB.

Assessment of heterogeneity

The statistical heterogeneity was assessed using the chi-
squared (Chi?) test at the 5% statistical level. In addition,
the heterogeneity across included studies was quanti-
fied by I* statistics, and the between-study variance was
assessed using tua-squared (Tua?) statistic [22].

Data analysis

The prevalence of HBV, HCV, and TB was calculated by
dividing the number of people with HBV, HCV, and TB
to the number of HIV patients. Meta-analysis was used
to obtain the pooled estimate of the prevalence of HBV,
HCV, and TB among HIV patients. The included stud-
ies were conducted in different provinces of Iran and by
various researchers. In addition, the study populations
of the included studies were different, so in addition to
differences among the results of studies due to sampling
variation, there is a random variation in the prevalence in
various studies. Therefore, the random-effects model was
used to the report of summary measures [23].

The meta-regression was used to identify the sources
of heterogeneity in the results of the included studies.
Subgroup analysis was conducted based on the gender,
provinces of Iran, quality of studies, and date of study
conduction (<2005, 2006-2010 and after 2011). Both
Stata 11 (Stata Corp, College Station, TX, USA) and
Review Manager [Review Manager (RevMan) Version
5.3 were used for data analysis. The pooled prevalence
of HBV, HCV, and TB was reported at a 95% confidence
interval (CI).
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Results

Out of 1050 retrieved references from the six databases,
58 articles [12-17, 19, 24—74] met the eligibility criteria
(Fig. 1). Among these articles 40, 42, and 14 have been
reported the prevalence of HBV, HCV, and Tuberculo-
sis among PLWH, respectively. These studies involved
17,905 PLWH. The characteristics of the included studies
are reported in Table 1. The results of risk of bias assess-
ment are shown in Fig. 2.

Prevalence of HBV among PLWH
The pooled prevalence of HBV among PLWH was
13.0% (95% CI: 11.0, 15.0) (Fig. 3). Results of studies that
reported the prevalence of HBV among PLWH were high
heterogeneous (I>=96.20%). HBV prevalence was higher
among men (15.3%), intermediate quality studies (14.8%),
and studies conducted 2005 or earlier (19.2%) (Table 2).
Most studies were conducted in Tehran (18 studies) with
an overall HBV prevalence of 15.1% (95% CI: 11.3, 18.9).

Prevalence of HCV among PLWH

The pooled prevalence of HCV among PLWH was 54.0%
(95% CI: 45.0, 64.0) (Fig. 4). According to the results of
the heterogeneity test, the I> was 99.38%. HCV preva-
lence was higher among men, (67.3%), intermediate qual-
ity studies (65.7%) studies conducted from 2006 to 2010
(63.8%) (Table 2). Most of the included studies (19 stud-
ies) were related to Tehran province. The overall preva-
lence of HCV among PLWH in Tehran was 53.6 (95% CI:
432.2, 64.1). The prevalence of HCV in other regions of
Iran is shown in Table 2.

Prevalence of TB among PLWH

The overall prevalence of TB among PLWH was 17.0%
(95% CI: 13.0, 22.0) (Fig. 5). The I? for the results of stud-
ies that have been reported the prevalence of TB among
PLWH was 97.69%. TB prevalence was higher among
men (21.6%), high quality studies (26.1%), and stud-
ies conducted from 2006 to 2010 (22.4%) (Table 2). The
highest prevalence of TB among PLWH was related to
southwest of Iran with 35.2% (95% CI: 6.4, 64.1) (Table 2).

Meta-regression analysis

The results from multivariate meta-regression analysis
showed no statistically significant association between
HBYV prevalence and year of study, quality of studies, age,
gender, and PWID (Table 3). HCV prevalence was signifi-
cantly associated with PWID (crud. Beta=0.48, p-value
0.004). TB prevalence was associated with gender (crude
Beta=48) and PWID (crude Beta 0.72 but these associa-
tions were not statistically significant.



