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Abstract: Several studies have investigated the correla-
tion between adiponectin gene rs22411766 T>G polymor-
phism and ischemic stroke risk. However, the results were
not conclusive with each other. Therefore, to overcome
this obstacle, we performed this meta-analysis to further
explicate the adiponectin gene rs22411766 T>G polymor-
phism and ischemic stroke susceptibility. Case-control
or cohort studies focused on adiponectin gene rs22411766
T>G polymorphism and ischemic stroke risk were elec-
tronic searched in the databases of Medline, Pubmed,
Cochrane library, Excerpta Medica database(EMBASE)
and China National Knowledge Infrastructure (CNKI).
All the potentially relevant studies were included in this
meta-analysis. The association between adiponectin
gene rs22411766 T>G polymorphism and ischemic stroke
was expressed by odds ratio with its confidence interval.
Publication bias has been assessed by begg’s funnel plot.
All the analyses have been performed by Revman 5.1 sta-
tistical software. Finally, a total of six studies with 1,345
cases and 1,421 controls were included in this meta-analy-
sis. Our results demonstrated that there was a significant
association between adiponectin gene 122411766 T>G
polymorphism and ischemic stroke risk (p<0.05). People
with G single nucleotide of adiponectin gene have the
increased risk of developing ischemic stroke compared to
T single nucleotide.
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1 Introduction

World Health Organization (WHO) defined stroke as a
“neurological deficit of cerebrovascular cause that per-
sists beyond 24 hours or is interrupted by death within 24
hours” [1]. The ischemic stroke is referred when the blood
supply to part of the brain is decreased or diminished,
leading to dysfunction of the brain tissue in that area.
The epidemiology study showed that the stroke was the
second leading cause of death worldwide accounting for
6.2 million deaths [2] although the mechanism of stroke
was not fully understood. Previous, studies [3-5] have
reported the association between single-nucleotide poly-
morphism and stroke susceptibility, but most of them had
conflict in their results.

Several studies [6,7] have investigated the association
between the adiponectin gene polymorphisms and the
risk of ischemic stroke susceptibility. Therefore, we col-
lected all the published case-control or cohort studies in
relation to the adiponectin polymorphisms and ischemic
stroke and performed this meta-analysis.

2 Materials and methods

2.1 Publication search

Databases such as Medline, Pubmed, Cochrane library,
Excerpta Medica database (EMBASE) and China National
Knowledge Infrastructure (CNKI)were used for systemic
searches. All the potential relevant studies were included
in this meta-analysis. The following medical subject
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headings terms and free words were used: “adiponec-
tin” OR “ADIPOQ” and “polymorphism” or “variant” and
“ischemic stroke” OR “stroke”. The last search was per-
formed on November 10, 2015. The search was limited to
human beings with language restrictions of English and
Chinese.

2.2 Inclusion criteria

The inclusion criteria were as follows:

(1) The study types were restricted to case-control
study or cohort study;

(2) The frequency of genotype can be extracted from
the studies;

(3)Articles were published in English or Chinese;

(4) The diagnosis of ischemic stroke was in accor-
dance with WHO criteria.

3 Data extraction

Two reviewers independently investigated the informa-
tion from each included study. The below information
and data were carefully extracted and checked by review-
ers. (1) The first and corresponding author; (2) Country
the study was performed; (3) The year of publication; (4)
Genotype distribution; (5) Hardy-Weinberg equilibrium;
(6) Genotyping methods; (7) Control population. The
above information with data extracted by two reviewers
were then checked by a third reviewer as described in the
Cochrane handbook for systematic reviews.
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3.1 Statistical analysis

All the data have been analyzed by Revman 5.1 statistical
software. Statistical heterogeneity among studies was eval-
uated by chi-square (x?) test [8]. The association between
adiponectin gene rs22411766 T>G polymorphism and isch-
emic stroke risk was demonstrated by odds ratio (OR) and
95% confidence interval. The Begg’s funnel plotwas used
to evaluate the potential publication bias [9].

4 Results

4.1 Eligible studies

By searching the above mentioned databases, 6 studies
with 1345 cases and 1421 controls were included in this
meta-analysis. Five studies were published in Chinese and
1in English. The genotyping method was PCR-RFLP. Four
articles used the hospital-based controls and other two
used the community-based controls. The general char-
acteristic of the included six articles are demonstrated in
Table 1.

4.2 Quality evaluation

The quality of the included studies were assessed by
Newcastle-Ottawa Scale (NOS) [14]. The NOS score ranged
from 5-8 with the mean score of 6.8+1.2 which indicates
the quality of the included studies was moderate (Table 2).

