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Abstract:Myeloproliferative neoplasms (MPNs), including polycythemia vera, essential 
thrombocythemia (ET), and primary myelofibrosis, mainly occur in older patients, but have also been 
reported in younger patients. A "second peak" occurs in female patients in their thirties, particularly 
in ET; thus, the management of pregnancy is often discussed. We herein present the case of a 33-
year-old woman with a high platelet count and multiple placental infarcts during delivery who was 
subsequently diagnosed with ET. Although there are no worldwide guidelines for the management 
of MPNs in pregnancy, the risk of thrombosis is markedly increased in these patients, and 
antithrombotic therapy should be considered. 
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Available  at Journal of thrombosis and thrombolysis -  from SpringerLink  

Abstract:To investigate the course of acquired type 2A von Willebrand syndrome (AVWS) in relation 
to patient management and outcomes among pregnant patients with essential thrombocytosis (ET). 
A review of pregnant women with ET evaluated for AVWS at the beginning of pregnancy and at the 
third trimester. Eighteen women with 24 pregnancies were included in this study. A history of 
bleeding was noted in 8 (44%) patients. In 20 (83%) pregnancies AVWS was evident at the initial 
testing. Following initial testing, antithrombotic therapy was administered in 22 (92%) pregnancies 
(aspirin, n = 20 and low-molecular-weight heparin, n = 2). In the remaining two pregnancies, 
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VWF:RCo levels were below 30%; thus, aspirin was given only after repeat testing at 14-16 weeks. At 
third trimester testing, median VWF:RCo levels were significantly higher than at the initial testing (86 
vs. 48%, P < 0.001), with no evidence of AVWS in any of the patients. Significant increases were also 
observed in the VWF:Ag level (127 vs. 84%, P < 0.001), the VWF:RCo/VWF:Ag ratio (0.75 vs. 0.54, 
P < 0.001) and the FVIII level (103 vs. 68%, P < 0.001); while platelet count (359 vs. 701 × 109/l, 
P < 0.001) and hemoglobin level (11.6 vs. 13.4 g/dl, P < 0.001) decreased. Neuraxial anesthesia was 
safely performed in 17 (71%) pregnancies. No significant bleeding events occurred during pregnancy 
and delivery. AVWS-related abnormalities in women with ET mostly improved during pregnancy, 
with favorable maternal and fetal outcomes. VWF parameters should be tested at early pregnancy 
and repeated at the third trimester, to guide pregnancy and delivery management. 
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Abstract:INTRODUCTIONThe management of pregnancy during the course of BCR-ABL1-negative 
myeloproliferative neoplasms (MPN) is an increasingly relevant problem. This is mostly due to earlier 
and better diagnosis of MPN together with the trend in modern society toward delaying pregnancy 
until later life. Areas Covered: The present review aims to provide an overview of the available 
literature data concerning outcome of pregnancy in MPN. Possible therapeutic modalities are 
discussed and a management algorithm is suggested. Expert Commentary: Most data are available 
for women with essential thrombocythemia and we present 793 published pregnancies. Live birth 
rate is 68.5% with 31.5% miscarriages. Spontaneous abortion is the most frequent complication with 
26.5%, followed by stillbirth with 4.8%. Maternal complications are relatively low with 1.8% major 
thrombotic and 2.4% major bleeding events. In polycythemia vera the situation is clinically more 
complex and roughly 150 pregnancy reports are available. There is very limited information in 
primary myelofibrosis with less than 20 reported pregnancies. With active management including 
control of blood counts, aspirin, low molecular weight heparin and in higher risk cases interferon 
alpha pregnancy in MPN is manageable with a success rate not far below the normal situation with 
80%. 
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Abstract:For pregnant women with essential thrombocythemia (ET), no standard approach for 
managing the platelet count has been established. We present the cases of two pregnant women 
with ET treated with interferon (IFN)-alpha. Each case showed a marked platelet decrease, from 
values within normal limits at the time of delivery, with no severe adverse events. To clarify the 
efficacy and safely of IFN alpha for ET during pregnancy, we performed a literature review. A total of 
43 pregnant women with ET were ultimately identified from 12 articles and the present cases. IFN-
alpha therapy decreased platelet counts to normal levels at birth in many cases, and there were no 
adverse events that required the discontinuation of IFN-alpha treatment. Overall, 93% of pregnant 
women with ET gave birth to healthy babies. We consider that, given its efficacy and safety, IFN-
alpha therapy is a reasonable treatment option for pregnant women with ET. 
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Abstract:Current drug therapy for myeloproliferative neoplasms, including essential 
thrombocythemia (ET) and polycythemia vera (PV), is neither curative nor has it been shown to 
prolong survival. Fortunately, prognosis in ET and PV is relatively good, with median survivals in 
younger patients estimated at 33 and 24 years, respectively. Therefore, when it comes to treatment 
in ET or PV, less is more and one should avoid exposing patients to new drugs that have not been 
shown to be disease-modifying, and whose long-term consequences are suspect (e.g., ruxolitinib). 
Furthermore, the main indication for treatment in ET and PV is to prevent thrombosis and, in that 
regard, none of the newer drugs have been shown to be superior to the time-tested older drugs 
(e.g., hydroxyurea). We currently consider three major risk factors for thrombosis (history of 
thrombosis, JAK2/MPL mutations, and advanced age), in order to group ET patients into four risk 
categories: "very low risk" (absence of all three risk factors); "low risk" (presence of JAK2/MPL 
mutations); "intermediate-risk" (presence of advanced age); and "high-risk" (presence of thrombosis 
history or presence of both JAK2/MPL mutations and advanced age). Herein, we provide a point-of-
care treatment algorithm that is risk-adapted and based on evidence and decades of 
experience.Copyright © 2018 The Author(s). 
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Abstract:BackgroundThe most frequent myeloproliferative neoplasms are essential 
thrombocythemia and chronic myelogenous leukemia, which usually manifests with thrombocytosis. 
Only essential thrombocythemia is associated with morbidity during pregnancy (recurrent 
miscarriages, intrauterine fetal death, small for gestational age and preeclampsia). The aim of this 
paper is to describe outcomes of pregnancy in women with myeloproliferative neoplasms seen at a 
single academic institution.MethodsData were collected retrospectively from 2002 to 2015. 
Descriptive analyses were performed.ResultsEighteen pregnancies in 13 patients and 17 births were 
identified. One patient had recurrent miscarriages. There were two intrauterine fetal deaths, three 
small for gestational age linked to vascular placenta pathology and one preeclampsia. All of these 
mothers harbored JAK2V617F mutation. Two out of three patients with small for gestational age 
developed a venous thrombosis in the two years following delivery.ConclusionThrombocytosis 
associated with myeloproliferative neoplasms should be considered as a risk factor for maternal and 
fetal complications. 
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Abstract:Rationale: Primary myelofibrosis is encountered with the myeloproliferative diseases and is 
the least prevalent among women of childbearing age. The prognosis is guided by pancytopenia, 
leukemic transformation and thrombosis which are the dominant complications. Patient concerns: 
Data regarding protocol management during pregnancy in the context of myelofibrosis are 
insufficient. Fewer than ten cases have been described until now and half of this cases have resulted 
in fetal death due to placental infarction during the second and third trimesters. Diagnoses: We 
present the case of a 34-year-old pregnant woman diagnosed with Jak 2- negative primary 
myelofibrosis. Personal history did not include miscarriage or stillbirth. Interventions: The patient 
was previously treated with anagrelide hydrochloride, which was interrupted at 6 weeks of gestation 
when the pregnancy was confirmed. It was replaced with Interferon-a 3 MU/day. Because of severe 
thrombocytosis, administration of aspirin 150 mg/day was recommended. Outcomes: The pregnancy 
was uneventful. The patient was hospitalized at 33 weeks of gestation because of moderate vaginal 
bleeding and high risk of preterm birth. After a specialized hematological investigation, the 
treatment with aspirin was replaced with low-molecular-weight heparin 0.6 ml per day. This 
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combined treatment assisted in the natural tendency to lower platelet counts during pregnancy and 
resulted in stabilization of the hematological status. At 38 weeks of gestation the patient delivered a 
healthy baby boy via cesarean. He weight 2850 grams and his Apgar score was 9. Anticoagulant and 
interferon treatments were continued post-partum under hematologist surveillance. Lessons: This 
case was rare and complex. Because it was related to pregnancy it required continuos collaboration 
and supervision between obstetrician and hematologist.Copyright © 2017 the Author(s). 
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Abstract:Essential thrombocythemia (ET), an uncommon blood cancer, is one of the classic 
myeloproliferative neoplasms, a category that also includes polycythemia vera and primary 
myelofibrosis. All 3 diseases are clonal hematopoietic stem cell disorders. Since 2005, when 
scientists discovered a molecular aberration driving clonal hematopoiesis in polycythemia vera, our 
understanding of the genomic underpinnings of these conditions has increased rapidly. Over the last 
decades, primary prevention of thrombotic and hemorrhagic complications has improved the lives of 
patients with ET, and the ability to characterize the disease by the presence or absence of molecular 