Mostafavi et al. BMC Infectious Diseases (2024) 24:777 Page 4 of 16
Identification of studies via datab and regi { Identification of studies via other methods J
—
__5_ Records removed before
g Records identified from: o | screening: Records identified from:
2 Databases (n = 1039) Duplicate records removed Citation searching (n = 11)
3 (n=47)
—J l
Records screened . Records excluded**
(n=992) (n =756)
Reports sought for retrieval Reports not retrieved Reports sought for retrieval _| Reports not retrieved
2 (n=236) "l (n=4) (m=11) "l m=0)
c
: ! !
»n Reports excluded: 178
Reports assessed for _ il;fl(l:lf};:;ntenon was not Reports assessed for
ligibili —232 = _ >
cligibility (n =232) All participants were HIV cligibility (n =11) Reports excluded: 7
negative (n = 35) Reason 1 (n = were not
proportions of HBV, HCV, eligible)
or TB were not reported (n
) =27)
— A low number (<10) of HIV
3 positive (n=26)
-1 Studies included in review
s (n=58)

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71.

doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.ora/

Fig. 1 A flow chart showing the stages of retrieving articles and assessing the eligibility criteria for meta-analysis of prevalence of HBV, HCV, and TB

among HIV-POSITIVE patients

Discussion
Our findings suggest that among people living with HIV,
one in eight infected with HBV, one in two infected with
HCYV and one in six infected with Tuberculosis. Men who
live with HIV have a higher prevalence of HBV, HCV, and
Tuberculosis infection; while injection was the only sig-
nificant predictor for high HCV prevalence. We observed
no significant change in prevalence of HBV, HCV and
Tuberculosis overtime among people living with HIV.
Overall, the results of this study indicated a consid-
erable prevalence of Iranian PLWH affected by HBYV,
HCYV, and TB. In addition, the prevalence of these infec-
tious diseases among higher at risk PLWH groups such
as PWIDs, homeless people, and hospitalized patients
was more than other groups such as HIV patients refer-
ring to the counseling center. Due to the same transmis-
sion routes of HIV, HBV, and HCV, it is expected that
the prevalence of HBV and HCV be higher among HIV
infected people. In Iran, injecting drug use (IDU) is one
of the main risk factors of HIV [76]. On the other hand,
sharing syringe is the main risk factor for HCV [75],
so the high prevalence of HCV among PLWH can be
justified.

In a review article in 2014, the prevalence of HBV co-
infection among Iranian HIV positive people was ranged
from 1.8-26.8% [77], similar to what we found. In India,
this figure was 7.28% to 10.7%, and in Europe, was from
3.6% to 59.0% [77], similar to our results. According to the
findings of a meta-analysis, the combined prevalence of
HBsAg among people living with HIV in Latin America
was 7.0% with a confidence interval of 95% (7.0-7.0%) [78].
According to the results of a systematic review in Iran, the
prevalence of coinfection with HIV and HBV among inject-
ing drug users and prisoners was 1.88% and 0.13%, respec-
tively. In addition, 10.95% of injecting drug users (95% CL:
2.82-19.08%) were positive for both HIV and HCV [79].

We found an overall HCV prevalence of 54%, the
prevalence was different based on the study population,
and the highest HCV prevalence was related to PWIDs
which was from 74.0% to 85.0%. This finding was similar
to the global median HCV prevalence (82%; IQR: 55—84)
among PWIDs [5].

Tuberculosis among PLWH is a major health issue.
Immunodeficiency in PLWH leads to opportunistic infec-
tious diseases such as TB. The pooled prevalence of TB
among Iranian PLWH in the included studies was ranged



