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Thrombosis & Pregnancy
Milk Leg

‘… a white, elastic, and exquisitely 
sensible swelling, commencing in the hip, 
groin, or back, and proceeding down only 
one leg at a time, attended with heat, pain, 
and an inability to move the limb, and great 
suffering when moved.  The effect usually 
extends to the other leg, and frequently 
becomes general.  To prevent or cure this 
form of disease, steam the lower 
extremities, and bathe in stimulating 
liniment, give composition and pills No. 1.  
If this does not remove the cause, give a 
full course of medicine.’



Virchow’s Triad & 
Pregnancy

Changes in the 
flow of blood

Changes in venous tone
Compression of IVC by gravid uterus

Changes in the 
blood constituents

Increased levels of coagulation factors
Decreased fibrinolysis
Reduced protein S

Changes in the 
blood vessel wall

Endothelial cell damage may occur during 
delivery



Thrombosis & Pregnancy

Pulmonary thromboembolism
Commonest cause of maternal death in the UK *

Risk of VTE in pregnancy
Unclear but probably 1:1000 pregnancies
6-10 fold higher than non-pregnant women
15-fold increased risk post-partum
~50% VTE occur in the first two trimesters

*’Why Mothers Die’ 2000-2002. RCOG 2004



Thrombosis & Pregnancy

James et al Am J Obs & Gyn 2006
Nationwide Inpatient Sample data

>9m pregnancy admissions
>8m deliveries

VTE risk 1.72 per 1000 deliveries
Mortality 1.1 per 100,000 deliveries



Maternal Deaths from Thrombosis 
and Thromboembolism

Maternal deaths from thrombosis and thromboembolism 
England and Wales 1952–84; United Kingdom 1985–2002



Maternal Deaths from Thrombosis 
and Thromboembolism

2000-2002
30 deaths from venous thromboses

5 cerebral vein thromboses
25 deaths from PE

4 antepartum [3 1st Trimester/1 3rd]
3 previous history of VTE - no prophylaxis given

4 following fetal losses early in pregnancy
17 post-partum deaths (10 C-S)

19/25 had identifiable risk factors for thrombosis
[6/25 no information available]

Why Mothers Die 2000-2002





Risk Factors for Thrombosis in 
Pregnancy

James et al Am J Obs & Gyn 2006

Risk Factor Odds Ratio
Thrombophilia 51.8
History of VTE 24.8

Heart disease 7.1
APS [Lupus] 15.8 [8.7]

Sickle cell disease 6.7
Obesity 4.4
Age >35 1.4



Thrombosis in Pregnancy



Thrombosis in Pregnancy



VTE in Pregnancy?
Diagnosis

Only 10% of cases are 
confirmed
D-dimers of limited value
Proximal rather than distal
80% cases affect the left leg
Doppler/MRI/V-Q scanning



D-dimer Levels in Pregnancy

Chabloz et al Thrombosis and Haemostasis 2001;115:1365



VTE in Pregnancy?
Treatment

Low Molecular Weight Heparin 
e.g. Clexane

Predictable pharmacokinetics
Better safety profile
No transplacental passage 
Monitoring may be necessary
Weight adjusted dose

Unfractionated heparin
sc twice daily injections
Monitor via APTT
Risk of HIT and osteoporosis

Duration
Pregnancy + at least 8 weeks 
post-partum



Warfarin & Pregnancy
Warfarin

Vitamin K antagonist
Crosses the placenta

Contraindicated in 1st trimester →
1-3% risk of embryopathy
Risk of intracranial bleed
Increased risk of miscarriage



Thromboprophylaxis in Pregnancy

Why?
To prevent thrombosis in at-risk women

??To increase the chances of a successful pregnancy



Thrombophilia & Pregnancy
Thrombophilia

Predisposition to thrombosis
Thrombophilia screen [cost ~£200+]

Antithrombin
Protein C and S
APCr
Antiphospholipid antibodies

Lupus anticoagulant
Anticardiolipin antibodies
Anti-β2 glycoprotein I antibodies

Factor V Leiden mutation
Prothrombin 3' UTR mutation

[MTHFR]

[Homocysteine]

Clotting-based assays

DNA-based tests

ELISA assays



Thromboprophylaxis in Pregnancy

Base-line tests
FBC
Renal and liver function tests
Coagulation screen

Clexane 40mg sc once daily (± LDA)
Check platelets at 4 weeks and thereafter every 
8 weeks
Management plan
Compression stockings



Thrombophilia & Pregnancy
Venous thromboembolic 
disease (VTE)
Early pregnancy loss (1st or 2nd

trimester)
Late pregnancy loss
Pre-eclampsia
Placental abruption
IUGR

Robertson et al: Thrombophilia in pregnancy: a systematic review
British Journal of Haematology 2005;132:171-196

234 studies identified
79 met inclusion criteria

3 RCTs



Thrombophilia & Pregnancy

VTE 9 studies (n = 2526)
All showed a significant increased 
risk of VTE
MTHFR conflicting results

Robertson et al: Thrombophilia in pregnancy: a systematic review
British Journal of Haematology 2005;132:171-196