Table 1: The main information of the studies included in this meta-analysis

Control Genotyping Case Control
Study

resource PCR-RFLP ™ 16 GG TT 16 GG
Xiang 2014[10] Hospital PCR-RFLP 221 123 28 248 139 29
He 2013[11] Hospital PCR-RFLP 64 40 16 63 43 14
Liu2011[12] Hospital PCR-RFLP 157 123 22 187 136 15
Xin 2009[6] Hospital PCR-RFLP 3 9 39 14 27 23
Li 2009[13] Community PCR-RFLP 192 117 36 221 95 18
Yang 2008(7] Community PCR-RFLP 88 59 8 95 51 3
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Table 2: The quality assessment for the 6 studies

rs22411766 T>G polymorphism and ischemic stroke = 117

Selection Comparability Exposure
Study (1 () 3) @ (5) (6) (7) (® NOS
Xiang 1 1 1 0 1 1 1 1 7
He 1 0 1 1 1 0 1 1 6
Liu 1 1 0 1 1 1 1 1 7
Xin 1 0 1 0 1 1 1 0 5
Li 1 1 0 1 2 1 1 1 8
Yang 1 1 1 1 1 1 1 1 8

(1) Case definition adequate; (2) Representativeness of cases; (3) Selection of the controls; (4) Definition of the controls; (5) Comparability:
age and sex; (6) Ascertainment of the exposure; (7) Case and controls: same ascertainment method; (8) Case and controls: same

nonresponse rate.
4.3 Quantitative synthesis
4.3.1 GGvs TT

No statistical heterogeneity was found among GG vs TT
genetic model. The data was pooled by fixed effect model.
Significant association was found between GG genotype
and ischemic stroke susceptibility (OR=1.73, 95% CI:1.29-
2.33, p=0.0003) (Figure 1). The result indicated the isch-
emic stroke risk was significant increased for people with
GG genotype compared to TT genotype.

4.3.2 (GT+GG) vs TT

The data was calculated by fixed effect mode for no sta-
tistical heterogeneity across the included studies. The
pooled results indicated that population with GT or GG

genetic model have increased risk of ischemic stroke com-
pared to TT genotype (OR=1.73, 95%CI: 1.05-1.42, p=0.001),
Figure 2.

4.3.3 GG vs (GT+TT)

The statistical heterogeneity was significant in GG vs
(GT+TT) genetic model. The data was pooled by random
effect model with OR=1.78, 95%CI:1.35-2.35, p<0.0001. The
pooled results indicated that GG genotype increased the
risk of developing ischemic stroke compared to GT or TT
genotype.

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Yang 2008 8 96 3 98 4.0% 2.88]0.74, 11.20] 7]
Xin 2009 39 42 23 37 26%  7.91[2.05, 30.50]
Xiang 2014 28 249 29 277 36.1% 1.08 [0.63, 1.88] -
Liu 2011 22 179 15 202 18.3% 1.75[0.88, 3.48] ™
Li 2009 36 228 18 239 22.0% 2.30[1.27,4.19] =
He 2013 16 80 14 77 16.9% 1.13[0.51, 2.50] -1
Total (95% Cl) 874 930 100.0% 1.73[1.29, 2.33] ‘.
Total events 149 102
Heterogeneity: Chiz = 10.19, df = 5 (P = 0.07); I = 51% =0.01 0?1 ; 1’0 ; 00’

Test for overall effect: Z = 3.62 (P = 0.0003)

Favours experimental Favours control

Figure 1: Forest plot of correlation between adiponectin gene rs22411766 T>G polymorphism and ischemic stroke in GG vs TT genetic model
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4.3.4 Publication bias

The begg’s funnel plot was performed in this meta-analy-
sis in order to evaluate the publication bias. For the three
genetic models, the funnel plots were generally symmet-
ric which indicated no significant publication bias was
existed in this meta-analysis, Figure 4.

Experimental Control

_Study or Subgroup  Events Total Events Total Weight M-H. Fixed, 95% CI

He 2013 56 120 57 120 10.2% 0.97 [0.58, 1.61]

Li 2009 153 345 113 334 21.5% 1.56 [1.14, 2.13] -
Liu 2011 145 302 151 336 25.0% 1.13 [0.83, 1.55]

Xiang 2014 151 372 168 416 31.8% 1.01 [0.76, 1.34]

Xin 2009 48 51 50 64 0.9% 4.48[1.21, 16.58]

Yang 2008 67 155 54 149 10.5% 1.34 [0.84, 2.12]

Total (95% CI) 1345 1419 100.0% 1.22 [1.05, 1.42]

Total events 620 593

Heterogeneity: Chi? =9.08, df =5 (P =0.11); 1?7 =45%
Test for overall effect: Z=2.53 (P = 0.01)
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5 Discussion

Adiponectin is encoded by the ADIPOQ gene in human
being [15]. It is involved in regulating glucose levels as well
as fatty acid breakdown. It plays an important role in regu-
lating energy homeostasis, glucose and lipid metabolism,
and anti-inflammatory responses in the vascular system.

