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Women with a well-functioning mechanical heart
valve (MHV) tolerate pregnancy well. A challenge
lies in achieving safe and effective anticoagula-
tion. The hypercoaguable changes in pregnancy
begin early and persist for at least 6 to 12 weeks
postpartum. In pregnancy, mechanical prosthe-
sis poses additional problems because of the risk
of thromboembolism and the need for the higher
level of anticoagulation, which might lead to ma-
ternal bleeding or fetal hemorrhage. Anticoagu-
lation regimens in pregnant women with MHV
have not been sufficiently studied, and the cur-
rent guidelines of the European Society of Cardi-
ology (ESC) are based on weak scientific evidence
(level of evidence C).! In a large review, the risk of
valve thrombosis was 3.9% with vitamin K antag-
onists (VKAs) throughout pregnancy, 9.2% when
unfractionated heparin (UFH) was used in the
first trimester and VKAs in the second and third
trimesters, and 33% with UFH throughout preg-
nancy. Maternal death occurred in these groups
in 2%, 4%, and 15% of the patients, respective-
ly, and was usually related to valve thrombosis.
The exact percentage of women of reproduc-
tive age with MHV is unknown. In the Europe-
an Registry on Pregnancy and Cardiac Disease
(ROPAQ) initiated in 2008, among 2966 pregnan-
cies with structural cardiac disease (patients in-
cluded in the registry up to April 1, 2014), it was
found that 32% of the women had valvular heart
disease, of which 212 women had MHV, 134 had a
tissue heart valve (THV), and the remaining 2620
had no prosthetic valve.? In that prospective ob-
servational worldwide multicenter registry, van
Hagen et al® analyzed data by valve type and by

emerging or developed country status. Maternal
mortality was defined as death during pregnancy
and up to 1 week after delivery. In women with
MHY, they reported high risk of maternal mor-
tality (1.4%), hemorrhage (23%), and fetal loss
(18.4%). Valve thrombosis occurred in 4.7% of
the patients, regardless of the position (mitral
vs aortic) and was associated with high maternal
mortality (20%). A half of the valve thrombosis
events occurred during the first trimester, and in
all patients, switching from a VKA to some form
of heparin was revealed. These data indicate that
the first trimester may be a particularly vulnera-
ble time in this population.

The current ESC guidelines indicate that a
change of anticoagulation regimen during preg-
nancy should be implemented in the hospital
(class I, level C)." In the first trimester, continu-
ation of VKAs throughout pregnancy should be
considered (class IIa, level C) when the warfarin
dose is lower than 5 mg/d (or phenprocoumon
<3 mg/d or acenocoumarol <2 mg/d) because the
risk of embryopathy is low (<3%), while VKAs are
in large series the most effective regimen to pre-
vent valve thrombosis.?* The international nor-
malized ratio level is the cornerstone of antico-
agulation monitoring.

For women with a warfarin dose exceed-
ing 5 mg/d (or phenprocoumon, >3 mg/d, or
acenocoumarol, >2 mg/d), the guidelines sug-
gest (class Ila, level C) discontinuation of VKAs
between weeks 6 and 12 and replacement by
adjusted-dose UFH under a PTT 22 x control and
applied as intravenous infusion or low-molecular-
-weight heparin (LMWH) twice daily with dose
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adjustment according to weight (which is increas-
ing during pregnancy) and target anti-Xa levels 4
to 6 hours post-dose of 0.8 to 1.2 U/ml.! In regis-
try data presented by van Hagen et al,? emerging
countries preferred the use of UFH.

However, the use of LMWH during pregnan-
cy in women with mechanical prostheses is still
controversial because evidence is scarce.® From
the ESC guidelines, in pregnant women managed
with LMWH, the post-dose anti-Xa level should
be assessed weekly (class I) and LMWH should
be avoided, unless anti-Xa levels are monitored.'
In the report of van Hagen et al,? only 57% of
women receiving LMWH performed anti-Xa mea-
surements and the number of anti-Xa measure-
ments per patient varied from 3 to 42, and only
73% of the measurements were within the tar-
get range. On the other hand, a small retrospec-
tive study® in pregnant women with MHV sug-
gested an increase in the overall mean dose of
LMWH to 1.3 mg/kg every 12 hours to achieve
peak anti-Xa levels of 1.0 to 1.2 U/ml, because
the mean dose of LMWH needed to achieve peak
anti-Xa levels of 1.2 U/ml was not enough to ob-
tain the minimum target level for anti-Xa (>0.6
U/ml). Similar results were obtained by Goland
et al.” In their study, anticoagulation with adjust-
ed doses of LMWH titrated to achieve the recom-
mended peak anti-Xa levels was associated with
subtherapeutic trough levels in over two-third
sof the patients, which was probably related to
the enhanced clearance of LMWH during gesta-
tion. Therefore, switching from VKAs to LMWH
in pregnant women with MHV requires a more
adequate anticoagulation, and more studies are
needed that would check both peak and trough
anti-Xa levels and confirm the optimal anti-Xa
levels for this population.

