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Abstract: Background: It has been reported that FAM13A rs7671167 polymorphism might be associated with the
risk of chronic obstructive pulmonary disease (COPD). Due to inconclusive results, we conducted this meta-analysis
to clarify the effect of rs7671167 polymorphism on COPD susceptibility. Material/Methods: A systematic literature
search was performed to find relevant studies. Pooled odds ratios (ORs) with 95% confidence intervals (Cls) were
calculated. Publication bias, heterogeneity and sensitivity analysis were also assessed. Results: A total of 7 eligible
studies with 2841 COPD cases and 3843 controls were retrieved in the analysis. The pooled results indicated a
significant association between FAM13A rs7671167 polymorphism and COPD risk under all of the genetic models
(T versus C: OR = 1.283, 95% Cl = 1.093-1.506, P = 0.002; TT versus CC: OR = 1.616, 95% Cl = 1.183-2.208, P =
0.003; TC versus CC: OR = 1.337, 95% Cl = 1.098-1.679, P = 0.005; TT+TC versus CC: OR = 1.449, 95% Cl = 1.133-
1.854, P=0.003; TT versus TC+CC: OR = 1.314, 95% Cl = 1.092-1.580, P = 0.004). Subgroup analysis showed the
similar results in Caucasians (T versus C: OR = 1.429, 95% CI = 1.080-1.890, P = 0.012) and Asians (T versus C:
OR =1.232,95% Cl = 1.007-1.5086, P = 0.043). Conclusions: The results of this meta-analysis suggest that T allele
of the FAM13A rs7671167 polymorphism might act as a significant risk factor for the development of COPD. Further

large-scale and well-designed studies with different populations are still required to validate our findings.
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Introduction

Chronic Obstructive Pulmonary Disease (COPD)
is characterized by persistent progressive air-
flow limitation resulting from enhanced chronic
inflammation in the airways in response to nox-
ious particles or gases [1]. Although cigarette
smoking is the first major environmental risk
factor, only 10-20% of smokers will ever devel-
op clinically significant disease [2]. In addition,
the decline of lung function highly varies
between those exposed to similar levels of cig-
arette smoke [3]. These observations suggest
that genetic background is an important deter-
minant of susceptibility to COPD. Generally,
COPD is the result of a complex interaction
between environmental exposure and genetic
factor [4, B]. Several genomic-wide association
studies (GWAS) have revealed some genomic
regions associated with COPD, including the
gene FAM13A (family with sequence similarity
13, member A) [5, 6].

Human FAM13A gene is located on chromo-
some 4922 and encodes FAM13A protein. The
N-terminal extension of FAM13A protein con-
tains the Rho (Ras homologous)-GAP (GT-Pase-
activating protein) domain, which leads to the
inhibition of RhoA by enhancing intrinsic GTPase
activity [7-9]. Based on the presence of this
domain, a putative Rho-GAP function suggests
the anti-inflammatory and tumor suppressive
activity of FAM13A [10]. Rho-GTPases has been
shown to be dysregulated in COPD, and subse-
quent, activation of RhoA/Rho-kinase has been
implicated in causing impairment of endotheli-
um-dependent relaxation [11-13]. Therefore,
the variants of this gene may affect Rho-
GTPases activity and associated cellular path-
ways in COPD. The single-nucleotide polymor-
phism (SNP) of FAM13A rs7671167 was identi-
fied as a significant location that influences
COPD in GWAS [5]. Several studies have dem-
onstrated the association between the SNP
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72 records identified through database searching ‘

31 records after duplicates removed

association of FAM13A rs76-
71167 polymorphism with
COPD risk; (3) studies provid-
ing sufficient genotype data in
both case and control groups
to estimate the odds ratios

