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ABSTRACT

Genital tuberculosisis a kind of infectious diseases with a relatively high prevalence in developing countries. The
aim of this study was to investigate the prevalence of genital tuberculosis among infertile women. A PubMed,
Science Direct, Scopus, Google Scholar, SID, Magiran and Cochrane databases (from 1980 to the present, date of
last search March 2016) was carried out using the search keywords tuberculosis, genital tuberculosis, female
genital, genital tract, genital system, female infertility, endometrial tuberculosis, anti-tubercular therapy,
bacteriological, tuberculin antigen, histological, infertility, fallopian tube diseases, prevalence, rate, percent in
order to find the studies which have reported the prevalence of genital tuberculosis among infertile women. Data
were extracted from retrieved studies and a meta-analysis was done. 23 studies were found. In these studies a total
of 4361 infertile women have been studied. The prevalence of genital tuberculosis among infertile women with 95%
confidence interval was 24.2% (18.5-29.99). The prevalence of genital tuberculosis among infertile women is high.
It seems that exact planning and action for the prevention and treatment of genital tuberculosis can reduce the
infertility prevalence and prevent the negative consequences of infertility

Keywords: Tuberculosis, Genital tuberculosis, Infertility,oiden infertility

INTRODUCTION

Tuberculosis is a common infectious disease arothel world which usually caused by the bacterium
Mycobacterium tuberculosis. Annually, millions oéw cases of tuberculosis are detected around thlel \wad
millions of deaths due to tuberculosis infectioe aeported™ Genital tuberculosis is a kind of tuberculosishwit
different prevalence rate in different regions. vhrious reports, the prevalence of genital tubesis has been
reported from less than 1% to over than 20% inediffit countries™? According to various epidemiological
surveys, the cases of genital tuberculosis in thddahave been increased from 22 million to 1.86dn affected
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people only between 1995 and 2085Genital tuberculosis is a main cause of infeytiispecially among women.
In some countries, tuberculosis infection has bestimated as the leading cause of infertilftyInfertility which
has been defined as the inability to achieve camcaiter one year of regular and unprotected intese is a major
concern of all countries due to its widespread tiega@onsequence¥’ Reports indicate that this condition affects
about 10 to 20 percent of couples of the reprodectige around the worl#:>® Studies show that there is a one
case of infertility in each 5 or 6 couple®. Also, the trend analysis says that the prevalesfcinfertility is
increasing around the world at alarming r&t&2°Vinfertility rates vary widely between countriesdagven within
countries.® Generally, infertility cases are divided into 2temgories named primary and secondary infertility.
Primary infertility refers to the inability to givieirth either because of not being able to becoregmant, or carry a
child to live birth while secondary infertility refs to the inability to conceive or give birth wheérere was a
previous pregnancy or live birtf{**®

Infertility causes are different. These causebige both male and female factors. According talists, about 30%
of infertilities are due to the male factors, 4GB have the origin of female factors and 20 tp8&fent of cases
are caused by either both male and female fadfdt#\s noted earlier, researchers believe that gehitsrculosis

is among the main causes of infertility. Given thshilability of accurate information about the yatence and

causes of infertility is required for sound plarmin order to prevent the couples’ infertility?) in this secondary
study we attempted to estimate the prevalence witajeduberculosis among infertile women using theults of

previous published studies.

MATERIALSAND METHODS

Sear ch strategies:

An electronic databases’ search includiPigbMed, Science Direct, Scopus, Google Scholarh@oe, SID and
Magiran was done (date last searched March 201@)s®¥érched free text search keywords tuberculgsistial
tuberculosis, female genital, genital tract, gersyastem, female infertility, endometrial tubercsiky anti-tubercular
therapy, bacteriological, tuberculin antigen, Hisgical, infertility, fallopian tube diseases, patence, rate, percent
with “Or” and “And” operations in the title and dhact of studies. Also, for finding of publicatiom$ich may not
be found through the databases’ search and foeaserg the sensitivity of study, a manual searcthefreference
list of the retrieved studies was done. No languagériction was placed but only articles whichithmiblication
date was from 1980 till now were included in thedst Search was conducted by 2 researchers indepeynend
the third researcher checked the agreement oévetfiresults with these 2 researchers.

