
Abstract
Background: Drug use, especially injecting drug use, is associated with a higher risk of tuberculosis (TB). This study aimed to 
systematically review the prevalence of TB among people who use drugs (PWUD) in Iran.
Methods: A systematic search was conducted in international and national databases. All studies that provided data on the 
prevalence of TB among PWUD based on screening tests and diagnosis from 1990 up to August 2019 were assessed. Meta-
analysis was performed on the prevalence of active TB among people who inject drugs (PWID).
Findings: Overall, nine studies were included. The studies were carried out from 1994 to 2012 in seven out of the 31 provinces of 
Iran. Seven studies provided data on the prevalence of TB diagnosis among 1087 PWID. The pooled prevalence of TB diagnosis 
was 10.1% (95% CI: 4.5, 15.8) in studies carried out in hospitals and 0.54% (95% CI: 0.04, 1.04) in other settings.
Conclusion: The present review suggests an approximately 40 times higher prevalence of TB among PWID compared to the 
general population. However, most of the included studies were conducted on a subpopulation of drug users, and caution 
should be exercised when generalizing the findings.
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Introduction
For centuries, tuberculosis (TB) has been known as a 
major public health problem. With the introduction of 
preventive measures and effective treatment, the incidence 
of TB and associated deaths has declined drastically over 
the years. However, TB is still a top ten leading cause 
of death worldwide.1,2 The World Health Organization 
(WHO) has estimated 10 million individuals are infected 
with TB (9.0-11.1 million) and the annual incidence 
is 133 (120-148) per 100 000 population. In Iran, it has 
been estimated that 11 (8.7-14) thousand were infected in 
2017, with an annual incidence of 14 (11-18) per 100 000 
population.1

During recent years, new cases of TB have been linked 
to undernourishment, human immunodeficiency virus 
(HIV) infection, diabetes, alcohol use, and cigarette 
smoking.1 In addition, regular drug use, especially 
injecting drug use, puts individuals at a higher risk of TB 
infection. This risk has been shown to be independent 
of HIV infection.3 People who use drugs (PWUD) 

are frequently considered socially deprived. They 
may face risk factors for TB acquisition like poverty, 
unstable housing, and overcrowded living situations. 
Medical conditions among PWUD usually have a worse 
prognosis and do not receive adequate treatment. A 
better understanding of the prevalence of TB among 
PWUD can promote early detection and treatment, and 
effectively fill this gap.4 Opioid use and dependence are 
relatively high in Iran.5,6 In the last decade, stimulant use 
and dependence have also appeared on the drug scene.7-9 
In recent years, health consequences, especially infectious 
diseases among PWUD have been a major public health 
concern.10-13 

Several systematic reviews have been conducted on 
TB among inmates, HIV-positive inmates, people living 
with HIV, and those with alcohol use disorder in different 
countries around the world.14-18 However, no systematic 
review was found on the prevalence of TB among PWUD 
and more specifically, among people who inject drugs 
(PWID), neither globally nor in Iran. This study aimed 
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to collect the relevant data and provide an estimate of 
TB prevalence among Iranian PWUD and the subgroups 
using systematic review and meta-analysis.

Methods
Search strategy 
This systematic review complied with the Preferred 
Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA).19 The search strategy included 
three parts: (1) searching international (ISI Web of 
Science, PubMed, SCOPUS, and Embase) and national 
(Scientific Information Database - SID) databases for 
published documents, (2) hand-searching the reference 
lists of the retrieved papers, and (3) communicating with 
the relevant Iranian professionals to access unpublished 
studies.

Search terms were categorized into three groups: (1) the 
keywords related to Iran and its provinces and large cities, 
(2) the terms related to substance use and dependence, and 
(3) the terms related to tuberculosis as well as the MeSH 
terms of tuberculosis and Mycobacterium tuberculosis. 
Keywords were combined with the Boolean operator of 
“OR” within each group and “AND” between groups.

For the Iranian databases, a search was conducted 
using the Persian terms for tuberculosis. There were no 
restrictions on study design and language for the full 
texts. There was only a limitation for publication time 
from 1990 up to the time of the search in August 2019. 
The search strategy for the PubMed database is provided 
as an example in Supplementary file 1.

Screening 
The retrieved documents were screened in two steps: 
first, the titles and abstracts were screened to exclude 
irrelevant studies and then, the full texts were assessed 
for eligibility. Both stages were conducted independently 
by two investigators. Studies were included if the target 
population consisted of Iranian participants with 
substance use or dependence and the study had provided 
prevalence of TB, either through biological testing i.e., 
positive tuberculin skin test (TST), positive sputum 
smear or culture, and findings suggesting TB infection in 
chest X-rays (CXR), or through clinical diagnosis. 

Data extraction 
The following data were extracted from the included 
studies: bibliometric characteristics, the year of study 
implementation, study location, recruitment setting 
(treatment centers, harm reduction services, prison, etc), 
sample size, sampling method, refusal rate, demographic 
characteristics of the participants, injecting or non-
injecting drug use, method of biological testing of TB, test 
results, and finally the prevalence of TB among PWUD, 
and in subgroups of gender, injecting and non-injecting 
PWUD, and study setting. Two investigators extracted 

data independently, and discrepancies were checked with 
a third reviewer. 

