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Abstract: Background: Toll-like receptor 2 (TLR2) gene plays an important role in the pathogenesis of pulmonary tu-
berculosis and tuberculous meningitis. The association between TLR2 T597C polymorphism and the susceptibility
to pulmonary tuberculosis has been extensively studied. However, the results of these studies remain inconsistent.
Therefore, we performed a meta-analysis to evaluate the association between TLR2 T597C polymorphism and the
susceptibility to pulmonary tuberculosis and tuberculous meningitis. Methods: PubMed, Embase, CNKI, Wanfang,
Weipu databases were searched for case-control studies on TLR2 polymorphisms and the risks of tuberculosis,
published up to Nov 31, 2014. To assess the strength of the association between TLR2 polymorphism and pul-
monary tuberculosis and tuberculous meningitis, the odds ratios (ORs) with 95% confidence intervals (Cls) were
used. The meta-analysis of the associations between the TLR2 T597C polymorphism and pulmonary tuberculosis
and tuberculous meningitis were carried out under different genetic models. Results: Fourteen published studies
with 4381 cases and 5082 controls were included. Overall, there are significant association between TLR2 T597C
polymorphism and the risk of tuberculosis (CC vs. TC OR = 1.26, 95% Cl = 1.10-1.43; CC vs. TT OR = 1.20, 95% CI
=1.04-1.38; CC vs. TC+TT OR = 1.23, 95% Cl = 1.08-1.39). When stratified by ethnicity, we found a significant as-
sociation between this polymorphism and tuberculosis risks in Asian (CC vs. TC OR=1.23, 95% Cl = 1.02-1.48; CC
vs. TTOR = 1.22,95% Cl = 1.12-1.47; CC vs. TC+TT OR = 1.22, 95% Cl = 1.02-1.46) and Caucasians (CC vs. TC OR
=1.31, 95% Cl = 1.01-1.62; CC vs. TC+TT OR = 1.24, 95% Cl = 1.01-1.52). We also found significant the associa-
tion between this polymorphism and pulmonary tuberculosis (CC vs. TC OR = 1.16, 95% Cl = 1.01-1.34) and the
tuberculous meningitis (CC vs. TC OR = 3.16, 95% Cl = 2.00-5.00; CC vs. TT OR = 3.56, 95% Cl = 2.27-5.58; CC vs.
TC+TT OR = 3.37, 95% Cl = 2.19-5.19; CC+TC vs. TT OR = 1.36, 95% Cl = 1.05-1.77; Cvs. T OR = 1.52, 95% CI =
1.25-1.85), respectively. Conclusions: TLR2 T597C polymorphism associated with the susceptibility to pulmonary
tuberculosis and tuberculous meningitis.
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Introduction

According to WHO statistics report in 2010,
about one third people in the world have infect-
ed with Mycobacterium tuberculosis, in some
developing countries, adults who have carried
Mycobacterium tuberculosis even up to 80%,
about 5% to 10% of these carriers may develop
to active tuberculosis. A number of genes par-
ticipate in the progression from M. tuberculosis
infection to tuberculosis diagnosis. Toll-like
receptors (TLR) family plays essential roles in

the innate responses against M. tuberculosis
[3-5]. Toll-like receptors (TLRs) mediate the
each stage of the inflammatory response, for
example the first line of host defense and the
immune activation [6-11]. Therefore, the poly-
morphisms of TLR1, TLR2, TLR4, TLR6 and
TLR9 have been reported that they have the
susceptibility to pulmonary tuberculosis (PTB)
with distinct nationality [12-16]. In contrast,
some studies showed that there was no asso-
ciation between the polymorphism of TLRs and
the susceptibility to tuberculosis [16-19].
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451 articles identified from PubMed, Embase, CNKI, Wanfang,
Weipudatabase

52 articles eligble studies with the TolHke receptor 2 T597C
polymorphismand disease

association between TLR2
polymorphism and pulmonary
tuberculosis or tuberculous
meningitis risk in human; (2) a
case-control study; (3) the
genotype distributions in both
cases and controls were avail-
able for estimating the odds
ratio with 95% confidence
interval (Cl) and P value; (4)

Figure 1. Flow diagram of study selection.

