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P RAC T I C E
BUL L E T I N

THE AMERICAN COLLEGE OF OBSTETRICIANS AND GYNECOLOGISTS
WOMEN’S HEALTH CARE PHYSICIANS

Committee on Practice Bulletins—Obstetrics. This Practice Bulletin was developed by the Committee on Practice Bulletins—Obstetrics with the assis-
tance of Charles Lockwood, MD, and George Wendel, MD. The information is designed to aid practitioners in making decisions about appropriate obstetric 
and gynecologic care. These guidelines should not be construed as dictating an exclusive course of treatment or procedure. Variations in practice may be 
warranted based on the needs of the individual patient, resources, and limitations unique to the institution or type of practice.

Background
The Hemostatic Paradox of Pregnancy
Pregnancy poses a particularly complex hemostatic chal-
lenge. Successful pregnancy requires the avoidance of 
hemorrhage during implantation, endovascular cytotro-
phoblast remodeling of maternal spiral arteries, and 
during the third stage of labor, yet also requires the main-
tenance of a fluid uteroplacental circulation. Maintaining 
hemostatic balance during pregnancy requires alterations 
in both local uterine and systemic clotting, as well as 
anticoagulant and fibrinolytic proteins. The decidual 
layer of the uterus plays a crucial role in the prevention 
of hemorrhage during implantation, placentation, and the 
third stage of labor (1, 2). Confirmation of the crucial role 
that the decidua plays in the maintenance of gestational 
hemostasis is seen in the hemorrhage associated with 
obstetric conditions marked by absent or impaired decidua 
(eg, ectopic pregnancy and placenta accreta). Conversely, 
decidual tissue factor also can promote the intense hypofi-
brinogenemia and disseminated intravascular coagulation 
observed in decidual hemorrhage (ie, placental abruption). 

Pregnancy is marked by increased clotting potential, 
decreased anticoagulant activity, and decreased fibrino-
lysis (3–5). The thrombotic potential of pregnancy is 
exacerbated by venous stasis in the lower extremities 
due to compression of the inferior vena cava and pel-
vic veins by the enlarging uterus, a hormone-mediated
increase in venous capacitance, insulin resistance, and 
hyperlipidemia. Thus, it is not surprising that venous 
thromboembolism complicates approximately 1 in 1,600
births and is a leading cause of maternal morbidity in the 
United States (6, 7). 

There is a strong association between inherited throm-
bophilias and venous thromboembolism, which makes 
detection of these mutations a logical target for prevention 
strategies (Table 1). However, it is controversial whether 
there is an association between inherited thrombophilias 
and uteroplacental thrombosis leading to adverse preg-
nancy outcomes such as fetal loss, preeclampsia, fetal 
growth restriction, and placental abruption (8). This pos-
sible association has resulted in increased screening for 
thrombophilias in pregnancy, although there has been no 
confirmation of treatment benefits.

Inherited Thrombophilias in Pregnancy
Inherited thrombophilias are associated with an increased risk of venous thromboembolism and also have been linked 
to adverse outcomes in pregnancy. However, there is limited evidence to guide screening for and management of these 
conditions in pregnancy. The purpose of this document is to review common thrombophilias and their association with 
maternal venous thromboembolism risk and adverse pregnancy outcomes, indications for screening to detect these 
conditions, and management options in pregnancy.
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Prevalence of Common Inherited 
Thrombophilias 

Factor V Leiden
The prevalence of the factor V Leiden mutation in
European populations is approximately 5% (9). Although 
the mutation is virtually absent in African Blacks, Chinese, 
Japanese, and other Asians, it is present in 3% of African 
Americans whose ancestors are not recent emigrants. 
The mutation renders factor V refractory to proteolysis 
by activated protein C. Women who are heterozygous 
for factor V Leiden have been observed to account for 
approximately 40% of cases of venous thromboembolism 
during pregnancy; however, the risk of venous thrombo-
embolism among pregnant women who are heterozygous 
for factor V Leiden without a personal history of venous 

thromboembolism or an affected first-degree relative with 
a thrombotic episode before age 50 is less than 0.3% (10, 
11). In contrast, this risk increases to at least 10% among 
pregnant women with a personal or family history of 
venous thromboembolism (11). Pregnant women who are 
homozygous for factor V Leiden without a personal his-
tory of venous thromboembolism or affected first-degree 
relative have a 1–2% risk for venous thromboembolism, 
whereas those with such a history have a 17% risk (11). 

