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Management and outcome of 11 pregnancies in women with polycythemia vera

Polycythemia vera (PV) is a clonal hematopoietic disease typical of
advanced age, with only 15% of cases diagnosed before age of 40 years:
in addition, PV shows a male preponderance [1]. Therefore, compared
to the similar setting of essential thrombocythemia (ET), pregnancy in
PV is a very rare event and few data are available about pregnancy in
young women with PV [2-4].

The management of pregnant patients with PV could be problematic
especially due to risk of maternal hemorrhage, thrombosis and preg-
nancy loss [1]. The identification of predictive factors of thrombotic
complications represent the major challenge for pregnancy in PV pa-
tients. In pregnancy and postpartum, several factors converge to in-
crease thrombotic risk, including altered coagulation factors, mechan-
ical obstruction by the enlarged uterus and pregnancy-related
endothelial changes [5]. As suggested by Abdul Sultan et al, in a large
population-based cohort of pregnancies, patient’s characteristics and
life style prior to pregnancy (maternal age, race, genetic thrombophilia,
obesity - body mass index (BMI) > 30 kg/m2 - smoking), pre-pregnancy
comorbidities (cardiovascular disease, diabetes, hypertension), and
pregnancy complications (preeclampsia, gestational diabetes, infec-
tions) could be evaluated in the assessment of thrombotic profile, be-
cause they seem to be associated with a higher venous thrombotic risk
in the third trimester of pregnancy and in the first 12 weeks after de-
livery [6].

In a recent systematic review of literature [4] on pregnancies in
myeloproliferative chronic neoplasms (MPN), a total of 783 cases of
pregnancy in ET and less than 150 in PV were reported. The live birth
rate (LBR) was approximately 68.5% in ET and 63% in PV. Spontaneous
abortion during the first trimester was the most frequent fetal compli-
cation occurring in about 20% of PV pregnancies. Major maternal
complications were similar in ET and PV setting (3-4%).

However, apart from case reports or small series of maximum 5
patients [3,4], there are two largest series published so far [2,7]. In the
first one, including 18 pregnancies in 8 women with PV, Robinson et al.
[2] reported a positive pregnancy outcome in about 2/3, and maternal
complication in about 1/4 of cases (Table 1).

Recently, Bertozzi et al. [7] have reported 24 pregnancies in 15
females with PV. Consistently with the previous series [2], the authors
observed a LBR of 62.5%, while maternal complications seemed less
frequent (16.7% vs 22.2%) (Table 1). In addition, they found no rela-
tion between pregnancy outcome and age or hematological parameters
at diagnosis, mutational status, JAK2V617 F allele burden, age at con-
ception and presence of at least one risk factor for abortion.

As in the general population of PV patients, prophylaxis with low
dose aspirin (ASA) seems to reduce complications also during preg-
nancy [8], but nowadays an international agreement for the manage-
ment of PV during pregnancy is not available [1,4].

In a Mayo Clinic single-center study [9], ASA in the first trimester
was identified as possibly associated with a favorable pregnancy out-
come in ET. The UK group suggested for pregnant women with MPN the
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use of ASA (unless contraindicated) and a minimum 6 weeks of low-
molecular weight heparin (LMWH) post-partum. Moreover, for patients
stratified in high-risk pregnancy category, the addition of LMWH and
cytoreduction with interferon-alpha should be considered. Further-
more, women with PV may be offered venesection in addition, if the
hematocrit (Ht) is above the appropriate range [4,9].

In the present report, we retrospectively analyzed outcome and
complications in a series of 11 pregnancies in 7 females with PV. These
patients were diagnosed and managed between 2000 and 2017 in 3
Italian Centers. PV diagnosis was performed or revised according to
WHO 2016 criteria. Different therapeutic approaches have been as-
sessed prior and during each pregnancy.

