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In a population, the number of Venous 
Thromboembolic Events (VTEs) caused by a 
particular clotting risk factor depends upon:

How common 
is the risk 

factor?

How potent 
is the risk 

factor?

Weak factors are 
more common

Strong factors are 
less common

A few Basic Assumptions and Broad Generalizations …



Deficiencies of Natural Anticoagulants, Protein C, 
Protein S, and Antithrombin

Brea Lipe, MD; Deborah L. Ornstein, MD

Circulation. 2011;124:e365-e368

Protein C deficiency occurs in 1 of 
every 200 to 500 people, …  protein 
S deficiency can be expected in 1 of 
every 500 individuals …

People with hereditary 
protein C or protein S 
deficiency have about a 2- to 
11-fold increased risk for 
developing a DVT or PE …



Haematologica. 2007 Aug;92(8):1107-14.
The risk of recurrent VTE among 

heterozygous carriers of factor V Leiden or 
prothrombin G20210A mutation. A 

systematic review of prospective studies.
Marchiori A1, Mosena L, Prins MH, Prandoni P

The (relative risk) of VTE 
recurrence … by the heterozygous 

carriage of FVL … was 1.39 …
(3.5X lifetime increased risk?)

Semin Thromb Hemost.  1998;24(4):367-79.

Epidemiology of factor V Leiden: clinical implications.
De Stefano V1, Chiusolo P, Paciaroni K, Leone G.

Factor V Leiden allele is present in 
about 5% of the Caucasian individuals …



Protein C / S are 10-20 
times stronger than 
FVL, therefore:

(Do the math)

(In the general population) … FVL 
causes 12.5-25 times more episodes of 

VTE than Protein C / S.

Factor V (FVL) is 250 times more common 
than Protein C or S (5% vs 0.2%) 



Other “weak” but prevalent pro-clotting risk 
factors exist …

Prothrombin G20210A mutation is similar 
to FVL in prevalence and potency

But … There’s another 
pro-coagulant “risk 

factor” that accounts 
for more clots than FVL, 

PT G20210A, or any 
other abnormality …



http://www.netwellness.org/healthtopics/blood/bloodtypes.cfm

ABO Blood Types

Two Major 
Surface Antigens

A 
Allele

Variable 
worldwide 
distribution



U.S. Blood Types

O = 45%

A = 42%
B = 10%
AB = 3%

http://www.psbc.org/hematology/03_typing_groups.htm

45%

55%

http://www.blood.co.uk/about-blood/blood-around-the-world/

Different 
populations have 
different ratios of 

A, B, and O

O

Non-
O



… the gift from Athena to Asclepius of two 
drops of the Gorgon's blood, one of which 
has the power to cure and even resurrect, 

while the other is a deadly poison.

Medusa

Dated in HS
Two Types of Blood?



Lancet. 1969 Mar 15;1(7594):539-42.

Venous thromboembolic disease and 
ABO blood type. A cooperative study.
Jick H, Slone D, Westerholm B, Inman WH, Vessey MP, 
Shapiro S, Lewis GP, Worcester J.

“A prospective … programme 
revealed a deficit of patients with 
blood group O among those who 

received anticoagulants for venous 
thromboembolism ...”

More than 
35 years 

ago!



Semin Thromb Hemost.
2012 Jul;38(5):535-48. doi: 10.1055/s-0032-1315758. Epub 2012 Jun 27.  
Non-O blood type is the commonest genetic risk factor for VTE: 

results from a meta-analysis of the literature.
Dentali F1, Sironi AP, Ageno W, Turato S, Bonfanti C, Frattini F, Crestani S, Franchini

The prevalence of non-O blood group was significantly 
higher in VTE patients compared with controls with a 

resulting pooled odds ratio (OR) of 2.09 …

J Thromb Haemos.2007 Jul;5(7):1455-61. Epub 2007 Apr 9.

ABO blood group, other risk factors and incidence of venous 
thromboembolism: the Longitudinal Investigation of 

Thromboembolism Etiology (LITE).
Ohira T1, Cushman M, Tsai MY, Zhang Y, Heckbert SR, Zakai NA, Rosamond WD, Folsom AR.

Compared with O blood type, the age-adjusted odds 
ratio (OR) of VTE for non-O blood type was 1.64

Lots of evidence



http://www.ncbi.nlm.nih.gov/pubmed/11791060
J Trauma. 2002 Jan;52(1):112-6

Deep venous thrombosis and ABO blood 
group are unrelated in trauma patients.

