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Summary

The implications of currently available data on the association
of gestational vascular complications with thrombophilia are
presented in this consensus report. Screening is recommended
for women with the following previous complications: fetal loss
including three or more first trimester loss, two or more sec-
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ond trimester loss, or any stillbirth; early, severe or recurrent
preeclampsia and severe intrauterine growth restriction.
Maternal antithrombotic therapy is currently evaluated in
women with thrombophilia and previous complications.
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Introduction

An acquired hypercoagulable state with an increased thrombot-
ic risk, which is also high during the first few months postpar-
tum, exists during pregnancy. This situation may result from an
increase in procoagulants, such asfactor VIII, and adecreasein
physiological anticoagulants, such as protein S. Moreover,
acquired APC resistance increases and fibrinolytic activity is
reduced as the pregnancy progresses and the mother proceeds
into the postpartum period. Obstetric complications such as pla-
cental abruption, preeclampsia, fetal loss and stillbirth are asso-
ciated with intervillous or spiral-artery thrombosis, and placen-
tal infarction is frequently observed in low birth weight neo-
nates. Gestational vascular complications (GVC) are a major
cause of maternal and fetal morbidity and mortality. A growing
body of evidence supports the association of thrombophiliawith
GVC.

Recurrent fetal loss

Recurrent fetal loss (RFL) is a common problem. Of women in
the reproductive age group, 1% to 2% experience 3 or more
losses, and 5% experience 2 or more losses. Recurrent fetal loss
has a well-established association with certain acquired throm-
bophilic disorders, such as the antiphospholipid syndrome (1).
A number of observations suggest an association between RFL
and uncommon inherited thrombophilic states such as dysfibri-
nogenemia, protein C, protein S and antithrombin deficiencies
(2,3).

The association of RFL with the main thrombophilic poly-
morphismsfactor V Leiden (FVL) and factor I1 G20210A muta-
tion is now well established. At least 16 case-control studies (4)
found a high prevaence of FVL in women with unexplained
RFL (up to 30%) compared to 1% to 10% of control subjects
(odds ratios ranging from 2 to 5) (4). Despite differences in
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study populations and selection criteria, the results were con-
sistent. No association between FVL and RFL was found by six
other case-control studies. These |atter studies were smaller and
most included women with common first trimester fetal losses
(often due to non-thrombophilia-related factors). Three
retrospective cohort studies found that FVL carriers have a
significantly increased risk of RFL. A recent meta-analysis
documented an association of FVL with early and late fetal
loss (5).

Therisk for RFL is greater in homozygotes than in hetero-
zygotes with FVL (6) and in female siblings of thrombophilic
women with FVL (7). Women with thrombophilia have an
increased percentage of losses at later stages of gestation (8).
However, APC resistance and the FVL can aso be associated
with recurrent first trimester pregnancy loss (9). Activated pro-
tein C resistance in the absence of the FVL has also been asso-
ciated with pregnancy loss (10). A number of recent meta-anal-
ysis have demonstrated an association of factor [ G20210A
with RFL. Factor I G20210A mutation is associated, mostly
with second and third trimester losses, but also with early fetal
loss (5, 11, 12). In contrast, a meta-analysis of 10 case control
studies evaluated the role of the MTHFR T/T genotype and
hyperhomocysteinemia in women with pregnancy loss. In 5 of
the 6 case-control studies, the MTHFR T/T genotype was not
found to be asignificant risk factor for recurrent early pregnan-
cy loss (5, 12). However, elevated fasting and post—methionine-
loading homocysteine levels were found to be associated with
recurrent early pregnancy loss (pooled OR = 2.7; 95%
Cl = 1452 and OR = 4.2; 95% Cl = 2.0-8.8, respectively)
(13). Thus hyperhomocyteinemia but not MTHFR is associated
with RFL. Combinations of thrombophilic states may further
increase the risk for RFL, as demonstrated by the European
Prospective Cohort on Thrombophilia (EPCOT) study which
documented the highest OR for stillbirth (OR = 14.3; 95% Cl =
2.4-86) in women with combined thrombophilic defects (14).

Recently, increased levels of factor VIII (15) and antibodies
to endothelial protein C receptor (16) have been suggested to be
associated with RFL.

Gestational vascular
complications

Although preeclampsia, fetal growth restriction, and placental
abruption are also thought to involve impaired placental perfu-
sion, their association with FVL remains controversial, with
conflicting results from different studies. In one recent study,
FVL was found in 20% of the women with preeclampsia, pla-
cental abruption, fetal growth retardation, or stillbirth compared
to only 6% of control women without these complications (odds
ratio 3.7) (17). Six other case-control studies found a signifi-
cantly higher prevalence of FVL in women with preeclampsia
(up to 26%) compared to women with norma pregnancies

(2%—6%; odds ratios ranging from 2 to 5). However, 5 other
case-control studies (4) and 1 prospective cohort study did not
find a significant association of FVL with preeclampsia (4).

