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ABO blood group and risk of diabetes mellitus: a meta analysis

WEI Jie, HE Miao, WANG Long, TANG Xiao-jun*
Department of Epidemiology, School of Public Health and Management, Research Center for Medicine and Social Development,
Innovation Center for Social Risk Governance in Health, Chongqing Medical University, Chongqing 400016, China

[ Abstract ] Objective To apply meta-analysis for assessing the association between ABO blood group and diabetes
mellitus risk by comparing the differences of ABO blood group distribution between diabetic patients and healthy control group.
Methods We searched PubMed, CBM, VIP, CNKI and Wanfang Databases to collect studies about diabetes and ABO blood
group. Eligible studies were selected according to the inclusion and exclusion criteria and related data were extracted. The
Newcastle-Ottawa Scale was used to assess the quality of the included studies, and meta-analysis was performed by software
Review Manager 5. 1 and Stata 12. 0. Results Blood group B and blood group AB had a different distribution among diabetic
patients and the control group. Blood group B was more frequently seen in diabetic patients (OR=1. 13, 95%CI; 1. 05-1. 21,
P=0.000 7) and blood group AB was more frequently seen in healthy control group (OR=0. 86, 95%CI. 0. 77-0. 97, P=
0.01). But only in foreign populations did subgroup analysis showed a significant difference in blood group B and blood group
AB distribution among the case and control group, but not in blood group A (OR=0. 90, 95%CI; 0. 76-1. 07, P=0. 24) or the
blood group O distribution (OR=1. 00, 95%CI; 0.89-1. 13, P=0. 96). Conclusion The occurrence of diabetes mellitus may
be related to ABO blood group. In foreign populations, the risk of diabetes mellitus in B blood group subjects is higher than that
of other blood groups, and blood group AB may be a protective factor for diabetes. Blood group A and blood group O are not
associated with diabetes in domestic or foreign populations.
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Repeated articles: 62

v

Reviews: 4
No full texts: 5

474 articles were excluded after reading the titles and/or abstracts

Articles studying the relationship between some substances or diseases and
diabetes or ABO blood groups: 395
Non-Chinese and Non-English articles: 8

v
| 25 articles retrieved for eligibility |

v

13 articles were excluded after reading the full texts
Data were incomplete, incorrect or quoted from others: 13

| 12 articles included in meta-analysis
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Fig 1 Flow chart for screening literatures
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Tab 1 Characteristics and NOS scores of included studies

Authors Published Nation or Se}mple Case Control Age of Male Quality

year area size n n n cases (year) cases n scores
WANG, et all7] 1994 China 1740 97 1643 NR NR 7
Sun#] 1995 China 4008 372 3 636 40-75 228 6
Jis et al?] 1998 China 2 734 204 2 530 40-72 97 6
Jassim(10J 2012 Traq 1120 920 200 25-55 488 5
Kamil, et all!!] 2010 Malaysia 210 70 140 >18 33 7
Ma, et all13] 1998 China 1513 512 1001 18-76 232 8
Lamba, et all16] 1974 India 6 754 416 6 338 NR 249 7
Chen, et all!”] 2003 China 12 534 263 12 271 50-76 178 6
Abu-Bakare, et all18] 1983 Nigeria 11 009 202 10 807 NR 110 6
Macafeel1%] 1964 Northern Ireland 12 192 865 11 327 NR 343 7
Buckwalterl2] 1964 America 51 468 1489 49 979 NR 612 6
Bener, et al?!] 2014 Qatar 3283 1633 1650 >18 842 9

NOS : Newecastle-Ottawa scale; NR: Not reported
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Experimental Control Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H.Random, 95% CI M-H Random, 95% CIL

Abu-Bakare 1983 59 202 2740 10807 8.3% 1.21[0.89, 1.65 5

Bener 2014 474 1633 456 1650 10.3% 1.07[0.92, 1.25 ™

Macafee 1964 307 865 4192 11327 10.4% 0.94[0.81, 1.08 =

CHEN 2003 23 263 3794 12271 6.6% 0.21[0.14, 0.33

Lamba 1974 71 416 1383 6338 89% 0.74[0.57, 0.96 s

Buckwalter 1964 634 1489 21144 49979 10.7% 1.01[0.91, 1.12 i |

J11998 71 204 679 2530 8.4% 1.46[1.08,1.97 i

Kamil 2010 11 70 35 140 3.6% 0.56[0.26, 1.18

MA 1998 130 512 280 1001 92% 0.88[0.69, 1.12 =

SUN 1995 120 372 996 3636 9.3% 1.26[1.00, 1.59 —

Jassim 2012 331 920 70 200 8.1% 1.04[0.76, 1.44 -

WANG 1994 25 o 514 1643 6.2% 0.76[0.48, 1.22

Total (95% CI) 7043 101 522 100.0% 0.90[0.76, 1.07] <

Total events 2256 36283 ) A

Heterogeneity: Tau’=0.07; Chi*=72.88, df=11(P<0.000 01); =85% 0‘7 o5 i S é

Test for overall effect: Z=1.19(P=0.24) Favours experimental Facours control
Experimental Control Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H.Random, 95% CI M-H.Random, 95% CI

