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[ Abstract] Objective We conducted a meta—analysis to clarify the association between STK39 and hypertension. Meth—
ods Published literatures from PubMed, EMBASE, Web of science,and the Cochrane Library were retrieved, and combined odds
ratios (OR) of 95% confidence intervals (CI) were calculated using fixed or random effects models. Results Using appropriate
inclusion/exclusion criteria, we identified twelve studies that included 24,267 patients with hypertension and 15,935 controls
from various ethnic groups. Meta—analysis showed no correlation between STK39 rs3754777 rs35929607 16749447 and hyper—
tension. The corresponding OR values, 95% CI and p values were: [1.15, (0.91,1.46) ,0.23],[0.95, (0.85, 1.06) ,0.37],[1.18,

(0.87,1.61),0.30]. In subgroup analysis of populations by race, experimental design, sample size, and year of publication, we
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showed that studies involving white populations (OR=1.37,95% CI=1.16,1.62,P< 0.05) and prospective design stud—
ies (OR=1.36,95%CI=1.01,1.83,P< 0.05) ,sample size =1500 (OR=1.44,95% CI=1.01,2.06, P< 0.05) ,and publica—
tion year prior to 2014 (excluding 2014) (OR=1.11,95% CI=1.02,1.22, P< 0.05) were statistically significant. These

studies indicate that site rs3754777 is associated with hypertension. We further confirmed the results through sensitivi—

ty analysis. No publication bias was detected. Conclusions The present meta—analysis confirmed no significant associ—

ation between STK39 and hypertension, and it is not recommended to study the pathogenesis of SPAK kinase as a pre—

ventive measure for hypertension.

[Keywords] STK39; Polymorphism; Essential hypertension; Meta—analysis
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Table 1 General information summary

Sample
Auther(year) Race Design Source Genotyping
Patients Controls
Ren et al(2015)NO Asian RD PB Sequencing 300 300
Zhao et al(2014)" Asian RD HB LDR 1009 756
Xu et al(2012)" Asian RD PB GenomelLab 1024 1024
Umedani et al(2013)" Asian RD PB RFLP 74 454
Shin et al(2013)" Asian RD PB TaqMan 238 260
Miitti et al(2013)"” White PD PB RFLP 447 771
Chen et al.(SY) M(2012)"" Asian RD HB Sequencing 335 365
Chen et al.(SY) F(2012)™ Asian RD HB Sequencing 266 244
Chen et al.(HLJ) M(2012)"" Asian RD HB Sequencing 1330 1 641
Chen et al.(HLJ) F(2012)"" Asian RD HB Sequencing 815 812
Niu et al(2011)"" Asian RD HB LDR 548 560
Fava et al(MDC) (2011)™ White PD PB EPF 3565 2070
Fava et al(MPP) (2011)"" White PD PB EPF 12773 4917
Tang (2016)"" Asian RD PB SNaPshot 560 550
Alexandre et al.(2016)"" White RD HB RFLP 779 906
shi (2018)"! Asian RD PB RFLP 204 305
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Table 2 Sensitivity analysis results of three SNPS

STK39-rs3754777
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Study omitted 1°(%) overall effect: Z(P) OR(95%Cl)
chen HLJ F 2012 95 1.09(0.27) 1.16(0.89,1.50)
chen HLJ M 2012 95  0.99(0.32) 1.15(0.87,1.51)
chen SYF 2012 94 1.28(0.20) 1.17(0.92,1.50)
chen SYM 2012 94 1.00(0.32) 1.14(0.89,1.46)
niu 2011 95 1.23(0.22) 1.17(0.91,1.49)
persu 2016 94 0.97(0.33) 1.14(0.88,1.47)
ren 2015 94 1.42(0.15) 1.19(0.94,1.52)
shi 2017 95  1.10(0.27) 1.15(0.90,1.47)
shin 2013 95 1.16(0.25) 1.16(0.90,1.48)
tang 2016 92 1.85(0.06) 1.23(0.99,1.52)
xu 2013 94 1.17(0.24) 1.17(0.90,1.52)
zhao 2014 84 0.54(0.59) 1.04(0.90,1.21)
STK39-rs35929607
Fava(MDC) 2011 85  1.09(0.28) 0.92(0.79,1.07)
Fava(MPP) 2011 85 1.12(0.26) 0.93(0.81,1.06)
niu 2011 84 1.26(0.21) 0.92(0.82,1.05)
persu 2016 85 0.98(0.33) 0.94(0.83,1.07)
shi 2017 85 0.89(0.37) 0.95(0.84,1.07)
tang 2016 83 0.56(0.58) 0.97(0.86,1.09)
Umedani 2013 26 0.96(0.34) 1.03(0.97,1.08)
Xu 2013 85  0.97(0.33) 0.94(0.82,1.07)
zhao 2014 85 1.03(0.30) 0.93(0.82,1.06)
STK39-rs6749447
Maatta 2013 96 0.82(0.41) 1.16(0.81,1.67)
niu 2011 96 1.01(0.31) 1.20(0.84,1.71)
persu 2016 95 1.05(0.29) 1.22(0.84,1.76)
shi 2017 96 1.10(0.27) 1.21(0.86,1.71)
shin 2013 95 1.14(0.25) 1.22(0.87,1.73)
Xu2013 95 1.06(0.29) 1.22(0.84,1.77)
zhao 2014 25 0.30(0.76) 1.01(0.93,1.11)
3 &#HR
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0dds Ratio 0dds Ratio
Study or Subgroup _log[Odds Ratio] SE_Weight IV, Random, 95% C1 IV, Random, 95% CI
Maatta 2013 0.239 01013 14.4% 1.27[1.04,1.55) ™
Niu 2011 00488 0.1133 142% 1.05(0.84,1.31) 5
persu 2016 -0.0305 00795 14.7% 097(0.83,1.13) B
shi2017 -0.0202 01433 136% 0.98[0.74,1.30) i
Shin 2013 -00619 0136 137% 0.94[0.72,1.23 T
Xu2013 -00513 00628 14.9% 0.95[0.84,1.07) 9
zhao 2014 1.008 00893 146% 2.74[230,3.26) =
Total (95% CI) 100.0% 1.18[0.87, 1.61] *