Prothrombin G20210A
The prothrombin G20210A mutation is a point mutation 
that results in elevated circulating prothrombin levels 
(9). The prothrombin G20210A mutation is present in 
approximately 3% of the European population, and it 
has been reported to account for 17% of cases of venous 

Table 1. Risk of Venous Thromboembolism With Different Thrombophilias

 Prevalence VTE Risk  VTE Risk  
 in General  per Pregnancy  per Pregnancy 
 Population (No History)  (Previous VTE)  Percentage of 
 (%) (%) (%)  All VTE References

Factor V Leiden heterozygote  1–15 <0.3 10 40 1–4 

Factor V Leiden homozygote <1 1.5 17 2 1–4 

Prothrombin gene heterozygote  2–5 <0.5 >10 17 1–4 

Prothrombin gene homozygote  <1 2.8 >17 0.5 1–4 

Factor V Leiden/prothrombin  0.01 4.7 >20 1–3 1–4 
double heterozygote 

Antithrombin III activity (<60%)  0.02 3–7 40 1 1, 5, 6 

Protein C activity (<50%)  0.2–0.4 0.1–0.8 4–17 14 1, 5, 7 

Protein S free antigen (<55%)  0.03–0.13 0.1 0–22 3 1, 8–10 

Abbreviation: VTE, venous thromboembolism.

 1. Franco RF, Reitsma PH. Genetic risk factors of venous thrombosis. Hum Genet 2001;109:369–84. (Level III)

 2. Gerhardt A, Scharf RE, Beckmann MW, Struve S, Bender HG, Pillny M, et al. Prothrombin and factor V mutations in women with a history of thrombosis during 
pregnancy and the puerperium. N Engl J Med 2000;342:374–80. (Level II-3)

 3. Zotz RB, Gerhardt A, Scharf RE. Inherited thrombophilia and gestational venous thromboembolism. Best Pract Res Clin Haematol 2003;16:243–59. (Level III)

 4. Haverkate F, Samama M. Familial dysfibrinogenaemia and thrombophilia. Report on a study of the SSC Subcommittee on fibrinogen. Thromb Haemost 
1995;73:151–61. (Level II-2)

 5. Carraro P. Guidelines for the laboratory investigation of inherited thrombophilias. Recommendations for the first level clinical laboratories. European Communities 
Confederation of Clinical Chemistry and Laboratory Medicine, Working Group on Guidelines for Investigation of Disease. Clin Chem Lab Med 2003;41:382–91. 
(Level III)

 6. Friederich PW, Sanson BJ, Simioni P, Zanardi S, Huisman MV, Kindt I, et al. Frequency of pregnancy-related venous thromboembolism in anticoagulant factor-
deficient women: implications for prophylaxis [published errata appear in Ann Intern Med 1997;127:1138; Ann Intern Med 1997;126:835]. Ann Intern Med 
1996;125:955–60. (Level II-2)

 7. Vossen CY, Preston FE, Conard J, Fontcuberta J, Makris M, van der Meer FJ, et al. Hereditary thrombophilia and fetal loss: a prospective follow-up study. J Thromb 
Haemost 2004;2:592–6. (Level II-2)

 8. Paidas MJ, Ku DH, Lee MJ, Manish S, Thurston A, Lockwood CJ, et al. Protein Z, protein S levels are lower in patients with thrombophilia and subsequent pregnancy 
complications. J Thromb Haemost 2005;3:497–501. (Level II-3)

 9. Dykes AC, Walker ID, McMahon AD, Islam SI, Tait RC. A study of Protein S antigen levels in 3788 healthy volunteers: influence of age, sex and hormone use, and 
estimate for prevalence of deficiency state. Br J Haematol. 2001; 113:636–41. (Level II-3)

 10. Goodwin AJ, Rosendaal FR, Kottke-Marchant K, Bovill EG. A review of the technical, diagnostic, and epidemiologic considerations for protein S assays. Arch Pathol 
Lab Med 2002;126:1349–66. (Level III)
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thromboembolism in pregnancy (10). As with factor V 
Leiden, a personal history or history of venous throm-
boembolism in a first-degree relative before age 50 
years increases the risk of venous thromboembolism in 
pregnancy. Without such a history, carriers of the pro-
thrombin G20210A mutation have a less than 0.5% risk 
of venous thromboembolism during pregnancy; for a 
carrier with such a history, the risk exceeds 10% (10).
Pregnant women who are homozygous for the prothrom-
bin G20210A mutation without a personal or positive 
family history have a 2–3% risk of venous thromboem-
bolism in pregnancy, whereas such a history confers a 
substantially greater risk. The combination of factor V 
Leiden and prothrombin G20210A mutations has synergis-
tic hypercoagulable effects. Those who are heterozygous 
for this combination, although present in only 1/10,000 
patients, have a 4–5% risk of venous thromboembolism 
even without a personal or positive family history (10, 11). 