Abu-Bakare 1983 38 202 1791 10807 3.7% 1.17[0.82, 1.67 1

Bener 2014 419 1633 337 1650 17.5% 1.34[1. 14 1.58 ——

Macafee 1964 91 865 1229 11327 11.0% 0.97[0.77,1.21 i

CHEN 2003 83 263 3151 12271 6.4% 1.33[1. 03 1.74

Lamba 1974 175 416 2481 6338 12.4% 1.13[0.92, 1.38 = T

Buckwalter 1964 164 1489 4695 49979 17.0% 1.19[1.01, 1.41 e

J11998 71 204 913 2530 6.2% 0.95[0.70, 1.28 s

Kamil 2010 25 70 31 140 0.9% 1.95[1.04, 3.67

MA 1998 110 512 250 1001 9.3% 0.82[0.64, 1.06 - I

SUN 1995 114 372 1122 3636 10.2% 0.99[0.79, 1.25 T

Jassim 2012 150 920 30 200 2.9% 1.10[0.72, 1.69

WANG 1994 32 97 462 1643 2.4% 1.26[0.81, 1.95 ]

Total (95% CI) 7043 101 522 100.0% 1.13[1.05,1.21] >

Total events o 14m 16 492 B

Heterogeneity: Chi=19.96, d=11(P=0.05); I=45%

Test for overall effect: Z=3.40(P=0.000 7)
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Favours experimental Facours control

Experimental Control Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H Random, 95% CI M-H.Random, 95% CI

Abu-Bakare 1983 99 202 6008 10807 7.8% 0.77[0.58, 1.01 - 1

Bener 2014 629 1633 750 1650 11.2% 0.75[0.65, 0.86

Macafee 1964 446 865 5522 11327 11.3% 1.12[0.97, 1.29 p—__—

CHEN 2003 136 263 5326 12271 8.6% 1.40[1.09, 1.78

Lamba 1974 138 416 1863 6338 9.4% 1.19[0.97, 1.47

Buckwalter 1964 656 1489 22392 49979 12.0% 0.97[0.87, 1.08 i i

J11998 51 204 695 2530 6.7% 0.88[0.63, 1.22 T

Kamil 2010 24 70 55 140 3.1% 0.81[0.44, 1.47

MA 1998 168 512 290 1001 9.0% 1.20[0.95, 1.51 T

SUN 1995 98 372 1074 3636 8.7% 0.85[0.67, 1.09 [

Jassim 2012 401 920 90 200 7.1% 0.94[0.69, 1.28 e =

WANG 1994 38 97, 506 1643 5.1% 1.45[0.95, 2.20 7

Total (95% CI) 7043 101522 100% 1.00[0.89, 1.13]

Total events ) 2884 44 571 ) = ’ C

Heterogeneity: Tau=0.03; Chi=40.21, df~11(P<0.000 1); I=73% 05 0.7 1 15 5

Test for overall effect: Z=0.06(P=0.96) Favours experimental ~Facours control
Experimental Control Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H.Random, 95% CI M-H .Random, 95% CI

Abu-Bakare 1983 6 202 268 10807 1.6% 1.20[0.53,2.74 =

Bener 2014 111 1633 107 1650 16.2% 1.05[0.80, 1.38 =p=

Macafee 1964 21 865 384 11327 8.7% 0.71[0.45,1.11 /1

CHEN 2003 21 263 858 12271 5.4% 1.15[0.74, 1.81 N

Lamba 1974 29 416 610 6338 11.4% 0.70[0.48, 1.04

Buckwalter 1964 35 1489 1748 49979 16.1% 0.66[0.47, 0.93 |

J11998 11 204 243 2530 5.6% 0.54[0.29, 1.00

Kamil 2010 10 70 19 140 1.8% 1.06[0.46, 2.42 i

MA 1998 104 512 181 1001 15.9% 1.15[0.88, 1.51

SUN 1995 40 372 444 3636 12.0% 0.87[0.61, 1.22

Jassim 2012 38 920 10 200  2.6% 0.82[0.40, 1.67

WANG 1994 2 97 161 1643 2.9% 0.19[0.05, 0.79

Total (95% CT) 7043 101522 100% 0.86[0.77, 0.97] o

Total events .48 5033 | D

Heterogeneity: Chi=19.67, d=11(P=0.05); I=44% 0 05 02 5 20

Test for overall effect: Z=2.44(P=0.01)
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2 ABO ME 5¥ERRE X F K meta 5347
Fig 2 Meta-analysis of relationship between ABO blood groups and diabetes

