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What is a thrombophilia?

Levine et al “The Antiphospholipid Syndrome” NEJM 2002; 346:752-63.

Pregnancy is an inherently 
thrombophilic state

■ Venous thromboembolism complicates 0.5-2.0/1000 
pregnancies.  

■ 9.2% of pregnancy-related deaths.  

■ 4-5 fold increased risk of VTE compared to nonpregnant 
women

■ Risk persists until 6-12 weeks postpartum

■ Inherited thrombophilias

■ Acquired thrombophilias (antiphospholipid 
antibodies)

■ Management of patients with thrombophilias
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Protein C deficiency

■ Multiple mutations in Protein C gene can result in lower 
levels of Protein C

■ Protein C inhibits function of Factor V

■ Up to 0.5% of the population may be Protein C resistant

■ 0.1-1.7% VTE risk per pregnancy (4-17% if h/o prior VTE)

■ Screen with Protein C activity levels (normal >65%)
– Abnormal results can be caused by acquired 

(temporary) protein C resistance  refer to hematology 
for confirmation
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Protein C deficiency

■ Screen with Protein C activity levels (normal >65%)

■ Heterozygotes for Protein C deficiency usually have levels of 
30-65%

■ Homozygous RARE, associated with neonatal purpura 
fulminans

■ Also higher risk of Coumadin skin necrosis in heterozygotes

Factor V Leiden

■ Activated Protein C Resistance

■ Mutation in Factor V gene makes it resistant to inactivation by Protein 
C

■ Most common inherited thrombophilia in the Caucasian population 
(5% prevalence of Factor V Leiden heterozygous)
– Still common in other populations (0.5-2.5%)

■ 0.5-3.1% risk of VTE per pregnancy (10% if h/o prior VTE)

■ Screen with genetic test for Factor V leiden gene mutation (not 
Activated Protein C Resistance test)
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■ Activated Protein C Resistance

■ Mutation in Factor V gene makes it resistant to inactivation by Protein 
C

■ Most common inherited thrombophilia in the Caucasian population 
(5% prevalence of Factor V Leiden heterozygous)
– Still common in other populations (0.5-2.5%)

■ 0.5-3.1% risk of VTE per pregnancy (10% if h/o prior VTE)

■ Screen with genetic test for Factor V leiden gene mutation (not 
Activated Protein C Resistance test)

Protein S Deficiency

■ Vitamin K dependent protein that serves as a cofactor for activated 
Protein C

■ Free and total protein S levels impacted by age, sex, pregnancy, OCP 
use, anticoagulation, DIC (among other things)

■ Low population prevalence (0.1%)

■ 0.3-6.6% risk of VTE per pregnancy (up to 22% if prior VTE)

■ Screen with serum Protein S antigen levels (not activity level)
– Abnormal <55-60%

– NOT valid in pregnancy (be very suspicious of levels <30%)
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Prothrombin Gene Mutation (G20210A) 
(Factor 2 Deficiency)
■ Mutation in the Prothrombin gene causes elevated 

levels
■ Up to 3% of the population, more common in Caucasian 

and Latino, less common in African-American and Asian 
populations

■ 1% risk of VTE per pregnancy (10% if history of prior 
VTE)

■ Screen with Prothrombin gene mutation test
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Prothrombin Gene Mutation (G20210A) 
(Factor 2 Deficiency)
■ Mutation in the Prothrombin gene causes elevated 

levels
■ Up to 3% of the population, more common in Caucasian 

and Latino, less common in African-American and Asian 
populations

■ 1% risk of VTE per pregnancy (10% if history of prior 
VTE)

■ Screen with Prothrombin gene mutation test

Prothrombin Gene Mutation (G20210A) 
(Factor 2 Deficiency)