Quality assessment
To assess the quality of the included studies, some 
important criteria were defined using the most common 
tools (e.g., Newcastle-Ottawa Quality Assessment Scale)20 
and specialists’ opinions. The quality of the studies was 
assessed using the following criteria:
1. Source of sampling is defined clearly
2. Sampling method is defined clearly
3. Refusal rate is less than 30% OR the characteristics of 

those who refused are described
4. Gender-specific data are provided
5. Results are presented separately for injecting and 

non-injecting PWUD
6. Definitions of injecting and non-injecting drug use 

are provided
7. Types of lab tests are explained
8. Year of study implementation is reported
9. Samples are not selected from the infectious diseases 

wards of hospitals
If the data on items 1, 4, 5, 7, and 8 were not reported 

in the document, we communicated with the authors to 
obtain the information. Even if the authors provided the 
missing data, still the item was considered unfulfilled for 
the document. The numerals of unfulfilled items were 
reported for each study.

Statistical analysis
Studies reported TB prevalence either based on screening 
tests (i.e., TST results or findings on CXR) or diagnostic 
measures (i.e., positive sputum smear or culture, or 
clinical diagnosis) for active TB. Considering the clinical 
significance of diagnostic measures to assess active TB, 
and since most of the studies (6 out of 9 studies) were 
conducted on PWID, only the pooled prevalence of 
active TB among PWID was estimated, and the forest 
plots among PWID were presented for two study settings 
(hospitals and other settings). The meta-analysis was 
conducted using random effects model to account for 
expected heterogeneity between studies. Heterogeneity 
was assessed using the I2 statistic (I-squared variation 
in ES attributable to heterogeneity), describing the 
percentage of variation between studies.21 If the I2 
value is more than 75%, the heterogeneity is deemed 
considerable.22 Data analysis was conducted in Stata 
software v.14.2 using the “metaprop” command. Other 
findings, such as the results of screening tests and data on 
people who use drugs through non-injecting routes were 
presented descriptively.

Results
Study selection
A total of 896 documents were found through an initial 
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systematic search, of which 97 were duplicates (Figure 1). 
After screening the titles and abstracts, 29 studies were 
selected and the full texts of the articles were assessed. Of 
the remaining 29 studies, 20 did not meet the eligibility 
criteria, mainly because they did not provide any data on 
TB prevalence.

Study characteristics
A total of nine studies were included in this systematic 
review. Six studies were conducted only on PWID,23-

28 and one included both injecting and non-injecting 
PWUD.29 Two studies were on PWUD without defining 
their route of drug administration.30,31 Table 1 shows the 
characteristics of the nine studies. A total of 2033 drug-
using participants were included and the sample size of 
the included studies was from 31 up to 561. The studies 
were conducted in seven out of the 31 provinces of Iran; 
three were from Fars, two from Khorasan Razavi, and 
one from Tehran, Kermanshah, Hamedan, and Sistan-
Baluchestan provinces each (Figure 2). The settings of 
the studies were hospitals (n = 4), prison/correctional 
facilities (n = 3), and drug treatment centers (n = 2). The 

oldest study was carried out in 199431 and the latest in 
2011-2012.29 Different studies used different indicators 
for reporting the socio-demographic characteristics of 
the participants. However, the majority of studies on 
PWID reported that the participants had an average 
age of 34-38, more than half of them were unmarried, 
about half were unemployed, more than 60% had a 
history of imprisonment, and more than one-third of 
the participants were either illiterate or had primary 
education.

Assessment of the quality of the included studies showed 
that the number of unfulfilled criteria ranged from two 
to five, and six studies had more than two unfulfilled 
criteria out of the nine quality criteria (Table 1). None of 
the studies provided the definition for injecting drug use 
(e.g., lifetime or last 12 months).

TB prevalence
The pooled prevalence rates of active TB in PWID in 
the 272 participants recruited from hospitals and 815 
participants from other settings (including methadone 
maintenance treatment centers, drop-in centers 

Figure 1. Flowchart diagram of search results
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and ranged from 5.4% to 18.3% and from 0.37 to 14.1, 
respectively. Positive sputum smear and sputum culture 
were reported in one study and their frequencies were 
0.37 and 0.51, respectively (Table 2). 

Two studies reported the prevalence of active TB in 
328 male PWID as 0.42% and 0.53%, and only in one 
study, nine female PWID were assessed, none of whom 
had active TB. Only one of the studies on PWID reported 
TST prevalence according to gender, and it was 20.4% in 
male and zero in female participants (Table 2). Only, in 
one study27 coinfection with HIV was assessed, and one 
out of the nine patients with active TB was found to be 
HIV positive.

A single study reported TB prevalence among non-
injecting PWUD. Positive TST, CXR, and sputum culture 
among 57 participants were 3.9%, 10.9%, and 3.5%, 
respectively.29 In this study, sputum culture was positive 
in 2.6% of males and 5.3% of females (Table 2).

Two relatively old studies were conducted on 
880 PWUD, without mentioning the route of drug 
administration and reported a prevalence of 0.12% and 
2.5% for active TB.30,31 Three studies on PWUD - without 
mentioning the route of administration - reported a 
prevalence of 5.3%, 40.1%, and 66.7% for positive TST 
results (Table 2).