A, B, C and D represent meta-analysis of relationship between blood group A, B, O, AB and diabetes, respectively
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Fig 3 Begg’s funnel plot of relationship between ABO blood group and diabetes

OR: Odds ratio; SE; Standard error. A, B, C, and D represent Begg’s funnel plot of relationship between blood group A, B, O, AB and

diabetes, respectively



« 314 -

BRI 2016 4R 3 1.5 3T

RIS &

WEPRIR I AR S5V 2 R A &, KRBT Aol
R Z s E R R P2, 1 ABO i BI/E R AR H)
— PR 1AL R AE . 5 F 22 10 1) B R A O
EIRBANR R IEAEAE UL AT L B, 8 i R
A IR TR H UL L 1 O I 78 AR U] 55 Ja S 150 A
T AemEE . He P HEEOM S ABO M
KRBT R B, A B AL AB I 1 2 8 560 1Y)
S g U FH 5 i O it T8 ) o] AR E XU o L 7
PS5 ABO I 15 R AR5 b, H 25 R AR A
], fnadmn 5 &L 78 2 AU R A I Y &%
IR AB IR IR AR BT A LT AR T 5
SEOMEVRAS , 1T AB I 78 A HE AEOWE PR 14 T BEME IR
Jassim " HGE T O I 720 BRI Y fe o i 28 B
R 00 AU B K » FL A 3 ol ofn 78 FEORH JR 9 A XU Ak
WH A I B I %> AB [l ), Fagherazzi 2%
TE—IUA I 18 4R 1) RFEA BRI B Hh 2 B A G T
O 1M, A ifin BUFN B i 79 AFEF AR DR I 1 DR 58 755
F— A R AR 2 RUBERA R O i
RYFIE o b5 e » (HL 2R G0 32 4307 i 28 WA R IR s 114
RGHEA ABO I A (4 43 A ToAH M. FhIE™ AT
FERW BRI R R A MR 2 H 4T 2B A
IS AE R PR F8 5 R AR o 22 R RS T
SRS AR RO Y & A ABO I RIS 2
YRAESI R O i 7R A 2 OB PR A ME R 1t i T
A I Y s KB, A T AB I 75 % 95 O RE X £ [ 2 1
INF 1, HZESHE G . FW A R AB [ #m]
REZ B O O AR M %) . Kamil 250 75— I A T
70 f5i] 2 FEUREFRAG AT 140 ) fek e xoT BEARE 155 9]
Xt BEBFSY A B, A AR O I 758 2 FOE DRI A A8E
RN B AR AB 81 2 BOBE PRI U G R 56
Mo RS I ST 25 AL A AL O
TR A PR 2 9 28 5 e » AB IMLTR IR AIG

A% meta S AT IL A BRI B E T 043 i, %) R
AHE 101 522 ], 45 5 R B B PRR 5 ABO i 2 &
G2 A7 AE— E A e . Horb, B ot 289 (5 4 bR 9
(18 23 U386 5 5 AB It 54 00 v 8 2 PR ) f e R
B, AT LARSAROE PR 1 & 9 RUBS: o 17 A I BB F0 O it
5B PR 1 & A AR o 25 WAL A W i &
L. B I A AB I 7 508 BRI 1 56 R A8 [ N A A HE

()22 5 Geit2 2 S X R W] ABO Il 8 R 48 S50 IR
o S R e AR S e DG . TR A I Y 55 0%
PRI I R R S BT e ) 28 3 B o A A
MBS Ja S e B BN I p JROR Y 85. 0 638/ VA
56. 020, fHIE SIBRIZBIFE G A5 I iR AT e G 1
B L(OR=1. 01, 95%CI.0. 91~1.12,P=0. 85),
ARARIEIZE R 7 AR R A s, e B 00 7T g
JE TR ST 995 151 4 0 % B 2E R ) i 784 4y
MARKZESR i & i TR 5 AL RN AR
S PP JI A R IR 2 R S

AHITE T B & SCHR 2Z TR 7E — 22 1) 7 JoT
P 7 A 1 SR AT BE R NG T 05 22 e I [ B
JER K WG XA [R] DA B2 45 B2 e R BT 1) B 7 4%
RAEA . A FERAFTE— LA L - (DAY
NI A PEUEAEIE 00 S5 500 » PR AN BE XX
PR 2% PR R AT 25 5 X W0F 9 45 R 3 il i 17 5
(2) A ARG o AN AR TR B0 53 58 i e I [
AHXS ALY HAT B WFSEAEAS B 880/ o AT AT RE XS 0 B
GER T —E S s (D TE A M BF S 2 A8 rp, XHE
W PR 2R (A5 e A U TR 0 1) BA A A0 5 T AR ST
NI FE I g o (9] FRAF 9T, IX L 3 3048
T 175

(£ % 3 #k]

(1] Zymi R ZR R 30 B B Ak 1 21 2 | oM A 1 35 2
PRSI PR 0 126 12 W ob B8 e (EPPAl L . 151 A 56
PE2% 2, 2010, 31, 670-672.

