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FS Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Abdel 2012 74 100 108 120 9.2% 0.32[0.15, 0.67]
Balan 2013 43 138 21 65 10.2% 0.95[0.50, 1.79] -1
Butila 2018 42 54 74 153 9.5% 3.74 [1.83, 7.64] — =
Chou 2003 86 103 74 83 83% 0.62 [0.26, 1.46] N
Haerian 2015 Hong Kong 40 50 2450 2844 9.6% 0.64 [0.32, 1.30] -
Haerian 2015 Malaysia (Chinese) 12 17 411 477 6.8% 0.39[0.13, 1.13] i
Haerian 2015 Malaysia (Indian) 9 1 268 359 4.4% 1.53[0.32, 7.20] ]
Haerian 2015 Malaysia (Malay) 0 2 115 242 1.5% 0.22[0.01, 4.65]
Kinirons 2006 Cohort A 38 84 127 330 11.4% 1.32[0.81, 2.14] N
Kinirons 2006 Cohort B 37 80 113 283 11.3% 1.29[0.79, 2.13] B il
Nakayama 2003 70 94 83 106 10.0% 0.81[0.42, 1.56] i
Ponnala 2012 9 41 13 100 7.7% 1.88[0.73, 4.83] i
Total (95% CI) 774 5162 100.0% 0.95 [0.64, 1.41]
Total events 460 3857 ) . ) .
it 2 — . 2 = - - 212 = 0y r T T T 1
et =1 (P00} o o % w
’ ’ . Decrease risk  Increase risk
Fig. 2 Forest plot of the relationship between the GABRG2 rs211037 polymorphism and risk of FS. No significant association was observed

the pooled OR and corresponding 95% ClI, using domin-duplicate removal (Figl). After manual screening by titles

ant model (TT + CT vs CC), recessive model (TT vs CT + and abstracts, 302 studies were excluded according to the

CC), and other genetic models (TT vs CC, CT vs CC, andexclusion criteria. Forty-seven full-text studies were used

T vs C). Furthermore, subgroup-analyses were stratifiedor further evaluation. Ultimately, 8 eligible studies con-

by ethnicity, source of the control (non-FS or healthy con- sisting of 5937 subjects (775 FS patients and 5162 con-

trol) and the matching criteria in controls (age-, sex- trols) were included in this study 11-18]. The detailed

matched or not). We calculated the pooled OR using theinformation of all included studies are present in Table

Z test, and regarded < 0.05 as statistical significance. The genotype distributions ofGABRG2 rs211037 poly-
We used Cochrais Q test and thel® statistic to estimate morphism of included studies are shown in TabR

the inter-study heterogeneity among the eligible studies, and

regardedl®> 50% as statistical significance. In this condition,

the random-effects model was applied to calculate theQuantitative data analysis

pooled OR. Otherwise, the fixed-effects model was appliedOverall, we found no significant relationship between

Moreover, publication bias was evaluated using visual inspecthe GABRG2 rs211037 polymorphism (TT +CT vs CC)

tion of Funnel plot which was obtained from Begotest. All  and the risk of FS (dominant model, OR =0.95, 95%ClI

data were calculated and analyzed with the STATA software0.64-1.41,P =0. 80, Fig.2). Nevertheless, when stratify-

(version 15.0; Stata Corp,dllege Station, Texas). ing the subjects by ethnicity, theGABRG2 rs211037
polymorphism (TT vs CT + CC) was significantly related

Results to decreased risk of FS in Asian patients (recessive

Study selection model, OR =0.63, 95%CI 0.45.88,P = 0.006, Fig3). As

Altogether 472 potentially related articles were yielded atto the Caucasian patients, th&ABRG2 rs211037 poly-
the initial database search, and 349 were left aftemorphism (CT vs CC) was significantly related to

FS Control Odds Ratio Odds Ratio
r r Events Total Events Total Weight M-H, Fix % Cl M-H, Fix % Cl

Chou 2003 31 103 42 83 35.7% 0.42[0.23, 0.77] =

Haerian 2015 Hong Kong 11 50 1063 2844 31.5% 0.47 [0.24, 0.93] =

Haerian 2015 Malaysia (Chinese) 7 17 184 477 8.2% 1.11[0.42, 2.98] ™

Haerian 2015 Malaysia (Malay) 4 11 105 359  4.4% 1.38[0.40, 4.82] =

Nakayama 2003 20 94 25 106 20.3% 0.88[0.45, 1.71] — .