Table 1. Characteristics of the studies on TB prevalence in PWUD in the Iranian population 

First author
(year of 
publication)

Study 
year

Province Type of DU Recruitment setting
Recruitment 
method

Sample 
size 
(M/F)

Age characteristics
Demographic
characteristics

Study 
Quality*

Honarvar 
(2013)29 2011-12 Fars

PWID and 
non-injecting 
PWUD 
(Opioid users)

All MMT and DIC 
centers in several 
districts in Fars 
province

Convenience 
sampling

263 
(226/37)

Range: 20-65
Mean: 37.4 ( ± 8.3)

In PWID:
Unmarried: 75.6%
Low education**: 
34.6%
In NIDUs:
Unmarried: 76.9%
Low education: 42.1%

4, 6

Mamani 
(2013)23 2008-9 Hamedan PWID

MMT centers in 
Hamedan

Convenience 
sampling

268 
(240/28)

Range: 18-70
Mean: 34.5 ( ± 8.2)

Unemployed: 51.1%
Imprisonment: 83.6%

2, 6

Tavanaee 
Sani (2012)24 2007-8

Khorasan 
Razavi

PWID
Infectious ward of one 
hospital in Mashhad

Census 62 (60/2) Mean: 34.3 Imprisonment: 83.5% 4, 6, 7, 9

Nazer 
(2016)25 2007 Kermanshah PWID

A prison in 
Kermanshah

Census 350 (NK) NK NK 3, 4, 6

Asadi 
(2006)26 2002-3 Tehran PWID

Infectious wards of 
three hospitals in 
Tehran

Census
126 
(123/3)

Range: 18-54
Mean: 34

Imprisonment: 64.3% 4, 6, 7, 9

Sharifi-Mood 
(2006)27 2000-5

Sistan and 
Baluchestan

PWID
Infectious ward of one 
hospital in Zahedan

Census 31 (NK)
Range: 16-60
Mean: 35.7 
( ± 14.7)

Unemployed: 45.2
Low education: 80.7%

4, 6, 7, 9

Sarvghad 
(2005)28 2002-3

Khorasan 
Razavi

PWID
Infectious ward of one 
hospital in Mashhad

NK 53 (50/3)
Age 
distribution: < 30: 
51%

Unmarried: 58.5%
Low education: 41.1%

2, 4, 6, 
7, 9

Askarian 
(2001)30 1997 Fars

PWUD
(Never-
imprisoned 
opioid addicts)

A correctional center 
in Shiraz

Convenience 
sampling

319 (NK)

Range: 18-50
Age 
distribution: < 30: 
31.0%

NK
2, 3, 4, 
5, 6

Sadeghi 
Hassanabadi 
1998)31

1994 Fars
PWUD
(Opioid 
addicts)

A correctional center 
in Shiraz

Census
561 
(561/0)

Range: 18-40 NK
2, 3, 5, 
6, 8

DIC: Drop-in centers; DU: Drug user; MMT: Methadone maintenance treatment; NIDU: Non-injecting drug user; NK: Not known; PWID: People who inject 
drugs; PWUD: People who use drugs.
* Numerals of unfulfilled criteria, ** Low education: illiterate + Primary education.

Figure 2. Distribution and number of TB prevalence studies on PWUD in Iran

providing harm reduction services, and prisons) were 
10.1% (95% CI: 4.5 to 15.8) and 0.54% (95% CI: 0.04, 1.04), 
respectively (Figure 3). The studies with higher weight 
had the highest contribution in the polled estimation. 
Diagnosis of active TB was based on sputum smear and 
sputum culture in two out of the seven studies and based 
on clinical diagnosis in five studies.

Prevalence of positive TST and positive findings 
on CXR among PWID were reported in two studies 
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Discussion
In this study, nearly three decades of research on the 
prevalence of TB among PWUD in Iran were reviewed. 
The results of this review on active TB among PWID 
revealed a pooled prevalence of 10.1% in hospital settings 
and 0.54% in other settings, such as drug treatment 
centers and prisons. Compared to other settings, studies 
conducted in hospitals reported significantly higher 
rates of TB. All hospital-based studies were carried out 
in the infectious wards and this might explain the higher 
reported rates. The samples from other settings can be 
better considered as representatives for PWID. According 
to the national data, the prevalence of TB in Iran was 
estimated as 14 in 100 000 in the general population, in 
2017.1 The results of the present review suggested an 
approximately 40 times higher prevalence of TB among 
PWID than in the general population.

In the included studies, the highest prevalence of TB 
among PWID in the hospitals was in Zahedan (29%), 
the southeast of Iran.27 Zahedan is a city in Sistan and 
Baluchestan Province. This province is among the least 
developed parts of the country32 and is close to the 
neighboring countries of Pakistan and Afghanistan, with 
a high rate of TB.1,33 A systematic review also reported a 
29% TB prevalence among Afghan immigrants in Iran.34 
With the implementation of the national TB control and 
care program, a decreasing trend of TB was noted in 
Sistan and Baluchestan from 2006 to 2016.35 However, the 
pattern and trend of TB infection among PWUD of the 
province remain unclear due to the scarcity of the studies.

Global data on the epidemiology of TB indicate a 
high prevalence among PWID. The rate of positive 
TST ranges from 12 to 39% in North America, 17 to 
52% in Europe, and just above 60% in Mexico. There is 

also a wide variation (from 0.5 to 66%) in the reported 
active cases of TB among PWID, depending on the 
study population and testing method.4,36,37 The limited 
data provided in the included studies showed a very 
high rate of unemployment and imprisonment among 
PWID. In addition, several other studies from Iran 
have shown that poverty and homelessness are quite 
common among this group.10,38 Homelessness, poverty, 
history of imprisonment, malnourishment, smoking, and 
alcoholism were mentioned as risk factors for TB in some 
studies. Prisoners are at high risk for TB infection and 
PWID experience higher incarceration rates. The rates 
of TB in prisons can be more than 50 times higher than 
among people outside prisons. The prison environment, 
being associated with overcrowding, poor nutrition, 
and inadequate access to health services might be the 
reason for this greater risk.4,37,39 Due to the high rate of 
HIV infection among Iranian PWID,11 there is also a 
possibility of reactivation of TB in addition to the primary 
TB infection among HIV-infected PWID.