Thrombophilia & Pregnancy

Early pregnancy loss 25 studies (n = 7167)
Overall positive association
Factor V Leiden – increased risk 
of 2nd trimester pregnancy loss

MTHFR data conflicting

Late pregnancy loss 15 studies (n = 4038)
Overall positive association

Robertson et al: Thrombophilia in pregnancy: a systematic review
British Journal of Haematology 2005;132:171-196



Thrombophilia & Pregnancy

Pre-eclampsia 25 studies (n = 11183)
Overall positive association

Placental abruption 7 studies (n = 922)
Overall positive association

IUGR 5 studies (n = 619)
Positive trend in women with thrombophilia

Robertson et al: Thrombophilia in pregnancy: a systematic review
British Journal of Haematology 2005;132:171-196



APL & Recurrent Miscarriage

Women with recurrent miscarriage and aPL have a 
90% chance of a future miscarriage

2 prospective randomised trials
Heparin + LDA 70-80% live birth rate
LDA 40%

Rai et al BMJ 1997;253
Kutteh et al Am J Obstet Gynecol 1996;174:1584



Global Markers of Coagulation 
and Recurrent Miscarriage

Evidence that women with recurrent miscarriage are in a 
prothrombotic state outside of pregnancy



Pregnancy Outcome –
No treatment
Difficult to establish
187 women with recurrent pregnancy loss

Follow-up in 171 cases
81% cases live birth 

78% no previous liveborn infants
86.35 previous liveborn infant

108 women
3+ consecutive miscarriages
57/108 (53%) live birth

J Reprod Med 1991;36(3):184
Human Reproduction 2003;18(12):2540



Recurrent Miscarriage: ‘The Net’



‘The Dallas Experience’
Study group
351 women recurrent miscarriage (2-9)

8% no clotting defect identified
2% coagulopathy
90% ‘thrombophilia’

Treatment: LDA + UFH/LMWH
Folic acid + pyridoxine

Outcome
2/312 treatment failures
99% success rate

Bick et al Clinical & Applied Thrombosis & Hemostasis 2005

Dallas Thrombosis Hemostasis and 
Vascular Medicine Clinical Center



Are LMWHs safe in pregnancy?

Greer et al Blood 2005;106(2):410

64 reports (2777 pregnancies)

Deaths Nil
HIT Nil
Bleeding 1.98% (usually obstetric)
Skin rashes 1.8%
Osteoporotic fractures 0.04%

Recurrent VTE: Treatment 1.15% (5-8% non-pregnant)
Prophylaxis 1.38% (2.5% no treatment)



Thrombophilia, Pregnancy & 
Thromboprophylaxis

Increasing data that thrombophilias are 
associated with pregnancy-related pathology
Anecdotally antithrombotic therapy in pregnancy 
has been shown to be of benefit in improving 
fetal outcome
Unclear if intervention with LMWH ± aspirin is of 
benefit
Need for randomised control trials



IVF and Thrombosis

35 case reports of upper extremity DVT in women 
undergoing artificial reproductive technology

Mean gestational age at presentation 7 weeks
81% cases involve the internal jugular vein
29% cases no evidence of OHSS
9/22 (41%) cases thrombophilia v. 26% non-pregnant individuals
Treatment involves therapeutic anticoagulation

Increased rate of IVF failure in women with thrombophilia

JTH 2006;4(8):1661



Thromboprophylaxis, Pregnancy & 
Epidural Anaesthesia

UK: Risk of haematoma formation 1:2,000,000
Recommendations

Good communication 
Women on therapeutic anticoagulation must be switched to 
prophylactic anticoagulation prior to delivery
Check platelet count and coagulation screen
Avoid epidural anaesthesia within 12 hours of LMWH 
anticoagulation 
Avoid removal epidural catheter within 4 hours of LMHW 
administration
Avoid concomitant anticoagulant/anti-platelet medication



Summary & Recommendations

RCOG/SIGN

All women in pregnancy should undergo a risk 
assessment for VTE
Previous VTE in association with 
pregnancy/COC usage or idiopathic VTE

→ Early antenatal/postnatal 
thromboprophylaxis 

Previous VTE but temporary risk factors, no 
identifiable thrombophilia or current risk factors

→ Consider postpartum 
thromboprophylaxis

Asymptomatic women with thrombophilia and 
no other risk factors → Varies with mutation(s)

Multiple acquired risk factors → Early antenatal/postnatal 
thromboprophylaxis



Summary

LMWHs are the treatment of choice for women 
with VTE in pregnancy
The role of LMWHs/LDA in the prevention of 
recurrent miscarriage remains unclear





Case History 1

A 34-year-old woman is diagnosed with a left ilio-
femoral DVT at 28 weeks gestation
How would you manage her?
How would you manage future pregnancies?



Case History 2

A 42-year-old woman has a history of 3 recurrent 
1st trimester miscarriages. Investigations show 
the presence lupus anticoagulant and elevated 
anticardiolipin antibodies. 

How would you manage her?



Case History 3

A 42-year-old woman has a history of 3 recurrent 
1st trimester miscarriages. Investigations 
including prothrombotic studies show no 
abnormalities. 

How would you manage her?
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