TLR2 gene locates in human’s chromosome
4932 and consists of 4 exons and 3 introns. It
contains numerous polymorphisms, in vitro and
in vivo studies; TLR2 plays the critical role in
the recognition of M. tuberculosis [20-22].

Up to now, a number of studies have eva-
luated the association between TLR2 T597C
(rs3804099) polymorphism and risk of differ-
ent types of tuberculosis in diverse popula-
tions. However, results from published studies
remain conflicting. Therefore, we performed
a meta-analysis on all eligible case-control
studies to elucidate the association between
TLR2 T597C polymorphism and the suscepti-
bility to pulmonary tuberculosis and tubercu-
lous meningitis.

Materials and methods
Literature search

We conducted literatures search by using the
PubMed, Embase, CNKI, Wanfang, Weipu data-
bases (update to Nov 31, 2014) with the fo-
llowing search terms: “TLR2” or “Toll-like recep-
tor 2”7 and “polymorphism” or “polymorphisms”
and “tuberculosis” or “pulmonary tuberculosis”
or “tuberculous meningitis”. In addition, the ref-
erence lists of reviews and retrieved studies
were identified by manual search.

Inclusion and exclusion criteria

Basing on the published articles [23], the inclu-
sion criteria were: (1) the study evaluated the
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38excludedarticles the genotype distributions of

7 Without health control d | b

2 Meta-analysis cases and controls must be
14 included artickes 19 Not tuberculosis consistent with Hardy-Wein-
in this meta-analysis berg equilibrium (HWE). The
9in English main exclusion criteria of
5in Chinese

studies were as follows: (1)
case reports, reviews, letters
and editorial articles; (2) only
have the case population; (3)
duplicate of previous publi-
cation; and (4) the distribution of genotypes
among controls are consistent with HWE.

Data extraction

The data were extracted from every eligible
study by two authors independently, and then
the authors discussed to reach a consensus. In
each study, the first author’'s name, year of pub-
lication, country of origin, ethnicity, the defini-
tion of case, source of control selection and
genotype frequencies in cases and controls
were extracted.

Statistical analysis

For each study, the genotype distributions in
the control group were first examined to de-
termine if it is consistent with Hardy-Wein-
berg. The heterogeneity of each study was eval-
uated by the X2 based Q-statistic which was
considered statistically significant at P value <
0.10. To measure the percentage of variability
in the studies that due to heterogeneity rather
than chance, the I? value was used. If the /?
value < 70%, the effects were assumed to be
homogenous, the fixed-effects model was used
(the Mantel-Haenszel method); otherwise, the
random-effects model (DerSimonian and Laird
method) were used [24-26]. The subgroup anal-
ysis by ethnicity was performed, to explore the
source of heterogeneity. Hardy-Weinberg equi-
librium (HWE) was also tested by Pearson’s
chi-square test. Comprehensively define the
strength of associations between TLR2 poly-
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Table 1. Distribution of TLR2 genotype and allele among Pulmonary
Tuberculosis and Tuberculous Meningitis patients and controls