[2] Guariguata L, Whiting D R, Hambleton I, Beagley J,
Linnenkamp U, Shaw ] E. Global estimates of diabetes
prevalence for 2013 and projections for 2035 [ ] ].
Diabetes Res Clin Pract, 2014, 103 137-149.

(3] Bifi . ROC fhiZk Ml AL ML 2L 38 F A 8 PR 12
FRfERI N DL JEJ7 2457, 2015, 12.:124-125,

(4] w2 B R A 0 25, P 2 OB R By iF 45 7S
(013 AERD [T 1. e g 73 W L A 35 2014, 30 893-
942.

[5] Qureshi M A, Bhatti R. Frequency of ABO blood
groups among the diabetes mellitus type 2 patients[]].
J Coll Physicians Surg Pak, 2003, 13. 453-455.

(6] Mstfl. ABO MALRSES 1 RUWE bR 19 58 R LT 1. BR7E
Bk, 1996,25.738-739.

(7] £k 2k V. ABO 1fil 78 55 3 e K F 4000 B8 bR
(I AT BBl . 1994, 3101,



$3H.E

78, 4. ABO I B 5% IR & A2 KU 1 meta 24T

¢ 315 -

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

P OB CILED 5 ABO 1l 8 R e i3 L. %
I, 1995,4.11-12.

4 B RGRRE. T AR R A 5 ABO IR i O
AL WEpE%.1998.4:66-67.

Jassim W E. Association of ABO blood group in Iraqgis
with hypercholesterolaemia, hypertension and diabetes
mellitus[J ]. East Mediterr Health J, 2012, 18 888-
891.

Kamil M, Al-Jamal H A, Yusoff N M. Association of
ABO blood groups with diabetes mellitus [ J]. Libyan ]
Med, 2010, 5. 1-4.

Fagherazzi G, Gusto G, Clavel-Chapelon F, Balkau B,
Bonnet F. ABO and Rhesus blood groups and risk of
type 2 diabetes: evidence from the large E3N cohort
study[ J]. Diabetologia, 2015, 58; 519-522.
ZOW.BR MR AR F ABO MALS 2 B
s B bR P 14 R ) S 2 e L . b B
IMZ=,1999,1.20-22.

Wells G A, Shea B, O’Connell D, Peterson J, Welch V,
Losos M, et al. The Newcastle-Ottawa Scale (NOS) for
assessing the quality of nonrandomised studies in meta-
analyses| EB/OL]. [2013-07-30]. http://wwnw. ohri. ca/
programs/clinical_epidemiology/ox ford. asp

EEE Y S fear. 1l BRI 5 ABO
IR R MBI, T R PR 7R, 1998,20: 305-306.
Lamba D L, Singha P, Chandra S. A study of diabetes

= ===
fgvﬁgﬂv

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

in relation to blood groups and cholesterol levels[ J].

Humangenetik, 1974, 23: 51-58.

Wi/ Wi [ S . R % . ABO LAY & I

W B S 0 Wiy ) AR DGR HR T L 1. oh ARG AR 5 st 2%

,2003,11:98,139.

Abu-Bakare A, Enebe S A, Osamo N O. Blood group

pattern in a Nigerian diabetic population [ J]. Public

Health, 1983, 97. 264-266.

Macafee A L. Blood groups and diabetes mellitus[ ] ]. ]

Clin Pathol, 1964, 17 39-41.

Buckwalter J A. Diabetes mellitus and the blood

groups [ J]. Diabetes, 1964, 13.: 164-168.

Bener A, Yousafzai M T. The distribution of the ABO

blood groups among diabetes mellitus patients in Qatar

[J]. Niger J Clin Pract, 2014, 17; 565-568.

T AR IR A A SR, B BE. ABO LAY S

PO HIBT TP L) 1. b [ i 2% 7, 2008, 21 220-

222.

O’Donnell J, Laffan M A. The relationship between ABO

histo-blood group, factor V[ and von Willebrand factor

[J]. Transfus Med, 2001, 11; 343-351.

He M, Wolpin B, Rexrode K, Manson J E. Rimm E,

Hu F B, et al. ABO blood group and risk of coronary

heart disease in two prospective cohort studies[ ] ].

Arterioscler Thromb Vasc Biol, 2012, 32. 2314-2320.
[AXHE] % =00 %