Most of the reviewed studies were conducted on 
PWID. Due to the scarcity of data, the risk of TB 
infection attributable to non-injecting drug use could 
not be estimated. The only included study was on a 
small sample of non-injecting PWUD which reported a 
relatively high prevalence of TB. Globally, most of the 
evidence linking TB to drug use comes from studies on 
PWID.4 Nevertheless, an increased risk for TB has been 
reported for those who smoke opium as well.40 Since 
smoking opium is the most common way of using drugs 
in Iran,41,42 more research is required to understand the 
associated risks.

According to this review, the evidence on HIV and TB 
coinfection among PWID is very limited and this area 

Figure 3. Meta-analysis of prevalence of TB diagnosis in PWID by setting
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needs more attention from researchers. Another review 
from Iran showed a 14.6% prevalence of HIV among 
current PWID.11 Two studies from Iran on PWUD living 
with HIV reported a TB prevalence of 9.7% and 32.1%.43,44 
Studies from other countries showed that PWID living 
with HIV have a two- to six-fold increased risk of TB 
compared to those who are not injecting drugs.45 TB is a 
top cause of hospitalization and mortality among people 
living with HIV.4 HIV and TB coinfection is associated 
with several challenges, such as the difficulty of diagnosing 

TB, challenges of drug treatment, and problems related to 
adherence.46

With the restart of the national TB control programs 
in 1996, the incidence of TB has decreased steadily and 
considerably.47 In addition to the TB-specific control 
programs, several other factors might have influenced 
this achievement, such as improvements in general 
health literacy and practice, sanitation, and primary 
and specialized health care.48 However, TB control in 
PWUD, and more specifically in PWID, seems to be a 

Table 2. Results of studies on TB prevalence in PWUD in the Iranian population 

Fist author
(year of 
publication)

Study 
year

Recruitment 
setting

Province
Biologic data and 
TB definition

TST
Positive: Cases/
total (%)

Chest X-Ray
Positive: 
Cases/total 
(%)

Sputum smear 
Positive: Cases/
total (%)

Sputum culture 
Positive: Cases/
total (%)

Clinical 
diagnosis of 
active TB:
Cases/total (%)

PWID

Honarvar 
(2013)29 2011-12

MMT and 
DIC centers

Fars

TST ≥ 10; Abnormal 
chest X-ray; 
Sputum culture for 
all with pulmonary 
TB-related 
symptoms

T: 10/184 (5.4)
T: 24/170 
(14.1)

-
T: 1/197 (0.51)
M: 1/188 (0.53)
F: 0/9 (0.0)

-

Mamani 
(2013)23 2008-9 MMT center Hamedan

TST ≥ 5 (for HIV + ) 
and ≥ 10 (for HIV); 
Chest X-ray for 
TB; Sputum smear 
positive

T: 49/268 (18.3)
M: 49/240 (20.4)
F: 0/28 (0.0)

T: 1/268 (0.37)
M: 1/240 
(0.42)

T: 1/268 (0.37)
M: 1/240 (0.42) - -

Tavanaee 
Sani (2012)24 2007-8 Hospital

Khorasan 
Razavi

Pulmonary TB and 
Non-pulmonary TB

- - - -
T: 5/62 (8.1)
and 1/62 (1.6)

Nazer 
(2016)25 2007 Prison Kermanshah

Total score of signs 
and symptoms 
and sputum smear 
positive or sputum 
culture positive

- - - - T: 3/350 (0.90)

Asadi 
(2006)26 2002-3 Hospital Tehran Pulmonary TB - - - - T: 9/126 (7.1)

Sharifi-
Mood B. 
(2006)27

2000-5 Hospital
Sistan and 
Baluchestan

No definition - - - - T: 9/31 (29.03)

Sarvghad 
(2005)28 2002-3 Hospital

Khorasan 
Razavi

No definition - - - - T: 5/53 (9.4)

PWUD

Honarvar 
(2013)29 2011-12

MMT and 
DIC centers

Fars

TST ≥ 10; Abnormal 
chest X-ray; 
Sputum culture for 
all with pulmonary 
TB-related 
symptoms

T: 2/51 (3.9) T: 5/46 (10.9) -
T: 2/57 (3.5)
M: 1/38 (2.6)
F: 1/19 (5.3)

-

Drug user 

Honarvar 
(2013)29 2011-12

MMT and 
DIC centers

Fars

TST ≥ 10; Abnormal 
chest X-ray; 
Sputum culture for 
all with pulmonary 
TB-related 
symptoms

T: 13/244 (5.3)
T: 29/223 
(13.0)

- T: 3/254 (1.2) -

Askarian 
(2001)30 1997

Correctional 
center

Fars

TST ≥ 10; Positive 
chest X-ray for 
pulmonary TB; 
Sputum culture

T: 128/319 
(40.1)

T: 8/128 (6.3) - T: 4/319 (0.12) -

Sadeghi 
Hassanabadi 
(1998)31

1994
Correctional 
center

Fars

TST ≥ 10; Active 
pulmonary 
TB (TST, chest 
X-ray, pulmonary 
symptoms, smear 
or culture positive)