Study selection:

Full texts or abstracts of all articles, documeaitsl reports were retrieved through an advancectlseaifter
removal of repeated cases from retrieved studiesutrelated ones were identified and removed Wigwéng the
title, abstract and full text of all remaining atéis and the related studies were selected wharhrere entered into
the quality assessment process. It should be nthi@idto prevent bias caused by reprint (publicatigas of
transverse and longitudinal), the investigationregults for identification and removing of duplieatudies was
done with researchers.

Quality assessment of the studies:

The quality assessment process of related studissdane using a valid quality assessment cheg¢kisbsazadeh
et al., 2014) which has been prepared based dBTTROBE (Strengthening the reporting of observatishalies in

epidemiology) checklist (Von EIm et al., 2007). $hihecklist contains questions related to diffeasypects of a
study including the type of study, the study desigtudy population, sample size, samples matchiethod,

objectives, inclusion and exclusion criteria, amadyg method and appropriate reporting of resultsedaon the
objectives in which for each question a score hemtronsidered. We completed this checklist foh edaelated
retrieved studies, separately and those studieshadtitained at least 8 score were selected foudlirog in meta-
analysis.

Data Extraction:

The required data from studies which passed thétg@ssessment process successfully includingthee title,
name of first author, publication year, sample graember of infertile women), the location of studye type of
study, the prevalence of genital TB among infeéytitiases were extracted.

209



Mahmood M oosazadeh et al Int J Med Res Health Sci. 2016, 5(4):208-215

Inclusion criteria:
All studies which obtained the minimum requiredrecof quality assessment checklist and which hadrted the
sample size and the prevalence of genital TB iertité women were included in the study.

Exclusion criteria:

Studies were excluded if the prevalence of gediilamong infertile women was not reported and & gample
size was not specified. Also, the abstracts of sarsiwithout full text, case-reports and studiegctvididn’t obtain
the minimum required score of quality assessmeetkdtst were excluded from study.

Data analysis:

Data analysis was done through Stata software orersi. The standard error of genital TB prevaleas®ng
infertile women in each study was calculated udihgpminal distribution formula. The index of heigeneity
between studies was determined using Cochran (@Q)l&guared tests. Random effect model was used to
estimating the prevalence of genital TB due tohbterogeneity of studies. The point prevalenceéhefgenital TB
among infertile women was calculated using 95% idenice interval and forest plot in which, the sifesquare
represents the weight of each study and its bad#sslines represent 95% confidence interval.

RESULTS

Tablel. Characteristicsof primary studies which were included into the meta-analysis

No. First Author Publication yea| Study arep Samsfde (n., infertile women)]  Genital tuberculo$is)
1 Chhabrd™ 1986 India 150 14
2 Jindal™” 2006 India 150 7.2
3 | Namavar Jahror @® 2001 Iran 41 75.€
4 | De-Vynck®® 199C South Africe 451 7.9¢
5 Al Eryani® 2015 Yemen 151 31.1
6 Eshrat?? 2007 Iran 308 2.9
7 Jindal®® 2012 India 443 38.1
8 Khannd® 2011 India 100 26
9 Kulshresth @ 2011 India 19€ 60.2
10 Mani ®* 200 India 11C 13.€
11 Marand>> 1991 Italy 101 2.97
12 Nadgoud&® 2010 India 170 10
13 Neelant®” 2005 India 186 441
14 Oosthuizef® 1990 South Africal 109 21
15 Parikr ®® 1997 India 30C 3¢
16 Patte( 0 200¢ India 96 21
17 Punyashett§? 2012 India 230 3.9
18 Shaheef? 2006 Pakistan 534 2.43
19 Shahza&® 2012 Pakistan 150 20
20 Shanti Srf*? 2013 India 100 12
21 Singt ® 200¢ India 70 48.5
22 Gupt: ©® 2007 India 15C 26.7
23 Rozatf®” 2006 India 65 49.2

