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thromboembolism; Objective: To evaluate the usefulness of score based management of pregnancies
Pregnancy; with high risk of venous thromboembolism (VTE). Method: 116 consecutive
Risk score; pregnancies in 109 women with confirmed thrombophilia and/or history of VTE
Antithrombotic were studied. Patients were managed in accordance with international recommen-
prophylaxis; dations. Recently, a VTE risk prediction score was established. An independent group
Low molecular weight assessed retrospectively and in a blinded way the usefulness of this score. Results:
heparin; Of the 116 pregnancies, an antithrombotic prophylaxis by low molecular weight
Thrombophilia heparin was prescribed in 61 cases (52.6%). All patients with a positive score (n=57,

49.1%) have been treated with an antenatal thromboprophylaxis. In the population
where the score was negative (n=55 cases), none of the patients received antenatal
prophylaxis. But, despite a negative score, four patients were treated by their
general practitioner. During the study period, there was only one episode of VTE.
Conclusion: Implementing this scoring system has resulted in favorable outcomes and a
low risk of recurrent thrombosis in this limited series of women with increased risk of VTE.
© 2005 International Federation of Gynecology and Obstetrics. Published by Elsevier
Ireland Ltd.

1. Introduction

Pregnancy is a risk factor for venous thromboem-
: : , bolism (VTE). VTE incidence during pregnancy is
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ital and acquired risk factors. Thus, pregnant
women presenting thrombophilia markers are pre-
disposed to thrombotic complications responsible
for maternal and foetal morbidity and mortality.
Recommended use of antithrombotic agents during
pregnancy has been published by Bates et al. [3].
According to these recommendations (grade 2C),
patients with single episode of idiopathic VTE or
thrombophilia (except antithrombin (AT) deficien-
cy, combined heterozygous factor Il and V Leiden
mutations and homozygotes for these conditions)
might receive mini-dose unfractionated heparin
(UFH) or moderate-dose UFH or prophylactic low
molecular weight heparin (LMWH) or clinical sur-
veillance, plus postpartum anticoagulants. As such
there is no standardized management protocol and
the antepartum prophylaxis decision is often the
responsibility of physicians. Heparin prescription to
pregnant women with thrombophilia is arbitrary.

A VTE risk prediction rule rating patients at
increased risk of VTE and recommending treatment
management was established. This score concerns
patients for whom recommendations propose dif-
ferent possibilities of management. Cases with
detailed recommendations were treated according
to international recommendations and were not
included in this study.

An independent group conducted retrospective,
blind assessment of the decision tree relating to
thromboprophylaxis. Some 116 pregancies with an
evaluated risk of VTE were reviewed.

2. Materials and methods

2.1. Patients

Records of 116 consecutive pregnancies in 109
women, who were referred to Lyon thrombosis centre

between 2001 — 2003 as a result of confirmed
thrombophilia and/or history of VTE, were reviewed.
Seven women had two consecutive preghancies. The
mean age (+SD) was 34 (+4.88). Among 109
patients, 81 had a personal history of VTE (74.3%),
of whom 32 had distal calf deep vein thrombosis (DVT)
(29.3%), 28 proximal DVT (25.6%), 25 pulmonary
embolism (22.9%), 3 cerebral vein thrombosis
(2.75%) and 15 recurrent VTE (13.7%). Laboratory
tests showed congenital or acquired thrombophilia
markers in 59 women (54.3%). Thirty five (59.3%)
thrombophilic women had a personal history of VTE.
Table 1 shows the incidence of VTE in the thrombo-
philia groups in this series. During pregnancy monthly
follow-up records were available for all patients. The
records contained detailed medical history, physical
examination reports, VTE history with precisions on
the site (proximal or distal), type (spontaneous or
with transient risk factor (TRF) or related to preg-
nancy), and severity of the thrombotic event (exten-
sive DVT, pulmonary embolism). Full thrombophilia
screening, including AT, protein C (PC) activity,
protein S (PS) activity and free PS antigen, lupus
anticoagulant, anticardiolipin antibodies, factor V
Leiden and factor Il G20210A mutations, was avail-
able to all patients. Thrombophilia screening was
performed before pregnancy in most patients. AT
deficiencies with personal VTE history, women re-
ceiving long term anticoagulation therapy and
patients with known antiphospholipid syndrome and
ahistory of VTE have not been included in this study as
all required anticoagulation during the pregnancy and
the puerperium according to the recommendations.