T: 374/561 
(66.7)

- - - T: 14/561 (2.5)

DIC: Drop-in centers; F: Female; M: Male; MMT: Methadone maintenance treatment; T: Total; TB: Tuberculosis; TST: Tuberculin skin tests; PWID: People who 
inject drugs; PWUD: People who use drugs.
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neglected area. It has been recommended that TB-specific 
services i.e., screenings linked to standardized treatment 
protocols, should be integrated into the general health 
and harm reduction packages and should be provided 
along with HIV and hepatitis prevention, treatment, and 
care services. Other important harm reduction services 
that are also effective in TB control are high coverage of 
opioid agonist treatment, needle syringe programs as well 
as targeted information, education, and communication. 
Since the prison environment is the main risk factor 
for TB, promoting primary and secondary prevention 
strategies for prisoners throughout incarceration and 
on release is also important. Availability of treatment 
for substance use disorders, harm reduction strategies, 
and TB screening and treatment in prisons are of utmost 
importance.1,36,39 

The present review showed there is a limited number of 
high-quality studies on TB among PWUD. Compared to 
HIV, HCV, and HBV among PWUD, this topic could be 
considered a neglected area in Iran. No national or large 
multi-site study was detected and the included studies 
represented only a few geographical areas. Due to the 
lack of repeated surveys over different years, it was not 
possible to provide any information on the changes in 
the TB prevalence over the course of time. The included 
studies did not provide any definition for injecting drug 
use, and it was not clear if PWID were those with a 
lifetime experience of injecting drugs or were currently 
injecting. Moreover, the data on gender differences were 
not sufficient and the research on non-injecting PWUD 
was very limited. Finally, some of the studies did not 
provide their definition for active TB.

In Iran, the production of the Bacillus Calmette-Guérin 
(BCG) vaccine was initiated in 1947. Four years later, 
Iran had a vaccination plan and started high coverage 
of vaccination of infants in the country49 which was 
extended annually. Therefore, relying on TST, which 
might be positive after vaccination, is not an appropriate 
way for TB screening or diagnosis of latent TB. Although 
TST results among PWUD were included in this review, 
we did not conduct meta-analysis nor concluded on the 
results of TST as latent TB diagnosis in this review. 

Conclusion
Considering the paucity of data on TB among PWUD, it 
was necessary to conduct a systematic review in this area. 
Although too many studies could not be included, this 
meta-analysis revealed an elevated rate of TB infection 
in PWID (0.54%), which as expected, was much higher 
than the rate of TB in the general population. The present 
study could be considered a cornerstone in increasing our 
understanding of TB infection among drug users. The 
results of this study could be utilized by both policymakers 
and researchers. However, it must be reminded that most 

of the included studies in this review were carried out on 
a subpopulation of drug users, and generalization of the 
data should be carried out with caution.

Authors’ Contribution
Conceptualization: Hosein Rafiemanesh, Behrang Shadloo, 
Masoumeh Amin-Esmaeili, Jaleh Gholami, Afarin Rahimi-
Movaghar.
Data curation: Hosein Rafiemanesh, Behrang Shadloo, Yekta 
Rahimi.
Formal analysis: Hosein Rafiemanesh, Jaleh Gholami, Afarin 
Rahimi-Movaghar.
Funding acquisition: Afarin Rahimi-Movaghar.
Investigation: Hosein Rafiemanesh, Behrang Shadloo, Yekta Rahimi
Methodology: Hosein Rafiemanesh, Masoumeh Amin-Esmaeili, 
Jaleh Gholami, Afarin Rahimi-Movaghar.
Project administration: Behrang Shadloo, Afarin Rahimi-Movaghar
Resources: Masoumeh Amin-Esmaeili, Jaleh Gholami, Afarin 
Rahimi-Movaghar.
Software: Hosein Rafiemanesh, Jaleh Gholami.
Supervision: Afarin Rahimi-Movaghar.
Validation: Hosein Rafiemanesh, Afarin Rahimi-Movaghar.
Visualization: Hosein Rafiemanesh, Yekta Rahimi.
Writing–original draft: Hosein Rafiemanesh, Behrang Shadloo, 
Yekta Rahimi, Afarin Rahimi-Movaghar.
Writing–review & editing: Hosein Rafiemanesh, Behrang Shadloo, 
Masoumeh Amin-Esmaeili, Yekta Rahimi, Jaleh Gholami, Afarin 
Rahimi-Movaghar.

Competing Interests
None.

Ethical Approval
Not applicable.

Funding
The Iranian National Institute for Medical Research Development 
(NIMAD) financially supported this systematic review through 
grant number 940043.

Supplementary File
Supplementary file 1. Sample for PubMed search strategy and 
results.

References
1. World Health Organization (WHO). Global Tuberculosis 

Report 2018. WHO; 2018.
2. Murray CJ, Ortblad KF, Guinovart C, Lim SS, Wolock TM, 

Roberts DA, et al. Global, regional, and national incidence 
and mortality for HIV, tuberculosis, and malaria during 1990-
2013: a systematic analysis for the Global Burden of Disease 
Study 2013. Lancet. 2014;384(9947):1005-70. doi: 10.1016/
s0140-6736(14)60844-8.

3. Altice FL, Kamarulzaman A, Soriano VV, Schechter M, 
Friedland GH. Treatment of medical, psychiatric, and 
substance-use comorbidities in people infected with HIV who 
use drugs. Lancet. 2010;376(9738):367-87. doi: 10.1016/
s0140-6736(10)60829-x.

