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Abstract

Background: Health care workers (HCWs) are more likely to get latent tuberculosis infection (LTBI) because of
the direct contact they may have with patients and carriers. Therefore, this study aimed to assess the prevalence
of LTBI in HCWs.

Materials and Methods: In the present study, we searched from 1st 2010 to the end of 2021 in various databases
such as; PubMed, Scopus, Web of sciences, and Google Scholar for studies presented LTBI in HCWS. After
applying inclusion and exclusion criteria and quality assessment, obtained data were analyzed by Comprehensive
Meta-analysis (CMV) software.

Results: In total, 22 studies met the eligibility criteria to include in the present systematic review and meta-
analysis. The combined prevalence of LTBI was reported by 25.9% (95% CI: 19.3-33.7). No publication bias
was seen among studies included based on Eger’s regression test (p=0.04).

Conclusion: Our study showed a high prevalence of LTBI in HCWs. Therefore, periodical screening of HCWs
with Suitable tests is essential to prevent this high prevalence. According to the results of this systematic
review and meta-analysis, the rate of LTBI in Iranian HCWs is high. Therefore, periodical screening and
diagnostic tests such as TST are necessary for the timely diagnosis and treatment of these individuals to prevent
changing LTBI to an active form of tuberculosis.
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Introduction However, many infections do not lead to tuberculosis;

about 90-95% of infections are asymptomatic or
Tuberculosis is one of the most common infectious generally latent’3, The natural immune response to
diseases caused by different types of Mycobacteria, Mycobacterium tuberculosis antigens leads to Latent
especially Mycobacterium tuberculosis®*.  This tuberculosis infection (LTBI) without symptoms of
infection is the most significant cause of death among active tuberculosis (TB)'**°, Colonization of alveolar
infectious diseases®”. It has a tenth rank among global macrophages is caused by Mycobacterium tuberculosis
diseases®10. and, lastly, form granuloma'®!’. Also, Mycobacterium
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tuberculosis is ingested through resident alveolar
macrophages and tissue dendritic cells (DC) by the
phagocytosis process®® 1°.

Conditions including direct exposure of HCWs to TB
patients, direct contact with clinical specimens such
as; sputum and blood products from patients with
suspected tuberculosis, and long work hours in closed
high-risk places such as health centers and hospitals
raise the risk of tuberculosis infection0-22,

Work experience, age, and employment status of
HCWs, in addition to using personal protective
equipment, proper ventilation of Ward space,
infection control department, and isolated rooms, can
affect the prevalence of latent tuberculosis in HCWs:
23—26_

According to estimations in high-income countries,
the risk of TB in HCWs is twice as high in the general
population. This rate is five times higher than the
general population in countries with low and middle
income?* 2527,

So far, various methods to identify and diagnose
Latent tuberculosis infection have been introduced,
the most important of which include the Tuberculin
skin test (TST) and IFN-gamma release assay?® 2.
Tests in a specific way assess the state of the
individual's immune system, and they have some
advantages and disadvantages. Studies showed that
QuantiFERON-TB Gold (QFT) tests have higher
sensitivity and specificity in identifying latent TB
patients®. The tuberculin skin test has Limitations in
latent TB diagnosis®t. Therefore, regarding the
importance of LTBI in HCWSs, we aimed to evaluate
the prevalence of LTBI in HCWs from Iran.

Methods

Strategy search: In the present study, we searched
from 1st 2010 to the end of 2021 in various databases
such as; PubMed, Scopus, Web of sciences, and
Google Scholar for studies that presented LTBI in
HCWS following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA).
Mesh words used for searching were; ‘latent
tuberculosis,” ‘LTB, ‘healthcare worker,” ‘HCW,’
‘QuantiFERON test,” ‘“TST test,” and ‘Iran.’