2.2. VTE risk score and antenatal
management of the thrombotic risk

The score assessed VTE risk during pregnancy using
3 main criteria, personal history of VTE, previously

Table 1 Detailed distribution of venous thrombotic events regarding to the thrombophilia groups
Confirmed hypercoagulability n Distal Proximal PE Cerebral vein Recurrent
DVT DVT thrombosis VTE

Antithrombin (AT) deficiency 1 0 0 0 0 0
Protein C (PC) deficiency 10 2 0 2 0 0
Protein S (PS) deficiency 3 1 1 1 0 1
Factor V Leiden (heterozygous) 27 7 7 1 0 2
FIl G20210A (heterozygous) 9 0 5 2 0 0
Activated protein C resistance 1 0 0 1 0 0
Hyperhomocysteinemia (HH) 3 0 1 2 0 0
Combined AT +PC deficiency 1 0 0 0 0 0
Combined FV Leiden +G20210A 2 2 0 0 0 0
Combined FV Leiden +HH 2 0 0 0 1 1
No known thrombophilia 50 20 14 16 2 11
Total 109 32 28 25 3 15

DVT : deep vein thrombosis PE : pulmonary embolism VTE : venous thromboembolism.
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Table 2 Venous thrombosis risk score

History of venous thrombosis

OHistory of VTE related to pregnancy (occurred 6
during the antepartum), or Cerebral VT or
massive PE or VTE in childhood (<16 y.0.)

OSpontaneous PE or proximal DVT 3

OTransient risk factor induced PE or 2
proximal DVT

OSpontaneous distal calf DVT 2

OTransient risk factor induced distal calf DVT 1

If history of venous thrombosis

ORecurrent VTE history 3
OResidual venous thrombi 3
ORecent VTE history <2years 2

Confirmed hypercoagulability

OAntithrombin deficiency, lupus anticoagulant, 6
antiphospholipid antibody

OCombined thrombophilia risk factors 3

OProtein C deficiency, protein S deficiency, 1
heterozygous FV Leiden mutation,
heterozygous G20210A mutation

olf no hypercoagulability, family history 1
of severe or recurrent VTE

Risk factors related to the current pregnancy

OBed resting, immobilisation 2
OGemellary pregnancy 1
OAge >35y.0 1
OObesity with BMI >30 1

Total score =

No antenatal thromboprophylaxis if the score<3. Heparin
prophylaxis was immediately prescribed in patients present-
ing a score >6 and thromboprophylaxis was prescribed only
in the 3rd trimester in patients with a score between 3 and 5.

known thrombophilia and contemporary risk factors
dependent on the ongoing pregnancy (Table 2).
According to the VTE risk level evaluated with this
score in early pregnancy, an antenatal thrombo-
prophylaxis by LMWH was immediately prescribed
in patients presenting a score >6 and thrombopro-
phylaxis was prescribed only in the 3rd trimester to
patients with a score of 3—5. VTE risk was
evaluated monthly and thromboprophylaxis was
started if the score became >6 at any time during
the pregnancy.

3. Results

The VTE risk score was retrospectively assessed. All
patients with high risk of VTE were prescribed LMWH
prophylaxis e.g. enoxaparin 40mg SC g24 h (Love-
nox®, Sanofi-Aventis, Paris, France) for 6 to 8 weeks
postpartum and compression stockings were given to
all patients during the entire pregnancy.

Of the 116 pregnancies, an anti-thrombotic
prophylaxis by prophylactic doses of LMWH e.g.
enoxaparin 40mg SC q24 h, was prescribed in 61
cases (52.6%). All patients with a positive risk score
(=3) (n=57) were treated with an antenatal
thromboprophylaxis. In spite of scoring <3, four
patients were treated by their general practi-
tioners in the 3rd trimester. Among the 61 patients
who received antepartum prophylaxis, 44 (72.1%)
were treated in the third trimester and 13 (21.3%)
were treated earlier.

In the population where the score was <3 (55
cases), no patients received antenatal prophylaxis.

One case of VTE was recorded, a case of proximal
DVT localised in the left superficial femoral vein
diagnosed with compression ultrasound at 13 weeks
gestation. She was referred to Lyon thrombosis
centre after the diagnosis of DVT and was treated
with adjusted-dose LMWH up to the 9th month and
with adjusted-dose of UFH (during the last month).

No complication related to long term heparin
therapy was noted, e.g. bleeding, heparin induced
thrombocytopenia (H.I.T.), clinical sign of bone
defect.

4, Discussion

This study investigated the management of preg-
nancies with high risk of VTE. Women with throm-
bophilia and/or prior VTE pose a challenge for
future pregnancies because of the risk of vascular
complications. All patients with a history of spon-
taneous VTE should be screened for a thrombophilia
before pregnancy. Antenatal prophylaxis should be
discussed for each individual taking into account all
associated risk factors. This study assessed the
usefulness of a risk score in the decision process for
prophylactic treatment of pregnancies with high
risk of VTE in a study group of 109 women.

In each category, only 1 point was assigned to
the item presenting the lowest risk factor, the score
was balanced for other items in accordance with
the estimated risk degree available in the litera-
ture. In agreement with previous recommenda-
tions, the risk score assigned the highest risk (6
points) to patients exhibiting the presence of lupus
anticoagulant and/or APL antibodies [3,4], and to
patients presenting AT deficiency [5,6] and recom-
mend an early antenatal antithrombotic prophy-
laxis in these individuals.