4. World Health Organization (WHO). Integrating Collaborative 
TB and HIV Services within a Comprehensive Package of 
Care for People Who Inject Drugs: Consolidated Guidelines. 
WHO; 2016.

5. Amin-Esmaeili M, Rahimi-Movaghar A, Sharifi V, Hajebi A, 
Radgoodarzi R, Mojtabai R, et al. Epidemiology of illicit drug 
use disorders in Iran: prevalence, correlates, comorbidity 

https://doi.org/10.1016/s0140-6736(14)60844-8
https://doi.org/10.1016/s0140-6736(14)60844-8
https://doi.org/10.1016/s0140-6736(10)60829-x
https://doi.org/10.1016/s0140-6736(10)60829-x


Rafiemanesh et al

Addict Health. Volume 15, Number 3, 2023226

and service utilization results from the Iranian Mental Health 
Survey. Addiction. 2016;111(10):1836-47. doi: 10.1111/
add.13453.

6. Moradinazar M, Najafi F, Jalilian F, Pasdar Y, Hamzeh B, 
Shakiba E, et al. Prevalence of drug use, alcohol consumption, 
cigarette smoking and measure of socioeconomic-related 
inequalities of drug use among Iranian people: findings from a 
national survey. Subst Abuse Treat Prev Policy. 2020;15(1):39. 
doi: 10.1186/s13011-020-00279-1.

7. Shadloo B, Amin-Esmaeili M, Haft-Baradaran M, Noroozi 
A, Ghorban-Jahromi R, Rahimi-Movaghar A. Use of 
amphetamine-type stimulants in the Islamic Republic of Iran, 
2004-2015: a review. East Mediterr Health J. 2017;23(3):245-
56. doi: 10.26719/2017.23.3.245.

8. Akbari H, Roshanpajouh M, Nourijelyani K, Mansournia MA, 
Rahimi-Movaghar A, Yazdani K. Profile of drug users in the 
residential treatment centers of Tehran, Iran. Health Promot 
Perspect. 2019;9(3):248-54. doi: 10.15171/hpp.2019.34.

9. Noroozi A, Malekinejad M, Rahimi-Movaghar A. Factors 
influencing transition to Shisheh (methamphetamine) 
among young people who use drugs in Tehran: a qualitative 
study. J Psychoactive Drugs. 2018;50(3):214-23. doi: 
10.1080/02791072.2018.1425808.

10. Malekinejad M, Navadeh S, Lotfizadeh A, Rahimi-Movaghar 
A, Amin-Esmaeili M, Noroozi A. High hepatitis C virus 
prevalence among drug users in Iran: systematic review and 
meta-analysis of epidemiological evidence (2001-2012). Int J 
Infect Dis. 2015;40:116-30. doi: 10.1016/j.ijid.2015.09.022.

11. Rahimi J, Gholami J, Amin-Esmaeili M, Fotouhi A, 
Rafiemanesh H, Shadloo B, et al. HIV prevalence among 
people who inject drugs (PWID) and related factors in 
Iran: a systematic review, meta-analysis and trend analysis. 
Addiction. 2020;115(4):605-22. doi: 10.1111/add.14853.

12. Rahimi-Movaghar A, Amin-Esmaeili M, Haghdoost AA, 
Sadeghirad B, Mohraz M. HIV prevalence amongst 
injecting drug users in Iran: a systematic review of studies 
conducted during the decade 1998-2007. Int J Drug Policy. 
2012;23(4):271-8. doi: 10.1016/j.drugpo.2011.09.002.

13. Amin-Esmaeili M, Rahimi-Movaghar A, Haghdoost 
AA, Mohraz M. Evidence of HIV epidemics among 
non-injecting drug users in Iran: a systematic review. 
Addiction. 2012;107(11):1929-38. doi: 10.1111/j.1360-
0443.2012.03926.x.

14. Melese A, Demelash H. The prevalence of tuberculosis among 
prisoners in Ethiopia: a systematic review and meta-analysis 
of published studies. Arch Public Health. 2017;75:37. doi: 
10.1186/s13690-017-0204-x.

15. Dianatinasab M, Joulaei H, Ghorbani M, Zarei N, Rezaeian S, 
Fararouei M, et al. Prevalence of tuberculosis in HIV-positive 
prisoners: a systematic review and meta-analysis. AIDS Rev. 
2018;20(2):114-24. doi: 10.24875/AIDSRev.M18000023.

16. Edge CL, King EJ, Dolan K, McKee M. Prisoners co-infected 
with tuberculosis and HIV: a systematic review. J Int AIDS 
Soc. 2016;19(1):20960. doi: 10.7448/ias.19.1.20960.

17. Kawatsu L, Uchimura K, Izumi K, Ohkado A. [A systematic 
review on the prevalence and incidence of latent 
tuberculosis infection among prison population]. Kekkaku. 
2016;91(4):457-64. [Japanese].

18. Simou E, Britton J, Leonardi-Bee J. Alcohol consumption and 
risk of tuberculosis: a systematic review and meta-analysis. 
Int J Tuberc Lung Dis. 2018;22(11):1277-85. doi: 10.5588/
ijtld.18.0092.

19. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche 
PC, Ioannidis JP, et al. The PRISMA statement for reporting 
systematic reviews and meta-analyses of studies that evaluate 
health care interventions: explanation and elaboration. 