Eligibility Criteria: We included original cross-
sectional studies that reported the prevalence of LTBI
in Iranian HCWs. In addition, studies that conducted
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TST tests for the detection of LTBI entered the present
study. Meta-analysis, systematic reviews, case reports,
meetings, congress, reports, and studies with missed
and unclear data are excluded from the current study.
Quality appraisal: For quality assessment, the
Newcastle-Ottawa Scale (NOS) checklist was used®2.
The quality of studies is determined according to three
levels of scoring. A score of 5 or less determined weak
quality; score of 5- 6 was defined as the medium, and
the score of 7-10 was described as the high-quality.
Lastly, the moderate to high-quality studies were
selected for inclusion in the current systematic review
and Meat-analysis.

Data extraction: Two researchers independently
reviewed inclusive studies included in the present
review. Using the designed forms, they entered the
desired data; the year of publication, sample size, the
prevalence of LTBI, first author, location, and TST test.
If these two researchers had a problem extracting data,
they shared it with a third person or entered the data
through an agreement.

Statistical analysis: The studies were analyzed by
Comprehensive meta-analysis software. A random-
effect model was applied to determine the combined
prevalence with a 95% confidence interval (CI) due to
heterogeneity in the studies included. In addition, bias
in the publication of studies was evaluated visually by
a Funnel plot. Egger’s regression test was used to assess
discrimination in the studies further.

Results

Selection studies: As shown in Figure 1, at first, 402
studies were detected through searching in different
databases, then 113 duplicate studies were removed,
289 articles were screened, after deleting some studies
with reasons, at last, 22 articles from 2010 to end of
2021 met eligibility criteria for inclusion in the present
systematic review and Meta-analysis.

Study characteristics: Among 22 studies that met
eligibility criteria for inclusion, two from Ahvaz, three
from Teheran, two from Zahedan, three from Mashhad,
one from Kermanshah, one from Semnan, one from
Kermanshah, one from Hamedan, two from babol, one
from Yazd, one from Shiraz, one from Urmia, one from
Khoram Abad, one from Qazvin, and one from
throughout Iran.
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Figure 1. Flow diagram of selected studies

Overall effects

The combined prevalence of LTBI in HCWs: As
abstracted in figure 2 and Table 1, the prevalence of
LTBI in Iranian HCWSs varied between 5.4%-60%.
The pooled prevalence of LTBI in Iranian HCWs was
reported by 25.9% (95% ClI: 19.3-33.7), Z=5.45, 1=
97.3, Q=802.3.

Presence of publication bias: The publication bias in
this study was evaluated by Egger’s tests. According
to the Funnel plot, as shown in Figure 3, there was
publication bias. The publication bias by Egger’s test
was calculated at 0.04; therefore, there is no
publication bias in the studies included.
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Discussion

As stated in the results section, the prevalence of LTBI
in Iranian HCWs varied widely in different parts of our
country, about 5.4% to 60%. Due to this, the following
reasons could be mentioned; Geographical area, type of
sampling in different studies, type of personal
protection, public health in medical and health centers,
the obedience to health protocols in other geographical
areas, exposure to carriers, and positive TB patients,
proper ventilation, infection control in hospitals and
health- Therapeutic centerst? 20. 24,
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Table 1: Characteristics studies selected for the present meta-analysis from HCWs.

