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ABO blood group and the infection risk of Helicobacter pylori . a meta-analysis
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[ Abstract ]  Objective ~ To evaluate the relationship between ABO blood group system and the infection risk of
Helicobacter pylori (H. pylori) using meta-analysis. Methods A systematic literature review was conducted in databases
including PubMed, EMBASE, and China National Knowledge Infrastructure (CNKI) to collect case-control studies on ABO
blood types and H. pylori infection. According to the established inclusion and exclusion criteria, essential data were extracted
from the included studies by two researchers, and Review Manager 5. 0 and Stata 11. 0 softwares were employed for meta-
analysis and sensitivity analysis. Odds ratio (OR) was employed to evaluate the relationship between H. pylori infection and
ABO blood group. Assessment of publication bias was evaluated using Egger’s test or a funnel plot. Results A total of 31
studies met the inclusion criteria. Sensitivity analyses indicated that Lin et al’s study significantly influenced the overall results,
and Lin et al’s study was screened out and the the pooled OR ratios were calculated again. The result of meta-analysis showed
no association between ABO blood group and the infection risk of H. pylori (blood group A: OR=0.98, 95% CI 0. 84-1. 15,
P=0.82; blood group B: OR=0. 93, 95%CI 0. 84-1. 03, P=0. 15; blood group O: OR=1. 10, 95%CI 0. 93-1. 29, P=0. 26;
blood group AB: OR=0. 84, 95% CI 0. 67-1. 06, P=0. 14). Egger’s test showed that the publication bias exerted little
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influence on the overall results and funnel plot showed that publication bias existed. Subgroup analysis also found no significant

relationship between ABO blood group and H. pylori infection risk either. Conclusion The findings in this analysis indicate

that ABO blood groups are not associated with the infection risk of H. pylori.

[Key words] ABO blood-group system; Helicobacter pylori; infection risk; meta-analysis
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Tab 1 Description of studies included in meta-analysis

Helicobacter pylori (+)

Helicobacter pylori (—)

Study : Blood Blood Blood Blood Blood Blood Blood Blood
' group A group B group O group AB group A group B group O  group AB

