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PR TAERY Ao AHIFZE 30 i 5 19 X BRAFF 5% J2 Meta 3 MT R ABO L7 5 DVT & AE K SE R, DI R
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Fik: HEEE 2012 4F 10 H—2018 4F 12 H JRdb A R B B i 3 4 EFE 500 Bil4EBE DVT B ( 20 B &
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K Review Manager 5.3 5/ #4T Meta 437 .
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95% CI=2.142~3.817, P<0.01) ; &K #HATWAH > Hr, Z5R BIR, 7ETLW WG (RR=2.845, 95% CI=
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95% CI=0.528~30.325, P>0.05) BHARIHBII R CR, Meta 3BT 45 R R, 0 B KA DVT
KA TE O M AR (RR=0.62, 95% CI=0.56~0.69, P<0.05) .
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Abstract

Key words

Background and Aims: Deep vein thrombosis (DVT) is a common complication of inpatients with complex
etiology. How to prevent the occurrence of DVT is a major problem in clinical practice. This study was conducted
to investigate the relationship between ABO blood groups and the risk of DVT through a case-control study and
Meta-analysis, so as to provide evidence for the individual prevention and precise treatment of DV'T.

Methods: Five hundred hospitalized patients with DVT from October 2012 to December 2018 in the
Department of Vascular Surgery of North Jiangsu People's Hospital (only the first-time admission was counted
in multiple-hospitalization patients), and S00 cause (no evident precipitating event, pregnancy, injury, surgery,
cancer, and long-term bedridden) and sex 1:1 matched hospitalized patients without DVT during the same
period were enrolled for a case-control study. The relevant case-control studies were collected by searching several
national and international databases, and the retrieval time was limited from inception to October 1, 2019. After
literature screening according to the inclusion and exclusion criteria, quality assessment and data extraction, Meta-
analysis was performed by Review Manager 5.3 software.

Results: In case-control study, the results of overall analysis showed that the risk of DVT in individuals with O-type
blood was significant higher than those with non-O-type blood (RR=2.859, 95% CI=2.142-3.817, P<0.01); the
results of subgroup analysis stratified by causes showed that non-O-type blood was a possible risk factor for DVT
in those with no obvious precipitating event (RR=2.845, 95% CI=1.819-4.282, P<0.05), having injury (RR=3.11,
95% CI=1.477-6.552, P<0.05), undergoing surgery (RR=2.613, 95% CI=1.271-5.373, P<0.05) and with cancer
(RR=2.962,95% CI=1.436-6.106, P<0.05), but had no significant significance in the those with pregnancy (RR=1,
95% CI=0.034-29.807, P>0.05) and the long-term bedridden (RR=5.714, 95% CI=0.528-30.325, P>0.05).
Results of Meta-analysis showed that the risk of DVT in individuals with O-type blood was lower than those with
non-O-type blood (RR=0.62, 95% CI=0.56-0.69, P<0.05).

Conclusion: For patients with no apparent cause, having injury, undergoing surgery or with cancer, incorporating
the ABO blood groups into the comprehensive analysis of risk factors for DVT may have certain clinical value
for individual intervention and precise treatment of thrombosis. For patients with pregnancy and long-term
bedridden, ABO blood groups may not be of sufficient clinical value, which still need to be further verified.
Venous Thrombosis; ABO Blood-Group System; Case-Control Studies; Meta-Analysis; Risk Factors
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WK LA TE B ( deep venous thrombosis,
DVT) J& iy T # Bk i i 5 5 B 46 1 51 A 19 1 i
Il B A, R B R R WL IR R RE , TR
R . MRk . ER bk gk N 1otk il
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MAZ EEA KRS, 150 T 50725 4 i 25
R HEIWFABOMAI 5DVTHE R A il .
ARG IR AL N R BE B DV TG 6 L fik 1, 38
11 ¥ ZPubMed. CNKI. SionMed. J7J5 . #4ii4E
B I O A OC SCHk, HEATABOIM AL RE 5DVT
A AR 19 99 81 — X BECAF 58 S A S Meta 20 T, LA
WA 4 b B i ABO I Y 5 D VT & A= 1T RE A7 7E 19 ¢
5, SIDVTH AR AT BT KRS #6572 BEAR 4 .
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B ) #EATEEit, HEN A W RIERA . Gk
4. SMndl . TARY ., EAEA . KREIENRA . H
e A 2676 (HEBR HARE N, TS
W) , WEUR43f) (=gl ), ST (Y
Bk kadr&i® ), PREHET4E CHEERE I
FAREE) , EAERFET2H, KBENREE 114
CAUBRRE Bk R A 400 00 b IR, - 22 [ib PR I )
Jy (64.45+67.32) d, WIHHILAR I K i 2053 A
X IR A 9375 TR 1 1 B DO e SO0 il HE DV T A B
R o X ) 2 RX B AT gt s A b, T
AR R BE AR (PSP REAS e 56 ) K i 7Y
(RR{EJ295% CI) 5DVTR A HfE R F2JE o