population, and 1 study of
the African American pop-
ulation. In this analysis,

Auther Year  Country Disease Race Case Control
Ma 2007 America  PTB  African American 339 194 two types of tuberculosis
Caws 2008 Vietnam  PTB Asian 165 377 were addressed: 16 stud-
) ) ies focused on pulmonary
Caws 2008 Vietham TBM Asian 141 377 tuberculosis, and 4 stud-
Che 2010  China PTB Asian 115 156 ies on tuberculous menin-
Li 2011 China PTB Asian 122 262 gitis. The diagnoses of
Ma 2011 China PTB Asian 923 1033 most of the cases were
Shi 2012 China PTB Asian 20 20 based on clinical, sputum
Shi 2012  China TBM Asian 9 20 Acid Fast Bacillus (AFB)
Sun 2013  China PTB Asian 280 187 or pathology. Healthy sub-
Thuong 2007 Vietnam PTB Asian 179 377 jects who matched for age
Thuong 2007 Vietham PTB+TBM Asian 43 377 and sex served as con-
Thuong 2007 Vietnam  TBM Asian 106 377 trols. Polymerase chain re-
Xue 2010  China PTB Asian 215 230 action (PCR) or Mass-Array
. ) was performed for geno-
Arji 2014 Moroccan PTB Caucasian 343 202 types.
Etokebe 2010 Croatia PTB Caucasian 97 102
Ma 2007 America PTB Caucasian 555 224 Quantitative data synthe-
Naderi 2013 Iran PTB Caucasian 174 177 sis
Sa’'nchez 2012 Colombian PTB Caucasian 465 300
Torres-Garcla 2013 Mexican  PTB Caucasian 90 90 A total of fourteen case-

morphism and tuberculosis risk, the ORs with
95% Cls were used. The ORs were evaluated
for the homozygote model (CC vs. TT), heterozy-
gote model (TC vs. TT and CC vs. TC), dominant
model (CC+TC vs. TT), recessive model (CC
vs. TC+TT), and the haploid model (C vs. T) com-
parison. The funnel plots, Begg’s adjusted rank
correlation test and Egger’s regression asym-
metry test were used to demonstrate the pub-
lication bias; and the significance level was
set at P < 0.05. To assess the stability of the
results, the sensitivity analysis was perform-
ed by sequentially excluding each study. All
statistical analyses were performed by using
the STATA11.0 (STATA Corporation, College
Station, TX, USA) and the Revmanb5.2 Software
(Cochrane Library Software, Oxford, UK).

Results
Literature search and studies characteristics

According to the inclusion and exclusion criteria
(Figure 1), 14 publications [5, 18, 21, 22,
28-37] including 4381 cases and 5082 con-
trols were included for this meta-analysis. The
main characteristics of these studies are sum-
marized in Table 1. There were 12 studies of
Asian populations, 6 studies of Caucasians
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control studies, including
4381 cases and 5082
controls, to evaluate the relationship between
the TLR2 T597C polymorphisms and the risks
of pulmonary tuberculosis and tuberculous
meningitis. A summary results about the asso-
ciation between TLR2 T597C polymorphism
and tuberculosis risk are shown, there are sig-
nificant association were found between TLR2
T597C polymorphism and the risk of tuberculo-
sis (CC vs. TC OR = 1.26, 95% CI = 1.10-1.43;
CCvs. TT OR = 1.20, 95% CI = 1.04-1.38; CC
vs. TCHTT OR = 1.23, 95% Cl = 1.08-1.39)
(Figures 2-4).

Moreover, in the subgroup analysis by ethnicity,
there were significant associations between
TLR2 T597C polymorphism and tuberculosis
risk in Asian (CC vs. TC OR = 1.23, 95% CI =
1.02-1.48; CCvs. TTOR = 1.22,95% Cl = 1.12-
1.47; CC vs. TCHTT OR = 1.22, 95% CI = 1.02-
1.46) and Caucasians (CC vs. TC OR = 1.31,
95% Cl = 1.01-1.62; CC vs. TC+TT OR = 1.24,
95% Cl = 1.01-1.52).