Carter YM1, Caps MT, Meissner MH.

Three hundred forty-three 
case-control pairs were 

identified … 

CONCLUSION: 
These data do not support a clinically relevant 

association between blood type and DVT in trauma 
patients. Injury-associated derangements of coagulation 

may be more important than any hypercoagulability 
related to blood type in this population.

Sub-groups 
Trauma?

http://artserrano.com/wp-content/uploads/2013/06/trauma.jpg


The highest PAR (population 
attributable risk) value was from the 

ABO blood type non-O …

Heit, et. Al.  2012
Jour of Throm and Haemo. 10: 1521-1531



… studies have consistently reported that group O 
individuals have plasma VWF levels 25 to 30 
percent lower than do non-O individuals …

TRANSFUSION 2006;46:1836-1844.

ABO blood group determines plasma von Willebrand 
factor levels: a biologic function after all?
P. Vince Jenkins and James S. O’Donnell

Nguyen and Carcillo Critical Care
2006 10:235 doi:10.1186/cc5064



Perhaps there’s a hypothesis here …

Patients with A 
or B have 

more of this.  
Clots will 

adhere better?

Patients with 
O have less of 
this.  Clots will 
adhere worse?



Are patients 
with DVT and 
type A/B/AB 
(more vWF) 
less likely to 

reabsorb and 
recanalize?

Do they get 
more PPS?

Hot Rooke Data:
In pts presenting with VTE, 
Type O is 33% more likely 
to have PE at presentation 

than Non-O.  



Conclusions:

• Non-O (A,B, and AB) is a risk factor for VTE
-- More VTE events are caused by this than 

any other clotting problem?

• Non-O (clot is adherent to wall) might be 
associated with increased post-phlebitic 

syndrome?

• Type O (clot not so adherent to wall) might 
be associated with increased PE?



Further implications:

Should Non-O blood be counted as a 
thrombotic risk factor?



1
3

2

5

… Personal or family history 

of positive blood test 
indicating

an increased risk of 
blood clotting

Caprini score



Further implications:

Should Non-O blood be counted as a 
thrombotic risk factor?

Should patients with non-O blood receive 
different treatment for / prophylaxis 

against VTE?

Does blood type influence antithrombotic 
therapy?  Should anticoagulation 

intensity/duration be adjusted for blood type?



The End





68%

32%

Type O (Not “Sticky”)
DVT (with or without PE) PE only

123

256

76%

24%

Type Non-O (“Sticky”)
DVT (with or without PE) PE only

822

p = 0.002

260

# of patients shown in boxes (1,082 with “Non-O”, 379 with “O”)  Total = 1461

Conclusion: Acute Venous Thromboembolism 
patients with “Non-O” blood types (A, B, or AB) 

are more likely (p=0.002) to present with 
signs/symptoms of DVT than are patients with 

blood type “O.” (76% vs 68%)

In contrast, patients with blood type “O” have 
an increased incidence of “PE only” (without 

signs/symptoms of DVT) at presentation relative 
to those with blood type “Non-O.” (32% vs 24%)

Significance: These findings suggest that 
clots occurring in patients with “Non-O” 

blood types are “stickier” than those 
occurring in patients with “O” blood type.  

“Non-O” clots appear to adhere better to the 
peripheral vein (where they form) and are 

less likely to embolize to the lungs than clots 
occurring in patients with “O” blood type.  



B blood type (had) a higher risk of VTE recurrence than 
O blood type with a HR of 2.6 …  

A and AB … were not associated with an increased risk 
of VTE recurrence when compared to O blood type.

Archives of Cardiovascular Diseases Supplements
Volume 5, Issue 1, January 2013, Pages 87

Non-O blood types as a risk factor for VTE recurrence
D. Baudouy, P. Moceri, Denis Doyen, et al.

A versus B

J Thromb Haemos. 2005 Feb;3(2):300-4.
ABO blood groups and risk of venous thromboembolism 

during pregnancy and the puerperium. …
Larsen TB1, Johnsen SP, Gislum M, Møller CA, Larsen H, Sørensen HT.

Women with … A or AB blood … had elevated risk … 
of VTE in pregnancy … compared with women with 

O blood … [adjusted ORs 2.4 …]

Sub-groups
Pregnancy
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