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Abstract
Treatment of patients with essential thrombocytosis during pregnancy is challenging and young women are reported to be at increased risk of first trimester abortions 
and other pregnancy complications.  In literature, there are case reports and small case series where the treatment approach differs and the results are conflicting. The 
addition of low dose aspirin seems to be beneficial in most cases improving pregnancy outcome whereas interferon-a is the cytoreductive drug of choice when platelet 
control is needed during pregnancy. Anticoagulation with low-molecular weight heparin is not generally recommended and should be considered during the last few 
weeks of pregnancy and postpartum.
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Introduction
Patients with Essential Thrombocytosis (ET) are predominantly 

women, and up to 20% are diagnosed before 40 years old at childbearing 
age. As a result, clinical management during pregnancy is a common 
issue. It is considered that pregnant woman with ET are at higher risk 
of spontaneous abortions and pregnancy complications and there is 
limited information regarding the outcome of pregnancy which is 
based on case reports or small case series. Published review studies 
report live birth rates of 50% to 70% and spontaneous abortion rates 
of 25% to 50% [1,2].

The safety of low-dose Aspirin (ASA) in this population is well 
established. However, the benefit concerning reduction of miscarriages 
or other pregnancy complications is contradictory.  Current 
recommendations suggest that ASA and cytoreductive therapy 
should be offered for high-risk pregnancies, especially when there is 
thrombotic history. Even-though Interferon-a (IFNa) is a Food and 
Drug Administration (FDA) class C drug with potential risk to fetus, 
IFNa is the cytoreductive agent of choice during pregnancy as others 
like hydroxyurea have a potential teratogenic effect. 

This review article presents different treatment approaches on 
managing patients with ET during pregnancy and the data are collected 
from published case reports or case series.

Review of the literature
No treatment

There have been reported many pregnancies that resulted in 
healthy newborns without receiving any treatment during pregnancy 
[3,4]. Most of the cases refer to young women where the diagnosis of 
ET was diagnosed after delivery. The possible reason that ET is under-
diagnosed during pregnancy or in patients with known history seems to 
be “in remission” is the fact that there is a gradually spontaneous decline 
in platelet count especially in second trimester that possibly facilitate better 
control in platelet count. Remarkably, the decline of platelet count could 
be even to normal levels since the reduction is greater that the one seen in 
normal pregnancies (“normal thrombocytopenia of pregnancy”). 

However, an increased percentage of abortions were reported [5-
8] and also of pregnancy complications including intrauterine growth 
retardation (IUGR) [9], placenta abruption [8], preterm delivery 
[5,8,10,11] and intrauterine fetal death [9]. Moreover, for undiagnosed 
patients, the outcome was worse in comparison in future pregnancies 
when ET was treated [9]. Special attention was given in the beneficial 
role of ASA when was given in patients with known ET, which was 
continued throughout pregnancy. ASA appeared to increase the 
percentage of live births with less pregnancy complications [5,8,9]. 

Platelet apheresis

There are only few cases reported in which platelet apheresis 
was performed in order to decrease the platelet count. The courses 
of platelet apheresis were scheduled mostly at the beginning of the 
pregnancy [12]. Most of the patients have a history of abortions in 
the past [13,14]; nevertheless, pregnancy complications including 
intrauterine growth retardation and preeclampsia have been reported 
[15]. Platelet apheresis was also performed complementary with ASA 
and low-molecular weight heparin (LMWH) [16,17]. 

Low dose aspirin and other antiplatelet agents

Low dose ASA has been frequently used during pregnancy and it 
is considered safe for the fetus without a significant risk of bleeding 
for the mother [18]. Due to the increased percentage of abortions and 
pregnancy complications in untreated patients as results of thrombosis 
and abnormal placenta blood circulation, the addition of low-dose ASA 
showed encouraging results. There are reports in patients with a history 
of abortions that had a successful pregnancy after single treatment with 
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ASA [5,6,8,9,16,19-25]. ASA was also initiated in some cases, if not 
at the beginning of pregnancy, when a pregnancy complication was 
present like hypertension disorders, abrutio placenta or IUGR and 
premature delivery [5,8,25-27].