Protein C Deficiency
Protein C deficiency has been linked to more than 160 
distinct mutations that produce a highly variable pheno-
type (9). The prevalence of protein C deficiency is 0.2–
0.3% when determined by a functional assay with a cutoff 
of 50–60%. The risk of venous thromboembolism in 
pregnancy among the typical protein C deficient patient 
with a personal or family history has been reported to be 
2–7% (12, 13). Although rare, newborns homozygous 
for protein C deficiency will develop neonatal purpura 
fulminans and require lifetime anticoagulation (14).

Protein S Deficiency
Protein S deficiency generally has two causes, a silenced 
gene, or a mutation, which results in reduced free protein 
S antigen levels and activity (9). Detection of protein S 
deficiency using activity assays alone is subject to sub-
stantial variability due to fluctuating levels of protein S 
binding protein in pregnancy (15). Therefore, screening 
in nonpregnant women is more reliable (16). However, 
if screening in pregnancy is necessary, cutoff values 
for free protein S antigen levels in the second and third 
trimesters have been identified at less than 30% and less 
than 24%, respectively (4). Among those with a positive 
family history, the risk of venous thromboembolism in 
pregnancy has been reported to be 6–7% (17). As with 
protein C deficiency, homozygous protein S deficiency 
results in neonatal purpura fulminans (14).

Antithrombin deficiency
Antithrombin deficiency is highly thrombogenic but rare. 
The more than 250 associated mutations can decrease 
gene transcription, leading to reductions in both antigen 

and activity, or alter structure and function leading to 
normal antigen levels but decreased activity (9, 18). The 
very rare homozygous state is associated with little or no 
antithrombin activity. The prevalence of antithrombin 
deficiency is approximately 1/2,500 (18, 19). In nonpreg-
nant patients, the risk of venous thromboembolism among 
antithrombin-deficient patients is increased more than 
25-fold (18). Pregnancy may increase the thrombogenic 
potential of antithrombin deficiency substantially (13, 17). 
However, this risk may be much lower in the absence of a 
positive personal or family history (11). 

Methylenetetrahydrofolate Reductase 
Mutations
Homozygosity for the methylenetetrahydrofolate reduc-
tase (MTHFR) gene mutations is the most common 
cause of hyperhomocysteinemia. Homozygosity for the 
MTHFR C677T and A1298C polymorphisms is present
in 10–16% and 4–6% of all Europeans, respectively 
(20). However, MTHFR mutations by themselves do not 
appear to convey an increased risk for venous thrombo-
embolism in either nonpregnant (21) or pregnant women 
(22). Although hyperhomocysteinemia was previously 
reported to be a modest risk factor of venous throm-
boembolism (23, 24), recent data indicate that elevated 
homocysteine levels are a weak risk factor for venous 
thromboembolism (25). This observation may reflect the 
folate-replete diet of developed nations, including folate 
supplementation of flour in the United States. Moreover, 
intervention studies with vitamin B supplementation 
in nonpregnant patients show no reduction in venous 
thromboembolism (26, 27). Thus, there is insufficient 
evidence to support assessment of MTHFR polymor-
phisms or measurement of fasting homocysteine levels 
in the evaluation of a thrombophilic etiology for venous 
thromboembolism and, therefore, it is not recommended.

Other Thrombophilias
A variety of other thrombophilias have been described, 
including alternative mutations in the factor V gene, a 
promoter mutation in the PAI-1 gene, protein Z defi-
ciency, and activity-enhancing mutations in various 
clotting factor genes. Although they appear to exert little 
independent risk of venous thromboembolism, they may 
exacerbate risk among patients with the aforementioned 
mutations. However, there is insufficient evidence to 
recommend screening for these thrombophilias.

Inherited Thrombophilias and Adverse 
Pregnancy Outcomes
A definitive causal link cannot be made between inher-
ited thrombophilias and adverse pregnancy outcomes. 
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Most of the available studies are small case–control 
and cohort studies assembled in heterogeneous popula-
tions, are frequently contradictory, and display potential 
reporting biases (28, 29). 