1.2 XBARZETFH

1.21 Mk K5 Lak2R R PubMed,
CNKI, SionMed. J77J5 . 4% Keda e, SCHERiH A
PR, EER I EANBR, #OkREy 2019 4£ 10 A 1 H,
YLLK Z A 44 . ABO Blood Group System; ABO
Blood Group Systems; ABO Blood Group. H Blood
Group System; H Blood Group; Blood Groups;
H Blood Groups; ABH Blood Group; ABH Blood
Groups; Blood Group H Type 1 Antigen; ABO
Factors; ABO Factor; Venous Thrombosis;
Phlebothrombosis; Phlebothromboses; Venous
Thrombose; Deep Vein Thrombosis; Deep Vein
Thromboses %5, KR FG: ABO MAI RS ;
K IR TR A o T TR R I AR AT A ) - X
METE . LR . RRRTIR . B0 .
1 2 24 W58 N B3 1) 58 SR % A i 18 A O S
Mk, 3 P 352 A SO AR DG SCBR A AT T Bt . A AHE
BRBRUE . XS BRAR 000 B2 0T 5% 45 SR 4 i O Xtk A7 74
R 2 A HERR AR 1 18 4% 02 1545 SO A Meta 2347 ¢
IR, S 3 A BEFE N BUEB TG, JF ik
SE = NI

1.2.2 Lok NHERAFE WARRME: 1) BFR
R g o ) — Xk BRI 5T 5 (2) SCrb o 4] 20 B x AR 4
HORE I, 00 i AR & 28 AR AT A5 (3) X Rl
5 0 20 B AT AT et (4 3k R — B B[R] 8 A
DVT BEAE DX ) 5 (4) S Wrbr eI, o 1] 41
DVT BEMFE Wb iE; (5) BT [a] —FEAC Y SRk,
1 BBCH: v i T A0 RO A 0 SCRIR . HE BR A v
(1) 3CHl . S8R5 — . =ik (2) e fld . X g
ZREAS 19 18 B At N SCHRI Tk (3) X IR 5
TR B TC AT He e (AN e $ 59 AN FREASA b T [R] — i
W AFE XB2E 5, B IBURE AR N B T R A Y
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(5) TG ¥ 5 BUTE 240 b} 1Y) STk o
1.2.3 SUak A0 2 BOFFA S SR
4R /K - B K 48 & & (the Newcastle-Ottawa
scale, NOS) X449 A 43 M7 #) SCok BE 47 ¥FE4, W0
SRS B, % NOS R I N 5
8w ra . 9w, AL 2 (1) BF
FENREM LR, WO SIS Y7 2hAaMR%
PE? X IR A B 2 B2 5 ) 2 Dy [A) — ARE XS
Mo nfr e X A B 1y, 4. 2 4
) AT B o WFFE BT RN GE i 43 B R A5 25 IR 161 21
UG RRZH A AT L, SRR 2 S W 7
Fe . DB, PR REAS G5 AL A 2 R 4%
2, UEH —WEW 14, 2 (3) X REE R
R E . IR B8R R AT 7 T R U
[F) (4 5 12 8 2 o 1) 2 R0 6T B2 1Y 2 6 TR 3 7 A
MTE R He B 1 gy, 3 4r0 BIESr >6 41
SCHR I Ay S v o o
1.3 Seit=4biE

%FﬁReViewManager 5.3 HFTMetady
Br. RAHAEL (OR) MRV &, #5800 i L)
95% CIFRRN . 25 AL R0 (1 5 I R P
B, MMM FREEZ (I°<50% ) B, R
FH 18 58 R0 AR B E 1T Meta 0 87 5 25 45 BF 55 0] A7 16
Gttt (P=50%) , S0 #rH5 Fod ok IR,
AN T R S B, R FH BB AL RORASE B R AT 43 A