** Combined mutations of Factor V Leiden and Prothrombin 
Gene Mutation (compound heterozygotes) have a synergistic 

effect – 4-5% risk of VTE per pregnancy EVEN WITH NO 
HISTORY ** Protein C

Activated 
Protein C

Antithrombin 3 Deficiency

■ Antithrombin 3 inhibits function of Factor Xa and Thrombin 

■ Various mutations result in decreased antigen or activity levels

■ Low population prevalence

■ VTE risk depends on specifics of mutation, AT3 levels, family and 
personal history
– As high as 40% during pregnancy in women with strong histories

Antithrombin 3 
Deficiency

Antithrombin 3
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Antithrombin 3 Deficiency

■ Antithrombin 3 inhibits function of Factor Xa and Thrombin 

■ Various mutations result in decreased antigen or activity levels

■ Low population prevalence

■ VTE risk depends on specifics of mutation, AT3 levels, family and 
personal history
– As high as 40% during pregnancy in women with strong histories

Inherited Thrombophilias in Pregnancy. ACOG practice bulletin No. 197.  American College of Obstetricians and 
Gynecologists. Obstet Gynecol 2018;132: e18-e34.

Inherited Thrombophilias in Pregnancy. ACOG practice bulletin No. 197.  American College of Obstetricians and 
Gynecologists. Obstet Gynecol 2018;132: e18-e34.

Antiphospholipid antibodies
■ A large heterogenous group of antibodies that bind to 

phospholipids or phospholipid-binding proteins
■ Associated with increased risk of venous and arterial 

thrombosis, poor pregnancy outcomes, thrombocytopenia, 
thrombotic microangiopathy, stroke, myocardial infarction, 
valvular abnormalities, hemolytic anemia, renal failure …

■ ONLY 3 antiphospholipid antibodies are clinically relevant:
– Lupus anticoagulant
– Anti-beta2-glycoprotein 1
– Anticardiolipin

Miyakis et al, “International Consensus Statement on an Update of the Classification Criteria for Definite Antiphospholipid 
Antibody Syndrome” J Thromb Hemostasis 2006.

Antiphospholipid Antibody Syndrome

■ Patients with documented antiphospholipid antibodies who 
ALSO meet clinical criteria for adverse outcomes resulting 
from antiphospholipid antibodies

■ Must meet BOTH clinical and laboratory criteria

Miyakis et al, “International Consensus Statement on an Update of the Classification Criteria for Definite Antiphospholipid 
Antibody Syndrome” J Thromb Hemostasis 2006.

Antiphospholipid Antibody Syndrome 
Clinical Criteria
■ Thrombosis: one or more clinically significant episodes of thrombosis 

(venous, arterial or small vessel) in any tissue or organ

AND/OR

■ Pregnancy criteria (any of the following):
– One or more unexplained losses of a morphologically normal fetus 

after 10 weeks
– One or more preterm deliveries <34 weeks due to severe pre-

eclampsia or IUGR (placental insufficiency)
– Three or more consecutive unexplained pregnancy losses <10 

weeks

Miyakis et al, “International Consensus Statement on an Update of the Classification Criteria for Definite Antiphospholipid 
Antibody Syndrome” J Thromb Hemostasis 2006.
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Levine et al “The Antiphospholipid Syndrome” NEJM 2002; 346:752-63.

Antiphospholipid Antibody Syndrome 
Laboratory Criteria

One or more of:

– Lupus anticoagulant
– Anti-beta2-glycoprotein 1 IgG or IgM at high titer (>99th

percentile by reporting laboratory)
– Anticardiolipin IgG or IgM at medium or high titer (>40)

Positive on TWO occasions >12 weeks apart

Miyakis et al, “International Consensus Statement on an Update of the Classification Criteria for Definite Antiphospholipid 
Antibody Syndrome” J Thromb Hemostasis 2006.

Antiphospholipid Antibody Syndrome 
Management in Pregnancy

Antiphospholipid Syndrome. ACOG practice bulletin No. 132.  American College of Obstetricians and Gynecologists. Obstet
Gynecol 2012;120: 1514-21.