Fetal Loss
Whereas meta-analyses and a retrospective cohort study 
have revealed an association between inherited throm-
bophilias and first-trimester pregnancy loss, (30–34) 
prospective cohort studies have found no association 
between inherited thrombophilias and fetal loss. The 
Eunice Kennedy Shriver National Institute of Child 
Health and Human Development’s Maternal–Fetal 
Medicine Units Network tested low-risk women with 
a singleton pregnancy less than 14 weeks of gestation. 
The Maternal–Fetal Medicine Units Network identified 
134 women who were heterozygous for factor V Leiden 
among 4,885 pregnant women, and found no increase in 
the incidence of fetal loss (35). Similar findings of no 
increased risk of fetal loss were noted for maternal car-
riers of the prothrombin G20210A gene mutation (36). 

Preeclampsia 
Some clinical studies have reported a link between fac-
tor V Leiden and preeclampsia, severe preeclampsia, 
and preeclampsia before 37 weeks of gestation (37, 38). 
However, multiple other case–control studies have failed 
to demonstrate an association between factor V Leiden 
mutation and preeclampsia (35, 39–42). 

Multiple studies also have failed to establish a link 
between prothrombin G20210A mutation and either pre-
eclampsia or severe preeclampsia (35, 36, 41, 43–45). 
Several meta-analyses have suggested an association 
between protein C and protein S deficiency and pre-
eclampsia; however, these conclusions are based on a 
small number of studies that also contained small num-
bers of participants (46). There is insufficient evidence to 
conclude that inherited thrombophilias are associated with 
an increased occurrence of preeclampsia. 

Intrauterine Growth Restriction 
Multiple case–control, cohort, and systematic review stud-
ies have failed to detect a significant association between 
factor V Leiden and intrauterine growth restriction (IUGR) 
less than the 10th percentile or less than the 5th percen-
tile (37, 41, 47). A similar lack of association was noted 
between prothrombin G20210A mutation and IUGR
(36, 48, 49). A case–control study among 493 newborns 
with IUGR and 472 matched controls found no asso-
ciation between IUGR and factor V Leiden, prothrombin 
G20210A mutation, or MTHFR mutations (50). 

Placental Abruption
Overall, there is insufficient evidence to establish a 
link between thrombophilias and placental abruption. 
Prospective cohort analyses of factor V Leiden, pro-
thrombin G20210A, and pregnancy outcome found no 
association with placental abruption (35, 36). However, a 
meta-analysis of case–control studies reported an associa-
tion between placental abruption and both homozygosity 
and heterozygosity for the factor V Leiden mutation and 
link between prothrombin G20210A mutation hetero-
zygosity and placental abruption (46). The Hordaland 
Homocysteine Study found an association between pla-
cental abruption and hyperhomocysteinemia greater than 
15 micromol/L (51), but minimal association between 
homozygosity for the C677T MTHFR polymorphism and 
placental abruption (52).

Clinical Considerations and 
Recommendations

 Who are candidates for thrombophilia 
evaluation?

Screening for thrombophilias is controversial. It is useful 
only when results will affect management decisions, and 
is not useful in situations where treatment is indicated 
for other risk factors. Screening may be considered in 
the following clinical settings: 

• A personal history of venous thromboembolism 
that was associated with a nonrecurrent risk factor 
(eg, fractures, surgery, and prolonged immobiliza-
tion). The recurrence risk among untreated pregnant 
women with such a history and a thrombophilia 
was 16% (odds ratio, 6.5; 95% confidence interval, 
0.8–56.3) (53).

• A first-degree relative (eg, parent or sibling) with a 
history of high-risk thrombophilia or venous throm-
boembolism before age 50 years in the absence of 
other risk factors in as much as affected women 
should receive prophylaxis 

In other situations, thrombophilia testing is not 
routinely recommended. Testing for inherited throm-
bophilias in women who have experienced recurrent 
fetal loss or placental abruption is not recommended. 
Although there may be an association in these cases, 
there is insufficient clinical evidence that antepartum 
prophylaxis with unfractionated heparin or low molecu-
lar weight heparin (LMWH) prevents recurrence in these 
patients (54). However, screening for antiphospholipid 
antibodies may be appropriate in patients experiencing 
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dose according to anti-Xa levels is controversial. The 
therapeutic range for prophylaxis is uncertain, and dose 
adjustment to reach target anti-Xa levels has not been 
shown to increase safety or efficacy of prophylaxis. It is 
not possible to make definitive recommendations about 
which prophylactic regimen of unfractionated heparin 
should be used if active prophylaxis is chosen. All 
patients with inherited thrombophilias should undergo 
individualized risk assessment, which may modify man-
agement decisions. Various unfractionated heparin and 
LMWH regimens are described in Table 3.