11 full-text articles assessed for eligibility

5 were not case-control studies

20 records excluded (ORs) and 95% confidence
8 were not related to the SNP included intervals (CIs). When overlap-
7 were reviews

ping data existed, the one

with the largest sample size
or the more reliability was

6 articles were excluded

| 5 articles (7 studies) included in qualitative synthesis

4 were not at position rs7671167
2 with insufficient data

included. The major exclusion
criteria were as follows: (1)

5 articles (7 studies) included in meta-analysis

and COPD risk in different ethnicities. Two
studies demonstrated that the C allele of
rs7671167 is associated with a reduced risk of
COPD [10, 14]. However, another study in
Poland demonstrated that no significant asso-
ciation between the SNP and COPD [15].
Considering of the controversial and inconclu-
sive results, we conducted this meta-analysis
to clarify the role of FAM13A rs7671167 poly-
morphism in COPD.

Materials and methods
Literature search strategy

We performed a comprehensive electronic
search in PubMed, Embase, Web of Science,
China National Knowledge Infrastructure (CNKI)
and Wanfang Database for potentially relevant
studies from inception to October 2015. The
following key words were used: (“FAM13A” or
“the family with sequence similarity 13 mem-
ber A”) and (“polymorphism” or “variant” or
“variation” or “mutation”) and (“COPD” or
“Chronic Obstructive Pulmonary Disease” or
“Chronic obstructive airway disease” or “chron-
ic airflow obstructive”). No restrictions were
applied for language.

Inclusion and exclusion criteria
Two reviewers (Shaojun Li and Fangwei Li) inde-
pendently reviewed the studies according to

the following inclusion criteria: (1) studies with
case-control design; (2) studies evaluating the
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studies that did not meet
these inclusion criteria; (2)

Figure 1. Flowchart of study case reports, letters, reviews,
selection procedure.

abstracts, meta-analyses and
editorials; (3) duplication pub-
lications. Studies without suf-
ficient data were excluded
after failing to extract data from the original
paper or contact with the authors.

Data extraction

Two reviewers (Shaojun Li and Yang Song) in-
dependently extracted the following data from
each individual study: first author, year of publi-
cation, country, ethnicity, number of cases and
controls and phenotypic distribution in both
groups, Hardy-Weinberg equilibrium (HWE) evi-
dence in the controls. Different ethnic descents
were categorized as Caucasian and Asian.
Disagreements were resolved after discussion
with a third reviewer (Wei Feng), and consensus
was achieved on each item.

Quality assessment

Two reviewers (Xiaofan Su and Lan Yang) evalu-
ated quality of studies independently using the
Newcastle-Ottawa Scale (NOS) criteria (www.
ohri.ca/programs/clinical epidemiology/oxford.
asp). Quality score was calculated based on the
following three aspects: (1) subject selection:
07*4; (2) comparability of subject: 0*2; (3) clini-
cal outcome: 0*3. The total NOS scores range
from O (lowest) to 9 (highest). According to the
NOS scores, the included studies were classi-
fied into two levels: low quality (0-6), and high
quality (7-9), respectively. Any discrepancies
between the two reviewers on NOS scores of
the enrolled articles were resolved by discus-
sion and consultation with a third reviewer (Wei
Feng).
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Table 1. Characteristics of all eligible studies evaluating FAM13A rs7671167 polymorphism and

COPD

Study Year Country Ethnicity Source of Genotyping Case (n) Control (n) Quality score
controls method

Young 2011 NewZealand Caucasian PB TagMan 458 485 8

Wang 2013 China Asian PB Sequencing 679 687 8

Ding 2015 China Asian HB Sequencing 231 238 7

Xie-1 2015 China Asian PB TagMan 1324 1549 7

Xie-2 2015 China Asian PB TagMan 409 611 8

Xie-3 2015 China Asian PB TagMan 541 377 8

Suchanek 2015 Poland Caucasian HB TagMan 374 560 7

Abbreviations: HB, hospital-based; PB, population-based.