Page 5 of 16

(2024) 24:777

Mostafavi et al. BMC Infectious Diseases

v (L

(€£'98) 961

(¢6'9£) 001 FSLL)SL

YOvL) LL (€Tyy) o

(58'59) 18

(19¢¢€) 0¢

(S6'¢) 5€ rLo6l

(18'89) L€€ (599) c¢

(¥99) 91 (8LT8) 6L T e

(15£0) LEL

(L¥'SL) 08 681)¢

619 €l (6Tvl) €

(rese) 6clL (99%7) 06

000

8L/

518

€579

6708

09€s

0¢'Ly

86°¢l

SLLL

000

1§92

00001

00001

96'05

9Ge

€C0S

8¢

e

69€

8¢t

44

6¢

L€

LE

0006

0056

0086

00001

00001

0969

0€vS

0086

0058

000

0ev8

00001

00001

0008

8¢C

9cc

o€l

0l

el

009

6

/88

1 8%

874

59¢

121U2D
Buljesunod 01 bulisal
syuaned JAILISOd-AH
121U2D

Buljasunod 01 bulzal
siusiied IAILISOd-AIH
121U9D

Buljasunod 01 buisal
suaned JAILISOd-AIH
|exdsoy syusped

dIMd pazijeydsoy
(s3usned jo

SpJ0d3yY) syusited
JAILISOd-AIH pazijendsoH
191Uad BuljPsunod
syusped JAILISOd-AIH
121U2D

Buliasunod 01 buriizal
syusied JAILISOd-AIH
121U2D

BulesUN0od 01 buliaai
syuaned JAILISOd-AIH
121U2D

Buljasunod o3 buizal
syusiied IAILISOd-AIH
(s3usied Jo spi0d3Y)
193U BulESUNOD Ul
syuaned JAILISOd-AIH
(susned jo

Sp10d3yY) syuaied
JALLISOJ-AIH paz1jendsoH
131U BuljPsUNod 01
Bullisyai syusied sqimd
(3dwies adusjuaAUO0D)
SAINd Pazi[eudsoH
(Spi10231 syuslley)
191U32 BulPsUNod Ul
siuaned JALISOd-AIH

|PUOI1295-SSO1D)

|PUOI1D95-SS0ID)

|BUOI1295-SS01D)

|PUO[1295-SS01D)

|PUOI129S-SS01D)

|PUOI1295-SS0ID)

|BUOS95-SS0ID)

|PUOI1D9S-SSOID)

|BUONDaS-SSOID)

|BUOI1D9S-SSOID)

[UOID3S-5S0ID)

|PUOND35-5501)

|BUOI1D9S-SSOID)

|BUOIID9S-SSOID)

zeiys

zenys

ueyeys|

zenyy

zenyy

uelyal

ueiyal

Yeysueulay

ueiyal

ueyejs|

uesyal

ueyeys|

uelya

uelyal

[5€] (£002) yeuedieaed

[€1] (£107) yeuediereq

[0€] (0107) Ioe2y

[97] (£000) Inely

[C11(2100) WS 1nely

[57] (£107) 1ybapeseyby

[¥2] (9107) lueyseyby

[9¥] (£ 107) pelluIsssoH

[¥€] (9107) yapezelied

[vv]
(100) 1ybeqjopgelfeH

[1£1(800¢) 4oheL

[8¢] (£007) Yopezulwy

(851 (1107) puewipeiop

(%) @nnsod-g1 (%) @AnIsod-ADH (%) 9AIMSOd AH  dIMd % 96y ueay  dje %

syuedpiyed

o Ood-AlH
Jo1aquinN

(Poyd\ Buidwes)
uone|ndod Apnig

ubisap Apng

uoneso

(1eak) Joyany

AIH Yim Buiall sjdoad Buouwle suopdsjul sisojnaiagni pue o pue g siieday jo asusjeaaid pue saipnis pspniaul Jo soisuaideiey) | ajqer