In the initial search of electronic databases, tal tof 25679 studies were found from them 2333distIwere
removed after limiting the search. From remaini@d2 studies, 1356 ones were removed because of the
overlapping of searched databases. By reviewirtgle$ and abstracts of 986 studies 833 studieg vaentified as
unrelated. The remaining 153 studies were seldotatestigating the full text after that 128 sesliwere removed
from study due to their irrelevancy. The remainigstudies and 3 ones which were found in manwakthevere
entered to be assessed based on the quality assgssmecklist and inclusion and exclusion critér@n them 5
studies were removed and 23 studies found to beoppate for our meta-analysis (Fig.1). The pulilmayear of
these 23 studies was from 1986 (Chhabra, et aia)imo 2015 (Al Eryani et al., Yemen). Also, in é8ses the type
of study has been reported from them 6 were redmse, 10 were prospective and 2 were cross-swtio
Sampling method has been specified in 21 studa® fivhich consensus sampling method has been us&8 in
studies and the remaining 3 studies’ method wadamnsampling. According to the country of studynfr 23
included studies, 15 have been done in India, Ban, one in Italy, 2 in Pakistan, 2 in South A&riand one in
Yemen. In 23 studies which were eligible to in@ud meta-analysis, genital TB prevalence has beastigated
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among a total of 4361 infertile women which varietween 2.43% in Shaheen et al. (2006, Pakistatt) 384
samples to 75.6% in Namvar-Jahromi et al. (20@h)Iwith 41 samples.

The meta-analysis results showed that the heteeitgeetween studies is high (I-sqaured: 97.9%, @4101, P-
value<0.001). Therefore, the random effect moded wsed to estimating of prevalence. Based on thideinthe
prevalence of genital TB among infertile women w@h% confidence interval was calculated as 24.2805¢1
29.99%). Also, the year of study was investigateithg meta-regression as the suspected variabletefdgeneity
which results showed that the effect of this vddab not statistically significant (B=0.4,420.489).

Articles identified through electronic datshase
sezrch (n=2367%)

Eliminated studiss after
limiting search {r=23337)

L

Papers relatively relevant
to the topic (n=2342)

»| Pemoved duplicats
arficles (n=1336)

Articles soreened by title
and zbstract (n= 986)

.| E=mcluded non-relevant
" articles (n=333)
Retrievad full text
(m=133)
Articles identified through Excluded after screening the

¥
¥

reference checking (n=3) full text (n=128)

L 3
Full text articles aszessed
for eligibility (n=28)

Excluded full texts (n=3)

Studies meluded m this study (n=23)

Figurel. Literature search and review flowchart for selection of primary studies
DISCUSSI ON

Tuberculosis remains as the most important causmatality from infectious diseases. Annually, naifis of

people around the world die due to tuberculosisteMban 90% of TB deaths occur in developing coestiGenital

tuberculosis is a kind of tuberculosis even thoimgtecent years its incidence in developed countnigs decreased
steadily but it remains as one of the most chaltenbealth problems in developing countri€3.

Several studies have shown that genital tuberauisstlosely associated with infertility. The adtpeevalence of
genital tuberculosis and followed infertility is elear, but in areas where TB is common, it is #aing cause of
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infertility in women. In general, many researchbave shown that infertility is the most common cdiogtion of
genital tuberculosig®