Table 2. Genotypic distribution of the FAM13A Results

rs7671167 polymorphisms in cases and con-

trols Study characteristics

Case Control P for
TT TC CC TT TC CC HWE

Study

Young 117 234 107 100 240 145 0.969
Wang 163 317 199 177 333 177 0.423

Ding 43 120 68 41 110 87 0.539
Xie-1 132 189 88 143 268 200 0.004
Xie-2 156 272 113 87 170 120 0.076
Xie-3 121 188 65 149 277 134 0.712

Suchanek 57 70 22 126 262 136 0.993

Abbreviations: HWE, Hardy-Weinberg equilibrium.

Statistical analysis

The STATA12.0 software (Stata Corporation,
College Station, TX, USA) was applied in this
analysis. Hardy-Weinberg equilibrium (HWE) in
the control was tested for each study by using
the chi-square test, and P value < 0.05 was
considered out of HWE. Heterogeneity was
assessed by the Chi-square-based Q testing
and ? statistics [16]. A random-effects model
(the DerSimonian and Laird method) was
adopted If there was a significant heterogeneity
(P < 0.10) [17]. Otherwise, the fixed-effects
model (the Mantel-Haenszel method) was used
[18]. The pooled OR with corresponding 95%
Cls were calculated in allele model (T versus C),
homozygote comparison (TT versus CC) and
heterozygous model (TC versus CC), dominant
model (TT+TC versus CC), recessive model (TT
versus TC+CC), respectively. Publication bias
was assessed with Begg's test [19] and Egger’s
test [20]. The P value < 0.05 for Begg’s test or
Egger's test indicated significant publication
bias.
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Atotal of 72 articles were identified through the
initial search of databases. The flow chart of
the study selection process was shown in
Figure 1. After screening, 5 case-control stud-
ies [10, 14, 21-23] fulfilled the inclusion crite-
ria. In one study [22], genotype frequencies of
FAMA13A rs7671167 was presented in 3 repli-
cate studies, thus 7 included references con-
taining 2841 cases and 3843 controls for
FAM13A rs7671167 were finally analyzed in our
meta-analysis. Two references [10, 14] were
carried out among Caucasian, and another 5
references [21-23] among Asians. The genotyp-
ing distribution was in agreement with HWE in
all studies except for one reference in Xie's
research [22]. The main characteristics of the
eligible studies are presented in Table 1. The
detailed genotype and allele frequencies and
HWE examination are listed in Table 2.

Meta-analysis and subgroup analysis

The main results of the relationship between
FAM13A rs7671167 polymorphism and COPD
risk are listed in Table 3. The random-effects
model was selected since statistically hetero-
geneity existed (P, < 0.1, 2 > 50%). Overall,
results of our meta-analysis showed that there
was a strong association of FAM13Ars7671167
with the risk of COPD in all the genetic models
(Tversus C: OR=1.283,95% Cl = 1.093-1.506,
P =0.002; TT versus CC: OR = 1.616, 95% Cl =
1.183-2.208, P = 0.003; TC versus CC: OR =
1.337,95% Cl = 1.098-1.679, P = 0.005; TT+TC
versus CC: OR = 1.449, 95% Cl = 1.133-1.854,
P =0.003; TT versus TC+CC: OR = 1.314, 95%
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Table 3. Meta-analysis of FAM13A rs7671167 polymorphism and COPD risk

Subgroup Genotype/Allele

No.of study

Test of association

Test of heterogeneity

OR (95% CI) P P (Q-test) ?