 In which patients should treatment be con-
sidered to prevent venous thromboembolism?

The decision to treat with thromboprophylaxis, anticoagu-
lant therapy, or no pharmacologic treatment (antepartum 
surveillance) is influenced by the venous thromboem-
bolism history, severity of inherited thrombophilia, and 
additional risk factors. All patients with inherited throm-
bophilias should undergo individualized risk assessment, 
which may modify management decisions. The decision 
regarding intensity of treatment may be shaped by other 
risk factors, such as cesarean delivery, prolonged immo-
bility, obesity, and family history of thrombophilia or 
venous thromboembolism. Treatment recommendations 
are listed in Table 4.

For women receiving prolonged anticoagulation for a 
venous thromboembolism episode who become pregnant, 
it is recommended that unfractionated heparin or LMWH 
be used in place of vitamin K antagonists. Low molecular 
weight heparin is preferred over unfractionated heparin 
for prevention and treatment of venous thromboembolism 
in pregnant women. Any increased risk of venous throm-
boembolism in pregnancy appears to be greatest before 20 
weeks of gestation, so if antepartum prophylaxis is used, it 

fetal loss (see Practice Bulletin No. 68, Antiphospholipid 
Syndrome, November 2005). In addition, there is insuf-
ficient evidence of an association and, therefore, insuf-
ficient evidence to either screen for or treat women with 
inherited thrombophilias and obstetric histories that 
include complications such as IUGR or preeclampsia. 

 What laboratory tests are recommended for 
thrombophilia screening? 

Recommended tests for inherited thrombophilias are 
listed in Table 2. Whenever possible, laboratory testing 
should be performed remote (after 6 weeks) from the 
thrombotic event and while the patient is not pregnant 
and not taking anticoagulation or hormonal therapy.

Ideally, protein S deficiency should be assessed 
initially by performing a functional assay remote from 
pregnancy. A value less than 55% should be followed 
up by assessing free protein S levels. In the nonpregnant 
state, a free protein S antigen value less than 55% is 
consistent with protein S deficiency. In pregnancy, it is 
unclear what protein S activity value is diagnostic, but 
free protein S cutoffs of less than 30% and less than 
24% may be used in the second and third trimesters, 
respectively. 

Because of the lack of association between MTHFR 
and negative pregnancy outcomes, screening with fast-
ing homocysteine levels or MTHFR mutation analyses 
are not recommended.

 What anticoagulant regimens are available 
for pregnant women?

Given the risk and benefit ratio of unfractionated hep-
arin, LMWH generally is the preferred agent for pro-
phylaxis in pregnancy. The need to adjust the LMWH 

Table 2. How to Test for Thrombophilias

  Is Testing Is Testing  Is Testing 
   Reliable  Reliable Reliable 
  During  During Acute With Anti-
Thrombophilia Testing Method Pregnancy? Thrombosis? coagulation?

Factor V Leiden  Activated protein C resistance Yes Yes No
mutation assay (second generation)   

 If abnormal: DNA analysis Yes Yes Yes

Prothrombin gene DNA analysis Yes Yes Yes
mutation G20210A

Protein C deficiency Protein C activity (<60%) Yes No No

Protein S deficiency Functional assay (<55%)  No* No No

Antithrombin deficiency Antithrombin activity (<60%) Yes No No

*If screening in pregnancy is necessary, cutoff values for free protein S antigen levels in the second and third trimesters have been identified at less than 30% and less 
than 24%, respectively.
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should be initiated in the first trimester. Postpartum treat-
ment levels should be greater than or equal to antepar-
tum treatment. Women using warfarin or unfractionated 
heparin who are breastfeeding can continue taking these 
medications (55–57). Women using LMWH can continue 
this thromboprophylaxis, although this recommendation 
is based on limited evidence.

For all women with a previous history of deep vein 
thrombosis, the use of graduated elastic compression 
stockings may be considered in the antepartum and post-
partum periods (58).

 What is appropriate intrapartum manage-
ment for thrombophilic patients?