2 # R

2.1 ®f - HRARER S

AR IEPWADVTA B FHS00H], F ¥4
% (61.59+13.04) %, FHHHmHE . HH 110
XF 50041 TG i B B AR o B, R 3 AR R
(57.16 £ 16.58 ) % . DVTH & & 1F I 4F %
B IR B, SR ST AEAR R 30 (1=4.7,
P<0.01) , EASit#=E X, 5006 DVTHEH
i, 01966 (39.2% ) , EO % L3044
(60.8% ) . 5000IAEDVTXF BEZH & #rh, ORI
921 (18.4% ) , EORI M 4084 (81.6% ) . 4
TR & B, RO MY i 2 O &Y A~ AR i i & A= XU T
& (RR=2.859, 95% CI=2.142~3.817) , % x &1
i, BAGEE S (x’=52.747, P<0.01) (1) .
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26701 (53.4% ) . WIRE3H] (0.60% ) . S
736 (14.60% ) . FARFT4H]. (14.80% ) .
g & 7200 (14.40% ) . KWIENKE 1164
(2.20% ) o 43ATTHA 45 4 B8 R AE i/, A
MHEBR AN FRNA A R iR s (£2) o HpEXH
BiEREA . SMEA . FARUAPDVTEHFEIEDVTE

FAEW R, AFOR M AE O R I & A DV T |y Al RE
Hm (¥P<0.05) o FEEEEE A R AIEORNIN S
DVTIE A Giit ¢ X (P=0.003) . [i7E 4T k4l
K EMRYL B F b, AW S B AEDVTAT 2 rp ok %
Wik giiteE 25 (¥P>0.05) .

#z1 DVT AS5xBABFMTESmE SR

Table 1 Comparison of the features and blood group distribution between DVT group and control group

ZH X B DVT 41 RR 95% CI t x> P
g (%, x+s) 57.16 = 16.58 61.59 = 13.04 — — 4.7 <0.01
P n (%) ]
5 250 (50.0) 250 (50.0)
i 250 (50.0) 250 (50.0) - B B B
1M [n (%) ]
;)E 0 ;32 EZ(’;E; 49028 ((18812)) 2.859 2.142~3.817 52.747 <0.01
F* 2 DVT ASxBRAFES MBS AT HES
Table2 Subgroup analysis of the features and blood group distribution between DVT group and control group
S5 X IR DVT 21 RR 95% CI t x> P
b iRTAZS|
IFY (%, x+s)  58.18+16.86 62.80 + 13.10 — — 3.524 <0.01
1A [n (%) ]
pid)
5)!:) 0 19761 ((3664%)) 24243 ((1863;?) 2.845 1.819~4.282 26.177 <0.01
TR
Ay (F, x+s) 25.67 +3.06 2633 +1.16 — — 0.354 0.742
1A [n (%) ]
0 # 1(333) 1(333)
4k 0 2 (66.7) 2 (66.7) ! 0.034-29.807 0 !
A3
AERS (%, xxs)  55.14+19.12 59.89 + 11.51 — — 1.820 0.071
1M [n (%) ]
ey RED mien an e eaw o
FAR
Y (%, x+s) 5023 +15.31 59.11 + 13.27 — — 3.770 <0.01
1M [ (%) ]
(OF1] 31 (41.9) 16 (21.6)
1E O 7 43 (58.1) ) 2,613 1.271~5.373 7.015 0.008
S (), xxs) 63.50 £9.15 62.28 +12.12 — — -0.683 0.495
M [n (%) ]
0%l 33 (45.8) 16 (22.2)
1+ 0 A 39 (542) 56 (77.8) 2.962 1.436~6.106 8.940 0.003
FiMAR
SRR (%, x+£s)  59.55+11.09 65.45+11.79 — — 1211 0.240
1M [ (%) ]
;)E% 7 ‘7‘ EZ?: ; 1(1) Egbl. 9)) 5714 0.528~30.325 2.329 0.127
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2.2 Meta HHTER

2.2.1 kiR MEKERER, HERES IR,
KRR ICHR 137 55 KMA . HEBRPRER TGS
AR ASCHR 30 F5 (K1), HEEARERIE 3,

LEALBARFE 3618 3k (n=137) |

oo PR SCkAR A R g 22, HE R
ANARRESCHR (n=70)

Y
SCHRASCHESR (n=67 )

H 4l 2 A HEBR bR, HEBR %
T IRAE UL OR (B 2 90% CI
RYSCHEE (n=36)

Y

Y
IR0 A Meta 537 3Lk n=30 )
B X#timEREE

Figure 1 Literature screening process

R3 WNLERERFHE (n)

Table 3 General characteristics of the included studies (1)