Asian Tvs.C 5 1.232 (1.007, 1.506) 0.043 0.000 82.7%
TT vs.CC 1.485 (1.008, 2.186) 0.046 0.004 81.5%

TCvs.CC 1.337 (1.005, 1.778) 0.045 0.000 74.3%

TT+TCvs. CC 1.393 (1.011, 1.919) 0.043 0.000 82.1%

TT vs. TC+CC 1.229 (0.998, 1.514) 0.052 0.019 57.2%

Caucasian Tvs.C 2 1.429 (1.080, 1.890) 0.012 0.078 67.8%
TTvs.CC 2.027 (1.168, 3.517) 0.012 0.091 64.9%

TCvs. CC 1.404 (1.078, 1.829) 0.012 0.470 0.0%

TT+TCvs. CC 1.553 (1.211, 1.992) 0.001 0.206 37.6%

TT vs. TC+CC 1.578 (1.075, 2.316) 0.020 0.117 59.3%

Overall Tvs.C 7 1.283 (1.093, 1.506) 0.002 0.000 79.1%
TTvs.CC 1.616 (1.183, 2.208) 0.003 0.000 77.8%

TCvs. CC 1.337 (1.098, 1.679) 0.005 0.012 63.5%

TT+TCvs. CC 1.449 (1.133, 1.854) 0.003 0.000 76.0%

TT vs. TC+CC 1.314 (1.092, 1.580) 0.004 0.010 58.8%

Abbreviations: OR, odds ratio; Cl, confidence interval; P, P-value of pooled effect. Significant results (P < 0.05) for overall effect

were marked in bold characters.

Study %
ID OR (95% CI) Weight
Caucasian i
Young (2010) —'0%— 1.26 (1.05, 1.51) 14.91
Suchanek (2015) E 1.68 (1.29, 2.18) 12.31
Subtotal (I-squared = 67.8%, p = 0.078) -=i'::=- 1.43(1.08, 1.89) 27.23

)
Asian i
Wang (2013) E 0.90(0.77, 1.04) 15.85
Ding (2015) ——0—1— 1.19(0.92, 1.54) 12.44
Xie-1(2015) -:—0— 1.50 (1.25,1.79) 15.01
Xie-2 (2015) —E—o— 1.40 (1.16, 1.68) 14.74
Xie-3 (2015) + 1.28 (1.06, 1.54) 14.74
Subtotal (I-squared = 82.7%, p = 0.000) -=::::> 1.23(1.01, 1.51) 7277

:
Overall (I-squared = 79.1%, p = 0.000) <j> 1.28 (1.09, 1.51) 100.00
NOTE: Weights are from random effects analysis i

I T
.458 1 218

Figure 2. Forest plot of the association between FAM13A rs7671167 polymorphism and COPD risk under the allele
model (T vs. C).

Cl = 1.092-1.580, P = 0.004) (Figures 2-6),
indicating that the T allele of the SNP might act
as an important risk factor for the development
of COPD.

Next, subgroup analysis was conducted accord-
ing to ethnicity. In Caucasians, no significant
statistical heterogeneity was identified in the
dominant and heterozygous models so that
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Study %
D OR (95% CI) Weight
Caucasian

Young (2010) 1.59 (1.10, 2.29) 14.95

Suchanek (2015) > 2.80 (1.62, 4.84) 11.90

'
1
1
PP —
g
:
]
Subtotal (lsquared = 64.9%, p = 0.091) -@:}- 2.03 (1.17, 3.52) 26.84

Asian .

Wang (2013) —_— : 0.82 (0.61, 1.10) 16.12
Ding (2015) 1.34 (0.79, 2.29) 1215
Xie-1 (2015) i 2.10 (1.49, 2.96) 15.29

Xie-2 (2015) 1.90 (1.32, 2.75) 14.92

Xie-3 (2015) 1.67 (1.14, 2.45) 1468

—_—
1
_;_..._.
)
Subtotal (l-squared = 81.5%, p = 0.000) <b- 1.48 (1.01, 2.19) 73.16

Overall (l-squared = 77.8%, p = 0.000) 1.62 (1.18, 2.21) 100.00

NOTE: Weights are from random effects analysis

I
.207 1 4.84

Figure 3. Forest plot of the association between FAM13A rs7671167 polymorphism and COPD risk under the homo-
zygote model (TT vs. CC).