The use of pneumatic compression boots or elastic stock-
ings should be considered for patients with a known 
thrombophilia until they are ambulatory postpartum. In 
addition, intrapartum prophylaxis with unfractionated 
heparin should be considered in patients at higher risk. 

Regardless of whether the patient is receiving pro-
phylactic, intermediate, or therapeutic doses of LMWH, 

Table 3. Anticoagulation Regimen Definitions 

Anticoagulation Regimen                                                                Definition

Prophylactic LMWH Enoxaparin, 40 mg subcutaneously once daily, dalteparin, 5,000 units subcutaneously once daily, or
 tinzaparin, 4,500 units subcutaneously once daily (although at extremes of body weight modification 
 of dose may be required)

Intermediate-dose LMWH Enoxaparin, 40 mg subcutaneously every 12 hours or dalteparin, 5,000 units subcutaneously every 
 12 hours

Adjusted-dose LMWH Weight-adjusted, full-treatment doses of LMWH, given once or twice daily (eg, enoxaparin, 1 mg/kg 
 every 12 hours, dalteparin, 200 units/kg or tinzaparin, 175 units/kg once daily or dalteparin, 100 units/
 kg every 12 hours). May target an anti-Xa level in the therapeutic range (0.6–1.0 units/mL for twice- 
 daily regimen and slightly higher for a once-daily regimen)

Minidose prophylactic UFH UFH, 5,000 units subcutaneously every 12 hours

Prophylactic UFH UFH, 5,000–10,000 units subcutaneously every 12 hours

 UFH, 5,000–7,500 units subcutaneously every 12 hours in first trimester

 UFH, 7,500–10,000 units subcutaneously every 12 hours in the second trimester

 UFH, 10,000 units subcutaneously every 12 hours in the third trimester, unless the aPTT is elevated

Intermediate-dose UFH UFH subcutaneously every 12 hours in doses adjusted to target an anti-Xa level of 0.1–0.3 units/mL 
 6 hours after injection

Adjusted-dose UFH UFH, more than 10,000 units subcutaneously every 12 hours in doses adjusted to target aPTT in the 
 therapeutic range (1.5–2.5) 6 hours after injection

Postpartum anticoagulation Prophylactic LMWH/UFH for 4–6 weeks
 or
 Vitamin K antagonists for 4–6 weeks with a target INR of 2.0–3.0, with initial UFH or LMWH therapy 
 overlap until the INR is 2.0 or more for 2 days

Surveillance Clinical vigilance and appropriate objective investigation of women with symptoms suspicious of 
 deep vein thrombosis or pulmonary embolism

Abbreviations: aPTT, activated partial thromboplastin time; INR, international normalized ratio; LMWH, low molecular weight heparin; UFH, unfractionated heparin.  

consideration should be given to substituting a com-
parable dose of unfractionated heparin at 36 weeks of 
gestation to permit induction of neuroaxial anesthesia 
during labor and delivery. Alternatively, adjusted-dose 
subcutaneous LMWH or unfractionated heparin can be 
discontinued 24–36 hours before an induction of labor or 
scheduled cesarean delivery to avoid the anticoagulant 
effect during delivery.

Patients receiving prophylactic anticoagulation should 
be instructed to withhold their injections at the onset of 
labor. If vaginal or cesarean delivery occurs more than
4 hours after a prophylactic dose of unfractionated hepa-
rin, the patient is not at significant risk of hemorrhagic
complications. Beyond 12 hours after a prophylactic 
dose or 24 hours after a therapeutic dose of LMWH, 
spinal anesthesia should not be withheld because the 
risk of procedure-related bleeding is limited (59, 60). 
Patients receiving unfractionated heparin or LMWH 
who require rapid reversal of the anticoagulant effect for 
delivery can be treated with protamine sulfate (61). In
addition, antithrombin concentrates can be used in anti-
thrombin-deficient patients in the peripartum period.
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Table 4. Recommended Thromboprophylaxis for Pregnancies Complicated by Inherited Thrombophilias*

Clinical Scenario              Antepartum Management               Postpartum Management

Low-risk thrombophilia† without previous VTE Surveillance without anticoagulation or  Surveillance without anticoagulation or post-
 prophylactic LMWH or UFH partum anticoagulation if the patient has 
  additional risks factors‡

Low-risk thrombophilia† with a single previous Prophylactic or intermediate-dose LMWH/UFH Postpartum anticoagulation or intermediate-
episode of VTE––Not receiving long-term  or surveillance without anticoagulation dose LMWH/UFH
anticoagulation