mutations has lent precision to our prognostic models. This review outlines a modern approach to 
the diagnosis and treatment of ET. It highlights the 2016 World Health Organization standards for 
differentiating the disease from primary myelofibrosis, which is key for an accurate prognosis. It also 
describes the current risk stratification models and discusses the vascular and hemorrhagic risks that 
affect patients with this chronic condition, including younger individuals and pregnant women. 
Finally, it outlines a simple-to-follow treatment algorithm that is based on an understanding of the 
vascular risks and provides a foundation for discussing treatment choices with patients. 
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Abstract:Essential thrombocytosis (ET) is a rare disease with known thrombotic and bleeding 
complications. We encountered a patient with a diagnosis of longstanding Janus kinase-2 gene-
negative ET on aspirin therapy presenting for labor epidural. Evaluation of platelet function with 
point-of-care analysis using Plateletworks in a community hospital setting allowed confirmation of 
adequate numbers of functional platelets to support safe epidural placement. The relevant issues of 
ET for anesthesia management with labor epidurals are discussed. Unique, relevant, and unexpected 
findings from the platelet function testing are presented. 
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Abstract:Introduction: Myeloproliferative neoplasms (MPN), essential thrombocythemia (ET), 
polycythemia vera (PV) and primary myelofibrosis (PMF) often present in women of childbearing 
age. The course of MPN is associated with an increased incidence of microcirculatory, hemorrhagic 
and thromboembolic complications. As both MPN and pregnancy are associated with a higher 
incidence of thromboembolic complications, a dramatic increase in such complications is a matter 
concern. If a MPN woman gets pregnant these complications may affect both the mother and the 
fetus. Methods: In the literature, most pregnancies are reported for women with ET and there are 
fewer reports in women with polycythemia vera PV. As information about pregnancies in 
myelofibrosis is very limited this paper is focusing on pregnancies in ET and PV. Results: In our 
literature review we report on a total of 730 pregnancies in 463 women with ET. The success rate 
(baby alive) is 69%, the rate of miscarriage is 31%. First trimester abortion was the most frequent 
complication and occurred in 26%. A full-term normal delivery, including forceps delivery or 
caesarean section, was seen in 61%. The cumulative incidence of major maternal complications was 
1,3% for major thromboembolic events and 3% for major bleeding. Within the European 
LeukemiaNet we collected 121 pregs in 48 PV patients. The success rate of pregnancies was 
significantly better (49% versus 77%, respectively) for patients in whom the diagnosis of PV was 
known and appropriate management performed according to current guidelines. In high risk ET and 
PV patients all patients should be treated with lowdose aspirin (50 to 100mg/day) plus interferon 
alpha throughout pregnancy. The immediate puerperium is indeed the time of greatest risk for 
venous thrombosis for which prophylaxis with low molecular weight heparin is indicated and should 
be given for at least six weeks post-partum. Conclusion: With an appropriate risk stratified 
management encouraging data are available regarding pregnancy outcomes in both ET and PV 
patients and a medical abortion is rarely indicated. 
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Abstract:We performed a meta-analysis to evaluate the risk of venous thromboembolism (VTE) in 
pregnant women with essential thrombocythemia. Twenty-one trials and 756 pregnancies met 
inclusion criteria. The absolute VTE risk in the antepartum period is not above a threshold where 
low-molecular-weight heparin (LMWH) prophylaxis is clearly indicated or below a threshold where 
LMWH should be withheld (2.5%; 95% CI, 1.3-4.3). Postpartum, the absolute VTE risk is above a 
threshold where postpartum LMWH prophylaxis should be considered (4.4%; 95% CI, 1.2-9.5). 
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Abstract:Essential thrombocytosis (ET) and FV Leiden heterozygosity represent an acquired and 
hereditable hypercoagulable state, respectively. An uncommon case of coexistence of ET and FV 
Leiden heterozygosity in a 36-year-old pregnant woman and her successful pregnancy outcome is 
described. She was considered to be at high risk of thrombosis during her pregnancy and she was 
treated with both prophylactic dose of LMWH and aspirin daily throughout her pregnancy and for a 
6-week period postpartum. The efficacy of the anticoagulation treatment was monitored in various 
time points not only by measuring anti-Xa levels and D-Dimers but also with new coagulation 
methods such as rotation thromboelastometry and multiplate. Global assessment of coagulation 
using additional newer laboratory tests might prove useful in monitoring coagulation pregnancies at 
high risk for thrombosis. 
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Abstract:The reported higher risk of maternal and fetal complications in women with 
myeloproliferative neoplasms (MPN) poses challenge during pregnancy. A national prospective study 
of maternal and fetal outcomes of pregnant women with a diagnosis of MPN was undertaken via the 
United Kingdom Obstetric Surveillance System between January 2010 and December 2012. Fifty-
eight women with a diagnosis of MPN were identified; 47 (81%) essential thrombocythaemia, five 
(9%) polycythaemia vera, five (9%) myelofibrosis and one (2%) MPN-unclassified. There were 58 live 
births. The incidence of miscarriage was 1·7/100 (95% confidence interval [CI]: 0·04-9·24) and the 
perinatal mortality rate was 17/1000 (95% CI: 0·44-92·36) live and stillbirths. Incidence of maternal 
complications was 9% (5/57) pre-eclampsia, 9% (5/57) post-partum haemorrhage and 3·5% (2/57) 
post-partum haematoma. There were no maternal deaths or thrombotic events. Delivery was 
induced in 45% (24/53) of women and the Caesarean section rate was 45% (24/53). The majority 
(85%, 45/53) delivered at term (>37 weeks gestation). Twenty-two percent (12/54) of neonates were 
below the 10% centile for growth and 13% (7/54) required admission to a neonatal care-unit; there 
were no neonatal deaths. The findings of this large, UK prospective study suggests women with MPN 
appear to have successful pregnancies with better outcomes than would be anticipated from the 
literature. 
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Abstract:With increase of maternal age, the incidence of haematological malignancies during 
pregnancy is rising and posing diagnostic and treatment challenges. Lymphoma is the fourth most 
common malignancy diagnosed in pregnancy; Hodgkin lymphoma is more frequent in pregnant 
women than non-Hodgkin lymphoma (NHL). The proportion of highly aggressive lymphomas in 
pregnant women is significantly higher than in non-pregnant women of reproductive age. 
Reproductive organ involvement is observed in almost half of pregnant women with NHL. The 
association of acute leukaemia and pregnancy is infrequent and it is assumed that pregnancy does 
not accelerate the disease course. Both cancer and pregnancy induce a procoagulant state which can 
lead to maternal venous thromboembolism (VTE) and placental occlusion. Pregnancy in woman with 
myeloproliferative neoplasms (MPN) promotes thrombotic environment, associating with an 
augmented risk of placental thrombosis, intrauterine growth retardation or loss and maternal 
thrombotic events.Haematological malignancies during pregnancy often require urgent diagnosis 
and management and are associated with potential adverse fetal outcomes. Most chemotherapeutic 
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agents are teratogenic and should be avoided during the first trimester. Their use during the second 
and third trimesters may cause intrauterine growth restriction, premature birth and intrauterine 
fetal death. All chemotherapeutic drugs should be administered only after a detailed discussion with 
the patient and with close fetal monitoring. Chemotherapy and biological agents might also augment 
thrombotic risk. Guidelines for VTE prophylaxis in pregnant women with hematologic malignancies, 
apart from MPN, are currently unavailable, and therefore, clinical judgment should be made in each 
case.Copyright © Schattauer 2016. 
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Abstract:Coagulation disorder associated with essential thrombocythemia may exacerbate the 
prothrombotic state physiologically occurring during pregnancy. We report a case of a severe 
postpartum haemorrhage in a 35-year-old woman previously diagnosed with essential 
thrombocythemia and carrying the somatic calreticulin mutation. She was referred to our 
Thrombosis and Haemostasis Unit for pregnancy management. A treatment with low-dose aspirin 
was prescribed until the labour started, as the platelets count raised above 1000 × 10/l. At the time 
of bleeding, no residual placenta was detected at the revision of the uterine cavity.Although the 
postpartum is a high-risk period for thrombotic events, we have to carefully evaluate in women with 
essential thrombocythemia the likelihood of developing a hemorrhagic complication. 
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Abstract:Haematological malignancies that occur during pregnancy are difficult to diagnose and 
manage. For patients diagnosed during trimester 1, watchful waiting or bridging therapy are options 
for some types of malignancies, whereas termination should be considered in patients with highly 
aggressive cancers that require immediate treatment with highly teratogenic agents. The use of 
chemotherapy is generally considered safe during trimesters 2 and 3. Special considerations should 
also be given to appropriate supportive care and the timing of delivery.Copyright © 2016, Springer 
International Publishing Switzerland. 
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19. Risk of pregnancy complications and effect of different treatments in women with essential 
thrombocythemia: A retrospective monocenter analysis of 62 pregnancies 
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Source: Haematologica; Jun 2015; vol. 100 ; p. 534-535 