DVT 41 AL
2% 1] 1]
ELYN ARy O Al B 0 Al B
g figk

Ahmed, 2 2015 46 148 80 148
Bhanvadia, 25 " 2019 27 90 568 1251
Carter, %5 ¥ 2002 153 343 162 343
Cohen, % ™ 2012 32 161 541 1613
Jick, &1 1978 16 86 157 344
Li, & 14 2015 73 434 178 236
Mizrahi, 2 2015 14 56 207 467
Nascimento, 25 "7 2015 12 44 14 26
Ohira, 2" 2007 175 492 479 1008
Paiva, 2 1"¥ 2009 31 148 130 233
Ribeiro, 2 " 2016 1158 4062 2146 4659
Robinson, £ ™ 1980 37 125 157 333
Shusterman, %5 ' 2018 31 75 81 151
Spiezia, & 2013 58 249 108 244
Suchon, 45 & 2016 227 968 323 874
Sun, %5 24 2017 340 1412 60118 199248
Sun, % 2015 60 214 286 636
Teixeira, 25 ™ 2009 52 175 98 175
Tufano, £ 7 2013 19 77 1900 4272

van Adrichem, 25 % 2015 1024 3682 2220 4657
van Langevelde, 2 ™ 2011 1130 3925 2149 4667

P 2016 25 154 41 154
kg 2017 5 34 38 110
Frs 45 P 2014 3 24 28 66
T 2004 8 57 45 128
Fers %™ 2017 71 181 25 93
JiE DA B 2012 8 43 14 48
TiiA B 2016 21 30 12 30
TR 2017 14 73 56 146
Jike & 2015 21 30 52 82
HiF 5111 18300 72767 227154

© WA )T i [ & F I F 2P H

2.2.2 AN R ZTIFN KA NOS HEEFHA
F SCHRUEAT BLE PR, £ 90 A SCER BT 3 >6 41,
hE R SCER (R 4) .

x4 MAHLNOS EF
Table 4 The NOS scale of the included studies
IR ARE AEAT FEERE

g \ >
A e wr w0
Ahmed, 251 2015 4 1 3 8
Bhanvadia, 25 """ 2019 3 1 3 7
Carter, 25 © 2002 2 2 3 7
Cohen, & 1™ 2012 4 1 3 8
Jick, % ™ 1978 4 2 3 9
Li, 2 M 2015 4 2 3 9
Mizrahi, 45 2015 4 2 3 9
Nascimento, % ' 2015 3 1 3 7
Ohira, 2 """ 2007 4 0 3 7
Paiva, 25 1" 2009 4 1 3 8
Ribeiro, & ! 2016 4 2 3 9
Robinson, £ 1980 3 1 3 7
Shusterman, %5 ! 2018 3 1 3 7
Spiezia, % 1% 2013 4 1 3 8
Suchon, % ™ 2016 4 2 3 9
Sun, & 2017 4 2 3 9
Sun, &1 2015 4 2 3 9
Teixeira, 25 2009 4 2 3 9
Tufano, £ " 2013 3 1 3 7
van Adrichem, 2 ™ 2015 4 2 3 9
van Langevelde, % ™ 2011 4 0 3 7
% B 2016 4 2 3 9
=it B 2017 4 2 3 9
Frasg 4 2014 3 1 3 7
Tt 4P 2004 4 1 3 8
TS 2017 4 1 3 8
JEE A B 2012 4 2 3 9
SpE el 2016 4 1 3 8
X P 2017 4 2 3 9
Sk At 2015 4 0 3 7

2.2.3 Meta 4% TEHNAR 30 5 CHkH,
DVT 4 O ALl 4 891 41 (27.79% ) , *FH4l O #l
72 413 % (31.98% ) , LSS Hr, BikLF
TS YE (P=87%, P<0.01) , K HUBH AL LR
Meta 70 45 4 Wos O AU #9E O MAYAE DVT &A=
MR |22 S AFAE ST 2% 7 L (RR=0.62, 95% CI=
0.56~0.69, P<0.05) (& 2) .

