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Epidemiology and Risk Factors 



HEMOSTATIC CHANGES DURING 
PREGNANCY 

           von Willebrand factor           
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INCIDENCE PER YEAR OF DVT (/ 1,000) 
J. Int. Med. 232, 155, 1992 

• Males < 40 years           0.08 

• Males 40 - 60 years       1.10 

• Males > 60 years           4.66   

                                          Overall 1.58 

• Females < 40 years        0.12 

• Females 15 - 40 years    0.18 

• Females 40 - 60  years   1.00 

• Females > 60 years        4.20 



INCIDENCE OF VTE DURING PREGNANCY AND 
PUERPERIUM 

(PER 1,000 DELIVERIES) 

• 72.201 deliveries (Glasgow, Scotland) 

51 cases of DVT and 11 cases of PE  

   (of 50 investigated, 12% AT defect, 8% FV 
Leiden, 8% FII 20210A) 

VTE in pregnancy  0.57  

VTE in puerperium 0.29  

VTE in pregnancy and puerperium 0.86   

T&H 78,1183,1997  - BJOG 107,565,2000          



 



 

Virkus RA et al, Thromb 
Haemost 2011 

 



 



Maternal Mortality in Italy 
(2000-2007) 

• The leading causes of direct death were haemorrhage 
and thromboembolism, followed by hypertensive 
diseases in pregnancy. All of these causes should be 
preventable to a large extent and may indicate the need 
for an improvement in the quality of care. 

 

• It is noteworthy that in Lazio and Piedmont, where 
stratification by mother’s educational level was possible, 
MMR among women with low educational level was twice 
that among women with high educational level (RR = 1.9; 

• 95% CI 1.1–3.6). 

 
Donati S. et al., BJOG 2011 



Maternal Mortality in Italy 

 

Donati S. BJOG 2011 



Robertson et al, BJH 2006 
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From RCOG 2009 and 2015  



RCOG 2015 



 



VTE IN PREGNANCIES AFTER ART 

Henriksson P et al. BMJ 2013;346:bmj.e8632 

©2013 by British Medical Journal Publishing Group 



Fig 2 Proportional hazard regression of pulmonary embolism in pregnant women after in vitro fertilisation 
(n=23 498) and in women with natural pregnancies (n=11 960) matched on age and calendar period of 

delivery.  

Henriksson P et al. BMJ 2013;346:bmj.e8632 

©2013 by British Medical Journal Publishing Group 



Villani M, et al, BMJ Open 
2015 



 
Maternal age      yrs 

 
15  20-29  30-39 40 

 
 
Live births 
number  
 

Reference cohort (n= 
3359),  % 
2010-2012  

 

3.7 34.4 55.1 6.8 3451 

 
 
General population from 
the same geographical 
area (n= 106265) , %  
2008-2010  
 

2.3 32.4 59.5 5.8 107 461 

Age and live births in the reference cohort and general population from the same geographical 
area  
 





Occurrence of Vein Thromboses in women 
undergone ART (successful cycles) 

* Started when pregnancy test was positive 

Two-tailed Fisher exact test  

p: 0.06, OR: 3.9, 95%CI: 0.87-15.3. 

 

After the exclusion of women with previous  VTE  

p: 0.054; OR: 7.2, 95% CI 0.91 to 45.6.  

 

 

 

Incidence: 8.5/1000  vs 1.8/1000 

Villani M., et al, BMJ Open, 2015 

 



VTE during Pregnancy 

Treatment 



7. Treatment of proven acute VTE 

during pregnancy 

For pregnant women with acute VTE, we 

recommend therapy with adjusted-dose 

subcutaneous LMWH over adjusted-dose UFH 

(Grade 1B). 

 

For pregnant women with acute VTE, we 

recommend LMWH over vitamin K antagonist 

treatment antenatally (Grade 1A). 

Chest 2012, ACCP Guidelines 



7. Treatment of proven acute VTE during pregnancy 

For pregnant women with acute VTE, we suggest that 
anticoagulants should be continued for at least 6 weeks 
postpartum (for a minimum total duration of therapy 
of 3 months) in comparison with shorter durations of 
treatment (Grade 2C). 

 

For pregnant women receiving adjusted-dose LMWH 
therapy and where delivery is planned, we recommend 
discontinuation of LMWH at least 24 h prior to 
induction of labor or cesarean section (or expected time 
of neuraxial anesthesia) rather than continuing LMWH up 
until the time of delivery (Grade 1B). 

Chest 2012 



ANTITHROMBOTIC PRIMARY 

PROPHYLAXIS DURING 

PREGNANCY AND  

PUERPERIUM 



PRIMARY PROPHYLAXIS 

• No randomized study is so far available; however 
heparin prophylaxis in preventing first VTE among 
women carrying inherited thrombophilia is 
considered fully effective. 

•  Considering the low absolute risk of VTE during 
pregnancy among women carrying factor V 
Leiden or prothrombin G20210A the indication 
for primary antithrombotic prophylaxis during 
pregnancy is debated 







 



 



 

Heparin use according to 

different GL 

Risk factors according to different 

GL 

 
Palmerola KL et al, BJOG 2015 



 

Palmerola KL et al, BJOG 2015 

 



 

Dargaud Y, JTH 2017 



 



Strategy to reduce risk of VTE in 

pregnancy  
 

• Identifying & modifying risk factors in women planning to 
embark on pregnancy –  
 

•  To reduce BMI below 30kg/m2  
 

•  Stop smoking  
 

•  History of VTE  
 
 
•  Optimizing chronic medical illnesses  

 
 

• Improve awareness: e.g. Making patient information 
leaflets/brochures available  
 



“Risk scoring of antenatal and postnatal 
women for VTE is probably the most effective 
way of identifying who is at significant risk 
and needed intervention or treatment with 
thromboprophylaxis”  



An Expert is someone who made all 
possible mistakes in a very narrow 
field 

                                       Niels Bohr 