Publication Date: Jun 2015 

Publication Type(s): Conference Abstract 

Abstract:Background: A high rate of obstetric complications occurs in women with essential 
thrombocythemia (ET), with a consistent high risk of early fetal loss and a probability of live births 
around 60%. A variety of therapeutic strategies has been proposed, with a risk-driven intensity of 
treatment. The role of the JAK2 V617 mutation as predictor of pregnancy complications and possible 
therapeutic driver is controversial. Aims: To assess in a retrospective cohort of ET patients the JAK2 
V617F-related risk of pregnancy complications and the efficacy of different treatments during 
antepartum and postpartum periods. Methods: We analysed 62 pregnancies occurred in 38 women 
with ET (median 2 pregnancies per woman, range 1-3) during the years 2001-2014. The median age 
of the patients at diagnosis was 29 years (range 18-41); the age at conception was >35 years in 33 
pregnancies (53%). Nineteen women (50%) carried the JAK2V617F mutation. Two of them had 
hepatic vein thrombosis and TIA before first conception, respectively. One terminated pregnancy, 
one blighted ovum and one miscarriage due to Turner syndrome were excluded from further 
analysis. Antepartum treatment consisted of low molecular weight (LMWH)+aspirin (ASA) in 32 
pregnancies, ASA in 14, LMWH in 6; seven pregnancies were left untreated. Interferon was 
administered during 9 pregnancies. The impact of different antepartum therapeutic strategies was 
estimated by a multivariate proportional hazards regression model over the weeks of gestation. 
Puerperium periods were defined as 6 weeks after delivery at >=20 week of gestation and were 
treated with LMWH in 45 of 51 cases. Results: Among the evaluable pregnancies the rate of live 
births was 83% (49/59); miscarriage occurred in 8, stillbirth in 2, abruptio placentae with neonatal 
death in 1, intrauterine fetal growth retardation in 6. Overall, 17 obstetric complications (OC) were 
considered ET-related (17/59, 29%) and occurred in 7 cases during LMWH+ASA (22%), in 2 during 
ASA (14%), 3 during LMWH (50%), and 5 in the untreated pregnancies (71%). No thrombosis 
complicated antepartum-periods. Antithrombotic treatment reduced by 88% the risk of OC in 
comparison versus untreated pregnancies (odds ratio, OR 0.12, 95%CI 0.02-0.69). The rate of OC was 
43% in pregnancies of JAK2 V617F-positive women (13/30) and 14% in the pregnancies of the JAK2 
V617F-negative women (4/29) (OR 4.77, 95%CI 1.33-17.18); however after exclusion of the 
untreated pregnancies the risk associated with the JAK2 V617F mutation was no more significant 
(OR 3.33, 95%CI 0.85- 13.00). A multivariate proportional hazards regression model including age 
>35 yrs, JAK2 V617F mutation, and antepartum ASA, LMWH, and interferon, retained only ASA as a 
variable associated with the outcome (OR for complications 0.28, 95%CI 0.10-0.80, p=0.01). Among 
the 6 untreated puerperium periods, one was complicated by cerebral vein thrombosis (17%), 
whereas no thrombosis occurred during the remaining puerperium periods treated with LMWH. 
Summary and Conclusions: In ET patients JAK2 V617F is associated with an increased risk of OC, 
which was prevented by treatment; namely, in this cohort antepartum ASA was highly effective in 
preventing ET-related OC; therefore, LMWH should be reserved only to women with additional risk 
factors for venous thromboembolism independent of ET. The rate of puerperium- related venous 
thrombosis is high and prompts LMWH prophylaxis. 
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20. Pregnancy complications predict thrombotic events in young women with essential 
thrombocythemia. 
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Abstract:Although Philadelphia-negative myeloproliferative neoplasms (MPNs) occur typically in 
middle to advanced age, any age group may be affected, posing a challenge for their management 
during pregnancy when they occur in young females. There is a high incidence of thromboembolic 
events and pregnancy complications in patients with myeloproliferative neoplasms, and a possible 
relationship between these complications is a matter of concern. The aim of this article was to 
correlate thrombosis and pregnancy outcome in 158 females with ET experiencing 237 pregnancies. 
Seven patients had a thrombotic event before their first pregnancy, one of them ended (14.3%) in a 
miscarriage. Among the 151 patients with no history of thrombosis before they became pregnant, 40 
(26.5%) had a miscarriage (P = NS). Eighteen patients (11.4%) developed major thrombotic 
complications (12 splanchnic vein, 1 cerebral vein, 2 coronary syndromes, and 3 strokes) after at 
least one pregnancy (4 uneventful and 14 complicated). The occurrence of thrombosis was 
significantly more frequent (P < 0.001) in patients with a history of pregnancy complications (28%) 
than in those experiencing a normal pregnancy and delivery (3.7%). Pregnancy complications in 
women with ET are associated with a higher risk of subsequent thromboses, so pregnant women 
with this neoplasm who miscarry need to be carefully monitored. 
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Abstract:INTRODUCTIONThe risk of abortion is known to be high in women with essential 
thrombocythemia (ET). However, a few studies have focused on the risk of stillbirth among fetuses 
reaching gestational age compatible with life.METHODSReview of medical charts of pregnant 
women with ET who received cares at a single center between January 2003 and June 2013 and the 
English literature in which more than 20 pregnancies with ET were dealt with regarding outcomes. 
Outcomes were classified into three categories: spontaneous abortion or preterm delivery before 
GW 24, stillbirth at and after GW 24, and live birth (LB). Japan national statistics was used to 
estimate the risk of stillbirth among women with GW 22 or more.RESULTSIn all nine pregnancies in 
four women with ET at our hospital, two miscarriages, one stillbirth (intrauterine death at GW 35), 
and six LBs occurred. There were six reports in the English literature in which a total of 374 
pregnancy outcomes were described: 110 miscarriages (29%), 14 stillbirths (3.7% of all 374 
pregnancies and 5.3% of 264 pregnancies with GW≥24), and 250 LBs (67%) occurred. Japan national 
statistics between 1995 and 2011 indicated that the risk of stillbirth was less than 0.50% among 
women with GW≥22.CONCLUSIONSThe risk of stillbirth was extremely high among women with ET. 
More intensified monitoring of fetal wellbeing may be required to improve outcome of pregnancy 
complicated with ET. 
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22. Managing haematological disorders during pregnancy. 
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Source: Best practice & research. Clinical obstetrics & gynaecology; Dec 2013; vol. 27 (no. 6); p. 855-
865 