Study %

D OR (95% CI) Weight
Caucasian i

Young (2010) — 1,32 (0.97, 1.80) 15.59
Suchanek (2015) M 1.65 (0.98, 2.78) 9.67
Subtotal (-squared = 0.0%, p = 0.470) -{'j:‘;’ 1.40 (1.07, 1.82) 25.26
Asian i

Wang (2013) —_— : 0.85 (0.66, 1.09) 17.40
Ding (2015) ; 1.40 (0.93, 2.10) 12.46
Xie-1 (2015) 1.60 (1.17, 2.19) 15.45

Xie-2 (2015) 1.70 (1.23, 2.34) 15.18

Xie-3 (2015) 1.40 (0.99, 1.98) 14.25

|}
—_——————
1
-
—_—
-
-
-
Subtotal (-squared = 74.3%, p = 0.004) @- 1.34 (1.00, 1.78) 7474
:
' ]
,
:
:

Overall (l-squared = 63.5%, p = 0.012) 1.36 (1.10, 1.68) 100.00

NOTE: Weights are from random effects analysis
T T
.359 1 2.78

Figure 4. Forest plot of the association between FAM13A rs7671167 polymorphism and COPD risk under the het-
erozygote model (TC vs. CC).

fixed-effects model was used. The random- models. Results demonstrated positive correla-
effects model was used in other three genetic tion between the genetic variants in rs7671167
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Study %
D OR (95% CI) Weight
Caucasian .

1
Young (2010) — 1.40 (1.05, 1.87) 1519
Suchanek (2015) - - 2.02 (1.24,3.31) 10.88
Subtotal (l-squared = 37.6%, p = 0.206) -=:j:} 1.59 (1.13, 2.25) 26.07
Asian -

1
Wang (2013) - ; 0.84 (0.66, 1.06) 1635
Ding (2015) ——— 1.38 (0.94, 2.03) 13.06

1
Xie-1 (2015) —I—._ 1.78 (1.33, 2.37) 15.21
Xie-2 (2015) —_ 1.77 (1.31,2.39) 15.00
Xie-3 (2015) —_— 1.50 (1.07, 2.08) 14.31
Subtotal (-squared = 82.1%, p = 0.000) e 1.39 (1.01,1.92) 73.93
Overall (-squared = 76.0%, p = 0.000) <:I_::> 1.45 (1.13, 1.85) 100.00
NOTE: Weights are from random effects analysis .

T : T

302

Figure 5. Forest plot of the association between FAM13A rs7671167 polymorphism and COPD risk under the domi-

nant model (TT+TC vs. CC).

|

Study %
D OR (95% CI) Weight
Caucasian E
Young (2010) —+— 1.32 (0.97, 1.79) 14.88
Suchanek (2015) : > 1.96 (1.33, 2.88) 11.93
Subtotal (-squared = 59.3%, p = 0.117) -@- 1.58 (1.08, 2.32) 26.81

:
Asian E
Wang (2013) — 0.91 (0.71, 1.16) 17.31
Ding (2015) - : 1.10 (0.69, 1.76) 9.49
Xie-1 (2015) ——— 1.56 (1.18, 2.06) 15.88
Xie-2 (2015) —;o— 1.35 (1.00, 1.83) 14.91
Xie-3 (2015) —+— 1.32 (0.99, 1.76) 15.59
Subtotal (-squared = 57.2%, p = 0.053) <> 1.23 (1.00, 1.51) 73.19

:
Overall (-squared = 58.8%, p = 0.024) <;7> 1.31 (1.09, 1.58) 100.00
NOTE: Weights are from random effects analysis ;

I Ll

347 1 288

Figure 6. Forest plot of the association between FAM13A rs7671167 polymorphism and COPD risk under the reces-
sive model (TT vs. TC+CC).

with risk of COPD among Caucasians under all
of the genetic models (all P < 0.05, Table 3). In

Asians, heterogeneity existed in all of the five
genetic models, thus the random-effects model
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Meta-analysis estimates, given named study is omitted

Publication bias

| Lower CI Limit o Estimate | Upper CI Limit

Young (2010) | | - ° ' No significant publication bi-
as for the association bet-
Wang (2013) Ll e i ween FAM13A rs7671167
and COPD susceptibility was
Ding (2015) e detected by Begg's funnel
plot (P = 0.293, T versus C,
Xie-1(2015) @ Figure 8) or Egger’'s regres-
sion test (P = 0.170, T versus

Xie-2 (2015) || o C) (Table 4).