Study %
ID ES (95% Cl) Weight
Chhabra - 14.00 (8.45, 19.55) 4.44
OOSTHUIZEN — 21.00 (13.35, 28.65) 4.28
DE VYNCK, s 7.98 (5.48,10.48) 4.59
Marana = 2.97(-0.34,6.28)  4.56
Parikh | - 39.00 (33.48, 44.52) 4.44
Namavar Jahromi : —s— 75.60 (62.45, 88.75) 3.73
Mani - 13.60 (7.19, 20.01) 4.38
Neelam | - 44.10 (36.96, 51.24) 4.32
Rozati | —— 49.20 (37.05, 61.35) 3.84
Jindal - 7.20 (3.06,11.34) 452
Shaheen . | 243(1.12,3.74)  4.62
Eshrati - | 2.90 (1.03, 4.77) 4.61
Gupta —— 26.70 (19.62, 33.78) 4.33
Singh | —— 48.50 (36.79, 60.21) 3.88
Patted —. 21.00 (12.85, 29.15) 4.24
Nadgouda - | 10.00 (5.49, 14.51) 4.50
Kulshrestha | —— 60.20 (53.35, 67.05) 4.35
Khanna —— 26.00 (17.40, 34.60) 4.20
Shahzad —— 20.00 (13.60, 26.40) 4.38
Punyashetty b d | 3.90 (1.40, 6.40) 4.59
Jindal |- 38.10 (33.58, 42.62) 4.50
Shanti Sri - | 12.00 (5.63, 18.37) 4.38
eryani e 31.10 (23.72, 38.48) 4.30
Overall (I-squared =97.9%, p = 0.000) <f> 24.26 (18.52, 30.00) 100.00
|
NOTE: Weights alre from random effects anglysis ! :

-88.7 0 88.7

Fig 2. Genital TB prevalence among the infertile women in primary studiesincluded in the meta-analysis and the total estimation

Considering the close relationship between genitag¢rculosis and infertility, in recent decades s@tudies have
been done to investigate the prevalence of getuibedrculosis among infertile women. Based on owvkadge till
now the meta-analysis of these studies has not pablished. Therefore, this study was aimed to yaeathe
findings of published studies on the prevalence it tuberculosis in infertile women. For this posp, an
extensive search was carried out in different detab; studies were retrieved and their quality agsessed using a
valid quality assessment checklist. Finally, 23dsta were found to be eligible for including in theeta-analysis.
The majority of these studies (15 from 23) havenbmanducted in India.

Also, all of these studies with the exception o€ @tudy have been done in developing countriespr@siously
mentioned, in recent years the prevalence of demiberculosis in developed countries has declioesomewhat.
Maybe that's why most studies on the prevalendalmrculosis in women with infertility have beenrgad out in
developing countries because genital tuberculasiggbence rate in these countries is still high.
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Our findings show that the prevalence of genithkteulosis in infertile women in the studies in@ddn this meta-
analysis ranged from about 2 to 75 percent. Howewest studies have reported that a high percerdhgtudied
infertile women were diagnosed to have genital tallesis. Our meta-analysis showed that the overalalence
of genital tuberculosis in infertile women is 24.298.5 -29.99%). Therefore it can be concluded theital
tuberculosis is probably one of the main causeésfeftility. This finding is important from 2 aspisc First, as noted
earlier genital tuberculosis, itself is one of thajor public health problems in developing coustwegth a high
burden of morbidity and mortality. Second, it seeh®t genital tuberculosis is one of the main caudanfertility.
Infertility is also one of the major concerns iretmost of countries. Despite the recent advancenwfnassisted
reproductive technology, the prevalence of infigytihas increased in recent decades and millionsohg couples
are suffering from this condition around the worff:*Y Therefore, the relatively high prevalence of ganit
tuberculosis in developing countries is worryingtbim terms of its morbidity and mortality and adverse effect
on fertility ability which also has widespread ntéga consequences. Our meta-analysis findings pedd the
relatively high prevalence of genital tuberculosisinfertiie women. Therefore, it seems that thevention and
treatment of genital tuberculosis should be on¢hefmain priorities of health systems, especiailydeveloping
countries.

CONCLUSION

Genital tuberculosis is one of the major concerfnBealth systems, especially in developing coustrigue to the
confirmation of relatively high prevalence of geituberculosis among infertile women it seems theact

planning and action for the prevention and treatroégenital tuberculosis can reduce the infeytifitevalence and
prevent the negative consequences of infertilitgddition to the reduction of tuberculosis monalit
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