Median age at diagnosis and at conception were 24.3 (range
21.8-31.1) and 30.1 years (range 23.7-33.8), respectively. According
to molecular status, all patients presented JAK2V617 F mutation. Four
patients (57.1%) had two pregnancies. All patients received phlebo-
tomies as required, with a median Ht level at the time of conception of
45.2% (range 41.4-46.8). Median values of WBC and PLT at conception
were 9.9 x 10°/1 (range 6.7-18.3) and 510 x 10°/1 (range250—917),
respectively. Only one patient presented a history of thrombosis (2
episodes of TIA) before the first pregnancy. Three (42.8%) females
presented cardiovascular risk factors at the time of conception, while a
genetic thrombophilic predisposition was documented in 3 patients
(42.8%). Body mass index (BMI) > 30 kg/m2 was present only in one
pregnancy (9%). No significant pre-pregnancy comorbilities were re-
ported in our females.

Pregnancy features of our cohort are shown in Table 1. Among the
11 pregnancies, 8 (72.7%) ended with a full-term delivery, while 2
(18.2%) were complicated by a fetal loss in the first trimester and by an
intrauterine growth retardation with preterm delivery. It is worth of
note that the fetal loss was reported in the patient with prior arterial
thrombosis and concomitant signs of myeloproliferation (mild leuko-
cytosis, Ht level > 45% and PLT level > 900 X 10°/1), while the in-
trauterine growth retardation was reported in a patient with Ht
level > 45%, despite the typical hemodiluition of pregnancy. The re-
maining pregnancy was characterized by maternal complications,
consisting of an extra-tubal pregnancy with consequent laparoscopic
surgical approach and fetal death. The LBR was 81.8%. We didn’t find
any correlation between life style, BMI > 30kg/m2 or other cardio-
vascular risk factors of females and thrombotic complications during
pregnancy and in postpartum.

Anti-thrombotic treatment was administered in all but one preg-
nancy, consisting of low-dose ASA already started since PV diagnosis
and continued during pregnancy in 6 females (54.5%), or a combina-
tion of ASA and Low Molecular Weight Heparin (LMWH) during the
second and last trimester of pregnancy and postpartum in the remaining
4 pregnancies (36.4%). Two patients were also treated with interferon-
alfa during their pregnancy. One patient was receiving hydroxyurea at
the time of conception, which was immediately stopped.
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Table 1
Comparative features of pregnancies during PV in the 3 largest cohort of pa-
tients.

AUTHOR (year) Robinson Bertozzi Present cohort
(2005) (2018) (2019)

Pregnancies, n’ 18 24 11

Median age at pregnancy, 315 34.1 30.1
years (23-38) (24.1-39.3) (23.7-33.8)
(range)

ASA treatment, n° (%) 11 (61.1) 19 (79.1) 10 (90.9)
ASA alone 7 (38.9) 16 (66.6) 6 (54.5)
ASA + LMWH 4 (22.2) 3(12.5) 4 (36.4)

IFN treatment, n° (%) 3(16.6) 14.1) 2(18.2)

Full term delivery, n° (%) 8 (44.4) 10 (41.7) 8(72.7)

Live birth rate (LBR), % 11 (61.1) 15 (62.5) 9 (81.8)

Fetal loss/stillbirth, n° (%) 7 (38.9) 9 (37.5) 2 (18.2)

Maternal complications, n° 4 (22.2) 4 (16.7) 10.1)

(%)

In conclusion, our data indicate that PV females may develop
pregnancy complications in about 1/4 of cases (27.3%), but the risk of
fetal loss (18.2%) is lower than recently reported in similar series. The
vast majority of our patients received ASA +/- LMWH during preg-
nancy and post-partum and a tight control of Ht was performed before
and after the conception. In our opinion this approach could justify the
higher LBR in our series (81.8%), suggesting an important role of a
combined anti-thrombotic treatment with an efficient Ht control in
reducing incidence of fetal complications. Also maternal thromboem-
bolic events seem less frequent in our patients with this therapeutic
modality of intervention.

The history of prior thrombosis and the signs of myeloproliferation
at conception and at delivery seem to be associated to development of
fetal complications. Considering the current guidelines for the man-
agement of PV, in particular the more aggressive control of Ht with a
target < 45%, it is possible that the extended application of this ap-
proach also in PV pregnancies could further improve the rate of fetal
complications. Larger collaborative multicenter studies, in order to
better clarify the optimal management of pregnancy in PV, are war-
ranted.

* Corresponding author.
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