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Gersh KC, Nagaswami C, Weisel JW. Fibrin network structure and clot mechanical properties are altered by incorporation of erythrocytes. Thromb
Haemost. 2009 Dec;102(6):1169-1175.
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Alikhan R, Cohen AT, Combe §, et al. Risk factors for venous thromboembolism
in hospitalized patients with acute medical illness: analysis of the MEDENOX

Study. Arch Intern Med 2004; 164: 963-968.

Wu O, Bayoumi N, Vickers MA, et al. ABO(H) blood groups and vascular disease:
a systematic review and meta-analysis. ] Thromb Haemost 2008; 6: 62-69.
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Venous thromboembolism in Asia —
an unrecognised and under-treated problem?

Pantep Angchaisuksiri
Division of Hematology, Department of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

Frequency of inherited thrombophilias among unselected patients
with venous thromboembolism (VTE).

FactorV Prothrombin Protein S Protein C Antithrombin
Leiden G20210A deficiency  deficiency  deficiency

Caucasians 18.8% 1.1% 3.7% 2.3% 1.9%
Asians 0 0 10.7-178%  8.9-10.7% 4.7-8.1%

Frequency of inherited thrombophilias among healthy subjects.

FactorV  Prothrombin ProteinS Protein C Antithrombin
Leiden G20210A deficiency deficiency deficiency

Caucasians 4.8% 2.71% 0.03-0.13% 0.2-0.4% 0.02%
Asians 0-0.2% 0-0.2% 0.06-3.7%  0.3-1.1% 0-2.3%
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Estimated prevalences of carriers of genetic abnormalities of components of
the coagulation pathway.

Region AT (%) PC (%) PS (%) FV Leiden (%) Fll A20210(%)
African 1-6 4-6 2-3 <0.1 <0.1
1%
American 0 5 2 01 <0.1
ok
Asian 2-5 8-19 8-30 <0.1 <0.1
05"
European 1 3 1-2 31 2-4
5 *
Oceania n.a. n.a. n.a. <0.1 <0.1

Margaglione M, Grandone E. Population genetics of venous thromboembolism. A narrative review. Thromb Haemost. 2011;105(2):221-231.



B

[SRY 4Rz

/

CEN KA/ B k) s A )5

S RERETT N 7575 PR 5

EH<50% (<40y) .

H/DEN A > 1R VTES R /808 R .

D WERSIRIVTE, i ZRAEFR K PN K Tk
IEORIHVTE>1IR w7 B NAEKIESZE. JEh.
VKAsHUEATT I H B AR AE

oW 15

A FIFF K MEVTE




AL VE Dy B B2 T I e 25 8 2R 52

o RRIEERFRAT IAHIVIESR R L . e B
7 13 VTERE A JXUGE HY B ZE A 4

o FIRAHTIARS P A T R0 . 2 RF BRI EE
FIVTERISRRY, & fE SR o A 22 52 5L R 2= 52

A, H 3 BRI K o




Ak IR L 100 R o H S IR

o MEWN: Prétiiigs s, &ACERELS
o GEERD: HEELE . . HHE. AR .
- HimER: B2 kM .
o BMEER: EII0 S NBERE R R MR AR .
o MFERAE: A R FTEFEE AR (DICHT RIS )
o WEIRIFHT, ATYEPEAOBERAL

o [RFEIEM T AT 8T H CHREE

o PUMIRIRYT PP L RS ThRE




WRIETUEEN 5

LACHS U HiF B 1t PR AT G P TP A b v

PR AR E

K550 K)o WL 375 I ) VTEAL VA B ) s ik A AR 28 . 7D
WHESALR A MARTE K WEIRE R AR iR AR & 0T B &

ity

= G TE VIR % CRLEE RGP AT RS . JERREE 2 .
B M L/ MBRIR T [ 5 S M I

s R E I TERE R B I APTTIE K . % b L AR 2 2
TR BB R VTEFE R B,

e o AV TE L L E S (- 4 R 2




Mo Bt IR ~VIT CFVID 3875,

o KPS F VIR A% T R A B XU R 25 . VTE XU
Y855 1 R F VK - 52 70 B AR s 1

o RESLAFAE I I 2R P VILE P4 38 5 v CAE @ED VT & 35 41 i Ifi.
gt LR A2 i, 1 B sy 7K I B VIR 35006 1A% 9o
R TR A L P R AR XU