Page 6 of 16

(2024) 24:777

Mostafavi et al. BMC Infectious Diseases

(8L)6 @8 (99l

(Sz1) 8 (sz81) et

(98'12) 08 (ev'v€) 9Tl Ot'9) 0T

(£999) €1 (£99) |

(we'es) el ¥9€) 9

(11 €l (€890) LL

(s (rr) T

(889 S (€8'89) 05 (€59 €

(06) 8L

(LL'Z6) S€ (682) €

(S0°6) ¥l

(8%°5€) 99

(S¥'€) 6T

000

Y9°5¢€

7601

05°¢L

1§CS

9¢'9L

000

000

000

9/'8¢

00001

000

cles

000

0¢

6'7S

ro'ee

JA4

¥or

6'Gl

SSPe

98'6¢

¥'Se

LE

LE

0006

0088

000

0098

00¢sL

00¢8

00€s

0056

00001

00001

00001

008

0088

000

0s

L0l

¥9

99¢

Sl

591

4

S8

0¢

8¢

6SY

98l

siuaned

JNILISOd-AIH pazijexdsoH
191U9d

Buljasunod 01 bulisjal
syusied JAILISOd-AIH
191U3D

Buljasunod 01 buraai
siuaned JALLISOd-AH
(s3uaired Jo sp10d3Y)
191U32 Bul|asunod uj
siusped JAILISOd-AIH
191U9D

Buljesunod 01 bulaai
swusiied IAILISOd-AIH
191U3D

Buliasunod 03 buiizal
syusiied IAILISOd-AIH
SAIV/AIH YIM
syuaned pazijendsoH
(A9AINs adue||I9AINS
[eINOIARYSCOIg) USIP|IYD
Inoge| pue 199115
(Buipuy

958D 9AI1DY) syuaied
aAnIsod AlH SIauosld
(9)duwies 2ualUSAUOD)
9|doad sssjawoy ey
(Burduies

wopuey) sgiMd Slauoslid
191U3D

Buljasunod o1 bulisjal
syuaiied JAILISOd-AIH
191U2D

Buljpsunod 03 buiiayai
syusied JAILISOd-AIH
(buyd

-Wes wopuey) J91uad
Buljasunod o1 buliayai

swuaied JAILISOd-AIH

|PUOI1D9S-SS0ID)

|BUOI1295-SS01D)

|PUOIID35-5501)

|PUOI1995-SS01D)

|PUOI129S5-SS0ID

|BUOI1995-SS01D)

9AI1D9ds0N3Y

|BUOI1D9S-SSOJD)

|RUOND3S-5S01)
|PUOND3S-5S01D)

|UOID3S-5S0ID)

|BUOI1D9S-SSOID)

|BUOI1D9S-SSOID)

|BUOI1D9S-SSOID)