Odds Ratio
M-H, Fixed, 95% CI

Odds Ratio

L 1
0.01 0.1 1
Favours experimental

1 |
10 100
Fawvours control

Figure 2: Forest plot of correlation between adiponectin gene rs22411766 T>G polymorphism and ischemic stroke in GT+GG vs TT genetic

model
Experimental Control Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed. 95% CI M-H, Fixed. 95% CI
He 2013 16 120 14 120 16.3% 1.16 [0.54, 2.51] -
Li 2009 36 345 18 334 21.9% 2.05[1.14, 3.68] =
Liu 2011 22 302 15 338 17.6% 1.69 [0.86, 3.32] ™
Xiang 2014 28 372 29 416 33.9% 1.09 [0.63, 1.86] ol
Xin 2009 39 51 23 64 6.4% 5.79 [2.54, 13.21] -
Yang 2008 8 155 3 149 3.9% 2.65[0.69, 10.18] N
Total (95% CI) 1345 1421 100.0% 1.78 [1.35, 2.35] L 2
Total events 149 102

e i2 = = = 12 = 0, I T T 1
Heterogeneity: Chi? = 12.84, df =5 (P = 0.02); 1> = 61% 001 01 1 10 100

Test for overall effect: Z = 4.04 (P < 0.0001)

Favours experimental

Favours control

Figure 3: Forest plot of correlation between adiponectin gene rs22411766T>G polymorphism and ischemic stroke in GG vs GT+TT genetic

model
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Figure 4: The begg’s funnel plot for evaluation publication bias



DE GRUYTER OPEN

Adiponectin is associated with obesity, metabolic syn-
drome, type 2 diabetes mellitus, hypertension, and coro-
nary artery diseases. Polymorphism of adiponectin gene
and correlation with ischemic stroke was also reported in
some populations. Hegener et al.,[16] performed a nested
case-control study in order to evaluate the adiponectin
gene variations with risk of incident myocardial infarction
and ischemic stroke in American population. They found
that association of haplotype G-T-G (OR, 0.28; 95% ClI,
0.09-0.87; P=0.03) with decreased risk of ischemic stroke.
Hegener’s prospective investigation provides further evi-
dence for a protective role of adiponectin gene variation
in the risk of ischemic stroke. And several studies had
also investigated the adiponectin gene polymorphism and
ischemic susceptibility. Nevertheless, the conclusions
were not-inconclusive. Li et al., [13] investigated the adi-
ponectin gene rs22411766 T>G polymorphism and ischemic
stroke risk in Chinese Han population of Heilongjiang
province in north of China. They found that rs2241766
allele T and G mutations of adiponectin gene increased
the risk of ischemic stroke. On the contrary, Yang et al., [7]
found that there was no significant association between
diponectin gene 1522411766 T>G polymorphism and isch-
emic susceptibility in people dwelled in south of China.

Although several published articles have investi-
gated the association between diponectin gene rs22411766
T>G polymorphism and ischemic risk, the results was
not definitive with the reasons of small sample size for
each published studies [7,13,17,18]. Thus, we performed
this meta-analysis in order to quantify the association
by pooling the data from previously published articles,
which can increase the statistical power.

In our present meta-analysis, we included in 6 pub-
lished case-control studies which discussed the associ-
ation between diponectin gene polymorphism and isch-
emic risk. The combined data showed that the significant
association between adiponectin gene rs22411766 T>G
polymorphism and ischemic stroke risk in GG vs TT,
(GT+GG) vs TT or GG vs (GT+TT) genetic model. We find
that people with G single nucleotide of adiponectin gene
have the increased risk of developing ischemic stroke
compared to T single nucleotide.

Two limitations have been found in this study. Firstly,
the cases and controls number were relative small for each
included study, which can decreased the statistical power;
Secondly, 5 of included studies were written in Chinese
with relatively low quality. So, multicentre studies with
more cases and controls were need for further evaluation
the association between adiponectin gene rs22411766 T>G
polymorphism and ischemic stroke susceptibility.

rs22411766 T>G polymorphism and ischemic stroke =—— 119
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