The association with FVL is stronger in women with severe
early onset preeclampsia (18). Likewise, FVL isassociated with
severe but not withmild TUGR (19, 20). Placental abruption has
also been associated with FVL (21).

Hyperhomocysteinemia was documented in 26% of women
with placental abruption, in 11% of the cases with intrauterine
fetal death, and in 38% of women delivering babies whose birth
weight was below the fifth percentile, compared with an esti-
mated 2% to 3% in the general control population (22).
Likewise, hyperhomocysteinemia was documented in 26 (31%)
of 84 women with previous placental infarcts or abruption, com-
pared to 4 (9%) of 46 control subjects (23). In the Hordaland
Homocysteine Study, plasmahomocysteine levels were eval uat-
ed in 5883 women with 14492 gestations. The study reported an
increased risk in these subjects with elevated plasma homocys-
teine for preeclampsia (OR = 1.33), tillbirth (OR = 2.11), early
labor (OR = 1.41), and placental abruption (OR = 3.03) (24).

As hyperhomocysteinemia is associated with gestational
vascular complications, this may imply ample maternal intake
of folate and vitamins B and By».

Recommendations regarding
screening for thrombophilia in
pregnancy
The available data suggest that inherited thrombophilia is a
mild risk factor for RFL primarily in the second and third tri-
mesters, and possibly other serious obstetric complications.
Because the probability of a successful pregnancy outcome is
gtill high, and most carriers will not develop these obstetric
complications, routine screening of al pregnant women for
thrombophiliais currently not recommended. Screening is rec-
ommended for women with the following previous complica-
tions: fetal loss including three or more first trimester, two or
more second trimester, or any stillbirth, early, severe or recur-
rent pre-eclampsia or severe intrauterine growth restriction.
Therole of screening for thrombaophiliain women with pla-
cental abruption has not been established yet.

Antithrombotic therapy

The high prevalence of genetic thrombophilias (8, 17), and the
thrombotic changes in the placentae of the majority of women
with pregnancy complications (25) suggest that antithrombotic
drugs will potentially have a therapeutic benefit to preserve
pregnancy in women with gestational vascular complications.
Early suggestions, that aspirin may prevent pregnancy com-
plications, were later refuted. Vitamin K antagonists cross the
placenta, and should not be used in pregnancy at large.
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Data on treatment of women with inherited thrombophilia
and pregnancy loss are predominantly uncontrolled and include
a small series of patients treated mostly with low-molecular-
weight heparin. A recent collaborative study demonstrated the
safety of using low-molecular-weight heparin during 486 gestar
tions. A successful outcome was reported in 83 (89%) of 93 ges-
tations in women with a history of recurrent pregnancy loss and
in al 28 gestations in women who experienced preeclampsia
during a previous pregnancy (26). In women with thrombophil-
ia, 46 (75%) of 61 pregnancies treated with a low-molecular-
weight heparin (LMWH) resulted in alive birth, compared to a
success rate of only 20% in these same 50 women in prior ges-
tations without antithrombotic therapy (27). However, the opti-
mal dosage of low-molecular-weight heparin is unknown and
should be optimized by prospective randomized trials, which
are currently underway (28).

Issues concerning the potential therapeutic benefit of
LMWH for women with pregnancy complications and throm-
bophilia were presented in a recent debate (29, 30), and await
confirmation by prospective randomized trials. Recently, a

number of prospective studies have demonstrated the benefit of
LMWH in pregnant women with thrombophilia (31-34).

Maternal thrombophilia and
neonatal outcome

In addition to the potential involvement of genetic or acquired
maternal thrombophilic risk factors in fetal wastage, neonatal
prematurity and intrauterine growth regtriction, fetal throm-
hophilic polymorphisms such as factor V Leiden were reported
in association with cerebral palsy, neonatal stroke and placental
and neonatal thrombosis (35-40). While the relationship of
neonatal thromboembolism with neonatal thrombophilia
has been explored, it is possible that maternal and fetal
thrombophilic genes may interact in the production of placental
and fetal thrombi; the combined contribution of maternal and
fetal thrombophilia to fetal and neonatal thromboembolism
requires further study. Maternal thrombophilia may play a
role in early delivery resulting in a proportion of neonatal pre-
maturity.
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