Ding. et all*0] 234 47 42 133 12 219 74 71 49 25
Tadesse, et all39] 340 96 89 139 16 68 18 21 27 2
Aryana, et all*] 68 21 19 24 4 54 15 11 27 1
Valliani, et al‘1%] 36 11 2 22 1 57 24 11 19 3
Liu, et all16] 308 106 69 112 21 325 98 90 104 33
Wang, et al(17] 67 35 17 13 2 48 15 11 16 6
Keramati, et all18] 131 38 31 48 14 40 10 11 15 4
Nakao, et all1%] 798 318 169 241 70 608 234 141 170 63
Rasmi, et all?] 98 38 11 6 43 53 17 15 2 19
Bhuiyan, et all”! 111 35 31 35 10 123 22 37 46 18
Sasidharan and Uyub?!J 760 181 205 331 43 4610 1186 1215 1 906 303
Jafarzadeh, et all¥! 180 44 51 69 16 206 39 50 97 20
Liou, et al23] 411 114 108 164 25 252 59 67 109 17
Kanbay, et all*] 273 124 15 91 13 267 83 51 66 67
Yei, et alf22] 197 34 49 106 8 33 10 5 16 2
Wu, et all] 124 32 28 57 7 301 70 65 149 17
Zhang, et all?°] 107 28 34 28 17 112 32 34 34 12
Wang and Fan[30] 324 73 81 84 86 141 42 34 31 34
Lin, et alt3 569 11 17 118 93 206 59 45 45 57
Romshoo, et all#?] 48 12 9 26 1 32 9 9 11 3
Niv, et all%] 123 47 18 46 12 64 22 10 31 1
Keller, et all?8] 185 68 15 91 11 145 62 12 65 6
Nijevitch, et all2%] 180 64 44 48 24 51 19 10 17 5
Klaamas, et alt37] 133 43 19 57 14 26 9 4 10 3
Umlauft, et alt38] 248 124 14 104 6 136 67 10 56 3
Henriksson, et all3!] 31 13 2 14 2 11 6 1 4 0
Loffeld and Stobberingh/33] 143 70 13 56 4 259 109 21 120 9
Hook-Nikanne, et al-36] 114 52 19 34 9 157 70 24 47 16
Moges., et all2+] 184 41 59 76 8 31 8 7 14 2
Robertson, et all?%] 160 58 21 74 7 339 125 43 162 9
de Mattos, et alt?7] 74 20 9 42 3 46 27 6 11 2
Total 6759 2028 1 340 2789 602 9020 2640 2142 3476 762
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A Non-A Odds Ratio Odds Ratio
Study or subgroup Events Total Events Total Weight(%) M-H. Random,95%C] M-H, Random,95%CT
Aryana 2013[14] 21 36 47 86 2.4 1.16[0.53, 2.55] ——
Bhuiyan 2009[7] 35 57 76 177 3.1 2.11[1.15,3.89] =
Yei2005[22] 34 44 163 186 2.2 0.4810.21,1.10] —
Henriksson 1993[34] 13 19 18 23 1.1 0.60[0.15,2.40] ——r—
Jafarzadeh 2007[9] 19 83 136 303 3.4 0.36[0.21, 0.64] ——
Liou2007[23] 114 178 297 490 4.5 1.26[0.87, 1.80] T
Kanbay 2005[8] 124 207 149 333 4.6 1.84[1.30,2.62] -
Keller 2002[28] 68 130 117 200 4.0 0.78[0.50, 1.21] —t
Keramati 2012[ 18] 38 48 93 123 2.3 1.23[0.55,2.75] ——
Klaamas 1997[37] 43 52 90 107 2.1 0.90[0.37,2.19] —_—
Loffeld 1991[35] 70 179 73 223 4.2 1.3210.88, 1.99] s
de Mattos 2002[27] 20 47 54 73 2.4 0.26 [0.12,0.57] —_—
Moges 2006[24] 41 49 143 166 21 0.8210.34, 1.98] —
Nakao 2011[19] 318 552 408 854 5.4 1.49[1.20, 1.84] -
Nijevitch 1999[29] 64 83 116 148 3.0 0.9310.49, 1.77] e
Hook-Nikannel990[36] 52 122 62 149 3.8 1.04[0.64. 1.69] —
Niv 1996[33] 47 69 76 118 3.0 1.18[0.63, 2.22] ——
Rasmi 2011[20] 38 55 60 96 2.7 1.3410.66.2.72] ——
Robertson 2003[26] 58 183 102 316 4.4 0.97[0.66, 2.72] —
Romshoo 1997[32] 12 21 36 59 1.7 0.85[0.31, 2.34] ————
Sasidharan 2009[21] 181 1367 579 4003 5.6 0.90[0.75, 1.08] -
Tadesse 2014[39] 96 114 244 294 3.3 1.09[0.61, 1.97] ——
Wu2003[1] 32 102 92 323 3.8 1.15[0.71, 1.86] ——
Umlauft 1996[38] 124 191 124 193 4.2 1.03[0.68, 1.56] e
Valliani 2013[15] 11 35 25 58 2. 0.60[0.25, 1.46] e
Wang 2012[17] 35 50 32 65 2.4 2.41[1.11,5.23] ——
Ding 2014[40] 47 121 187 332 4.2 0.49[0.32,0.75] —
Liu2013[16] 106 204 202 429 4.7 1.2210.87,1.70] o
Zhang 2003[25] 28 60 79 159 3.2 0.89[0.49,1.61] ———
Wang 1998[30] 73 115 251 350 4.0 0.69[0.44, 1.07] —
Total(95%CT) 4568 10 436 100 0.98[0.84,1.15] 0
Total events 1962 4131
Heterogeneity: Tau’=0.11; Chi’=85.88, d/=29(P<<0.000 01); I'=66% I t t i
Test for overall effect: Z=0.22(P=0.82) 0.01 0.1 1 10 100

Favours experimental ~ Favours control

2 AMES Hp BEEE 4 KUK A9 FR AR E

Fig 2 Forest plot of association between blood group A and Helicobacter pylori infection