Total (95% Cl) 275 3869 100.0%  0.63 [0.45, 0.88] <

Total events 73 1419

ity Chi2 = = - . 12 = 350, t t + |
1I-_Iettte;ogeneltyl.l C:fl t.62.1_9,2d7f4 |‘:>(—Po 0%.;9),I 35% 0.01 o1 1 10 100
est for overall effect: Z = 2.74 (P = 0.006) Decrease risk Increase risk
Fig. 3 Forest plot of subgroup analysis in Asian populations. The GABRG2 rs211037 polymorphism was significantly related to decreased risk of FS
in Asian populations
J
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P
FS Control Odds Ratio Odds Ratio
t r Su Events Total Events Total Weight M-H, Fix % Cl M-H, Fixed % Cl
Abdel 2012 32 100 62 120 27.2% 0.44 [0.25, 0.76] ——
Chou 2003 31 103 42 83 23.1% 0.42[0.23, 0.77] =
Haerian 2015 Hong Kong 11 50 1063 2844 20.3% 0.47 [0.24, 0.93] B
Haerian 2015 Malaysia (Chinese) 7 17 184 477 5.3% 1.11[0.42, 2.98] N R
Haerian 2015 Malaysia (Indian) 4 11 105 359 2.8% 1.38 [0.40, 4.82] S
Haerian 2015 Malaysia (Malay) 0 2 21 242 0.3% 2.06 [0.10, 44.32]
Kinirons 2006 Cohort A 3 84 13 330 3.6% 0.90 [0.25, 3.24] A | I
Kinirons 2006 Cohort B 2 80 14 283 4.3% 0.49[0.11, 2.21] T
Nakayama 2003 20 94 25 106 13.1% 0.88 [0.45, 1.71] .
Total (95% Cl) 541 4844 100.0%  0.59 [0.45, 0.77] 2
Total events 110 1529 ) . . )
itve 2 = = = - |12 = 79 r T T 1
Celgy G A e e oS b
Decrease risk Increase risk
Fig. 4 Forest plot of subgroup analysis in healthy controls. The GABRG2 rs211037 polymorphism was significantly related to the risk of FS in
healthy controls

increased risk of FS (OR=1.56, 95%CI| 12415, P=
0.006, Table).

To eliminate the potential confounding factors in the
control group, we conducted stratified analyses for Discussion
healthy control subjects and age-, sex-matched controlsEvidence is emerging that th&ABRG2 gene is impli-
We found a significant relation betweenGABRG2 cated in the mechanisms of FS, however, the relationship
rs211037 polymorphism and the susceptibility to FSbetweenGABRG2 rs211037 polymorphism and the risk
when healthy controls were employed for comparison of FS is still controversial. Previous meta-analysis studies
(recessive model, OR =0.59, 95% CI 3-85/7,P <0.001, have demonstrated that th&ABRG2 rs211037 polymor-
Fig. 4). When analysis was performed using data fromphisms is significantly relative to the risk of FS, but they
studies with age and sex matched controls, significantare limited by small sample sizes. Thus, we conducted
association was detected between tBABRG2 rs211037 this meta-analysis to further explore the relationship.
variant (CT+TT vs CC) and the susceptibility to FS Different from the previous meta-analyses, we found
(dominant model, OR=0.60, 95% CI 048.86, P= that GABRG2 rs211037 polymorphism was not signifi-
0.005, Table). cantly related to the risk of FS using data combining all
ethnicities. However, th&SABRG2 rs211037 polymorph-
ism was significantly related to decreased risk of FS in
Asian populations, but increased risk of FS in Caucasian
populations. This suggested that ethnicity could modify

Quantitative evaluation by Egger test also demon-
strated no publication biast(=0.70,P = 0.497).

Publication bias
The symmetrical Begg funnel plot indicated that there
was no publication bias among included studies (F&).