High-risk thrombophilia§ without previous VTE Prophylactic LMWH or UFH Postpartum anticoagulation

High-risk thrombophilia§ with a single previous  Prophylactic, intermediate-dose, or adjusted- Postpartum anticoagulation or intermediate or 
episode of VTE––Not receiving long-term  dose LMWH/UFH regimen adjusted-dose LMWH/UFH for 6 weeks (therapy
anticoagulation  level should be at least as high as antepartum 
  treatment)

No thrombophilia with previous single episode  Surveillance without anticoagulation Postpartum anticoagulation
of VTE associated with transient risk factor that   
is no longer present—Excludes pregnancy- or   
estrogen-related risk factor

No thrombophilia with previous single episode  Surveillance without anticoagulation or Postpartum anticoagulation or intermediate-
of VTE associated with transient risk factor that  prophylactic or intermediate-dose LMWH/UFH dose LMWH/UFH
was pregnancy or estrogen related

No thrombophilia with previous single episode  Prophylactic LMWH/UFH or intermediate-dose Postpartum anticoagulation or intermediate-
of VTE without an associated risk factor  LMWH/UFH or surveillance without dose LMWH/UFH
(idiopathic)––Not receiving long-term  anticoagulation 
anticoagulation

Thrombophilia or no thrombophilia with two  Prophylactic, intermediate-dose, or adjusted- Postpartum anticoagulation or intermediate- or 
or more episodes of VTE––Not receiving  dose LMWH or prophylactic, intermediate-dose adjusted-dose LMWH/UFH for 6 weeks
long-term anticoagulation or adjusted-dose UFH

Thrombophilia or no thrombophilia with two  Adjusted-dose LMWH/UFH Resumption of long-term anticoagulation
or more episodes of VTE––Receiving long-term   
anticoagulation

Abbreviations: LMWH, low molecular weight heparin; UFH, unfractionated heparin; VTE, venous thromboembolism.
*Postpartum treatment levels should be greater or equal to antepartum treatment. Treatment of acute VTE and management of antiphospholipid syndrome are 
addressed in other Practice Bulletins.
†Low-risk thrombophilia: factor V Leiden heterozygous; prothrombin G20210A heterozygous; protein C or protein S deficiency.
‡First-degree relative with a history of a thrombotic episode before age 50 years, or other major thrombotic risk factors (eg, obesity, prolonged immobility).
§High-risk thrombophilia: antithrombin deficiency; double heterozygous for prothrombin G20210A mutation and factor V Leiden; factor V Leiden homozygous or 
prothrombin G20210A mutation homozygous.

 What is the appropriate management of 
thrombophilic patients who require post-
partum anticoagulation? 

Postpartum doses of unfractionated heparin or LMWH 
should be equal to or greater than antepartum therapy. 
Unfractionated heparin or LMWH can be restarted 4–6 
hours after vaginal delivery or 6–12 hours after cesarean 
delivery. Patients who will be treated with warfarin may 
begin therapy immediately after delivery. The initial 
doses of warfarin should be 5 mg daily for 2 days, with 
subsequent doses determined by monitoring the interna-
tional normalized ratio. To avoid paradoxical thrombosis 
and skin necrosis from the early anti-protein C effect of 
warfarin, women should be maintained on therapeutic 

doses of unfractionated heparin or LMWH for 5 days 
and until the international normalized ratio is therapeu-
tic (2.0–3.0) for 2 consecutive days. Because warfarin, 
LMWH, and unfractionated heparin do not accumulate 
in breast milk and do not induce an anticoagulant effect 
in the infant, these anticoagulants are compatible with 
breastfeeding (55–57).

 What postpartum contraceptive options are 
appropriate for women with thrombophilias?

The risk of venous thromboembolism among women 
using estrogen-containing oral contraceptives increases 
35–99-fold and 16-fold among women heterozygous for 
factor V Leiden and prothrombin G20210A mutations, 
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respectively (62). The annual risk of venous thromboem-
bolism is 5.7 per 10,000 among factor V Leiden carriers, 
compared with 28.5 per 10,000 among factor V Leiden 
heterozygous women using estrogen-containing contra-
ceptives (relative risk of 34.7) (63). Therefore, alternative 
methods, such as intrauterine devices (including those 
containing progestin), progestin-only pills or implants, 
and barrier methods, should be considered. However, 
screening all women for thrombophilias before initiating 
combination contraception is not recommended (64–66).