An intermediate risk (3 points) was assigned to
patients with combined thrombophilia. There were
only 2 double heterozygous carriers of both factor V
Leiden and factor Il gene mutation who had a
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spontaneous DVT history. These patients benefited
from a LMWH prophylaxis according to the results of
Martinelli et al. [7] and Gerhardt et al. [8]. These
works showed that the risk of DVT in women with
both mutations was disproportionately higher than
that in women with only one mutation. Samama et
al. confirmed the necessity of prophylaxis in women
with combined thrombophilia and a VTE history
before pregnancy [9]. A mild risk (1 point) was
assigned to other thrombophilia risk factors like PC
or PS deficiencies, heterozygous FV Leiden muta-
tion, heterozygous prothrombin gene mutation,
hyper-homocysteinemia and isolated APC resis-
tance. Factor V Leiden mutation is the most common
thrombophilia risk factor in Europe, but the throm-
botic risk for a women during pregnancy with FV
Leiden is approximately 1 in 400—500. This low
prevalence does not justify routine antepartum
prophylaxis in women without prior VTE [10]. It has
also been shown that during pregnancy, heterozy-
gous prothrombin G20210A mutation represents a
weak risk factor with respect to VTE [11]. In this
study group, 7 of the nine women with G20210A
mutation were treated with antenatal prophylaxis,
but in these patients, LMWH was prescribed because
of a previous history of severe VTE (pulmonary
embolism, spontaneous or pregnancy related prox-
imal DVT).

The second main criterion allowing a prescription
of antenatal thromboprophylaxis is a personal
history of VTE, since it has been shown that the
history of thrombosis favors recurrent VTE [12]. This
score also took into account the seriousness of the
VTE history. The lowest risk (1 point) was assigned
for distal DVT with transient risk factor, and the
impact factor was balanced according to the condi-
tions of the VTE histories. Thus, 2 points were
assigned for spontaneous distal DVT, 3 points for
spontaneous proximal DVT or spontaneous P.E. and
the highest risk (6 points) was assigned for serious
and unusual VTE history e.g. cerebral VT, massive
PE, VTE in childhood, 6 points were also assigned for
previous VTE related to pregnancy since it has been
shown that patients exhibiting VTE during pregnancy
had a significantly increased risk of future pregnan-
cy-related DVT [12]. In these patients, prophylaxis
was introduced early in pregnancy.

In patients with DVT history the score also takes
into account DVT recurrence risk factors, e.g.,
presence of residual thrombi [13] and DVT history
which occurred less than 2 years before, which as a
rule is the time limit after which the tendency of
the thrombosis-free survival curve after a first VTE
decreases and it has been clearly shown that the
recurrence risk is higher in this period [14]. The
score also considered other risk factors, age,

obesity, immobilization or bed rest during pregnan-
cy [13] and gemellar pregnancies.

The American College of Chest Physicians (ACCP)
have, published recommendations [3]. Experts
emphasize the need for prophylaxis in compound
heterozygotes for prothrombin G20210A and factor
V Leiden and homozygotes for these conditions. But
in cases with a single idiopathic episode of VTE or in
patients with no prior VTE and thrombophilia,
recommendations remain uncertain and different
management possibilities have been suggested e.g.
clinical surveillance, mini-dose UFH or prophylactic
LMWH, plus postpartum anticoagulants (Grade 2C)
[3]. The antenatal thromboprophylaxis strategy
based on the risk score, assessed in this study,
accords with these recommendations of the ACCP.
Nevertheless, there are some specific differences.
Unlike the ACCP recommendations, this system
takes into account DVT recurrence risk factors,
e.g., presence of residual thrombi, DVT history
occurring 2 years previously. It also considers the
seriousness of the VTE history and tries to tailor the
length of the anticoagulant treatment in accor-
dance with the estimated risk. Knowledge is lacking
concerning the duration of antenatal thrombopro-
phylaxis. The trimester of pregnancy to introduce
thromboprophylaxis has not been studied and there
is no evidence on the need for anticoagulant
treatment for 40 weeks during pregnancy. A meta-
analysis on the risk of VTE in different trimesters
showed that fatal pulmonary embolism was more
frequent in 3rd trimester and postpartum [15]. The
VTE risk score took this into account, limiting the
duration of anticoagulant therapy in women with
moderate risk of thrombosis.

The retrospective character of the study con-
stitutes its main limitation, but there are difficul-
ties in performing prospective randomized studies
in pregnant women.

In this series, the sub-group without heparin
prophylaxis exhibited no thrombotic events during
pregnancy or in puerperium. Of 116 followed
pregnancies presenting an estimated risk of VTE
only one case of DVT has been noted. The only case
with VTE according to Table 2 had a score of 6
requiring an early antenatal prophylaxis but she
was referred after the diagnosis of DVT. The score
provides a rational decision process for antenatal
anti-thrombotic prophylaxis, taking into account
not only a confirmed hypercoagulable state, but
also prior thrombosis history and risk factors
related to the index pregnancy. In some cases it
may help limit the number of women under heparin
therapy (49.1% in this study). Further prospective
multi-centre clinical trials with larger populations
of pregnant women with high risk of VTE are
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required to test the applicability of this scoring
system.
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