Even if there is no direct evidence of the efficacy of ASA, it seems 
possible that ASA increases the rate of successful pregnancies. In one 
of the largest case series reported, 79 out of 106 (74%) patients treated 
with ASA during pregnancy had successful pregnancies, while only 
80 out of 145 (55%) of the patients not receiving ASA had successful 
pregnancies [17]. Especially when there is a history of first trimester 
miscarriages, a study demonstrated that the rate of pregnancy loss 
was 21% among patients receiving ASA during the first trimester in 
comparison to 75% among patients who did not [2]. However, in other 
studies, the positive effect of ASA was not provided [28]. 

JAK2V617F mutation is known to increase thrombosis rate outside 
pregnancy. Thus, patients caring this mutation possibly are at increased 
risk for abortions and pregnancy complications during pregnancy and 
candidates to receive ASA. Passamonti et al. reported better pregnancy 
outcome within the JAKV617F positive pregnancies when ASA was 
given. In this study, complications occurred in 36% of patients who 
received ASA in contrary to 68% who did not receive [29]. 

Except for ASA other antiplatelet agents like clopidogrel [30] and 
combination ASA with dipyridamole [17] were rarely given during 
pregnancy. No side effects or fetal complications were reported. 

ASA is contraindicated in patients with a bleeding diathesis, 
particularly, if the platelet count increases above 1000000/μL because 
the possibility of an acquired von Willebrand syndrome is increased.

Low molecular weight heparin

As there are no trials evaluating the role of heparin throughout 
a high-risk ET pregnancy, the precise benefit is unclear. Thus, 
prophylactic use of anticoagulation with LMWH is not recommended 
throughout pregnancy especially in the absence of thrombosis and is 
not reported to be superior to ASA alone. 

There are reports where LMWH was given [8,9]. LMWH was 
also given when ASA was contraindicated due to increased risk of 
bleeding. In the majority of cases LMWH was combined with ASA 
[32,33] especially when there was a thrombotic history or a history of 
pregnancy complications [28,34,35]. 

In the absence of other thrombophilic factors or presence of 
placenta-mediated complications, patients are at increased risk of 
thromboembolic events during the last few weeks of pregnancy and 
in the postpartum period. At this time, prophylactic dose of LMWH 
has an important role in the prevention of thrombosis. Griesshammer 
et al. presented a large case series and patients with ET were under 
treatment with ASA which stopped about two weeks before labour 
was expected and started with LMWH in prophylactic dosage. LMWH 
was continued until delivery, with a dose stopped immediately about 
12 hours before the expected delivery and was restarted on the first 
postpartum day and continued for 6 weeks [36]. 

Anagrelide 

Αnagrelide is not recommended during pregnancy or while 
conceiving [37], because there are inadequate data if the recommended 
human doses of anagrelide have adverse effects in pregnancy or 
influence the fetus. The main concern is the possible thrombocytopenia 
that anagrelide could cause to the fetus while passing the placenta.

However, there are single cases published in literature while 
anagrelide was given during pregnancy that resulted either in abortion 
or live birth [37]. 

Hydroxycarbamide (Hydroxyurea)

In animal studies, teratogenicity and embryotoxicity of 
hydroxycarbamide (hydroxyurea-HU) have been described, but there 
are no adequate safety data for the use of HU in pregnant women [38]. 

Most of reported cases are from women with sickle cell disease 
or chronic myelogenous leukemia and were exposed to HU mostly 
during first trimester [39]. The majority of patients have been 
exposed to HU before the diagnosis of pregnancy and before 8 weeks 
of gestation [17,40,41]. However, there are single cases that HU was 
continued until the second and third trimester [41,42]. Interestingly, 
many of the patients had a previous history of abortion when ET was 
not diagnosed or when cytoreductive treatment was not given for ET 
before the abortion [42,43]. No major maternal complications or fetal 
malformations have been reported.

Interferon-a

Currently, IFNa is the treatment of choice during pregnancy and 
is used with an off-label indication (FDA drug - category C). In most 
of the cases IFNa was combined with ASA and women that were 
candidates for treatment had a history of abortions or pregnancy 
complications in the past.