Zenyy

zenys

ueyeys|

uepeqy

uepeuwe

V=NWEN

uepayez

uelyal

ueiyal

pegeweIoyy

seqqy Jepueg

zenys

zenys

zenys

(7S] (C10T) Ineisoyy

(€51 (0100) 1neISOYY|

(2] (#10T) Usersoyy

[16](9107) IoezZRY)|

[£1]1(1107) yeweldy

[6v] (7102) Ipayez pener

1]
(9107) MyeyS-lwayseH

[e¥] (£107) 1yBnoiod

[S1](9100) Ipnoyed
[S/1(£107) luel|-ns00d

[71] (6002) uelpooAeq

[8€] (6007) yeuedieaeq

[/€]1 (5107) yeuedieaeq

[9€] (S107) Yeuedieaed

(%) anmisod-g1 (%) 9Amsod-ADH (%) dAIIsOod AGH  dIMd %

aby uesaly N %

1s0d-AlH
Jo 1aquinN

(poyra Huijdwes)
uone|ndod Apmis

ubisap Apng

uoneso

(1eak) Joyiny

(panunuod) L ajqey



Page 7 of 16

(2024) 24:777

Mostafavi et al. BMC Infectious Diseases

J91uLd
Buljasunod 01 buiisjal

(S£00) e 60GL 7'9¢ 0062 0L syuaned JAILISOd-AIH - [eU01123s-5501D uelysal  [L€](8007) Yssuewpezy
(Burduies a>ua1usAUOD)
(91 (S8) L (S1e 6t /LC Ly 008 74 S|ENPIAIPUL SS9[OWOH  [BUOID95-55017 uelyap [62] (¥L0T) iy
191U3D
Buasunod 01 buruayai
(99°2€) 85 000 9¢ 00¢8 Sl $3UsNd JAILISOd-AIH  [BUONDS-5501D ueiyal [69] (5107) Isieqel.
syuaned
(9129 GEL (8TY) 68 9.8y 9¢ 0098 L0 JAILISOd-AIH pazi[eNdsoH  [euoi}das-ssoiD) uelyal  [89] (1102) lybeulypakes
191U3D
Buljasunod 01 bulisjal
(L6'L1) ¥10L LLEL 9¢ 0058 6e€l suaned JAILISOd-AIH - 2Andadsonsy zedlyS /9] (Z107) Yospezuelezay
191U2D
Buljesunod 01 buiayal
(81'89) €9 (SEP) ¥ €8y L9¢ 00¢L 6 syuaned JAILISOd-AIH - [eUOI135-5501D) uelys| [S9] (6002) luezawiey
SDJUID SDURUSIUIRU SUOP
(56'8/) Sl (c€90) s 0000l €€e 0000l 6l -eyiaw buipusne gjpd - [eUOidas-Ss01D yery [79] (7107) luezZawey
(1991UNnjoA) Anunwi
-WOD pUe SI21UD JUsW
-1ea1} Bnip Wolj pa1dajas [€9]
(lzos) L. (88'1/)69 0000l [8EE 0096 96 SJoM OYM sdIMd  [BUONI95-55017 uelyal  (0107) seyberop-iwiyey
(s3usned jo
Sp10d3Y) syuaied
(£1'80) 0C 000 Ge 00¢6 LZ JALLISOd-AIH Paz![e)NdsOH  [eUONDS-SS01) ueiyal [¢9] (Z102) peligey
IEMIES)
Buljasunod o1 bulisyal [09]
(cozl) 8L 000 A3 0086 08rlL syusied JAILISOd-AIH - 9AnDadsonay ZeIlyS (S102) (9) Jeyipswelony
191U2D
Buljasunod o3 buiiayai [65]
(1L 65 LLY9 6€ 000/ S9/ siuaned JALLISOd-AH  Andadsonay Zeays  (S107) (®) Jejipaweion
191U2D
Buljasunod o1 bulisjai
(clzy) ese (8S¥1) LS 99°1LS L6€ syuaiied JAILISOd-AIH  [eUONDIS-5501D uelys]  [£S] (6007) Ipewiweyop
sjuaned [9g]
(LT ve 8 or GE 00¢6 €17 IANILISOd-AIH pazifendsoH  [euondss-ssoi) uelysl  (€10¢) peloN peuwweyon
191U2D
Buljasunod o1 buiiayai
(509) LTl 000 00¢L 00¢ syuaned JAILISOd-AIH - [euoi3d3s-5501D) uelys| [SS] (£102) 3eyd00y
150d-AIH (poyaw buiidwes)
(%) @nsod-g1 (%) 9AHsod-ADH (%) AUSOd AGH dIMd % 96y uesiy  ajeN % jo JaquinN uoneindod Apmis  ubisap Apng uone>07 (1e3k) soyany

(panunuod) L ajqey



Page 8 of 16

(2024) 24:777

Mostafavi et al. BMC Infectious Diseases

ISIES)
UOIILYNSUOD) 0} buliIR)Ri

(co€l) Sy (rSLE) 196 (cce) 86 001 Yy 00ZL [¥0€ sfenpiApul 3AISod AJH - [BUONDS-5S01D) uelys| [19] (1202) sepqiybeN
uswiiealy
[PIUSP SUNNOJ 10 123IUSD
4oJeasal AlH Zeilys o}
P3.13J21 2I9M OUYM S|e

(669¢) /T (8YS) v 000 cl'eg 00°€S €L -NPIAIPUL SASOA-AIH - [BUOD3S-5S01D Zellys [61] (zZ07) 99eneT
(Buidwes wopuel)

(58€) £L 000 000 00¢ S[enpIAIPUL SAIISOd-AIH  [BUOIIDSS-SSOID  LBYSURULIDY [8%] (£107) ysyxequer
s|ieydsoy 01
pa.13J21 219M OYM S|e

(PLv¥) S8 (Lrel)ec 00y Go¢ 00€9 061 -NPIAIPUL SAISOT-AIH  [BUOIIDSS-SSOID) ueiyal [£¥] (020T) 1pysuier