■ Aspirin 81mg daily PLUS prophylactic Heparin or Lovenox
– Decreases risk of pregnancy loss by 50%

– Decreases risk of thrombotic event 

■ NO additional benefit from corticosteroids or IVIG

■ Growth US, antenatal testing, surveillance for pre-eclampsia due to 
elevated risk of adverse pregnancy outcomes

■ Continue anticoagulation for 6 weeks postpartum

Management of patients with 
thrombophilias
■ Who should we test for thrombophilias?

■ How should we test for thrombophilias?

■ Which patients need anticoagulation?
– Which anticoagulants?
– How much anticoagulation?  
– What about around the time of delivery?
– What about the postpartum period?
– What about breastfeeding?

WHO should we test for 
thrombophilias?
■ Prior venous thromboembolism? 

– Inherited thrombophilias + antiphospholipid antibodies

■ Family history of inherited thrombophilia? 
– Test only for known thrombophlilia or only inherited 

thrombophlilia (if specific mutation unknown)

■ History of stillbirth/Severe IUGR/early pre-eclampsia/other adverse 
pregnancy outcomes?
– Antiphospholipid antibodies ONLY 

■ Recurrent pregnancy loss? 
– Antiphospholipid antibodies ONLY
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WHO should we test for 
thrombophilias?
■ Association between inherited thrombophilias and pregnancy 

complications:
– Most studies small and retrospective
– Larger studies find no (or very weak) associations

■ Anticoagulation NOT shown to improve pregnancy outcomes in women 
with thrombophilias

■ ACOG does not recommend inherited thrombophilia evaluation for 
history of pregnancy complications alone

■ ASRM does not recommend inherited thrombophilia evaluation for 
history of recurrent pregnancy loss 

HOW should we test for thrombophilias?

Inherited Thrombophilias in Pregnancy. ACOG practice bulletin No. 197.  American College of Obstetricians and 
Gynecologists. Obstet Gynecol 2018;132: e18-e34.

*Not valid on OCPs either

HOW should we test for thrombophilias: 
Antiphospholipid Antibodies

- Lupus anticoagulant*

- Anti-beta2-glycoprotein 1 IgG and IgM**

- Anticardiolipin IgG and IgM

*Lupus anticoagulant testing less reliable on anticoagulation

**Some labs will send IgA as well (not clinically relevant)
Miyakis et al, “International Consensus Statement on an Update of the Classification Criteria for Definite Antiphospholipid 
Antibody Syndrome” J Thromb Hemostasis 2006.

Don’t forget to repeat testing 12 weeks later if positive!

A Special Note about MTHFR…
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A Special Note about MTHFR…
■ No evidence that MTHFR increases thrombosis risk in pregnancy

■ No evidence that MTHFR increases pregnancy complications

Your pregnant patient has a thrombophilia 
– NOW WHAT? (Which patients need 
anticoagulation?

■ ALL patients with antiphospholipid antibody SYNDROME 

■ ALL patients with high risk thrombophilias

■ Some patients with low risk thrombophilias

Inherited Thrombophilias in Pregnancy. ACOG practice bulletin No. 197.  American College of Obstetricians and Gynecologists. Obstet Gynecol 2018;132: e18-e34.

Low Risk:
Factor V heterozygote, 
Prothrombin heterozygote, protein 
C/S deficiency

High Risk:
Factor V homozygote, Prothrombin 
homozygote,
Factor V/Prothrombin compound 
heterozygote, AT3 deficiency

Inherited Thrombophilias in Pregnancy. ACOG practice bulletin No. 197.  American College of Obstetricians and Gynecologists. Obstet Gynecol 2018;132: e18-e34.

A side note … some patients WITHOUT 
thrombophilia still qualify for anticoagulation

■ h/o DVT etc

Thromboembolism in Pregnancy. ACOG practice bulletin No. 196.  American College of Obstetricians and Gynecologists. Obstet Gynecol 2018;132: e1-e18.

Your pregnant patient qualifies for 
anticoagulation!

■ Which patients need anticoagulation?
– What type of anticoagulation?
– How much anticoagulation?  
– What about around the time of delivery?
– What about the postpartum period?
– What about breastfeeding?
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Your pregnant patient qualifies for 
anticoagulation!