e 7K F V288 S AR AH 5% B 7 Ik I A XGRS T v

o SBMENPIREN, FVINE T S B I VTE ) AU

o TETENIIIRRE, T LA MR VL M A M S S A P B




vW A1

(von Willebrand Factor, vVWF)

o HICAFR: MAE VR AT, F 48 5 vWF.
o VWFHEE G RGN : M P R A0

o BRI, I/MRIR R A D VW,

o T WA Weibel-Palade/MAH

o FREArE NIME A RVvWEFEZ T/ ILE

* VWF 2 LR i R I Al 8 701

o ThEel: - FI/MRGP T bkh P ML N R AR R T e

o DhEe2: TEANEARE B RIFFVI.
o L MEVWFERRE R] S 20 A I AT -

MO



VW LE — R 1L /L 1

Relecasa/Activation

Bindinag/Aggregate Formation

Degradation




VWFLE 2 e 1 o B2 1 AL i)

% prothrombin (I1) free ;WF / fibrinogen (1)
\, Xa
@ \_‘ - all
thrombin (

5 &) = \|II/VWF |

K. /7
@ /" N\

TF-Vila

LELFL)

prothrombin (Il) == THROMBIN (lla)

FIBRIN

(1) YENFVII#AR s B, e S PV v A B I CR

(2) SERFVIIETE T, SCRFGEIL 2R St 2251 .



HITFA UL A

o VWFH T LA HIME W i, iz
7K B AR A0 AT RRUB S B N R A R A
BT RE PR A5 .

o MESRBEMHM T, VWFAMEZ 5 EERIRES T L
[F) B 252 B DR 25 06 T I8 P B 1) 4% 52 M) 1,
28 I WILAE I 3% SR VWFFR 7K AR AE |

o VWFKY-57 18 & a5 Im R &5 7 % VA 5K o
« VWFEHINZENSEE.

o VWF J2 IR XU FR 25 470 F0 THI 5 s o

1l




1EO

RitEST il

|
)

X

[ = i=

Number at Risk

~ ENDOTHELIUM Blood Type O

00004

Blood Type non-0

I\
i

Blood Type 0
A 0004 4
- = ' a - RS N —
& [ o | ® | o | @ | » ] =g
MACROPHAGE S ooe)  Flmmkeal
ADAMTS‘I3 LRM _—
5
9 S
T— ' —
= . = _..I [s
] 0.000 4 . : " . -
e e —h
~ ENDOTHELIUM ! 2 9 b “mas(“m) 5 e
Number at Risk
Blood '[ype o 4541 44565 43495 42217
B Q.006
——— Blood Type O
~  Blood Type non-0
_'lf_ ﬂl(_ _h_ _'.(_ '\l:’ _| 0005
ol S A U B A - ] P-log rank < 0.0001
MACROPHAGE 0004 4
5 0003
L\DAMTSH NR'”
3 2 oome
E 0.0014

45443
80187

44562
58035

Time (years)

43433
57428

42293
55769




Author, year

Conclusion

Bick et al. 1969
{58}

Talbot et al. 1970

Type O blood was undesrepresented in thromboem-
bofissn patients in the US, Sweden, and England.
This differentiation was even mone pronounced in
wormen taking oral contraceptives, during pregnan-
cy, and the puerperivm,

ndividuals of blood group O are less apt o develop

Tirado et al. 2005
(G5}

Mercier et al. 2005
(51}

Ancnymoss 2006
57

Sarah K. Muellner; Elliott R. Haut; Michael B. Streiff, et al. ABO blood group as a potential risk factor for venous thromboembolism in
acutely injured patients. Prepublished online: November 23, 2010.

Factor Wil lewels and non-O bleod groups, probalshy
the A, allele, ase independent nsk factoss for VTE
VTE nisk is assockated more with the O phenaotype
than with the O allele,

Orly the non-0 blood groap infleenced the rick of
thrombosis in factor VW Leiden homozygotes, Other
polyrmorphiamns did not incease WTE risk in these

1] VTE than those with non-0 type blood. patients,
Kaster et al. 1995 Hon-O blood group and high concentrations. of wiWT Ohira et al. 2007 Participants. with non-O blood type had a 1.64-fold
[=18]] and factor VIN are risk factoes for VTE in patients (B3} highsr age adjusted risk of VTE than participants

Robert, Eschwrege 2004
(&7}

Schieef et al. 2004
[&E}

Morelli et al_ 2005
155}

diagnosed with thew ferst VTE.