(65'8€) 06€ (evo e 00E 6'9¢ 0029 806 S[enplAIpUl SAIISOd-AIH  [BUOIID3S-SS01D) jeuonen [S¥] (8107) lweleH
sjeydsoy 01 pallajal
9J9M OYM UONda4ul
AIH Pausijgelss yum

(eTes) veL (evcl) 0z 0000l 6'8¢ 0056 191 syuedipnied gn| - [BUONDS-SSOI) ueiyal [L¥] (6107) IneAuog
ENMIED)
|euoneu Jo Aioyeioge|

AIH 01 pa.12ja1 249M OYym [oy]

(6Tv¥) 9 000 JASS 0079 ovl slenplAIpul 9AINISOd-AH  [BUOIID3S-S501D) uelysl  (810¢) leyag-lueybysg
sjexdsoy 01

Pa.13J2J 2I9M OYM S| [6€]

(£79) 6L (6C1L) 8l 000 €6¢ 09€9 9cl -NPIAIPUL SAINSOA-AIH  [eUOND3S-5501D) uelys| (0207) loya@-ueybyeq
sjeydsoy 01

p3.13J21 2I9M OUM S|e l6€]

(€€8)9 (tLe) L 000 9¢€e 000 [ -NPIAIPUI SAISOd-AJH  [BUOIID3S-5S01D) ueiysl  (0z07) lPyaa-lueybysa
IEMIEY)

UoIRYNSUO)) 03 BulIB)al [cel (120D

w0€L) ¥ 000 9C6E 009z 781 S[eNPIAIPUL SAILSO AJH - [BUOIIDSS-SSOID) fepueues uejeply-yspnowzy
IE)ED)
uopeynsuo)) o1 @r:tmww_

(15°€S) 66 000 9C'6E 0092 S8l slenplAipul 9AIISOd AIH - [eU013335-55010) fepueues [£2] (0207) lulwy
(51991

LDy (889 ¢ 000 1433 0076 143 -UN|OA) SIOUOP POOJg  [EUOND35-5501)) zelys [81] (€00¢) ueAleisey

sjuaned [e€]

(£8'G¥) 06 8C LYy se 009 601 JAILISOd-AIH pazi[eNdsoH  [euol3d3s-5s01D) uelys| (9107) Wies-Iseieyyog
150d-AIH (poyaw buiidwes)

(%) @asod-g1 (%) 9AHsod-ADH (%) dAIMSOd AGH dIMd % 96y uesiy  djeN % jo JaquinN uoneindod Apmis  ubisap Apng uone>0T (+eak) soyiny

(panunuod) L ajqey



Page 9 of 16

(2024) 24:777

Mostafavi et al. BMC Infectious Diseases

sjexdsoy 01
Po.I3J31 2I9M OYM S[e

(S0'CE) 5T 00°€8 6¢ 0098 74 -NPIAIPUI SARSOA-AIH  [PUOD3S-5501D) ZeAyY [¥£] (0207) Ipahez
IBUED
uopeynsuo)) o1 @r::wu_w_
(56'85) GEL 000 43 00'86 6¢C SlenpIAIpUl SAINSOd AIH - [BUOIIIS-5S01D) ZeAYY [¢/] (6107) loowis]
(s3uan1ed Jo spi0d3Y)
(98'11) €T 000 8'LE 00'LS 61 S|enpIAIpUI SASOA-AIH - 9ARDRds0IIY uelys| [0/] (£107) 41oyel-199[e].
IENIED)
UOJ1e}NSUOD) O3 Bulalal
(86'G) S1 000 0¥ 00'€9 K14 slenpiAipul AILSOd AJH - [eUOIID3S-5501) Zellys [99] (0Z07) ueuebalsey
sjuedpiyed
9A1ISOd-AIH (poyraw Huidwes)
(%) @Amisod-g1 (%) 2AISOd-ADH (%) d9MMSOd AGH AIMd % 96V uesiy  3jep % J0 J3quinN uone|ndod Apnys  ubisap Apng uoneso (+eak) sJoyany

(penunuod) L ajqeL



Mostafavi et al. BMC Infectious Diseases (2024) 24:777

Was the sample frame appropriate to address the target population?

