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Introduction

The indications to the use of heparin, in particular low-molecular-weight heparin (LMWH), during
pregnancy have been extensively studied in preventing not only thromboembolic disease but also
pregnancy complications associated with thrombophilia. These complications include recurrent
pregnancy loss (RPL), fetal growth restriction (FGR), preeclampsia (PE), abruptio placentae, and
intrauterine fetal death (IUFD). It is well accepted that LMWH may offer clinical advantages over
unfractionated heparin (UFH), including longer duration of action, more predictable response, and
once-daily subcutaneous administration. LMWH might protect pregnancy by reducing inflammation,
inhibiting complement activation, and favoring implantation.

Thrombophilia and Pregnancy Complications

Thrombophilic disorders affect at least 15% of Western population. Thrombotic events of placental
vessels may be involved in serious obstetric complications by impairment of placental perfusion. The
placental perfusion may be compromised by disturbances of hemostasis leading to a prothrombotic
state, maternal acquired or congenital thrombophilias are suggested to be involved in RPL,
intrauterine fetal loss, FGR, and PE. The most commonly inherited thrombophilias are Factor V Leiden
(FVL) gene mutation, prothrombin gene mutation (FIl 20210A), hyperhomocysteinemia, and natural
anticoagulant deficiencies including antithrombin (AT), protein C (PC), and protein S (PS).

Furthermore, the acquired thrombophilic disorder is the antiphospholipid syndrome (APS), which is
diagnosed when thrombosis or pregnancy morbidity occurs in persistently antiphospholipid
antibodies (aPL)-positive individuals.ery 2 months

Low-Molecular-Weight Heparin Use in Patients With Thrombophilic Disorders

Although the pathogenesis of pre eclampsia, abruptio placentae, intrauterine growth restriction
(IUGR), and intrauterine fetal death remains still unknown, these obstetric complications have been
associated with abnormal placental vasculature and hemostatic disturbances. The most prominent
placental lesions are multiple infarcts, thrombosis of fetal stem vessels, spiral artery thrombosis.' The
high prevalence of thrombophilic mutations in women with PE, IUGR, and abruptio placentae have
suggested the possible involvement of hemostatic system in these complications." However while the
antithrombotic prophylaxis is accepted throughout pregnancy and postpartum periods to women
with thromboembolic events before and/or during pregnancy, there is still controversy as to whether
this treatment can reduce their recurrence in patients with thrombophilias and previous obstetric
complications.

Antiphospholipid syndrome is one of the few treatable causes of pregnancy loss and successful
pregnancy rates of more than 70% can be achieved with appropriate treatment.” Different regimens
have been proposed for treating APS, including aspirin, prednisone and aspirin, and heparin and
aspirin. The current recommendation is to use low-dose aspirin (LDA) and prophylactic or therapeutic
doses of heparin for patients fulfilling the Updated Sapporo APS Classification Criteria.’ and no
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treatment for asymptomatic (no history of pregnancy and thrombosis) persistently aPL-positive
patients.’

The association between placenta-mediated pregnancy complications and inherited/acquired
thrombophilias and the improvement with antithrombotic therapy in APS with RPL has led to renewed
interest in the use of LMWH for such pregnancy complications.® Patients with previous pregnancy
complications - including RPL, PE, IUGR, IUFD, abruptio placentae - and thrombophilias could benefit
from treatment with LMWH in subsequent pregnancies in terms of live birth, PE onset, abruptio
placentae, and birth weight <5th percentile rate."™ The positive LMWH effect on feto-maternal
circulatory system in these patients was confirmed by the improved uterine artery Doppler flow
indices." It was observed that pregnancy outcomes were similar whether 40 mg or 80 mg regimens
were used and that enoxaparin 80 mg neither increased bleeding complications nor heparin induced
thrombocytopenia compared with 40 mg. The lower dosage of enoxaparin might suffice for
thrombophilic women with standard risk, while a higher dosage might be beneficial and equally safe
inwomen with a particularly high thrombotic risk.

LWMH, dalteparin, has been shown to have a similar role in preventing pregnancy complications. In
particular, dalteparin, in combination with ASA, administered to women with inherited thrombophilia
and previous pregnancy complications, significantly decreased the risk of PE by 20% and FGR by
30%" Presumably dalteparin might ultimately be proven to be effective in reducing placenta-mediated
adverse pregnancy outcomes, despite not reducing systemic markers of coagulation activation and
fibrinolysis. LMWH may have more than anticoagulant effects with respect to prevention of placenta-
mediated pregnancy complications, as shown through the mice experiment where LMWH was able to
reduce complement activation™

Low-Molecular-Weight Heparins' Efficacy in Patients Without Known Thrombophilias and With
Previous Pregnancy Complications

Limited data are available regarding the antithrombotic prophylaxis with LMWH in women without
thrombophilias at risk for recurrence of disease. Concerning RPL, this obstetric event continues to
recur in 20% to 30% of cases.” According to The American College of Obstetricians and
Gynecologists (ACOG) 2001, the use of empirical therapy in women with unexplained RPL is
unnecessary in view of the fact that supportive care alone offers a chance of up to 75% for a successful
pregnancy."

The LMWH inefficacy in reducing the recurrence of pregnancy loss might be attributable to the
concept that RPL is due to other causes than thrombosis and to the interindividual efficacy of this
treatment. According to recent reports, women with PE appear to have higher systemic inflammatory
response than women with normal pregnancy.’"® During the first and second trimester, the risk for PE
has been correlated with increased serum levels of many inflammatory markers as TNFa, IL-2,
vascular adhesion molecules, and activation of leukocytes." The potential benefit of heparin in these
cases could be related to its anti-inflammatory.’'® Mello et al indicated that in women with a previous
history of PE, without thrombophilic factors, LMWH reduced the recurrence of adverse clinical
outcomes.™

In a recent randomized controlled study, Rey et al ™ evaluated the role of dalteparin versus no
treatment in patients with previous pregnancy complications without thrombophilias. They observed
a significant decreased rate in placental-mediated complications using prophylactic doses of
dalteparin administered before 16 weeks of gestation. Such reduction was from 23.6% to 5.5% with a
relative risk reduction of 76.7%.

Safety Profile of LMWH

Adverse fetal outcomes were recorded if fetal or neonatal death occurred or if congenital
malformations were present. The observed rates reported were of almost 3.26% similar to the
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incidence observed in pregnant women treated with UFH (unfractionated Heparin). All these
incidences are close to those reported for the general population of pregnant women in both Europe
and the United States.”

Long-term administration of LWWH during pregnancy has been associated also to maternal
complications. The most relevant are bleeding complication, heparin-induced immune reactions, and
finally osteoporosis. Regarding the last one side effect, evidence from animal studies indicated that
LMWH might have a lower osteopenic effect than UFH. The collected data suggest a lower risk of
heparin-induced osteoporosis with LMWH.*

Conclusions

Altogether the reported studies demonstrate a large heterogeneity of results about the role of LMWHs
during pregnancy. Although treatment with LMWH appears promising with a reduction in PE, IUGR,
and fetal loss recurrence, to date the numbers of studies and the relative participants are too small.
Thus, it is difficult to establish a definitive conclusion because several important aspects should be
considered in each study.
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