Similarly, in the subgroup analysis by the type
of tuberculosis, there are significant associa-
tions between TLR2 T597C polymorphism and
the susceptibility of pulmonary tuberculosis (CC
vs. TCOR = 1.16, 95% Cl = 1.01-1.34) or tuber-
culous meningitis (CC vs. TC OR = 3.16, 95% Cl
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Case Control
Study or Subgrou
1.8.1 African American
Ma (African American) 2007 128 293 65 165
Subtotal (95% CI) 293 165
Total events 128 65
Heterogeneity: Not applicable
Testfor overall effect: Z= 0.89 (P = 0.37)
1.8.2 Asian
Caws (PTB) 2008 11 78 18 172
Caws (TBM) 2008 20 75 18 172
Che 2010 9 63 20 88
Li 2011 12 69 32 142
Ma 2011 114 485 114 554
Shi(PTB) 2012 2 13 1 1
Shi(TBM) 2012 3 8 1 1"
Sun 2013 18 141 21 106
Thuong{PTB) 2007 11 84 18 172
Thuong(PTB+TBM) 2007 9 27 18 172
Thuong(TBM) 2007 11 50 18 172
Xue 2010 29 116 28 120
Subtotal (95% CI) 1209 1892
Total events 249 307
Heterogeneity: Chi*= 27.32, df= 11 (P = 0.004); F= 60%
Testfor overall effect: Z= 215 (P = 0.03)
1.8.3 Caucasian
Arji 2014 74 243 31 152
Etokebe 2010 16 63 14 64
Ma (Caucasian) 2007 86 367 38 165
Naderi 2013 13 147 5 125
Sa’nchez 2012 173 393 95 248
Torres-Garcia 2013 5 A 6 42
Subtotal (95% CI) 1244 796
Total events 367 189
Heterogeneity: Chi*= 3.66, df=5 (P = 0.60), F= 0%
Test for overall effect: Z= 2.48 (P = 0.01)
Total (95% CI) 2746 2853

Total events 744 561
Heterogeneity: Chi*=31.11, df= 18 (P = 0.03); F= 42%
Test for overall effect: Z= 3.37 (P = 0.0008)

Events Total Events Total Weight M-H, Fixed, 95% CI

12.0%
12.0%

2.5%
2.0%
3.7%
4.4%
20.8%
0.2%
0.1%
5.3%
26%
0.8%
1.6%
5.3%
49.4%

6.8%
26%
10.2%
1.3%
16.6%
1.1%
38.7%

100.0%

Test for subgroup differences: Chi*=0.25.df=2 (P=0.88). F=0%

Odds Ratio Odds Ratio

M-H, Fixed, 95% CI

1.19(0.81,1.76]
1.19[0.81, 1.76]

*i

1.40(0.63,3.14) —
311 [1.53,6.31)
0.57 [0.24,1.34)
0.72(0.35,1.51]
1.19[0.88,1.59)
1.82[0.14, 23.25]
6.00 [0.49, 73.45]
0.59(0.30,1.18)
1.29 [0.58, 2.87)
4.28[1.68,10.92]
2.41 [1.05,5.52)
1.10[0.60,1.99)
1.23[1.02, 1.48]

1.71 [1.06, 2.76)
1.22[0.54, 2.76)
1.02 [0.66,1.58) -
2.33[0.81,6.72)
1.27(0.92,1.75)
1.15(0.32,4.19)
1.31[1.06, 1.62]

->

1.26 [1.10, 1.43]

100

001 01 1 10
Favours [experimental] Favours [control]

Figure 2. The association between TLR2 T597C polymorphism and tuberculosis risk (CC vs. TC).

= 2.00-5.00; CC vs. TT OR = 3.56, 95% Cl
2.27-5.58; CC vs. TC+TT OR = 3.37, 95% Cl
2.19-5.19; CC+TC vs. TT OR = 1.36, 95% CI =
1.05-1.77; Cvs. T OR = 1.52, 95% Cl = 1.25-
1.85), respectively.