Treatment recommendations of patients with criteria of 
cytoreductive treatment (like platelet count >1500000/μl or thrombosis) 
while conceiving, suggest IFNa to be the safest option. Thus, there are 
case reports under treatment with IFNa in early pregnancy before 
the identification of pregnancy [43-45]. In pregnancies that were 
considered “high risk” or there was a history of abortions or pregnancy 
complications including intrauterine fetal death IFNa was continued 
in all trimesters or the initiation was done when other complications 
were present like IUGR. In almost all cases IFNa was combined with 
ASA [9,16,25,31,46-51]. 

Severe adverse events were not reported; nevertheless there is a 
reported case of an infant with neonatal lupus and thrombocytopenia 
in a patient that was exposed to IFNa during pregnancy [52]. 

Pegylated interferon-a

There are currently limited data about the safety and efficacy 
of pegylated-interferon a (Peg-IFNa) in pregnant ET patients. 
Anecdotal use of Peg-IFNa in pregnant patients with hepatitis or 
myeloproliferative disorders (including ET) has been reported with 
encouraging results concerning safety and disease remission [53-57]. 

Beauverd et al. reported 10 pregnancies and Peg-IFNa had 
been well tolerated which allowed control of platelet count during 
pregnancy, and was associated with a high live birth rate (90%) and low 
miscarriage rate (10%) even if 75% of patients were considered high 
risk. None of the patients reported severe adverse events that resulted 
in discontinuation of treatment. All cases were also treated with ASA 
and neither major bleeding nor thrombosis was reported antepartum 
or postpartum and none stillbirth or infant malformation was 
described. There were significantly more live births on peg-IFN and 
fewer miscarriages. When LMWH was added to treatment there was a 
trend towards a better outcome even not statistically significant [19]. In 
addition, another successful high-risk pregnancy has been reported 
under treatment with Peg-IFN combined with ASA and LMWH. This 
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was the only successful pregnancy, which produced a healthy baby 
since she has a history of miscarriages and pregnancy complications 
(stillbirth, hypertension, neonatal death) in the past [58,59]. 

Discussion
Treating women with ET during pregnancy is challenging because 

patients are at increased risk for first trimester spontaneous abortions, 
thrombotic and obstetric complications, whereas cytoreductive therapy 
might have harmful effects on the fetus. It has been recommended 
cytoreductive agents to be avoided, particularly in the first trimester 
and none is licensed for use in pregnancy. 

Women who have an unplanned pregnancy on HU should 
stop treatment and inform their physicians in time in order to 
take early decision about pregnancy termination. Anagrelide is 
also contraindicated during pregnancy. Pregnant women who 
are candidates for platelet-lowering therapy according to general 
guidelines of ET treatment should receive IFNa which seems to be the 
safest option for all patients while trying conceiving. Treatment with 
peg-IFN is more attractive due to the longer half-life and the similar 
efficacy in controlling platelet count; nevertheless, there is limited data 
concerning safety profile [18,29,36]. 

Treatment with ASA might positively influence the outcome 
of pregnancy due to reduced probability of placental infarctions. 
Reports of case series of patients that received low dose ASA showed 
increase in live births and fewer miscarriages or other pregnancy 
complications [2,29]. The addition of LMWH is not recommended 
even if there are published reports of successful pregnancies after the 
combination of both drugs in women with history of severe pregnancy 
complications including fetal death. However, LMWH is reasonable to 
be considered in women with history of thromboembolic events in the 
past and high-risk pregnancies for thrombotic potential (for instance 
immobilization, twin-pregnancies, high body weight of the patient) or 
presence of antiphosphilipid syndrome [36]. Inherited thrombophilia 
like presence of heterozygous F-Leiden mutation, in the absence of 
positive thrombotic family history, is not a definite indication for 
anticoagulation in all trimesters. However, special attention should be 
made during third trimester when LMWH should be initiated until six 
weeks postpartum. 

The results of published cases possibly include bias concerning 
the high rates of miscarriages and pregnancy complications because 
there is a trend to publish the adverse pregnancy outcome or how to 
approach a patient with a high-risk pregnancy or with a past history of 
miscarriages and severe complications including IUGR or fetal death. 
Thus, prospective studies are needed in order to reconsider the risk of 
pregnancies, to find the patients who could benefit of more intensive 
anticoagulation or cytoreductive treatment focusing on the safety of 
drugs for both the pregnant patient and the fetus.
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