The risk for VTE is higher in mon-0 than O blood
groups and a 2-fold increase in this relatiee risk
factor is chserved in presence of other identified
risk factors such as orad contraception or factar
Ledden mutation.

WTE risk is associated with ABD blood group bat
nel secretor status, Spedfically ATAT, ATE O1A1,
and O1E had higher distributions in WTE patients
whereas 0101, 102, and O1AZ did noL

People with the blood group allefes A1 and B have
a two-Fold increased risk of deseloping first WVTE in
factor W Lesden camiers.

W et al, 2008
(66}

Ketch et al, 2008
(59}

Mimano et ad, 2008
(62}

Wiggins et al. 2009
L]

with O blood type. This higher risk remained ewen
aftes adjustment for factor VIN kevel and other co
vanaies,

A greater theombotic sk was observed in people
with the least H antigen exgpeession,

Patients with non-0 blood have highes rates of VTE
wupron presentation with a myocandeal infarction,
Mon-0 biood group increases the risk and severity
of venouws throenbosis in carriers of prothiroambotic
polymorphisms.,

Thrombotic risk increased with the presence of
the A1 and B alleles and haplotype resulits werne
consistent with the diplotype resulis

Moon Ju Jang; Ho-Young Yhim; Jeong-Ok Lee, et al. ABO blood types are associated with risk of idiopathic venous thromboembolism in the
Korean population. A report from the Korean Venous Thromboembolism Working Party (KVTEWP). Prepublished online: March 8, 2012

Table 1: The risk of venous thromboembolism (VTE) according to the ABO blood type.

ABO blood Controls, Idiopathic VTE, OR (95% Cl) DVT only, OR (95% Cl) PE + DVT, OR (95% ClI)
type n=1,120 (%) n=280 (%) n=133 (%) n=147 (%)
0 (Reference) 314 (28.0) 39(13.9) 1.00 20 (15.0) 1.00 19(12.9) 1.00
Non-0 806 (72.0) 241 (86.1) 2.44 113 (85.0) 223 128 (87.1) 2
(1.69 —3.52) (1.36 — 3.66) (1.64 —4.49)
A 383 (34.2) 117 (41.8) 2.46 51 (38.3) 243 66 (44.9) 297
(1.66 — 3.65) (1.24-3.67) (1.73-5.10)
B 297 (26.5) 82 (29.3) 2.23 38 (28.6) 2.02 44 (29.9) 2eh
(1.47 —3.38) (1.14-3.59) (1.46 — 4.55)
AB 126 (11.2) 42 (15.0) L] 24(18.0) 3.12 18 (12.2) 259
(1.69 — 4.52) (1.64-5.92) (1.29-5.19)

: venous thromboembolism, OR: odds ratio, Cl: confidence interval. *Adjusted by age, sex, body mass index, smoke, diabetes mellitus, and hypertension.
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tients (HR 7.65 95% CI 2.16-27.2), while the risk in SAP patients
was slightly lower (HR 4.05 95% CI 0.88-18.7). Higher VWEF:Ag
levels were also significantly associated with a higher incidence of
MACE in ACS patients (HR 4.14, 95% CI 1.47-11.6, p=0.007), but
not in patients with SAP (HR 1.31, 95% CI 0.52-3.29, p=0.57)
(> Table 3, »>Figure 4). Additional adjustment for plaque burden
did not change the results.

Michelle A. H. Sonneveld, et al. Von Willebrand factor in relation to coronary plaque characteristics and cardiovascular outcome, 2015, Throm Haemo.
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0.38-0.99, p=0.047). The vVWF/ADAMTS13-ratio, determined 24
h after CV, showed comparable results (HR: 1.04, 95%CI
1.00-1.09, p=0.051). Accordingly, the analysis of tertiles of the
vWF/ADAMTS13-ratio also showed a significantly increased risk
of recurrence of AF with higher ratios (HR: 1.56,95%CI 1.09-2.23,

Matthias K. Freynhofer, et al. Levels of von Willebrand factor and ADAMTS13 determine clinical outcome after cardioversion for atrial fibrillation. Throm Haemo, 2011,425-
443,
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