In the report of van Hagen et al,® the use of
VKAs in the first trimester was associated with
miscarriage (28.6% vs 9.2% for the heparin use,
P <0.001) and late fetal death after 24 weeks (7.1%
vs 0.7%, P = 0.016). In pregnant women with
MHY, we always balance between the maternal
risk of valve thrombosis, hemorrhage, and throm-
boembolism with fetal risk of exposure to VKAs.
However, valve thrombosis is the highest risk for
mother and child from all adverse events.

Another question is the place of aspirin in daily
practice in pregnant women with MHV. The 2014
guidelines of the American Heart Association /
American College of Cardiology® recommend a
low dose of aspirin, 75 mg to 100 mg (class I), in
the second and third trimesters with either an
MHYV or THV (level of evidence C). Only 6.1%
of women (13/212) in ROPAC were taking aspi-
rin in these trimesters.’ It is probably associat-
ed with the ESC Task Force 2011, which did not
recommend the addition of aspirin to anticoag-
ulation in pregnant women with MHV because
there were no data to prove its efficacy and safety.

It is also important that the use of newer oral
anticoagulants, non-VKAs, is contraindicated
for MHV.

In women with an MHYV, van Hagen et al’ re-
ported a significantly lower percentage of preg-
nancies ending with a live mother and child than
in those without prosthetic valve (81.6% vs 97.7%,
P <0.001) and a significantly lower chance of an
event-free pregnancy with a live birth (58.0% vs
78.1%, P <0.001). Despite the bleeding complica-
tion, which also occurred more frequently in wom-
en with MHVs and around the delivery period, it
did not induce other adverse events. Also no cas-
es of warfarin embryopathy were reported, which
supports the safety of VKAs in the first trimes-
ter in women with a warfarin dose of less than
5 mg/d (or phenprocoumon, <3 mg/d, or aceno-
coumarol, <2 mg/d).

As reported by van Hagen et al,® cesarean deliv-
eries and preterm cesarean deliveries were more
common in developed countries and associated
with a much greater risk of hemorrhage during
delivery and postpartum. The current guidelines
state that the mode of delivery should be guided
by standard obstetric indications with the excep-
tion in women on VKAs at the time of delivery.’

In summary, in daily practice, there is alack of
standard care in pregnant women with MHV. It
is well known that current anticoagulation reg-
imens including VKAs or heparins may be asso-
ciated with serious maternal and fetal complica-
tions. However, warfarin is still the most effec-
tive anticoagulant for preventing thromboembol-
ic events during pregnancy with the above limi-
tations in the first trimester. Although there are
no randomized controlled trials comparing the
different anticoagulation strategies, the risk of
thromboembolic events using warfarin through-
out pregnancy is lower than 4%, compared with
33% with the use of UFH throughout pregnan-
cy.? The ROPAC investigators examined the larg-
est group of pregnant women with MHV in a
prospective analysis and revealed serious com-
plications in more than 40% of this population.
It is emphasized for pregnant women with MHV
that integrated care by a heart valve team of car-
diologists, surgeons, anesthesiologists, and ob-
stetricians with expertise in the management of
high-risk cardiac patients is needed.*® But what
should an internist, general practitioner, or gen-
eral cardiologist do in a small center? I completely
agree that therapeutic anticoagulation with fre-
quent (weekly) monitoring is crucial for all preg-
nant women with MHVs and that the knowledge
of reasonable anticoagulant management strat-
egies is necessary. Also a clinical follow-up in-
cluding echocardiography should be performed
monthly and the advantages and disadvantag-
es of different anticoagulation strategies should
be discussed with the mother and her partner.’
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