Publication Date: Dec 2013 

Publication Type(s): Journal Article Review 

PubMedID: 24060203 

Abstract:The management of patients with pre-existing haematological diseases during pregnancy 
can be particularly challenging. The potential maternal and foetal toxicities from treatment regimens 
including chemotherapy for malignant haematological disorders mean that joint management 
between obstetricians and haematologists is essential for achieving good outcomes for both mother 
and baby. Patients with inherited or acquired disorders of haemostasis including platelets (essential 
thrombocythaemia) and coagulation (antiphospholipid syndrome) resulting in a pro-thrombotic 
state also require special consideration as pregnancy is generally considered to be a pro-thrombotic 
condition which could exacerbate the pre-existing disorder. The choice, timing and duration of 
anticoagulation or anti-platelet therapy require careful coordination during the antenatal, perinatal 
as well as postnatal periods to ensure that both maternal and foetal risks are taken into 
consideration. Pregnancy in women with sickle cell disease has long been identified as high risk with 
medical and pregnancy related risks being more common compared to women without it. A range of 
foetal risks have also been reported but improvement in outcomes has been seen with better 
obstetric and haematological care and the emphasis on multidisciplinary teamwork. The meticulous 
management of iron overload and risks associated with repeated blood transfusions extends into the 
care of pregnant women with other haemoglobinopathies like thalassemias. 
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Publication Date: Jan 2013 

Publication Type(s): Article 

PubMedID: 23452731 

Abstract:Myeloproliferative neoplasms (MPNs) are generally considered to be diseases of elderly 
population; however, 20% of subjects diagnosed with ET are younger than 40 years. Increase in 
gestational age in the Western world and improved diagnostic tools raise MPN incidence during 
pregnancy. MPNs are associated with a remarkable risk for thrombosis and the hypercoagulability 
milieu associated with pregnancy increases that risk even further. Pregnancies of women diagnosed 
with MPNs may be complicated with placental thrombosis, fetal growth restriction or loss, and 
increased risk for maternal thrombosis. The live birth rate in ET and PV is as low as 60 %, with first-
trimester loss occurring in 20-30% of pregnancies and an increase in late placenta-mediated 
complications. Major maternal complications (thromboembolic events and bleeding) are more 
frequent in PV compared with ET. Therapeutic options range from no therapy, aspirin alone, low-
molecular weight heparin (LMWH) to cytoreductive therapy, tailored according to patient-specific 
risk factors. © 2013 Elsevier Ltd. All rights reserved. 
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25. Are platelet volume indices of clinical use? A multidisciplinary review. 
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Abstract:Platelet size correlates with platelet activity and can be assessed by platelet volume indices 
(PVI). The PVI, mean platelet volume (MPV), is universally available with routine blood counts by 
automated hemograms and therefore is an attractive index to study in clinical scenarios. PVI are 
useful in assessing the etiology of thrombocytopenia. In addition, a normal platelet distribution 
width in the setting of thrombocytosis is highly suggestive of a reactive etiology. Higher MPV is also 
associated with the presence of cardiovascular risk factors, chest pain due to acute coronary 
syndrome, and adverse outcome after acute coronary syndrome. Results from studies evaluating 
MPV in patients with peripheral artery disease, unprovoked deep vein thrombosis, and pulmonary 
embolism further advocate a potential role for MPV in identifying patients at high risk of thrombosis. 
Nevertheless, most of these data come from retrospective studies some of which have small study 
populations and confounding factors influencing platelet volume. Moreover, the cut-off values 
derived from these retrospective studies have not been validated prospectively. Despite the 
potential for clinical utility evident from these studies, the above-mentioned flaws together with 
technical problems in measuring MPV currently limit its clinical usefulness. Our review provides a 
perspective on PVI's potential clinical use. 

Database: Medline 

 

 

 

 

 

 

 

 

 

 

http://www.tandfonline.com/doi/pdf/10.3109/09537104.2011.611919?needAccess=true
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Available  at British Journal of Haematology -  from Wiley Online Library Science , Technology and 
Medicine Collection 2017  

Available  at British Journal of Haematology -  from Unpaywall  

Abstract:The guideline group regarding the diagnosis and management of myelofibrosis was 
selected to be representative of UK-based medical experts, together with a contribution from a 
single expert from the USA. MEDLINE and EMBASE were searched systematically for publications in 
English from 1966 until August 2011 using a variety of key words. The writing group produced the 
draft guideline, which was subsequently revised by consensus of the members of the General 
Haematology and Haemato-oncology Task Forces of the British Committee for Standards in 
Haematology (BCSH). The guideline was then reviewed by a sounding board of UK haematologists, 
the BCSH and the British Society for Haematology Committee and comments incorporated where 
appropriate. The criteria used to state levels and grades of evidence are as outlined in the Procedure 
for Guidelines commissioned by the BCSH; the 'GRADE' system was used to score strength and 
quality of evidence. The objective of this guideline is to provide healthcare professionals with clear 
guidance on the investigation and management of primary myelofibrosis, as well as post-
polycythaemic myelofibrosis (post-PV MF) and post-thrombocythemic myelofibrosis (post-ET MF) in 
both adult and paediatric patients. © 2012 Blackwell Publishing Ltd. 
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Publication Date: Jun 2012 
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PubMedID: 22200624 

Abstract:BACKGROUNDInterferon alpha (IFN) is an effective treatment for a variety of conditions 
including essential thrombocythemia (ET), chronic myelocytic leukemia, Hepatitis B and C. Because 
these conditions also occur in women of childbearing age who may become pregnant, information 
regarding the safety of this medication in pregnancy is essential. This systematic review attempts to 
summarize all published data on outcome of pregnancies exposed to IFN alpha, trying to 
differentiate between disease effect and drug effect.METHODSReports on the use of IFN alpha in 
human pregnancy and reports on essential thrombocythemia (ET) without use of any medication in 
pregnancy were identified by a systematic search of the medical literature. We were able to locate 
only case reports of IFN alpha exposure in pregnancy, of whom 40 out of 63 were diagnosed with ET. 
We also collected randomly 71 cases (more cases were available in the literature) that were 
diagnosed with ET due to different etiologies, but who had not received any medication in 
pregnancy.RESULTSAmong the 63 IFN alpha exposures in pregnancy, the mean maternal age was 
30±6 years and the mean full term babies' weight was 3096±463 g. Mean gestational age at delivery 
was 37±3 weeks. There were 55 single and 4 twin pregnancies. No cases of major malformations or 
stillbirths were reported. There was one case of spontaneous abortion and 13 preterm deliveries 
(20% of all exposed cases). Among the 71 cases with untreated ET in pregnancy of different 
etiologies, 46 (65%) had early (within the first 12 weeks of pregnancy) or late (13-20 weeks of 
gestation) pregnancy loss. There were also 3 cases (4%) of stillbirth and 4 cases (5.6%) of preterm 
delivery. Only 18 women (25%) delivered healthy term babies.CONCLUSIONSThe results of our 
systematic review suggest that IFN-α does not significantly increase the risk of major malformation, 
miscarriage, stillbirth or preterm delivery above general population rates. It is also possible that IFN-
α may have a protective effect against pregnancy loss in cases of ET. 
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Available  at BJOG: An International Journal of Obstetrics and Gynaecology -  from Unpaywall  