B Non-B Odds Ratio Odds Ratio
Study or subgroup Events Total Events Total Weight(%) M-H, Random,95%CT] M-H, Random,95%CT]
Aryana 2013[14] 19 30 49 92 1.4 1.52[0.65, 3.54] S
Bhuiyan 2009([7] 31 68 80 166 3.0 0.90[0.51, 1.59] -
Yei 2005[22] 49 54 148 176 1.0 1.85[0.68.5.06] - —
Henriksson 1993[34] 2 3 29 39 0.2 0.69[0.06, 8.45] —_—r
Jafarzadeh 2007[9] 51 101 129 285 4.5 1.23[0.78. 1.94] -
Liou 2007[23] 108 175 303 488 6.9 0.98[0.69, 1.40] -
Kanbay 2005[8] 45 96 228 444 4.8 0.84[0.54,1.30] —t
Keller2002[28] 15 27 170 303 1.6 0.98[0.44, 2.16] .
Keramati2012[18] 31 42 100 129 1.6 0.82[0.37,1.82] —
Klaamas 1997[37] 19 23 114 136 0.8 0.92[0.28,2.96] .
Loffeld 1991[35] 13 34 130 368 1.9 1.13 [0.55,2.34] —
de Mattos 2002[27] 9 15 65 105 0.8 0.92[0.31,2.79] —_—
Moges 2006[24] 59 66 125 149 1.3 1.62[0.66, 3.97] e
Nakao 2011[19] 169 310 629 1096 11.7 0.89[0.69. 1.15] -
Nijevitch 1999[29] 44 54 136 177 1.7 1.33[0.61, 2.87] —t—
Ho66k-Nikannel 990[36] 19 43 95 228 2.3 1.11[0.57,2.14] —
Niv 1996[33] 28 163 159 1.4 0.93[0.40, 2.14] —_—
Rasmi2011[20] 11 26 87 125 1.4 0.32[0.13,0.76] —_—
Robertson 2003[26] 21 64 139 435 3.1 1.04[0.59, 1.82] .
Romshoo 1997([32] 9 18 39 62 0.9 0.5910.20, 1.70] —
Sasidharan 2009[21] 205 1420 555 3950 18.8 1.03[0.87,1.23] *
Tadesse 2014[39] 89 110 251 298 3.0 0.79[0.45. 1.40] —r
Wu2003[1] 28 93 96 332 3.8 1.06[0.64, 1.75] -
Umlauft 1996[38] 14 24 234 360 1.4 0.75[0.33,1.75] —
Valliani 2013[15] 2 13 34 80 0.4 0.25[0.05, 1.18] ——
Wang 2012[17] 17 28 50 87 1.3 1.1410.48,2.73] R
Ding 2014[40] 42 113 192 340 4.8 0.46[0.29,0.71] ——
Liu2013[16] 69 159 239 474 6.7 0.7510.53,1.08] —
Zhang 2003[25] 34 68 73 151 3.0 1.07[0.60, 1.89] —
Wang 1998[30] 81 115 243 350 4.4 1.05[0.66. 1.66] ——
Total(95%CI) 3420 11584 100 0.93[0.84,1.03] ‘
Total events oo 1323 4867 )
Heterogeneity: Tau=0.01; Chi=31.82, df=29(P<<0.000 01); I'=9% t t t |
Test for overall effect: Z=1.43(P=0.15) 0.01 0.1 1 10 100

Favours experimental ~ Favours control
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Fig 3 Forest plot of association between blood group B and Helicobacter pylori infection
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O Non-O Odds Ratio Odds Ratio
Study or subgroup Events Total Events Total Weight(%) M-H. Random,95%C] M-H, Random,95%C/
Aryana2013[14] 24 51 44 71 2.6 0.55[0.26,1.13] —]
Bhuiyan 2009[7] 35 81 76 153 3.5 0.7710.45,1.33] —t
Yei2005[22] 106 122 91 108 2.6 1.2410.59,2.59] ——
Henriksson 1993[34] 14 18 17 24 1.0 1.4410.35,5.95] _—t
Jafarzadeh 2007[9] 69 166 111 220 4.2 0.70[0.47,1.05] .
Liou2007[23] 164 273 247 390 4.7 0.87[0.63,1.20] -
Kanbay 2005[8] 91 157 182 383 4.4 1.52 [1.05; 2.22] ce
Keller 2002[28] 91 156 94 174 4.0 1.19[0.77, 1.84] ——
Keramati 2012[18] 48 63 83 108 2.6 0.96 [0.46,2.00] —.—
Klaamas 1997[37] 57 67 76 92 2.2 1.20[0.51,2.84] ——
Loffeld 1991[35] 56 176 87 226 4.1 0.7510.49,1.13] —~t
de Mattos 2002[27] 42 53 32 67 2.3 4.18[1.84.9.47] —
Moges 2006[24] 76 90 108 125 2.5 0.8510.40, 1.84] ——
Nakao 2011[19] 241 411 557 995 5.1 1.11[0.88,1.41] -
Nijevitch 1999[29] 48 65 132 166 2.9 0.73[0.37,1.42] e
Hook-Nikanne1990[36] 34 81 80 190 3.5 0.99[0.59,1.68] e
Niv 1996[33] 46 g 77 110 3.1 0.64[0.35,1.17] ———
Rasmi 2011[20] 6 8 92 143 0.8 1.66[0.32, 8.54]
Robertson 2003[26] 74 236 86 263 4.4 0.94[0.64,1.37] e
Romshoo 1997[32] 26 37 22 43 2.0 2.26[0.90, 5.69] e
Sasidharan 2009[21] 331 2237 429 3133 5.3 1.09[0.94,1.28] -
Tadesse 2014[39] 139 166 201 242 3.5 1.05[0.62,1.79] ——
Wu 2003[1] 57 206 67 219 4.1 0.87[0.57,1.32] —r
Umlauft 1996[38] 104 160 144 224 4.1 1.03[0.67, 1.58] R
Valliani 2013[15] 22 41 14 52 2.1 3.14[1.32,7.48] —
Wang 2012[17] 18 29 54 86 2.2 0.4810.21,1.13] —
Ding 2014[40] 133 182 101 271 4.2 4.5713.03,6.88] —
Liu2013[16] 112 216 196 417 4.6 1.21[0.87,1.69] .
Zhang 2003[25] 28 62 79 157 3.2 0.81[0.45,1.47] ———
Wang 1998[30] 84 115 240 350 3.8 1.2410.78,1.99] ——
Total(95%C1T) 5802 9202 100 1.10[0.93,1.29]
Total events 2371 3819 )
Heterogeneity: Tau'=0.12; Chi=96.02, df=29(P<<0.000 01); /' =70% L t t |