J Clin Epidemiol. 2009;62(10):e1-34. doi: 10.1016/j.
jclinepi.2009.06.006.

20. Modesti PA, Reboldi G, Cappuccio FP, Agyemang C, Remuzzi 
G, Rapi S, et al. Panethnic differences in blood pressure in 
Europe: a systematic review and meta-analysis. PLoS One. 
2016;11(1):e0147601. doi: 10.1371/journal.pone.0147601.

21. Bekfani T, Schöbel C, Pietrock C, Valentova M, Ebner N, 
Döhner W, et al. Heart failure and sleep-disordered breathing: 
susceptibility to reduced muscle strength and preclinical 
congestion (SICA-HF cohort). ESC Heart Fail. 2020;7(5):2063-
70. doi: 10.1002/ehf2.12798.

22. Cochrane. Identifying and Measuring Heterogeneity. Available 
from: https://handbook-5-1.cochrane.org/chapter_9/9_5_2_
identifying_and_measuring_heterogeneity.htm.

23. Mamani M, Majzoobi MM, Torabian S, Mihan R, Alizadeh 
K. Latent and active tuberculosis: evaluation of injecting 
drug users. Iran Red Crescent Med J. 2013;15(9):775-9. doi: 
10.5812/ircmj.6283.

24. Tavanaee Sani A, Khaleghi Nia M. Epidemiologic evaluation 
and some species in injection drug users that admitted in 
infectious department of Imam Reza hospital [2007-2009]. J 
Iran Med Council. 2012;30(2):155-61. [Persian].

25. Nazer MR, Vaziri S, Janbakhsh A. The prevalence of 
smears positive pulmonary tuberculosis in a prison. Yafteh. 
2015;17(1):15-27. [Persian].

26. Asadi S, Marjani M. Epidemiological study and prevalence of 
various infectious diseases in injecting drug users Hospitalized 
in Infectious Diseases Department of Shahid Beheshti 
University of Medical Sciences in 2002-2003. Iranian Journal 
of Infectious Diseases and Tropical Medicine. 2004; 25 (9): 
53-61. [Persian].

27. Sharifi-Mood B, Metanat M. Infection among hospitalized 
injection drug users. J Med Sci. 2006;6(4):686-9.

28. Sarvghad M, Naderi HR, Farokhnia M, Bojdi A. 
Epidemiological study of injecting drug users haspitalized to 
the infectious ward of Imam Reza hospital in Mashhad. Med J 
Mashhad Univ Med Sci. 2005;48(87):79-84. [Persian].

29. Honarvar B, Bagheri Lankarani K, Odoomi N, Roudgari A, 
Moghadami M, Afsar Kazerooni P, et al. Pulmonary and latent 
tuberculosis screening in opiate drug users: an essential and 
neglected approach for harm-reduction facilities. J Addict Med. 
2013;7(4):230-5. doi: 10.1097/ADM.0b013e31828d05ab.

30. Askarian M, Karmi A, Sadeghi-Hassanabadi A. Tuberculosis 
among never-jailed drug abusers. East Mediterr Health J. 
2001;7(3):461-4.

31. Sadeghi Hassanabadi A, Yaghout M. Tuberculosis among 
drug addicts in Shiraz, Islamic Republic of Iran. East Mediterr 
Health J. 1998;4(3):567-70.

32. Sabermahani A, Barouni M, Seyedin H, Aryankhesal A. 
Provincial human development index, a guide for efficiency 
level analysis: the case of Iran. Iran J Public Health. 
2013;42(2):149-57.

33. Tavakoli A. Incidence and prevalence of tuberculosis in 
Iran and neighboring countries. Zahedan J Res Med Sci. 
2017;19(7):e9238. doi: 10.5812/zjrms.9238.

34. Pourhossein B, Doosti Irani A, Mostafavi E. Major infectious 
diseases affecting the Afghan immigrant population of Iran: 
a systematic review and meta-analysis. Epidemiol Health. 
2015;37:e2015002. doi: 10.4178/epih/e2015002.

35. Motamedizadeh F, Alimohammadzadeh K, Hosseini SM. 
Monitoring and evaluation of program performance and 
management control system of tuberculosis: a ten-year cross-
sectional study in Sistan and Baluchestan province, Iran. 
Shiraz E Med J. 2018;19(9):e60497. doi: 10.5812/semj.60497.

36. Grenfell P, Baptista Leite R, Garfein R, de Lussigny S, 
Platt L, Rhodes T. Tuberculosis, injecting drug use and 

https://doi.org/10.1111/add.13453
https://doi.org/10.1111/add.13453
https://doi.org/10.1186/s13011-020-00279-1
https://doi.org/10.26719/2017.23.3.245
https://doi.org/10.15171/hpp.2019.34
https://doi.org/10.1080/02791072.2018.1425808
https://doi.org/10.1016/j.ijid.2015.09.022
https://doi.org/10.1111/add.14853
https://doi.org/10.1016/j.drugpo.2011.09.002
https://doi.org/10.1111/j.1360-0443.2012.03926.x
https://doi.org/10.1111/j.1360-0443.2012.03926.x
https://doi.org/10.1186/s13690-017-0204-x
https://doi.org/10.24875/AIDSRev.M18000023
https://doi.org/10.7448/ias.19.1.20960
https://doi.org/10.5588/ijtld.18.0092
https://doi.org/10.5588/ijtld.18.0092
https://doi.org/10.1016/j.jclinepi.2009.06.006
https://doi.org/10.1016/j.jclinepi.2009.06.006
https://doi.org/10.1371/journal.pone.0147601
https://doi.org/10.1002/ehf2.12798
https://handbook-5-1.cochrane.org/chapter_9/9_5_2_identifying_and_measuring_heterogeneity.htm
https://handbook-5-1.cochrane.org/chapter_9/9_5_2_identifying_and_measuring_heterogeneity.htm
https://doi.org/10.5812/ircmj.6283
https://doi.org/10.1097/ADM.0b013e31828d05ab
https://doi.org/10.5812/zjrms.9238
https://doi.org/10.4178/epih/e2015002
https://doi.org/10.5812/semj.60497