Abstract:Essential thrombocythaemia is the commonest myeloproliferative disorder in women of 
child bearing age. A number of case reports have been described in literature but the optimum 
management of this disorder is still not established. Here we report a case of essential 
thrombocythaemia in pregnancy with good outcome for both mother and baby. Due to rarity of this 
disorder UKOSS is collecting data on myeloproliferative disorder in pregnancy. We feel that reporting 
this case will add to the current literature and aid decision making in care of these patients. 
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Abstract:I use the hematological, morphological and molecular criteria recently established by the 
World Health Organization to diagnose essential thrombocytemia. In these patients, major causes of 
morbidity and mortality are represented by thrombosis and bleeding, whereas progression to 
myelofibrosis and transformation to acute leukemia are more rare. Myelosuppressive therapy can 
reduce the rate of vascular complications, but there is some concern about treatment-related 
toxicity. Therefore, I follow a risk-oriented therapeutic approach to avoid inappropriate exposure to 
cytotoxic drugs on one side or suboptimal treatment on the other. Established predictors of 
cardiovascular events are represented by older age and previous thrombosis, whereas recent data 
suggest a prognostic role for novel risk factors, including leukocytosis and JAK2V617F mutational 
status. There is no indication for therapeutic intervention in asymptomatic, low-risk patients, while I 
treat high-risk patients with hydroxyurea (HU) first. Other therapeutic options, such as interferon 
alpha or anagrelide, may find place in selected patients including those who are resistant or 
intolerant to HU. I follow a risk-oriented approach also for management of pregnancy. Low-risk 
women are given low-dose aspirin throughout pregnancy and prophylactic low-molecular-weight 
heparin (LMWH) post partum, whereas LMWH throughout pregnancy and/or interferon-alpha can 
be required in high-risk cases. 
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Abstract:Essential thrombocythemia (ET) is a Philadelphia chromosome (Ph)-negative 
myeloproliferative neoplasm (MPN) characterized by thrombocytosis and megakaryocytic 
hyperplasia of the bone marrow, with presence of the JAK2 V617F mutation in 50%-60% of patients. 
ET evolves to myelofibrosis in a minority of cases, whereas transformation to acute leukemia is rare 
and increases in association with the use of certain therapies. Survival of ET patients does not 
substantially differ from that of the general population. However, important morbidity is derived 
from vascular complications, including thrombosis, microvascular disturbances, and bleeding. 
Because of this, treatment of ET must be aimed at preventing thrombosis and bleeding without 
increasing the risk of transformation of the disease. Patients are considered at high risk of 
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thrombosis if they are older than 60 years or have a previous history of thrombosis and at high risk 
of bleeding if platelet counts are > 1500 × 10(9)/L. Patients with low-risk ET are usually managed 
with low-dose aspirin, whereas treatment of high-risk ET is based on the use of cytoreductive 
therapy, with hydroxyurea as the drug of choice and IFN-α being reserved for young patients or 
pregnant women. For patients resistant or intolerant to hydroxyurea, anagrelide is recommended as 
second-line therapy. Strict control of coexistent cardiovascular risk factors is mandatory for all 
patients. The role in ET therapy of new drugs such as pegylated IFN or the JAK2 inhibitors is currently 
under investigation. 
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Publication Type(s): Conference Abstract 