Xie-3 (2015) | | . 3 Discussion

Suchanekois) el COPD is a common complex
L s e 158 151 156 disease resulting from cumu-

Figure 7. One-way sensitivity analysis for the FAM13A rs7671167 polymor-

phism and COPD risk under the allele model (T vs. C).

Begg's funnel plot with pseudo 95% confidence limits

lative effect of different envi-
ronmental exposures and
genetic susceptibility [24].
Human Genomic Project and
HapMap offer an opportunity
to study the genetic architec-
ture of COPD from the genom-
ic level. Recent GWASs have
discovered several candidate
genes that are involved in
COPD, including FAM13A,
HHIP (hedgehog-interacting

logor
N
1

° protein) [25-27], IREB2 (iron
regulatory binding protein 2)
[25, 28-31], CHRNA3/5 (cho-
linergic nicotine receptor
alpha 3/5) [15, 26, 32-34]
and AGER (advanced glyco-

2

s.e. of: logor

Figure 8. Begg's funnel plot test of publication bias for the association be-
tween the FAM13A rs7671167 polymorphism and COPD risk under the allele

model (T vs. C).

was employed. Significant association was also
found in all genetic models (all P < 0.05, Table
3).

Sensitivity analysis

We conducted sensitivity analysis to explore
the potential influence of each individual study
on the pooled ORs for FAM13A rs7671167 by
deleting one study each time in every genetic
model. Consistently, the results showed no
individual study could affect the pooled OR,
indicating that our results of the meta-analysis
were robust (Figure 7).
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& sylation end product-specific
’ receptor) [15]. They have
been replicated in multiple
populations. Recently, SNPs
at FAM13A region have been
shown significant associati-
ons with COPD and COPD-
related phenotypes by GWAS and integrative
genomic approaches in Asian and Caucasian
populations.

FAM13A, also known as FAM13A1, is localized
on chromosome 4q22. There were two splice
variants in humans, named FAM13A isoform 1
(long variant) and isoform 2 (short variant),
respectively. FAM13A isoform 1 (NM_O-
14883.3), used as the reference transcript,
encodes a protein of 117 kDa that has a Rho-
GAP domain which suggests its involvement in
Rho-GTPase signaling pathways [8]. Northern
blot data have shown high expression of

Int J Clin Exp Med 2016;9(7):13407-13417
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Table 4. Results of publication bias test

. Genotype/ Begg’s test Egger’s test

Polymorphism

Allele zvalue Pvalue tvalue Pvalue

FAM13A Tvs.C 1.05 0.293 1.60 0.170

rs7671167 TTvs.CC 075 0.453 149 0.196

TCvs. CC 1.05 0.293 1.69 0.152

TT+TCvs.CC 0.15 0.881 1.80 0.132

TTvs. TC+CC 0.15 0.881 0.98 0.373

tematically evaluate all studies from
different groups and to quantify the
overall association between the gene
polymorphism and the risk of COPD.

In this meta-analysis, a total of seven
eligible case-control studies including
2841 COPD cases and 3843 controls
for FAM13A rs7671167 were analyzed.