Were study participants sampled in an appropriate way?

Was the sample size adequate?

Were the study subjects and the setting described in detail?

Were valid methods used for the identification of the condition?

Was the condition measured in a standard, reliable way for all participants?
Was there appropriate statistical analysis?

Was the response rate adequate, and if not, was the low response rate managed appropriately?
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Fig. 2 Results of risk of bias assessment

from 12.7% to 22.3%. Results of a systematic review and
meta-analysis showed that the global prevalence of TB
among HIV-positive prisoners was 31% (95% CI: 22—39),
the prevalence in Africa, America, Asia, and Europe was
13%, 37%, 40%, and 28% respectively [80]. The pooled
prevalence in Iran was 19.0% and the highest prevalence

was related to southwest of Iran (35.2%) that nearly same
to the two America countries included United States
and Brazil [80]. A reason for the high prevalence of TB
in our meta-analysis may be due to more detection and
case finding of TB among PLWH. According to the Ira-
nian guideline for management and treatment of the

Prevalence of HBV among HIV infected people
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Fig. 3 The individual and pooled prevalence of HBY among people diagnosed with HIV
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Table 2 Prevalence of hepatitis B, C and tuberculosis infections among people living with HIV by gender, quality of papers, and years

of study
Variables HBV HCV B
N P% 95%Cl 1% N P% 95%Cl % N P% 95%Cl IPP%
Gender
Men 8 153 70,237 9676 9 673 492,853 9650 2 216 173,259 000
Women 1T 97 40190 000 1 83 31,173 000 - - - -
Both 31 133 109,156 9237 32 522 411,632 9949 12 147 103,191 9713
Quality of papers
High 14 139 102,175 9673 16 516 327,705 9965 4 261 59462 9780
Intermediate 17 148 106,189 9447 16 657 581,733 9943 5 130 77,184 9631
Low 9 103 64,143 9453 10 407 231,583 9890 5 141 73,209 9480
Year of study
2002-2005 3192 004,424 000 3 594 157,9999 000 - - - -
2006-2010 14 163 110,216 9760 14 638 413,863 9963 5 224 91,357 9828
2011-2015 13 121 80,161 9497 14 510 371,649 9833 8 157 87,227 9720
2016-2020 10 107 75,139 9453 11 450 345,556 9790 1 136 124,149 0.00
Geographical region
Tehran 18 151 113,189 9704 19 536 432,641 9838 7 183 114,252 9414
Center 5 77 26,128 8674 5 550 282,818 9813 1 66 38106 000
West 4 151 004,307 9762 4 581 143,9999 9928 - - - -
Southwest 3269 009547 000 3 415 122,709 000 3 352 64,641 000
South 6 117 60,173 929 7 565 410,719 9907 3 47 21,73 0.00
Southeast 3109 002217 000 3 666 396936 000 - - - -
National 1 24 1536 000 1 385 354,418 000 - @ - - -
Study population
HIV-positive patients referring to counseling center 25 102 81,122 9561 26 508 387,628 9956 8 123 77,169 9745
HIV-positive PWIDs 255 76,433 9780 7 798 743,854 5918 - - - -
Hospitalized HIV-positive patients 4 285 93,476 9557 4 405 164,645 9609 4 350 155,544 9599
HIV-positive Homeless people 1 150 32,379 000 2 879 779980 000 1 50 001,249 -
HIV-positive Prisoners 1 35 007100 000 1 588 476694 000 1 50 19132 000
HIV-positive Street and labour children 1 44 005,151 0.00 1 11.1 3.7,24.1 000 - - - -
Volunteers for blood doner 1 59 007197 000 1 11.8 33,275 000 - - - -
Overall 40 133 112,155 9620 42 543 446,640 9938 14 175 127,223 9769

co-infection of HIV and TB, all PLWH in the time of diag-
nosis and subsequent visits are evaluated for active TB.