Abstract:Introduction: Most gynecologists are not aware of the potential abnormality of an elevated 
platelet count in pregnant women. Iron deficiency is a frequent cause of elevated platelet counts. 
However, a bone marrow abnormality should be considered, especially if the woman has additional 
symptoms like arterial/venous thrombosis, recurrent fetal loss. Essential thrombocytosis (ET) (Jak2-
kinase mutation positive in 50-60%) is a rare disorder, it is more common in women and most 
patients are diagnosed before age 50. Patients and Methods: In the last 2 years we investigated 9 
pregnant women and one non-pregnant women with an elevated platelet count >500/nl (normal 
range 150-400/nl) to rule out a pathology.Whole blood count, Ferritin levels and Jak2- mutation 
were investigated. In women with thrombosis or fetal loss acquired or inherited thrombophilia was 
ruled out. Results: 1/10 women had a splenectomy, 2/10 were diagnosed with iron deficiency, 2/10 
no abnormality was detected. 2/10 were Jak2-mutation negative (bone marrow not investigated), 
however one women had recurrent thrombosis, one had 5 miscarriages (chromosomal abnormality 
excluded). In 3/10 women Jak2-mutation was detected and diagnosis of ET was established. One 
woman had an arterial thrombosis before pregnancy, she delivered a healthy child at term, receiving 
LMW heparin during pregnancy. One woman was infertile and is pregnant with twins (IVF) currently, 
treated with interferon and ASA. The third is planning to get pregnant - no treatment yet. Discussion: 
In pregnant women thrombocytosis needs further investigation, because women with ET have a 30% 
change for fetal loss and 8% suffer from maternal complications. Current treatment options and the 
literature will be reviewed. 
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32. Essential thrombocythemia and pregnancy. 
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Abstract:Essential thrombocythaemia (ET) is an acquired myeloproliferative neoplasm, characterised 
by persistent thrombocytosis and a tendency for either thrombosis or haemorrhage. Among 
myeloproliferative neoplasms, ET is the most prevalent in young women, which constitute a special 
group due to their childbearing potential. An increased risk of fetal and maternal complications has 
been demonstrated in patients with ET. The most common pregnancy-related complication is 
spontaneous abortion during the first trimester. Recurrent abortion, fetal growth restriction, 
stillbirth and placental abruption are less frequent. Maternal complications are relatively rare and 
essentially represented by thromboembolic and bleeding events. Here we summarize the literature 
describing pregnancy and its outcome in patients with ET and discuss some recommendations for 
the management of pregnancy. 
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Abstract:This article reviews pregnancy outcome in women diagnosed with a myeloproliferative 
neoplasm (MPN), and discusses possible risk markers and the pathogenesis of poor pregnancy 
outcome. An outline of the key factors regarding the diagnosis and management of MPN in women 
of reproductive potential is followed by a description of the authors' management strategy for 
standard and high-risk pregnancy in MPN patients. © 2011 Elsevier Inc. 
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Abstract:Described as a myeloproliferative disorder mainly affecting elderly women, recent reports 
now confirm the occurrence of essential thrombocythemia at younger ages, which questions 
treatment during pregnancy. We report a further case of uneventful full term pregnancy with the 
use of interferon-alpha for maternal essential thrombocythemia which suggests that interferon-
alpha could be considered as an effective and safe treatment during pregnancy for women with 
essential thrombocythemia. Further studies are warranted to determine whether interferon-alpha is 
the optimal therapeutic option during pregnancy for this patient population. 
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Abstract:Pregnancy is a high-risk event in women with essential thrombocythemia (ET). This 
observational study evaluated pregnancy outcome in ET patients focusing on the potential impact of 
aspirin (ASA) or interferon alpha (IFN) treatment during pregnancy. We retrospectively analyzed 122 
pregnancies in 92 women consecutively observed in the last 10 years in 17 centers of the Italian 
thrombocythemia registry (RIT). The live birth rate was 75.4% (92/122 pregnancies). The risk of 
spontaneous abortion was 2.5-fold higher than in the control population (P < 0.01). ASA did not 
affect the live birth rate (71/93, 76.3% vs. 21/29, 72.4%, P = 0.67). However, IFN treatment during 
pregnancy was associated with a better outcome than was management without IFN (live births 
19/20, 95% vs. 73/102, 71.6%, P = 0.025), and this finding was supported by multivariate analysis 
(OR: 0.10; 95% CI: 0.013-0.846, P = 0.034). The JAK2 V617F mutation was associated with a poorer 
outcome (fetal losses JAK2 V617F positive 9/25, 36% vs. wild type 2/24, 8.3%, P = 0.037), and this 
association was still significant after multivariate analysis (OR: 6.19; 95% CI: 1.17-32.61; P = 0.038). 
No outcome concordance between first and second pregnancies was found (P = 0.30). Maternal 
complications occurred in 8% of cases. In this retrospective study, in consecutively observed 
pregnant ET patients, IFN treatment was associated with a higher live birth rate, while ASA 
treatment was not. In addition, the JAK2 V617F mutation was confirmed to be an adverse prognostic 
factor. 
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Abstract:An increased risk of pregnancy complications was recently reported in JAK2V617F-positive 
essential thrombocythemia (ET). In the current study of 63 pregnancies among 36 women with ET, 
we sought to appraise this association and identify other predictors of outcome. Overall outcome 
included 38 (60%) births and 20 (35%) first trimester spontaneous abortions. Among 36 first 
pregnancies, 22 (61%) resulted in live birth. Twelve of the 14 pregnancy losses occurred during the 
first trimester. Rate of pregnancy loss was 21% among 24 patients receiving aspirin therapy during 
the first trimester vs. 75% among 12 patients not receiving such treatment (P = 0.002). Pregnancy 
outcome was not influenced by platelet count, leukocyte count or presence of JAK2V617F; four 
pregnancy losses each were documented in 10 mutated and 10 unmutated patients. Among 17 
second pregnancies, 12 (71%) resulted in live birth; these included eight from nine patients with 
successful and four from eight with unsuccessful first pregnancies (P = 0.07). Maternal complications 
were infrequent (11%): pre-eclampsia (n = 1), hematoma after Cesarean-section (n = 2) and post-
partum hemorrhage (n = 1). This study suggests a salutary role for aspirin therapy in pregnant 
women with ET. Furthermore, the occurrence of a miscarriage in ET might be a marker for a similar 
event during subsequent pregnancies. 
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Abstract:The management of pregnancy in Philadelphia negative chronic myeloproliferative 
disorders (CMPDs) is an increasingly frequent problem. In the literature, most pregnancies are 
reported for women with essential thrombocythemia (ET) with about 400 pregnancies in about 200 
women. In ET, first trimester abortion is the most frequent complication occurring in about one third 
of pregnancies. Interestingly, the incidence of maternal complications is relatively low with 3% for 
major thromboembolic and 2% for major bleeding events. The presence of the Jak2 mutation seems 
to be an independent predictor of pregnancy complications. Pregnancies in ET should be stratified 
according to underlying risk factors in low, high and highest risk pregnancies. Women with low risk 
pregnancies are treated with low-dose aspirin, whereas women with high and higher risk 
pregnancies may benefit from low-dose aspirin plus interferon alpha +/- low molecular weight 
heparin throughout pregnancy and at least for six weeks post-partum. In polycythemia vera (PV) 
there is only very few information on pregnancy outcome with 36 pregnancies reported in the 
literature. According to these data pregnancy in PV is per se a high risk situation. Accordingly, all 
women with PV should be treated with low-dose aspirin. Some pregnant PV patients may benefit 
from a more intensive therapy including interferon alpha +/- low molecular weight heparin 
throughout pregnancy and at least for six weeks post-partum. 
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Abstract:Essential thrombocythemia (ET) is an acquired myeloproliferative disorder (MPD) 
characterized by a sustained elevation of platelet number with a tendency for thrombosis and 
hemorrhage. The prevalence in the general population is approximately 30/100,000. The median age 
at diagnosis is 65 to 70 years, but the disease may occur at any age. The female to male ratio is 
about 2:1. The clinical picture is dominated by a predisposition to vascular occlusive events 
(involving the cerebrovascular, coronary and peripheral circulation) and hemorrhages. Some 
patients with ET are asymptomatic, others may experience vasomotor (headaches, visual 
disturbances, lightheadedness, atypical chest pain, distal paresthesias, erythromelalgia), thrombotic, 
or hemorrhagic disturbances. Arterial and venous thromboses, as well as platelet-mediated transient 
occlusions of the microcirculation and bleeding, represent the main risks for ET patients. 
Thromboses of large arteries represent a major cause of mortality associated with ET or can induce 
severe neurological, cardiac or peripheral artery manifestations. Acute leukemia or myelodysplasia 
represent only rare and frequently later-onset events. The molecular pathogenesis of ET, which 
leads to the overproduction of mature blood cells, is similar to that found in other clonal MPDs such 
as chronic myeloid leukemia, polycythemia vera and myelofibrosis with myeloid metaplasia of the 
spleen. Polycythemia vera, myelofibrosis with myeloid metaplasia of the spleen and ET are generally 
associated under the common denomination of Philadelphia (Ph)-negative MPDs. Despite the recent 
identification of the JAK2 V617F mutation in a subset of patients with Ph-negative MPDs, the 
detailed pathogenetic mechanism is still a matter of discussion. Therapeutic interventions in ET are 
limited to decisions concerning the introduction of anti-aggregation therapy and/or starting platelet 
cytoreduction. The therapeutic value of hydroxycarbamide and aspirin in high risk patients has been 
supported by controlled studies. Avoiding thromboreduction or opting for anagrelide to postpone 
the long-term side effects of hydrocarbamide in young or low risk patients represent alternative 
options. Life expectancy is almost normal and similar to that of a healthy population matched by age 
and sex. 
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Abstract:We report on 2 successful pregnancies in a young woman who has essential 