■ Heparin and Lovenox (LMWH) bind to antithrombin 3 and 
activate it. 
– Heparin causes inhibition of Xa, IIa, iXa, XXIa, XXIIa
– LMWH causes a more specific effect on factor Xa

■ Duration of action: Heparin 4-12 hours, Lovenox 12-24 hours

■ Administration: Heparin IV or SC, Lovenox SC
Antithrombin 3

Heparin

LMWH

Inherited Thrombophilias in Pregnancy. ACOG practice bulletin No. 197.  American College of Obstetricians and Gynecologists. Obstet Gynecol 2018;132: e18-e34.

1.5mg/kg q24h NOT 
appropriate in pregnancy

Inherited Thrombophilias in Pregnancy. ACOG practice bulletin No. 197.  American College of Obstetricians and Gynecologists. Obstet Gynecol 2018;132: e18-e34.

Check anti-Xa level once 
each trimester 

Inherited Thrombophilias in Pregnancy. ACOG practice bulletin No. 197.  American College of Obstetricians and Gynecologists. Obstet Gynecol 2018;132: e18-e34. Inherited Thrombophilias in Pregnancy. ACOG practice bulletin No. 197.  American College of Obstetricians and Gynecologists. Obstet Gynecol 2018;132: e18-e34.

Usually need q8h dosing 
for therapeutic SC 
heparin
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Anticoagulation management 
intrapartum/postpartum
■ Criteria for regional anesthesia: 12 hours after last heparin dose, 24 

hours after last lovenox dose (usually)

■ Consider transition from lovenox to heparin at 36 weeks, or sooner if 
concern for preterm delivery
– May not be ideal for women on therapeutic regimens

■ Consider IOL at 39-40 weeks to facilitate holding anticoagulation

■ Restart anticoagulation 6-12 hours after delivery
– If concern for hemorrhage in a patient on therapeutic dosing, can 

start prophylactic dosing at 6-12 hours and switch to therapeutic 
dosing at 24 hours

■ Continue for 6 weeks postpartum

Other anticoagulants …
■ Coumadin – vitamin K antagonist

– Blocks action of vitamin K dependent clotting factors

– Initial PRO-thrombotic action (inhibition of protein C/S) then antithrombotic 
action

– Associated with Warfarin Embryopathy (facial dysmorphism, skeletal 
abnormalities, developmental delay, IUGR)

– Causes fetal anticoagulation as well as maternal

– Occasionally used in pregnancy for very high risk patients (artificial heart 
valves)

■ NOACs (Novel Oral Anticoagulants) – Xarelto, Pradaxa, Elequis

– Direct thrombin inhibitors or Factor Xa inhibitors

– Limited pregnancy safety data, concern for increased risk of miscarriage and 
hemorrhage
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Breastfeeding and anticoagulation

■ Heparin, Lovenox, Coumadin all found in very low levels in 
breastmilk 
– Safe for breastfeeding

■ Avoid NOACs due to lack of data
– If a patient is determined to breastfeed on NOAC, 

contact InfantRisk (Texas Tech) who maintain a safety 
registry

Example patient A – personal history of 
DVT while on OCPs
■ Do we test for thrombophilias?

■ Do we anticoagulate?

■ Antepartum dosing?

■ Transition to Heparin?

■ Postpartum plan?

Example patient B – Family history of father with 2 DVTs, died 
of PE, patient told that her father’s blood was “too thick” but 
never knew why.  Patient has personal history of DVT after 
knee surgery.
■ Do we test for thrombophilias? – YES – ANTITHROMBIN 3 levels LOW

■ Do we anticoagulate?

■ Antepartum dosing?

■ Transition to Heparin?

■ Postpartum plan?

Example patient C – Family history of mother 
with DVT, mother tested positive for Factor V 
Leiden 
■ Do we test for thrombophilias? – YES – positive for Factor V Leiden heterozygote

■ Do we anticoagulate?

■ Antepartum dosing?

■ Transition to Heparin?

■ Postpartum plan?