Heterogeneity. Tau= 0.16; Chi*=113.04, of= 6 (P < 0.00001); F= 95%

Testfor overall effect Z=1.05 (P= 0.30) o 01 10 100

Favours [experimental] Favours [control]

0Odds Ratio 0Odds Ratio

Study or Subgroup _log[Odds Ratiol ___SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Fava (MDC) 2011 00488 003 143%  1.05[0.99,1.11)
Fava (MPP) 2011 00677 00553 131%  1.07(0.96,1.19]
Niu 2011 0157 00904 11.0%  1.17[0.98,1.40) -
persu 2016 001 0088 111%  1.01(0.85,1.20) r
shi 2017 00305 01312 85%  0.97(0.75,1.25) R
tang 2016 -0.1863 0.0869 11.2%  0.83(0.70,0.98) -
Umedani 2013 -1.1087 01842 60%  0.33(0.23,047) =
Xu2013 0 00652 125%  1.00(0.88,1.14] 1
zhao 2014 00296 00688 123%  1.03(0.90,1.18]
Total (95% CI) 100.0%  0.95[0.85, 1.06] L
Heterogeneity: Tau®= 0.02; Chi*= 47.42, df= 8 (P < 0.00001); F= 83% = sy 300
Testfor overall effect 7= 0.89 (P = 0.37) Favours [experimental] Favours [control)
Odds Ratio Odds Ratio
Study or Subgroup _log[Odds Ratio] ___SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Chen HLJF 2012 01222 00832 87% 1.13(0.96,1.33) [
Chen HLJ M 2012 01823 00585 89%  1.20(1.07,135] >
Chen SYF 2012 00619 01432 80%  094(071,1.24) -
Chen SY M 2012 03221 04251 82%  1.38(1.08,1.76] &
Niu 2011 001 01519  79%  1.01(0.75,1.36) =
persu 2016 03148 00867 8.7% 1.37[1.16,1.62) o
Ren 2015 02357 01319 82%  0.79(061,1.02) =]
shi 2017 01989 01667 7.7% 1.22(0.88, 1.69] &
Shin 2013 01044 01545 7.9%  1.11[0.82,150] T
tang 2016 04943 00914 86%  061(051,073) &
Xu2013 0 00711  88% 1.00(0.87,1.15)
Zhao 2014 12384 01029 85%  345(282,4.22) -
Total (95% C) 1000%  1.15[0.91,1.46] 4
Heterogeneity: Tau®= 0.15; Chi*= 183,69, df= 11 (P < 0.00001); = 94% ot oh 10 100

Testfor overall effect Z=1.21 (P=0.23) Favours [experimental] Favours [control]
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X
Il 11 1.14(0.88.1.47) 049%,(033) = 3 1.21(0.77.1.90) 96%(0.42) 6 0.86(0.70,1.07) 889%(0.19)
B 1 1.37(1.16,1.62) P=0.0003 5 110(0.85,1.43) 77%(0.47) 3 1.05(1.00,1.10) [PEN0S
EIe it
PD 7 1.36(1.01,1.83) 94%(0.04) 4 1.03(0.89,1.19) 53%(0.71) 6 0.88(0.74,1.04) 89%(0.13)
RD 5 0.90(0.70,1.17) 85%(0.44) 3 1.41(0.71,2.79) 98%(0.33) 3 1.06(0.97,1.16) 0%(0.21)
FEARE
Large(=1500) 5 1.44(1.01,2.06) 96%(0.04) 3 1.36(0.72,2.55) 98%(0.34) 5 1.04(1.00,1.09) 0%(0.06)
Small( < 1500) 7 0.97(0.76,1.24) 849(0.80) 4 1.08(0.94,1.24) 27%(0.31) 4 0.77(0.51,1.15) 929%(0.20)
KRN
Before2014 5 1.23(0.66,2.30) 98%(0.52) 3 1.38(0.67,2.86) 98%(0.39) 4 0.96(0.87,1.07) 28%(0.45)
After2014 7 1.11(1.02,1.22) 31%(0.02) 4 1.04(0.90,1.20) 53%(0.58) 5 0.92(0.77,1.11) 90%(0.39)
AR
Chinese opulation = 10 1.15(0.89,1.50) 95%(0.29) 4 1.28(0.78,2.08) 97%(0.33) 5 1.00(0.91,1.10) 49%(0.97)
Others 2 1.16(0.93,1.45) 0%(0.19) 3 1.07(0.88,1.31) 50%(0.49) 4 0.83(0.65,1.08) 929%(0.16)
F A
High( >7) 10 1.25(0.99,1.57) 93%(0.06) 6 1.20(0.84,1.71) 96%(0.31) 7 1.02(0.98,1.07) 85%(0.28)
Low(<7) 2 0.77(0.47,1.27) 88%(031) 1 1.05(0.84.1.31) P=0.67 2 098(0.87,1.11) 87%(0.73)
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