Table 3 Stratified analysis of the association between GABRG2 rs211037 polymorphism and FS

Variable n® TT+CTvs CC TT vs CT+CC TT vs CC CT vs CC TvsC
OR (95%Cl) Phet OR (95%Cl) Phet OR (95%Cl) Phet OR (95%Cl) Phet OR (95%Cl) Phet

Total 12 095 (0.64,141) <0001 082(0.50,1.32) <0001 0.76(039,146) <0.001 1.05(0.76,1.44) 004 095 (069, 132) <0001
Ethnicity

Asian 5 070(048,1.02) 065 0.63 (045,0.88) 0.19 0.56 (0.36,087) 05 0.79 (0.53,1.18) 057 0.73(0.59,090) 0.34

Caucasian 3 1.76(097,3.17) 003 1.36 (0.35,5.27) 002 1.73(034878) <0001 1.56(1.14,2.15) 027 157(087,283) 0.003
Healthy control

Yes 9 076(051,1.12) 003 0.59 (045,0.77) 038 050 (0.350.71) 041 096 (0.75,1.24) 013 0.79 (061, 1.02) 0.01

No 3 186(0.78,443) 002 152 (0.25,9.11) 002 1.92 (0.22,16.68) 0.004 167 (1.07,261) 02 166 (0.71,3.88) 0.002
Matched controls

Yes 6 060 (043,086) 02 0.56 (0.39,0.80) 031 040 (0.25,063) 041 0.71 (049, 1.04) 028 064 (0.52,080) 0.23

No 6 1.35(086,211) 002 1.01 (043,236) <0001 1.16 (041,322) <0001 1.37(1.051.78) 027 1.21(0.77,191) <0.001

Cl confidence interval, OR odds ratio, Phet P value of Q test for heterogeneity test

“Number of datasets included in the meta-analysis
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Begg's funnel plot with pseudo 95% confidence limits
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Fig. 5 Begg's funnel plot. The funnel plot suggested absent of publication bias among the eligible studies

the impact of the GABRG2 gene on the risk of FS. In Africans. Third, the analysis of gene-gene and loci-loci
addition, the GABRG2 rs211037 polymorphism was as- interactions was not conducted on account of the insuf-
sociated with decreased risk of FS when healthy controldicient data.
out of the whole controls were used for comparison.

The y2 subunit is the major component of conclusions
GABAAR, and its decrease is reported to affect the|y conclusion, the current study indicated that the

phasic or synaptic transmission 1p-22]. Studies GABRG2 rs211037 polymorphism is significantly related
about cultured hippocampal neurons indicated that 1o gecreased risk of FS compared to healthy control.
the relation of y2 subunit mutations with FS may The GABRG2 rs211037 polymorphism might diversely
be due to the decrease expression of mutant contripute to the risk of FS in different ethnicities. Fur-

GABAAR on the synaptic surface2f]. In a family  ther studies are essential to verify the conclusions and
Wlth. febrile seizures and aGABRGZ variant R43Q, reveal the underlying mechanisms.

resting-state fMRI revealed increased functional

connectivity within the somatosensory cortex, as Abbreviations

Compared to the age-matched controlQ-ﬂ]. Besides, ASPCR: Allele-specific polymerase chain reaction; Cl: Confidence interval;
GABRG?2 . f he f . d " FS: Febrile seizure; DHPLC: Denaturing high-performance liquid chromatog-

) variants may a _eCt the function and ex- raphy; HWE: Hardy-Weinberg equilibrium; MassARRAY: Matrixassisted laser
pression of several epilepsy-related genef5][  desorption/ionization time of flight mass spectrometry; MTLE-HS: Mesial
Thus. mutations in GABRG2 have been proposed as temporal lobe epilepsy with hippocampal sclerosis; OR: Odds ratio; PCR-

! L RFLP: Polymerase chain reaction-restriction fragment length polymorphism;
candidates of FS Su_sceptlblllty genes. TI@B‘BRGZ_ RT-PCR: Reverse transcription- polymerase chain reaction; tSNP: a tagging
rs211037 polymorphism may affect the expressionsingle nucleotide polymorphism
of GABAAR subunits, modify the receptor compos-
ition, influence the reaction to extrinsic environ- Acknowledgements
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