Inherited Thrombophilias in Pregnancy
Background:
Inherited thrombophilias are significant contributors to venous thromboembolism (VTE)
associated with pregnancy. Current data suggest that inherited thrombophilias do not
appear to be associated with increased risks of fetal loss, pre-eclampsia, or fetal growth
restriction, although an association with placental abruption remains uncertain.
Most common disorders:
1. Antithrombin III (AT III) deficiency
2. Protein C (PC) deficiency
3. Protein S (PS) deficiency
4. Activated protein C resistance (APCR) due to Factor V Leiden mutation (Factor V
Leiden)
5. Mutation in prothrombin gene (Prothrombin G20210A)
6. Hyperhomocysteinemia
Note: Testing for MTHFR mutations is not recommended as part of VTE
evaluation.
These inherited coagulopathies, with the exception of hyperhomocysteinemia, are
responsible for increased risks of VTE.
Effects of pregnancy:
• A 20% increase in levels of fibrinogen, factors II, VII, X, VIII and XII.
• Endogenous anticoagulant levels increase minimally (TFPI, α – 2 –
Macroglobulin).
• ATIII, heparin co factor II and protein C remain constant.
• Protein S significantly decreases.
• Factor VIII levels are elevated.
The net effect of these pregnancy induced hemostatic changes is to promote clot
formation.
Factor V Leiden Mutation (FVL):
• Prevalence
- 5% of European population.
- 3% of African American whose ancestors are not recent immigrants are
heterozygous for FVL.
• 40% of VTE in pregnancy occurs in women heterozygous for FVL.
• Risks of VTE (see Table 1 below).
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Prothrombin Gene G20210A:
• Present in 3% of European population.
• 17% of VTE in pregnancy occur in association with prothrombin gene mutation.
• Risks of VTE (see Table 1 below).
Protein C Deficiency:
• Prevalence
- 0.2-0.3% by functional assay.
• Results from > 160 distinct mutations.
• Risks for VTE (see Table 1 below).
Protein S Deficiency:
• Caused by either silenced gene or mutation causing low protein S levels and
activity.
• Assays affected by pregnancy.
- Cutoff for free protein S antigen level in 2nd trimester is 30%.
- Cutoff for free protein S antigen level in 3rd trimester is 24%.
• Risks of VTE (see Table 1 below).
Antithrombin III Deficiency:
• Rarest and most thrombogenic thrombophilia.
• Results from > 250 mutations causing reduced antigen level and activity or
normal antigen level with reduced activity.
• Prevalence
- 1/2500
• Risks of VTE (see Table 1 below).
Methylenetetrahydrofolate Reductase Mutations (MTHFR):
• Homozygosity most common cause of hyperhomocysteinemia.
• Prevalence
- C677T and A1298C present in 10-16% and 4-6% of all Europeans,
respectively.
• Mutations alone do not raise risk of VTE and elevated homocysteine levels are
only weak VTE risk factors.
• Testing for MTHFR mutations is not recommended as part of VTE evaluation.
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Management Issues
Who should be tested?
• Personal history of VTE with non-recurrent risk factor.
• First-degree relative with high-risk thrombophilia.
• Recurrent pregnancy loss or placental abruption are not indications for testing.
How to test patients:
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Who should be treated and how?:
• Decision to treat with thromboprophylaxis, anticoagulant therapy, or surveillance
is influenced by VTE history, thrombophilia severity, and other risk factors.
• Management should be individualized.
• Postpartum treatment should at least equal antepartum treatment.
• Warfarin and Low Molecular Weight Heparin (LMWH) are compatible with breast
feeding.
• Consider pneumatic compression boots or elastic stockings in patients with
known thrombophilia until ambulatory postpartum.
• Consider substituting unfractionated heparin (UFH) for LMWH at 36 weeks,
sooner if earlier delivery is anticipated.
• Instruct patients to withhold injections at onset of labor.
• Regional anesthesia need not be withheld beyond 12 hours of prophylactic or 24
hours after a therapeutic dose of LMWH.
• If rapid reversal of UFH or LMWH is needed, protamine sulfate can be used.
• Postpartum UFH or LMWH can be started 4-6 hours after vaginal delivery and 612 hours after cesarean delivery.
• UFH or LMWH should be continued for at least 3-5 days after initiating warfarin in
patients undergoing such treatment or until international normalized ratio (INR) is
therapeutic for 2 consecutive days.
• Avoid estrogen-containing contraception.
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Notes
Calcium hemostasis
Because of the osteopenic effects of heparin, calcium supplementation should be
considered (1500 mg qd) as well as weight bearing exercise following the pregnancy.
Bone densitometry could be considered in patients receiving over 15,000 U for greater
than 6 months.
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