thrombocythemia. The platelet count remained well controlled with interferon-alfa administration 
together with acetylsalicylic acid in each pregnancy. The present case and the published series 
suggest that close monitoring of the platelet count is crucial and that interferon may be the 
preferred therapeutic option in the management of pregnancy in patients with essential 
thrombocythemia. © 2006 The Japanese Society of Internal Medicine. 
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Abstract:The management of pregnant patients with essential thrombocythemia (ET) and 
polycythemia vera (PV) may be problematic. In the literature there are ~300 cases of pregnancies 
reported in ET and less than 50 pregnancies reported in PV. To reduce the effect of reporting bias, 
we selected articles with either >10 pregnancies or at least six patients, and here report on the 
outcome of 195 pregnancies in ET and 36 pregnancies in PV patients. The live birth rate was ~60% in 
ET and 58% in PV. Spontaneous abortion during the first trimester was the most frequent fetal 
complication, occurring in 31% of ET pregnancies and in 22% of PV pregnancies, respectively. Major 
maternal complications were more frequent in PV compared with ET (44.4 versus 7.7%). Treatment 
with low-dose aspirin during pregnancy in ET seemed to reduce complications and also seemed 
beneficial during pregnancy in PV. In high-risk pregnancies, the additional use of low molecular 
weight heparin and/or interferon alpha should be considered. This article also describes a registry 
for an observational study concerning pregnancy in chronic Philadelphia chromosome-negative 
myeloproliferative disorders within the European LeukemiaNet. A potential management algorithm 
for pregnancies in ET or PV is also provided. Copyright © 2006 by Thieme Medical Publishers, Inc. 
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Abstract:The myeloproliferative diseases (MPDs) present several therapeutic challenges in patients 
of childbearing potential. The most extensive literature exists for patients with essential 
thrombocythaemia, with over 200 pregnancies reported in retrospective case series. Yet there is 
conflicting data in relation to predicting pregnancy outcome and optimal management strategy. 
Pregnancy is less frequently reported for polycythaemia vera and myelofibrosis. There is a need for 
collaboration to further our knowledge in this field. Here, the literature is reviewed in detail and 
experience of different therapeutic strategies in pregnancy discussed. There is increasing 
understanding about the pathogenesis of placental dysfunction in inherited thrombophilia and 
antiphospholipid antibody syndrome pregnancy outcomes in these conditions parallel those 
reported for MPDs. Furthermore several large studies have influenced pregnancy management in 
these conditions and, whilst not directly applicable to MPDs, this data have potential to inform 
treatment protocols. This data are reviewed and a personal management strategy for pregnancy in 
MPD pro-Dosed. © 2005 Blackwell Publishing Ltd. 
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Abstract:In this study, the course of 40 pregnancies in 16 women with essential thrombocythaemia 
(ET) was analysed retrospectively. Of the pregnancies, 45% were complicated, 55% uncomplicated, 
and 62% resulted in live birth. The most common complication was spontaneous abortion during the 
first trimester seen in 33% of all pregnancies and comprising 72% of all complications. Two 
intrauterine foetal deaths occurred at weeks 22 and 28. Three pregnancies were complicated by 
eclampsia or pre-eclampsia. Nine of 16 women with 29 pregnancies had at least one complicated 
pregnancy. In seven of 16 women, all 11 pregnancies were uneventful. The non-pregnancy-related 
symptoms of ET or the platelet count before conception or during pregnancy did not correlate with 
the risk of pregnancy complications. Treatment with low-dose acetylsalicylic acid (ASA) alone during 
pregnancy or platelet-lowering drugs before or during pregnancy reduced the risk of complications. 
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Abstract:OBJECTIVESIn the past essential thrombocythemia was considered a disease of the elderly. 
At present, the number of young people suffering from this disease is growing, with a slightly higher 
frequency in females. We investigated the effects of interferon alfa therapy in these patients.STUDY 
DESIGNWe describe 9 pregnancies in 4 women affected by essential thrombocythemia.RESULTSFour 
pregnancies were carried out without interferon alfa therapy, and resulted in 2 intrauterine deaths, 
1 spontaneous abortion, and 1 neonatal death. Interferon alfa was given during another 5 
pregnancies; among them, 2 ended in preterm deliveries with normal infants, and 3 in full-term 
deliveries. The literature is reviewed.CONCLUSIONOur cases and published series suggest that fetal 
outcome is improved by therapy, and that interferon alfa may be the best therapeutic option. 
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Abstract:BACKGROUND AND OBJECTIVESThe Italian Society of Hematology (SIE) and the two 
affiliated Societies (SIES and GITMO) commissioned a project to develop guidelines for the therapy 
of essential thrombocythemia (ET) using evidence-based knowledge and consensus formation 
techniques.DESIGN AND METHODSKey questions on the optimal management of ET patients were 
formulated by an Advisory Council (AC) and approved by an Expert Panel (EP) composed of 7 senior 
hematologists. The AC systematically reviewed the published literature from 1980 to August 2002, 
and articles were graded according to their internal validity and quality. Using the Delphi technique, 
the EP was asked to answer the key questions according to the available evidence. From September 
2002 to March 2003, four Consensus Conferences were held in accordance with the Nominal Group 
Technique with the goal of solving residual disagreement on recommendations.RESULTSThe EP 
provided recommendations on when to start platelet-lowering therapy, the most appropriate 
platelet-lowering agent, the use of anti-platelet therapy, and the management of women in 
childbearing age and of pregnant women.INTERPRETATION AND CONCLUSIONSBy using evidence 
and consensus, recommendations for the treatment of key problems in ET have been issued. 
Statements are graded according to the strength of the supporting evidence and uncertainty is 
explicitly declared. 
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Abstract:The diagnosis of essential thrombocythaemia (ET) is considered when all causes of reactive 
(secondary) thrombocytosis have been excluded in a patient with a persistent thrombocytosis. 
Among the chronic myeloproliferative disorders, ET has the highest proportion of young as well as 
female patients affected. As such, the optimal management of ET during pregnancy becomes an 
important issue. Although ET is not a contraindication to childbearing, the risks to both the fetus and 
mother are increased, and would-be-parents should be counselled regarding these. Obstetric 
complications occurring at higher than expected rates include spontaneous abortion in the first-
trimester. Maternal complications, both haemorrhagic and thrombotic, are reported relatively 
infrequently. It is generally difficult to make specific management recommendations because of the 
relative rarity of the association between ET and pregnancy, which has precluded adequately 
powered controlled trials. In this communication, we review our own experience as well as that of 
other investigators on the subject matter and provide management guidelines that are based on 
best available information. 
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Abstract:It is advisable to treat essential thrombocythemia (ET) during pregnancy, because elevated 
platelet counts can lead to maternal and fetal complications. In order to establish which therapy is 
more favorable, we undertook a review of the literature. In addition to our own case, we found 27 
reports which described 75 cases with 143 pregnancies. We discussed the complications of ET during 
pregnancy and postpartum, fetal outcome and the therapeutic strategies. Considering the clear risk 
of complications during pregnancy -- especially the occurrence of spontaneous abortion in the first 
trimester -- and the risk of intrauterine fetal death, we believe all patients should at least be treated 
with aspirin unless there is a contraindication. Platelet reduction with interferon-alpha (IFN-alpha) 
might be able to further reduce the complications of ET during pregnancy and to improve fetal 
outcome (data from 14 patients). After treatment with IFN-alpha, sufficient numbers of umbilical 
cord blood stem cells can be collected. 
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Available  at Current opinion in obstetrics & gynecology -  from Ovid (LWW Total Access Collection 
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Abstract:Before the advent of automated cell counters, thrombocytopenia was looked for and 
identified after a clinical question. With automation, thrombocytopenia in pregnancy was commonly 
found, and with its commonality its clinical meaning went out of focus. For the majority of women, 
thrombocytopenia is benign and, as a marker of fetal thrombocytopenia, the value of maternal 
thrombocytopenia is almost non-existent. © 2001 Lippincott Williams & Wilkins. 
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Abstract:Objectives: We describe the periconception circumstances and outcome of 43 consecutive 
pregnancies in an unselected group of young women with essential thrombocythemia (ET). Patients 
and methods: We retrospectively studied 74 consecutive cases of young women with ET seen at our 
institution, among whom 43 pregnancies occurred in 20 patients. Results: Of the 43 pregnancies, 22 
(51%) were successful (21 term and 1 preterm live births) and 21 (49%) ended in miscarriages (1 
ectopic pregnancy, 2 elective abortions, 16 first-trimester spontaneous abortions, 1 stillbirth at 22 
wk, and 1 abruptio placentae at 33 wk). Management of ET at the time of conception included either 
no specific therapy (16 cases) or the use of aspirin alone (24 cases), a cytoreductive agent (2 cases), 
or heparin (1 case). There were no significant differences with respect to platelet count or the effect 
of treatment with aspirin, either at the time of conception or during the first trimester, among cases 
of successful pregnancies (22), all miscarriages (21), or first-trimester spontaneous abortions (16). 
The findings were similar when the analysis was restricted to only first-time pregnancies. In patients 
with multiple pregnancies, the outcome of a subsequent pregnancy was not predicted by the 
outcome of the first. In general, in successful cases the last two trimesters were mostly uneventful, 
with healthy offspring being reported in all cases. Conclusions: Pregnant patients with ET have an 
increased risk of first-trimester abortion which is not predictable by preconception platelet count or 