2.2.4 EE Mmoot HEERBREEHR, W
A 30 o SCHk 58 2 b BAE T, 45 AL LA T
SV RRAE A HOOHUF 430, SEARSTAR, /AMVEA
PRI 13 BEA A3 A AE G R, KR A B M s T 78 1
—NRAEMIEFEN, 2EERME (K 3) .
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DVT & TR Weight Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total (%) M-H, Random, 95% CI M-H, Random, 95% CI
Ahmed, % 17 46 148 80 148 3.7 0.57[0.43, 0.76] -
Bhanvadia, 25 """ 27 90 568 1251 3.4 0.66[0.48, 0.91] —_
Carter, % ¥ 153 343 162 343 4.7 0.94[0.80, 1.11] -
Cohen, % " 32 161 541 1613 3.4 0.59[0.43, 0.81] —
Jick, %M 16 86 157 344 25 0.41[0.26, 0.64] —_—
Li, 45 1 73 434 178 236 42 0.22[0.18,0.28] —
Mizrahi, 25 ™ 14 56 207 467 2.4 0.56 [0.35, 0.90] —_
Nascimento, 2 "% 12 44 14 26 1.8 0.51[0.28, 0.92] —_—
Ohira, %5 1" 175 492 479 1008 4.9 0.75[0.65,0.86] -
Paiva, % " 31 148 130 233 33 0.38[0.27,0.52] —
Ribeiro, 2 " 1158 4062 2146 4659 53 0.62 [0.58,0.66] -
Robinson, % * 37 125 157 333 3.6 0.63[0.47, 0.84] -
Shusterman, 45 21 31 75 81 151 3.5 0.771[0.57, 1.05] ——
Spiezia, 2 58 249 108 244 3.8 0.53 [0.40, 0.69] -
Suchon, 4 > 227 968 323 874 4.8 0.63[0.55, 0.73] -~
Sun, & 340 1412 60118 199248 5.2 0.80[0.73, 0.88] -
Sun, % 60 214 286 636 4.1 0.62[0.49, 0.79] -
Teixeira, % * 52 175 98 175 3.9 0.53[0.41, 0.69] —
Tufano, &5 ¥ 19 77 1 900 4272 29 0.55[0.38, 0.82] —_
van Adrichem, %5 1024 3682 2220 4657 53 0.580.55, 0.62] -
van Langevelde, %5 * 1130 3925 2149 4667 53 0.63[0.59, 0.66] -
T 0 21 30 12 30 22 1.75[1.06, 2.88] —
JERG AT 21 30 52 82 3.7 1.10[0.83, 1.47) -+
JEE A ) 8 48 14 48 1.2 0.57[0.26, 1.24] —_—
TR, Y 71 181 25 93 2.9 1.46[1.00, 2.14] -
B 8 57 45 128 1.5 0.40[0.20,0.79] ———o
P 25 154 41 154 25 0.61[0.39, 0.95] —
X B 14 73 58 146 2.1 0.50[0.30, 0.84] _
it Y 5 34 38 110 1.0 0.43[0.18, 1.00]
Frisr, 4 3 24 28 66 0.7 0.29[0.10, 0.88]
Total (95% CI) 17597 226 442 100.0 0.62 [0.56, 0.69] 4
Total events 4 891 72 413
Heterogeneity: Tau’=0.05; Chi’=220.72, df=29 (P<0.000 01); '=87% } } : |
Test for overall effect: Z=9.61 (P<0.000 01) 0.01 0.1 1 10 100

DVT 4 popiizHa:]

B2 #ZHFH
Figure 2 The forest plot
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Figure 3 The funnel plot
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PrlF B KA T o5 e ik KB (9q934.2) , HIFA
JEYe R E R A A PR . ABOBT IR I I [R] ) i
R O TR o WK BT 25 78 4 i S 5% 74 i
AL T PR, RPORL I Mk . SRIG 45 A
AT VR TR 0 BR8] A 3 T A . BAS I ™,
JIT LAAE 25 46 1 Al O Y 1A~ A 4 1 29 450 J5E 45 O 784 i A~
2%, nIRE= AN A AR BT AR

D VT2 A Bt 8 b Ak 8 T B s 1 — R R
BUCCHRT, WK LB DVTHY B E R, B E R
FIARARKIENR . TR S0 IR . 8 E 55
S, T E B DV T R T, [ R R S A
XFIX 4677 . {HZDVTIE AR B & 2 H Pk
1, BETa4EMERZREI, dATFZ2REENEML
FEDUBE M BB = 4 . NP VIIB S AE | 25 15 il I
ZHE . IV LeidenZ€748 | EE Ifi B 55 [ G20210A
RAF . HHECHEZAE . EHSEZAE . R AR
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HHFDVTHEH %~ E 4, HErXF
ABOIM BRI REXDVTIZ WAL A Fie, HABO
A 5 DVTIE M2 6] 3¢ & By AL& A ERE . A0
FEIOTIRE, ABOIM M R 45 i kI R
(Von Willebrand, VWF ) %7K %4 H % .
SchleefZE W WF 58 R, ORI ARE M) v WEF KNy
654~1 028 U/L, iiidE0RY i A REHvWFKF N
900~1 390 U/L, “FH#7KFH1 339 U/L,

VW N R 408 . A% A0 B o b A — 4y
FHRANERZ R, v LoE A Sl 5 0
N N T AN s o8 11 AN T 1 AN 1
A B R BE A DT VIR LR B 28 A R A 0 i A2
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