Test of heterogeneity

In the overall analysis, the I? showed stable
variation and the Q-statistic was significant
under the models (CC vs. TCP = 0.03, I? = 42%;
CCvs. TT P < 0.0001, I = 64%; TC vs. TT P <
0.00001, I?=79%; CCvs. TC+TT P=0.001, 2=
57%; CC+TCvs. TTP=0.03,?=42%;:Cvs. TP
=0.002, I? = 55%). In the subgroup analysis by
ethnicity, the P and I? are different. In the sub-
group analysis by tuberculosis, the P and I?are
also different. In the subgroup of pulmonary
tuberculosis, P and I? are (CCvs. TC P=0.53, I
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= 0%). And in the subgroup of tuberculous men-
ingitis (CC vs. TC P =0.79, I? = 0%; CCvs. TT P
=0.22, 12=32%; CCvs. TC+TT P=0.46, I> = 0%;
CC+TCvs. TTP=0.21,?P=33%;Cvs. TP =
0.10, I? = 52%), respectively.

Sensitivity analysis

By excluding each study at a time, we can esti-
mate the influence of a single study on the over-
all meta-analysis. There are not any significant
changes through the omission of any study.
This indicated that the results of our meta-anal-
ysis were statistically reliable.

Publication bias

To assess the publication bias of the litera-
tures, we used the Begg's funnel plot and

Int J Clin Exp Med 2016;9(6):12218-12226
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Case Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.9.1 African American
Ma (African American) 2007 128 174 65 94 66% 1.24[0.71, 2.16)
Subtotal (95% Cl) 174 94 6.6% 1.24[0.71, 2.16]
Total events 128 65
Heterogeneity: Not applicable
Testfor overall effect: Z= 0.77 (P = 0.44)
1.9.2 Asian
Caws (PTB) 2008 " 98 18 223 29% 1.44[0.65,3.18] 1T
Caws (TBM) 2008 20 86 18 223  23% 3.45[1.72,6.91) I
Che 2010 3 # 20 88 42% 0.59 [0.25, 1.40) T
Li 2011 12 65 32 152 46% 0.85[0.41,1.78) I
Ma 2011 114 552 114 593 259% 1.09[0.82, 1.48) -
Shi(PTB) 2012 2 9 1 10 0.2% 257019, 34.47)
Shi(TBM) 2012 3 4 1 10 0.0% 27.00[1.26,578.35) s
Sun 2013 18 157 21 102 6.7% 0.50 [0.25, 0.99) B
Thuong(PTB) 2007 11 106 18 223 31% 1.32[0.60, 2.90] -T—
Thuong(PTE+TBM) 2007 9 25 18 223 0.7% 6.41[2.48,16.53] -
Thuong(TEM) 2007 1 67 18 223 21% 2.24[1.00, 5.01) —
Xue 2010 29 128 28 138  6.2% 1.15 [0.64, 2.07) -
Subtotal (95% CI) 1358 2208 58.9% 1.22[1.02, 1.47] »
Total events 249 307
Heterogeneity: Chi*= 37.70, df=11 (P < 0.0001), F=71%
Testfor overall effect. Z=213 (P =0.03)
1.9.3 Caucasian
Arji 2014 74 174 kil 81 7.2% 1.19(0.70, 2.05) -
Etokebe 2010 16 50 14 52 2.8% 1.28[0.54, 3.00] N
Ma ( Caucasian) 2007 86 274 38 97 115% 0.71[0.44,1.15) -
Naderi 2013 13 40 5 57 0.8% 5.01[1.62,15.52)
Sa'nchez 2012 173 245 95 147 10.4% 1.32[0.85, 2.03) 3 i
Torres-Garcia 2013 5 64 6 54 18% 0.68 [0.19, 2.36) —
Subtotal (95% CI) 847 488 34.4% 1.14 [0.89, 1.46] »
Total events 367 189
Heterogeneity: Chi*= 11.47, df= 5 (P = 0.04); F= 56%
Test for overall effect: Z=1.04 (P = 0.30)
Total (95% Cl) 2379 2790 100.0% 1.20[1.04, 1.38] "
Total events 744 561
Heterogeneity: Chi*= 49.56, df= 18 (P < 0.0001); F= 64% :n o1 n: " 150 100:

Test for overall effect: Z= 2.44 (P = 0.01)
Test for subgroup differences: Chi*=0.21. df=2 (P = 0.90). F= 0%

Favours [experimental] Favours [control]

Figure 3. The association between TLR2 T597C polymorphism and tuberculosis risk (CC vs. TT).