First author Publication Location Sample size LTB(n)% TST(mm)
Sharafkhani 2010 Urmia 409 225(55) 225
Besharat 2012 Chaharmahal 1424 698(49) 698
Nassaji 2012 Semnan 180 52(28.8) 52
Hashemi Shahri 2012 Zahedan 134 85(63.4) 85
Talebi Taher 2013 Tehran 200 105(52.5) 105
Alijani 2013 Zahedan 75 45(60.3) 45
Taheri 2013 Shiraz 89 7(8) 7
Behnaz 2013 Yazd 54 21(39.6) 21
Habibi 2013 Mashhad 195 77(39.5) 77
Vaziri 2013 Kermanshah 69 33(47.8) 33
Hashemi 2014 Hamedan 245 93(38) 93
Nazer 2015 Khoram abad 223 40(18) 40
Tavanaee 2015 Mashhad 200 14(7) 14
Ghafouri 2015 Mashhad 476 71(14.9) 71
Allami 2015 Qazvin 213 32(14.6) 32
Salmanzadeh 2016 Ahvaz 87 27(31) 27
Mostafavi 2016 Tehran 244 39(16) 39
Nasehi 2017 throughout Iran 689 171(24.8) 6.47
Bayani 2018 Babol 400 59(14.8) -
Keshavarz Valian 2018 Tehran 101 47(46.5) -
Bavarsad 2019 Ahvaz 513 67(13.1) >10
Bayani 2018 Babol 400 59(14.7) -
Meta Analysis
Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit limit ZValue p-Value
Sharafkhani 0054 0.036 0.080 13.083- 0.000 .
Besharat 0490 0464 0516 0742- 0.458
MNassaji 0289 0227 0359 5478- 0.000 =
Hashemi Shahri 0634 0550 0711 3071 0.002 E 3
Talebi Taher 0525 0456 0.593 0.707 0.480
Alijani 0600 0486 0.704 1.720 0.085 = =
Taheri 0079 0038 0156 6249- 0.000 |
Behnaz 0389 0269 0524 1619- 0105 —-
Habibi 0395 0329 0465 2914- 0.004 | 3
Vazn 0478 0364 0595 0361- 0.718 -
Hashemi 0380 0321 0442 3732- 0.000 .
Nazer 0179 0134 0235 8712~ 0000 |
Tavanaee 0070 0042 0115 9334- 0.000 L]
Ghafouri 0149 0.120 0.184 13.533- 0.000 | ]
Allami 0150 0.108 0205 9.036- 0.000 [ ]
Salmanzadeh 0310 0222 0415 3446- 0.001 E B
Modtafavi 0160 0119 0211 9499 0.000 | |
Nasehi 0248 0217 0282 12567- 0.000 B
Bayani 0148 0116 0.186 12.442- 0.000 n
Keshavarz Valian 0465 0371 0563 0696- 0486 S o
Bayani 0148 0.116 0.186 12.442- 0.000 .
Bavarsad 0131 0104 0.163 14.468- 0.000 | |
0259 0193 0337 5459- 0.000 >
-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B
Meta Analysis

Figure 2. Forest plot for Latent tuberculosis infection in Iranian Health care workers

Our review showed a high combined prevalence of
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LTBI among HCWs, about 25%. Therefore, preventive
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Figure 3. Funnel plot for Latent tuberculosis infection in Iranian Health care workers

measures are necessary®:, According to the results of
studies, health workers are at higher risk of
contracting tuberculosis, so periodic tests such as TST
can be beneficial in diagnosing LTBI in these people.
Moreover, if LTBI is diagnosed with prophylaxis, it
can be prevented from changing into active pulmonary
tuberculosis®*. In hospitals at the potential
transmission risk, TST should be performed once
every three months until conditions for tuberculosis
control are provided. In high-income countries,
screening personnel in Pulmonary and Laboratory
wards is recommended annually and in other
departments every three years®. However, in low-
income countries, it often doesn’t perform routinely?..
The high rate of LTBI in Iranian HCWs reported from
Zahedan with a prevalence of 60%; this probably
referred to neighboring this region with countries with
high TB rates of tuberculosis, such as Pakistan and
Afghanistan®. In compliance with our findings, a
global systematic review and Meta-analysis reported
the highest prevalence in Eastern Mediterranean
countries (19.4%), wherein the pooled estimation
found the lowest prevalence of LTBI for North
American and West Pacific countries (<5%)%’. Our
findings confirmed data reported by WHO (2015), the
incidence of LTBI in the general population of Iran
was described (16/100000 people)3. Contrary to our
results, Studies from Thailand, Uganda, and the
Netherlands reported LTBI prevalence of about 63%,
57%, and 42%, respectively. This data is justifiable
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because Iran is an intermediate region3® 40,

Conclusion

According to the results of this systematic review and
meta-analysis, the rate of LTBI in Iranian HCWs is
high. Therefore, periodical screening and diagnostic
tests such as TST are necessary for the timely diagnosis
and treatment of these individuals to prevent changing
LTBI to an active form of tuberculosis.
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