Based on the results of a study in Iran adherence to
Highly active antiretroviral therapy (HAART) is between
60.0 to 70.0%, although the adherence in Iranian PLWH
is acceptable [81] but, about 30.0% of these patients have
not adherence to HAART, so this issue may increase the
risk of coinfection with TB. On the other hand, based on
the report of the World Bank the coverage of antiretrovi-
ral therapy in Iranian PLWH was increased from 2000 to
2022, this value in 2022 was 37.0% [82].

Based on the results of meta-regression analysis HCV
prevalence was significantly associated with PWID and
age in the crude analysis. TB prevalence was associated
with gender and PWID, however, these associations
were not statistically significant. In addition, we could
not run the multivariable meta-regression and adjust
other variables for TB prevalence, because a total num-
ber of studies that reported the TB prevalence was 12,
and there was missing data regarding the proportion of
PWID and male gender. Therefore, we only reported the
crud estimates.
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Prevalence of HCV among HIV infected people
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Fig. 4 The individual and pooled prevalence of HCV among people diagnosed with HIV

The strength point of current study is that we con-
ducted a comprehensive systematic review and esti-
mated the prevalence of HCV, HBV, and TB prevalence
as three important infectious diseases among PLWH.
However, our systemic review had two major limita-
tions. First, the high heterogeneity between the findings
of included studies limited us to identify the source of

heterogeneity. Last, studies with low and intermediate
quality may also affected our findings.

Despite the mentioned limitations, our results may be
useful in planning for better management of PLWH and
treatment of HCV, HBV, and TB coinfection with HIV.
In addition, these findings may be useful evidence for
health policymakers’ decision-making.
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Prevalence of TB among HIV infected people
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Fig. 5 The individual and pooled prevalence of TB among people diagnosed with HIV

Table 3 Crude and adjusted meta-regression to identify the source of heterogeneity

Page 13 of 16

HBV
Variables Crude Adjusted

Coeff p-value 95% ClI Coeff p-value 95% Cl
Year of study (for every year increase) -0.005 0274 -0.15, 0.004 -0.008 0.468 -0.03,0.02
Quality (for every score increase) 0.004 0.556 -0.01,0.2 0.02 0453 -0.04,0.08
Mean age (for every year increase) -0.004 0317 -0.01,0.004 -0.01 0.158 -0.03, 0.004
Proportion of male (for every 1% increase) 0.24 0.216 -0.14,0.62 0.17 0.707 -0.75,1.09
Proportion of PWID (for every 1% increase) 0.11 0.359 -0.13,0.35 0.15 0402 -0.21,0.50
HCV
Variables Coeff p-value 95% Cl Coefficient p-value 95% ClI
Year of study (for every year increase) -0.01 0.168 -0.03, 0.005 -0.003 0814 -0.03,0.02
Quality (for every score increase) 0.004 0.716 -0.02,0.03 -0.02 0.458 0.08, 0.04
Mean age (for e very year increase) 0.01 0.021 0.002,0.03 0.006 0401 -0.008, 0.02
Proportion of male (for every 1% increase) 0.51 0.068 -0.04, 1.06 0.49 0310 -049,1.47
Proportion of PWID (for every 1% increase) 048 0.004 0.17,0.79 0.28 0172 -0.13,0.68
B
Variables Coeff p-value 95% Cl - - -
Year of study (for every year increase) -0.01 0517 -0.05,0.03 - - -
Quality (for every score increase) 0.007 0.623 -0.02,0.08 - - -
Mean age (for every year increase) -0.02 0.118 -0.05, 0.006 - - -
Proportion of male (for every 1% increase) 048 0.248 -0.39,1.34 - - -
Proportion of PWID (for every 1% increase) 0.72 0.141 -0.37,1.80 - - -
Conclusions PWIDs and homeless people. Therefore, it seems the

The results of this systematic review showed that the strength of the surveillance system is necessary for
prevalence of HBV, HCV, and TB was high among Ira- increase the screening and therapeutic activities for

nian PLWH especially higher at-risk groups such as  viral hepatitis and TB among PLWH in Iran.
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