Egger's regression asymmetry test. We ana-
lyzed the symmetrical shapes of the Begg's
funnel plot of TLR2 T597C polymorphism; the
Begg’'s funnel plot did not suggest any evidence
of publication bias (Table 2). Meanwhile, the
result of Egger’s test also showed no publica-
tion bias.

Discussion

In the present meta-analysis, we show that
TLR2 T597C polymorphism is associated with
susceptibility to pulmonary tuberculosis and
tuberculous meningitis. In subgroup by ethnici-
ty, we found significant associations between
this polymorphism and tuberculosis risk in
Asian and Caucasians.

The TLR2 gene plays the important role in the
pathogenesis of tuberculosis. Toll-like recep-
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tors (TLRs) involve in linking innate and adap-
tive immunity by recognizing the microbial
patterns, and the proinflammatory immune re-
sponse. Up to now, many studies have investi-
gated whether the TLR2 T597C polymorphism
confers susceptibility to pulmonary tuberculo-
sis and tuberculous meningitis. However, the
results of the published studies were still con-
troversial. Therefore we conducted this meta-
analysis including in 4381 cases and 5082
controls from 14 case-control studies to evalu-
ate the association between TLR2 T597C gene
polymorphism and the tuberculosis risks.

There is a significant association between TLR2
T597C polymorphism and tuberculosis risks
under the homozygote model (CC vs. TT), het-
erozygote model (CC vs. TC), and recessive
model (CC vs. TC+TT) genetic model in the over-
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Case Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-.H, Fixed, 95% Cl M-H, Fixed, 95% CI
1.10.1 African American
Ma (African American) 2007 128 339 65 194 11.7% 1.20[0.83,1.74) ™
Subtotal (95% CI) 339 194 11.7% 1.20[0.83, 1.74] <>
Total events 128 65
Heterogeneity. Not applicable
Test for overall effect: Z= 098 (P=0.33)
1.10.2 Asian
Caws (PTB) 2008 11 165 18 377 2.3% 1.42 [0.66, 3.08] 1T
Caws (TBM) 2008 20 141 18 377 1.9% 3.30[1.69, 6.44) -
Che 2010 9 115 20 156 3.6% 0.58[0.25,1.32) T
Li 2011 12 122 32 262 4.2% 0.78(0.39,1.58) T
Ma 2011 114 923 114 1033 21.5% 1.14 [0.86, 1.50] ™
Shi(PTB) 2012 2 20 1 20 0.2% 211018, 25.35) I
Shi(TBM) 2012 3 g9 1 20 0.1% 9.50(0.83,109.23] T
Sun 2013 18 280 21 187  54%  0.54[0.28,1.05] —
Thuong(PTB) 2007 11 179 18 377 25% 1.31[0.60, 2.83) -1
Thuong(PTB+TBM) 2007 9 43 18 377 0.7% 5.28[2.20,12.65] -
Thuong(TBM) 2007 11 106 18 377 1.6% 2.31[1.05, 5.08) R
Xue 2010 29 215 28 230 53%  1.12(0.64,1.96) -T—
Subtotal (95% CI) 2318 3793  49.3% 1.22[1.02, 1.46] *
Total events 249 307
Heterogeneity: Chi*= 35.70, df=11 (P = 0.0002); F= 63%
Testfor overall effect Z= 219 (P=0.03)
1.10.3 Caucasian
Arji 2014 74 343 31 202 7.0% 1.52[0.96, 2.41] "_
Etokebe 2010 16 a7 14 102 2.6% 1.24 [0.57,2.70] -1
Ma (Caucasian) 2007 86 555 38 224 10.4% 0.90[0.59, 1.36] -
Maderi 2013 13 174 5 177 1.0% 2.78[0.97,7.97) —
Sa'nchez 2012 173 465 95 300 16.6% 1.28[0.94,1.74) i
Torres-Garcia 2013 5 a0 B 90 1.3% 0.82[0.24, 2.80] I
Subtotal (95% Cl) 1724 1095 38.9%  1.24[1.01, 1.52] »
Total events 367 189
Heterogeneity, Chi*=5.75,df=5(P=0.33); F=13%
Testfor overall effect: Z= 210 (P=0.04)
Total (95% CI) 4381 5082 100.0% 1.23[1.08, 1.39] +
Total events 744 561
e ovor et £ 10y S
Test for subgroup differences: Chi*= 0.03. df= 2 (P = 0.99). = 0% Favours [experimental] Favours [control]
Figure 4. The association between TLR2 T597C polymorphism and tuberculosis risk (CC vs. TC+TT).
Table 2. Summary of different model meta-analysis results
neti Participan Eff Begg’ Egger’
Genetic articipants OR [95% Cl] P value 129 ect egg’s test gger’s test
model (case/control) mode P>|z| P> |t|
TCvs. TT 3647/4521 0.911[0.72, 1.14] < 0.00001 79 R 0.441 0.826
CCvs. TC 2746/2853 1.26 [1.10, 1.43] 0.03 42 F 0.162 0.215
CCvs. TT 2379/2790 1.20[1.04, 1.38] < 0.0001 64 F 0.050 0.102
CCvs. TT+TC 4381/5082 1.23[1.08, 1.39] 0.001 57 F 0.108 0.183
TC+CCvs. TT 4381/5082 1.02[0.93, 1.11] 0.03 42 F 0.093 0.152
Cvs. T 8762/10164 1.06 [1.00, 1.13] 0.002 55 F 0.162 0.177