0.01 0.1 1 10 100

Test for overall effect: Z=1.13(P=0.26)
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Fig 4 Forest plot of association between blood group O and Helicobacter pylori infection

AB Non-AB

Study or subgroup

Odds Ratio

Events Total Events Total Weight(%) M-H, Random,95%C/

Favours control

Odds Ratio
M-H, Random,95%CTJ

Aryana 2013[14] 4 5 64 117 1.0
Bhuiyan 2009[7] 10 28 101 206 4.2
Yei 2005[22] 8 10 189 220 1.7
Henriksson 1993[34] 2 2 29 40 0.5
Jafarzadeh 2007[9] 16 36 164 350 4.9
Liou2007[23] 25 42 386 621 5:2
Kanbay 2005[8] 13 80 260 460 5.3
Keller 2002[28] 11 17 174 313 3.2
Keramati 2012[18] 14 18 117 153 2.7
Klaamas 1997[37] 14 17 119 142 2.2
Loffeld 1991[35] 4 13 139 389 2.6
de Mattos 2002[27] 3 5 71 115 1.3
Moges 2006[24] 8 10 176~ 205 1.7
Nakao 2011[19] 70 133 728 1273 7.2
Nijevitch 1999[29] 24 29 156 202 3.2
Hook-Nikannel990[36] 9 25 105 246 4.0
Niv 1996[33] 12 13 111 174 1.1
Rasmi 2011[20] 43 62 55 89 4.9
Robertson 2003[26] 7 16 153 483 3.3
Romshoo 1997[32] 1 4 47 76 0.9
Sasidharan 2009[21] 43 346 717 5024 7.4
Tadesse 2014[39] 16 18 324 390 1.9
Wu 2003[1] 7 24 117 401 3.7
Umlauft 1996[38] 6 9 242 375 2.1
Valliani 2013[15] 1 4 35 89 0.9
Wang 2012[17] 2 8 65 107 1.6
Ding 2014[40] 12 37 222 416 4.8
Liu2013[16] 21 54 287 579 3.7
Zhang 2003[25] 17 29 90 190 4.3
Wang 1998[30] 86 120 238 345 6.5
Total(95%C1T) 1214 13790 100

Total events 509 5681

Heterogeneity: Tau'=0.16; Chi'=56.56, df=29(P<<0.000 01); I'=49%

Test for overall effect: Z=1.46(P=0.14)
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Tab 2 Results of meta regression analysis

Coef. 95%CI t value P value

Blood group A

Publication year 0. 004 (—0.016, 0.025) 0. 080 2 0.677

Source of control group 0. 130 (—0.023, 0.282) 0.063 1 0. 096

Blood group ratio of sample —0.042 (—0.137, 0.053) 0.073 8 0. 390
Blood group O

Publication year 0.012 (—0.013, 0.038) 0.153 2 0. 335

Source of control group 0. 075 (—0.138, 0.287) 0.162 4 0. 492

Blood group ratio of sample —0.083 (—0.226, 0.061) 0.159 5 0. 259
Blood group AB

Publication year —0.018 (—0. 054, 0.019) 0.186 8 0. 352

Source of control group —0. 360 (—0.603, —0.118) 0.114 9 0. 004

Blood group ratio of sample —0.163 (—0.282, —0.045) 0.150 1 0. 007

Coef. : Coefficient; CI: Confidence interval
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Fig 6 Publication bias was evaluated using funnel plots
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