FAM13A in the kidney, pancreas, liver, lung and
thymus [9]. In COPD, the activation of RhoA/
Rho-kinase has been found to contribute to the
pathogenesis caused by agents such as infl-
ammatory cytokines and cigarette smoke [11,
12, 35]. Based on the presence of this domain,
a putative Rho-GAP function of FAM13A sug-
gests its role in modulating Rho-GTPases activ-
ity and associated endothelial barrier function
in COPD. Increased expression of FAM13A has
been observed in response to hypoxia in cell
lines from several tissues [36]. Furthermore,
differences in respiratory epithelial cell expres-
sion of FAM13A have been noted during differ-
entiation into pulmonary type 2 cells in vitro
[37]. Also, analysis of lung expression QTL
(eQTL) with 409 lung/blood samples supports
FAM13A as a causal COPD gene [38]. In COPD
patients, a strong association has also been
shown between the SNP and lung volume and
emphysema assessed by chest CT scans [39].
In addition, Kim et al has demonstrated that
expression of FAM13A is significantly higher in
the lung tissue of individuals with COPD com-
pared to controls [40], which suggests that
FAM13A may act as a novel COPD susceptibility
gene.

As mentioned above, the genetic variants in
FAM13A gene may determine susceptibility to
COPD. Cho et al first detected FAM13A rs-
7671167 and demonstrated that the C allele of
rs7671167 is associated with a reduced risk of
COPD in Caucasians [5]. The association with
COPD susceptibility in pulmonary function has
been replicated in several studies with inde-
pendent cohorts in different ethnicities [21-23,
41, 42], suggesting a real contribution to the
lung phenotype. Meanwhile, another study in
Poland demonstrated that no significant asso-
ciation between the SNP and COPD [15]. The
results of the relationship between FAM13A
rs7671167 T/C polymorphism and COPD risk
are inconsistent. Therefore, it is critical to sys-
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This meta-analysis indicated that FA-
M13A rs7671167 polymorphism was
significantly associated to the occurrence of
COPD, indicating that rs7671167 polymor-
phism might act as a causative factor for the
progression and development of COPD, both in
Caucasian and Asian population.

Furthermore, T allele in FAM13A rs7671167
might act as a risk factor in the development of
COPD under all of the inheritance models
according to ethnicity, which were in the same
direction as previously reported among the two
populations. It is suggested that further well-
designed studies with larger sample size on dif-
ferent ethnicities are still needed to conform
the relationship between FAM13A gene polymor-
phism and COPD risk.

The heterogeneity needs to be mentioned when
interprets the meta-analysis results. Significant
heterogeneity was found for the stable results
of rs7671167 T/C polymorphism in the two
genetic models (dominant model and heterozy-
gous model). After stratifying by ethnicity, there
was no relatively significant heterogeneity in
Caucasians, which suggests that ethnicity, to
some extent, contribute to the source of het-
erogeneity. As for another three models, though
heterogeneity existed, our results remained
stable, and the results became more signifi-
cant in Caucasians.

Some limitations should be pointed out in this
meta-analysis. Firstly, the limited number of
included studies for FAM13A rs7671167 poly-
morphism may lead to a relatively insufficient
power. Secondly, one study for FAM13A rs767-
1167 did not conform to Hardy-Weinberg equi-
librium expectations. However, when restricted
to those who were in Hardy-Weinberg equilibri-
um, the pooled estimate of the association
between FAM13A rs7671167 polymorphism
and susceptibility of COPD remained signifi-
cant. Thirdly, heterogeneity was not resolved
after ethnicity stratified, suggesting that other

Int J Clin Exp Med 2016;9(7):13407-13417
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factors such as age, gender or smoking history
may influence the heterogeneity. At last, only
published studies with sufficient information
were included and the inevitable publication
bias may exist even though the results of
Begg's test or Egger's test did not detect.
Considering these limitations, the results of
this meta-analysis should be interpreted with
caution. Further larger well-designed case-con-
trol studies among different populations are
still required to confirm these results.

Conclusion

In conclusion, the current meta-analysis sug-
gests that the T allele of FAM13A rs7671167
polymorphism might act as a significant risk
factor for the development of COPD. Further
larger and well-designed case-control studies
based on different populations are still needed
to validate our results.
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