Tuberculosis among Iranian drug users

Addict Health. Volume 15, Number 3, 2023 227

integrated HIV-TB care: a review of the literature. Drug 
Alcohol Depend. 2013;129(3):180-209. doi: 10.1016/j.
drugalcdep.2012.11.013.

37. Deiss RG, Rodwell TC, Garfein RS. Tuberculosis and illicit 
drug use: review and update. Clin Infect Dis. 2009;48(1):72-
82. doi: 10.1086/594126.

38. Amin-Esmaeili M, Rahimi-Movaghar A, Gholamrezaei M, 
Mohammad Razaghi E. Profile of people who inject drugs in 
Tehran, Iran. Acta Med Iran. 2016;54(12):793-805.

39. Kamarulzaman A, Reid SE, Schwitters A, Wiessing L, El-Bassel 
N, Dolan K, et al. Prevention of transmission of HIV, hepatitis 
B virus, hepatitis C virus, and tuberculosis in prisoners. 
Lancet. 2016;388(10049):1115-26. doi: 10.1016/s0140-
6736(16)30769-3.

40. Mathur ML, Chaudhary RC. Increased risk of tuberculosis in 
opium addicts. Indian J Med Sci. 1996;50(10):365-7.

41. Ghafour I, Hessami A, Naghibi SA, Hosseini SH, Moosazadeh 
M. Profile of cigarette and drug use status in population of 
Tabari cohort study. Addict Health. 2022;14(3):185-91. doi: 
10.34172/ahj.2022.1240.

42. Abshenas-Jami M, Baneshi M, Nasirian M. Population size 
estimation of drug users in Isfahan city (Iran) using network 
scale-up method in 2018. Addict Health. 2021;13(4):249-58. 
doi: 10.22122/ahj.v13i4.1238.

43. Rabirad N, Mohammad Nejad E, Hadizadeh MR, Begjan 
J, Ehsani SR. The prevalence of TB in HIV patients and risk 

factor with frequent referral (Iran, 2009-10). Iran Red Crescent 
Med J. 2013;15(1):58-61. doi: 10.5812/ircmj.4401.

44. Alavi SM, Nadimi M, Shokri S, Zamani G. Latent tuberculosis 
infection in individuals with human immunodeficiency virus 
infection: comparison of tuberculin skin test to the anti TB-
IgM antibodies. Pak J Med Sci. 2010;26(1):11-4.

45. Getahun H, Gunneberg C, Sculier D, Verster A, Raviglione M. 
Tuberculosis and HIV in people who inject drugs: evidence 
for action for tuberculosis, HIV, prison and harm reduction 
services. Curr Opin HIV AIDS. 2012;7(4):345-53. doi: 
10.1097/COH.0b013e328354bd44.

46. Schluger NW, El-Bassel N, Hermosilla S, Terlikbayeva A, 
Darisheva M, Aifah A, et al. Tuberculosis, drug use and HIV 
infection in Central Asia: an urgent need for attention. Drug 
Alcohol Depend. 2013;132 Suppl 1:S32-6. doi: 10.1016/j.
drugalcdep.2013.07.012.

47. Parhizgari N, Gouya MM, Mostafavi E. Emerging and re-
emerging infectious diseases in Iran. Iran J Microbiol. 
2017;9(3):122-42.

48. Danaei G, Farzadfar F, Kelishadi R, Rashidian A, Rouhani 
OM, Ahmadnia S, et al. Iran in transition. Lancet. 
2019;393(10184):1984-2005. doi: 10.1016/s0140-
6736(18)33197-0.

49. Azizi MH, Bahadori M. A brief history of tuberculosis in 
Iran during the 19th and 20th centuries. Arch Iran Med. 
2011;14(3):215-9.

© 2023 The Author(s); Published by Kerman University of Medical Sciences. This is an open-access article distributed under the terms of the 
Creative Commons Attribuvtion-NonCommercial License (https://creativecommons.org/licenses/by-nc/3.0/), which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original work is properly cited.

https://doi.org/10.1016/j.drugalcdep.2012.11.013
https://doi.org/10.1016/j.drugalcdep.2012.11.013
https://doi.org/10.1086/594126
https://doi.org/10.1016/s0140-6736(16)30769-3
https://doi.org/10.1016/s0140-6736(16)30769-3
https://doi.org/10.34172/ahj.2022.1240
https://doi.org/10.22122/ahj.v13i4.1238
https://doi.org/10.5812/ircmj.4401
https://doi.org/10.1097/COH.0b013e328354bd44
https://doi.org/10.1016/j.drugalcdep.2013.07.012
https://doi.org/10.1016/j.drugalcdep.2013.07.012
https://doi.org/10.1016/s0140-6736(18)33197-0
https://doi.org/10.1016/s0140-6736(18)33197-0