all population. In the subgroup analysis by eth-
nicity, we found that the TLR2 T597C polymor-
phism is associated with tuberculosis risk in
Asian and Caucasians. Similar to the total pop-
ulation, there are many genetic models shown
this susceptibility. Compared with the T geno-
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type, the C genotype was the recessive pheno-
type in human. Our meta-analysis suggests
that individuals with the recessive phenotype
(C genotype) appear to be associated with
increased risk of tuberculosis, particularly with
tuberculous meningitis. That indicates that the
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TLR2 T597C polymorphism may contribute to
pathogenesis of tuberculosis or mediate im-
mune process, and also exert a regulatory
effect of TLR2 gene expression.

The heterogeneity was found in all comparisons
in our meta-analysis. To get more complete and
accurate detail of the precious data, we try to
use the random-effect models. The results are
stable when analysis their sensitivity, which
does not change the results of the meta-analy-
sis. Meanwhile, there are no publication biases
for the risks of tuberculosis in the TLR2 T597C
polymorphism studies.

There were certain limitations in our meta-anal-
ysis. First, all the included studies were from
Caucasians, Asian and African American popu-
lations in 8 country, further studies are neces-
sary to contain more findings of other ethnic
populations and nationality. Second, the syner-
gistic effect of the gene has not been premedi-
tated in our study. Third, tuberculosis is a multi-
factorial disease; the immune response has a
pivotal position in the human resisting against
the Mycobacterium tuberculosis. The environ-
mental and genetic factors may contribute.
Due to lack of original data, we could not evalu-
ate the potential interactions of gene-gene and
gene-environment.

In conclusion, TLR2 T597C polymorphism is
associated with susceptibility to pulmonary
tuberculosis and tuberculous meningitis. Fu-
ture studies with more stringent design and a
larger sample size are required to further vali-
date this conclusion.
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