Summary of 
Recommendations
The following recommendations are based on lim-
ited or inconsistent scientific evidence (Level B) 

 Postpartum warfarin, LMWH, and unfractionated 
heparin anticoagulation may be used in women who 
breastfeed.

 Inherited thrombophilia testing in women who have 
experienced recurrent fetal loss or placental abrup-
tion is not recommended because it is unclear 
whether anticoagulation reduces recurrence. 

 There is insufficient evidence to recommend screen-
ing or treatment for thrombophilias in women with 
previous IUGR or preeclampsia.

 Because of the lack of association between MTHFR 
and negative pregnancy outcomes, screening with 
fasting homocysteine levels or MTHFR mutation 
analyses is not recommended.

The following recommendations are based primar-
ily on consensus and expert opinion (Level C) 

 Screening for inherited thrombophilias should include 
factor V Leiden mutation; prothrombin G20210A 
mutation; and antithrombin, protein C, and protein S 
deficiencies.

 Treatment recommendations for women with inher-
ited thrombophilias are listed in Table 4. 

 All patients with inherited thrombophilias should 
undergo individualized risk assessment, which may 
modify management decisions.

Proposed Performance 
Measure
Documentation of individual risk assessment for women 
with known inherited thrombophilias
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The MEDLINE database, the Cochrane Library, and the 
American College of Obstetricians and Gynecologists’ 
own internal resources and documents were used to con-
duct a lit er a ture search to lo cate rel e vant ar ti cles pub lished 
be tween January 1985–February 2009. The search was 
re strict ed to ar ti cles pub lished in the English lan guage. 
Pri or i ty was given to articles re port ing results of orig i nal 
re search, although re view ar ti cles and com men tar ies also 
were consulted. Ab stracts of re search pre sent ed at sym po-
sia and sci en tif ic con fer enc es were not con sid ered adequate 
for in clu sion in this doc u ment. Guide lines pub lished by 
or ga ni za tions or in sti tu tions such as the Na tion al In sti tutes 
of Health and the Amer i can Col lege of Ob ste tri cians and 
Gy ne col o gists were re viewed, and ad di tion al studies were 
located by re view ing bib liographies of identified articles. 
When re li able research was not available, expert opinions 
from ob ste tri cian–gynecologists were used.

Studies were reviewed and evaluated for qual i ty ac cord ing 
to the method outlined by the U.S. Pre ven tive Services 
Task Force:

I Evidence obtained from at least one prop er ly
de signed randomized controlled trial.

II-1 Evidence obtained from well-designed con trolled 
tri als without randomization.

II-2 Evidence obtained from well-designed co hort or 
case–control analytic studies, pref er a bly from more 
than one center or research group.

II-3 Evidence obtained from multiple time series with or 
with out the intervention. Dra mat ic re sults in un con-
trolled ex per i ments also could be regarded as this 
type of ev i dence.

III Opinions of respected authorities, based on clin i cal 
ex pe ri ence, descriptive stud ies, or re ports of ex pert 
committees.

Based on the highest level of evidence found in the data, 
recommendations are provided and grad ed ac cord ing to the 
following categories:

Level A—Recommendations are based on good and con-
sis tent sci en tif ic evidence.

Level B—Recommendations are based on limited or in con-
sis tent scientific evidence.

Level C—Recommendations are based primarily on con-
sen sus and expert opinion.

Copyright July 2010 by the American College of Ob ste t-
ri cians and Gynecologists. All rights reserved. No part of this 
publication may be reproduced, stored in a re triev al sys tem, 
posted on the Internet, or transmitted, in any form or by any 
means, elec tron ic, me chan i cal, photocopying, recording, or
oth er wise, without prior written permission from the publisher.

Requests for authorization to make photocopies should be 
directed to Copyright Clearance Center, 222 Rosewood Drive, 
Danvers, MA 01923, (978) 750-8400.

The American College of Obstetricians and Gynecologists
409 12th Street, SW, PO Box 96920, Washington, DC 20090-6920

Inherited thrombophilias in pregnancy. Practice Bulletin No. 113. 
American College of Obstetricians and Gynecologists. Obstet Gynecol 
2010;116:212–22.

65. Price DT, Ridker PM. Factor V Leiden mutation and the 
risks for thromboembolic disease: a clinical perspective. 
Ann Intern Med 1997;127:895–903. (Level III)

66. Comp PC, Zacur HA. Contraceptive choices in women 
with coagulation disorders. Am J Obstet Gynecol 1993;
168:1990–3. (Level III)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