aspirin therapy, in addition, our experience does not support the use of prophylactic platelet 
apheresis during delivery. 
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Abstract:Primary myelofibrosis is a myeloproliferative disease. Some 12% of patients with primary 
myelofibrosis develop thrombocytosis. Thrombocytosis in pregnancy leads to higher rates of 
spontaneous abortion, premature delivery, intrauterine growth restriction and fetal death. The aim 
of the authors is to present the course, therapy and outcome of pregnancy in a patient with primary 
myelofibrosis and thrombocytosis. Myelosuppressive therapy decreases the incidence of 
thrombosis, but is contraindicated in pregnancy. Owing to this impossibility of treatment, 
pregnancies complicated by thrombocytosis have unfavorable outcomes. Based on data showing a 
favorable pregnancy outcome after administration of interferon-alpha in essential 
thrombocythemia, it was decided to use the same drug for the first time in a pregnant patient with 
primary myelofibrosis and thrombocytosis. Close follow-up and continuous adjustment of the 
therapy resulted in a normal course and outcome of the pregnancy. To the best of our knowledge, 
this is the first report of successful treatment with interferon-alpha in a pregnant patient with 
primary myelofibrosis and thrombocytosis. 
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Abstract:OBJECTIVETo evaluate treatment and outcome of 17 pregnancies in nine patients with 
essential thrombocythaemia (ET) seen at our institution from 1988 to 1998.METHODSTreatment and 
outcome of 17 pregnancies in nine ET patients were retrospectively analyzed.RESULTSSeventeen 
pregnancies in nine patients with ET resulted in 11 (65%) live births and ended in six (35%) 
spontaneous abortions. Abortion could not be predicted from ET-associated complications before 
(p= 0.23) or during (p = 0.39) pregnancy. Maternal complications occurred during six pregnancies 
(35%): Three major bleedings in two patients with an acquired von Willebrand disease and two 
minor bleedings in patients treated with low-dose acetylsalicylic acid (ASA) were observed during 
pregnancy or at term; one patient suffered from transient visual loss while pausing low-dose ASA. 
Platelet counts prior to pregnancy were significantly higher as compared to the platelet nadir 
observed during pregnancy (p = 0.0017). Postpartum clinical course was uneventful in all patients. 
No specific treatment was given during 11 pregnancies. Six women received low-dose ASA during 
pregnancy followed by low-molecular-weight heparin until the end of the sixth week postpartum in 
five cases. This treatment was correlated with a favourable outcome (live birth versus abortion) 
when compared to no treatment (p=0.04).CONCLUSIONPregnancy in ET can be complicated by first 
trimester abortion and/or maternal haemorrhage. Our limited observation suggest a positive impact 
of low-dose ASA during pregnancy followed by low-molecular-weight heparin postpartum on 
pregnancy outcome in ET; nevertheless, confirmation by prospective documentation is mandatory. 
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Abstract:Essential thrombocythaemia is a rare myeloproliferative disorder that often presents with 
haemorrhagic or thrombotic complications. It may be detected incidentally in an asymptomatic 
younger adult and there are only a few case reports of essential thrombocythaemia in pregnant 
women. The risks posed by essential thrombocythaemia during pregnancy and its optimal 
management are uncertain. To determine if there is increased incidence of obstetric complications 
seen in women who have essential thrombocythaemia, we collected a large case series from a 
number of tertiary obstetric units in Australia and New Zealand. There were 30 pregnancies in 12 
women who had essential thrombocythaemia. There were 17 live births (57%), 7 stillbirths (23%), 5 
miscarriages (17%) and 1 ectopic (3%). Five pregnancies were complicated by placental abruption. 
When the outcomes of those women who received treatment with aspirin or interferon were 
compared to those that did not receive any treatment, there was a trend towards a higher livebirth 
rate (79% v. 38%, p = 0.06). Seven women were treated with aspirin and 5 had successful outcomes 
with no fetal complications. Four women were treated with alpha-interferon which reduced their 
platelet counts and all had successful outcomes with no fetal complication. These findings suggest 
that there is a high incidence of miscarriage, stillbirth and abruption in women with essential 
thrombocythaemia. Their pregnancies should be carefully monitored. Treatment with low dose 
aspirin and/or the use of alpha-interferon may be associated with an improved pregnancy outcome. 
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Abstract:OBJECTIVESAlthough essential thrombocythemia (ET) is usually primarily considered a 
disorder of middle age, it has been observed in children and young adults. However, the real risk for 
thrombosis in these patients has not been clearly established.DESIGNProspective analysis of 
consecutive patients younger than 40 at the time of the diagnosis of ET and followed in our 
department between 1980 and 1998.SUBJECTSSixty-eight patients (28 males and 40 females, 
median follow-up 99.14 months) affected by ET diagnosed in agreement with the Polycythemia Vera 
Study Group criteria.INTERVENTIONSAsymptomatic ET patients were not treated. In contrast, 
patients with associated atherosclerotic risk factors, microvascular disturbances, or a previous major 
arterial thrombosis were given acetyl salicylic acid (ASA 100 mg/day). Only patients with major 
thrombotic complications and a platelet count > 1,000 x 10(9)/L received cytoreductive 
therapy.OUTCOME MEASURES(1) to evaluate thrombotic complications in young patients with ET, 
(2) to relate thrombotic risk to the presence of general atherosclerotic risk factors, and (3) to adopt 
treatment, and (4) to report the outcome of the pregnancies monitored in our 
population.RESULTSFifteen patients had major thrombosis, 11 of which were the presenting features 
of ET. No rethrombosis has been observed. Only one patient with thrombotic complications was 
under efficient treatment. Atherosclerotic risk factors are more common in patients with major 
arterial thrombosis than in asymptomatic subjects. Thirteen normal babies were delivered out of 16 
pregnancies, 6 of the pregnant women were on ASA therapy.CONCLUSIONSMost thrombosis in 
young ET patients occurred at the time of the diagnosis, and venous thrombotic events represent 
one-third of total thrombosis. Cardiovascular risk factors seem to be concurrent stimuli for arterial 
thrombosis in ET. The thrombotic complication rate was 2.6/100 patients/year ASA reduces 
microvascular disturbances, thrombosis, and rethrombosis and possibly reduces obstetric 
complications in women with ET. 
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Abstract:The management of pregnant patients with chronic myeloproliferative disorders (MPD) is a 
difficult problem. Patients with essential thrombocythaemia (ET), and, less frequently, those with 
chronic myeloid leukaemia (CML) or polycythaemia vera (PV), present at a childbearing age. 
Pregnancy itself does not appear to affect adversely the natural course and prognosis of the MPD. 
However, fertility might be reduced, and an adverse outcome of pregnancy due to thrombotic or 
bleeding complications is a matter of concern. In ET, first-trimester abortion is the most frequent 
complication but increased perinatal mortality and premature delivery are also observed. Placental 
infarction due to thrombosis seems to be the most consistent event. Maternal thrombotic or 
haemorrhagic complications are rare but are more common than seen in normal pregnancy. The 
outcome of pregnancy seems to be positively influenced by aspirin, at least in same cases. The value 
of cytoreduction and/or heparin prophylaxis has not been established but may have a role in 
selected cases. In CML, the potential adverse effects of hyperleukocytosis, and sometimes 
thrombocytosis, generally make myelosuppressive treatment essential. In PV, the number of 
reported pregnancies is low. Maintaining the PCV below 0.45 is of the utmost importance relating to 
the outcome of pregnancy. Although cytoreductive drugs should generally be avoided, if possible, 
until at least after the first trimester of pregnancy, interferon-or seems to be the drug of choice 
when myelosuppression is indicated. In summary, the available information about pregnancy 
occurring during the course of an MPD indicates that successful management of pregnancy is 
possible. However, optimal management of these patients is poorly defined and agreed protocols 
are not available. In view of these problems, it is timely to consider the establishment of a national 
or European registry to monitor prospectively the management offered to pregnant women found 
to have an MPD. 
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Abstract:An insurgent case of pregnancy in a patient in whom essential thrombocytosis was 
diagnosed five years earlier is described. Pregnancy was confirmed and therapy with platelet 
aggregation inhibitor was introduced. The pregnancy reached full term notwithstanding a positive 
result of the 'Triple Test' during the 15th week of gestation. A histology exam of the placenta 
revealed an ischemic lesion. We retain that platelet aggregation inhibitor therapy remains an 
important aid in eliminating the risk of thrombosis determined by the presence of two conditions 
that are predisposed to these risks, such as pregnancy and essential thrombocytosis. 
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Abstract:Essential thrombocythemia is a myeloproliferative disorder characterized by a persistent 
increase in the platelet count. The disease occurs more often in late middle age, but reports confirm 
the possibility of earlier occurrence. When the disease affects women during pregnancy, an adverse 
pregnancy outcome is possible: abortion, intrauterine fetal death, abruptio placentae, intrauterine 
growth retardation, and premature delivery. The possibility of thrombosis formation in this disease 
encouraged many physicians to use various treatments aimed at lowering the platelet count. 
Treatments used during pregnancy include acetylsalicylic acid, dipyridamole, heparin, and 
plateletpheresis. This article describes pregnancy outcomes and reviews the suggested treatments. 
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Abstract:Background: Only a few cases of essential thrombocythemia in pregnant women have been 
reported, and the management of this myeloproliferative disorder during pregnancy remains 
uncertain. We report a successful pregnancy in a patient who had essential thrombocythemia and 
who was treated with interferon-alpha, and we review the literature for the outcome of similar 
patients. Case: A 32-year-old woman, gravida 4, para 3, aborta 0, presented at 18 weeks' gestation 
with two episodes of amaurosis fugax and an elevated platelet count of 2300 x 109/L. The initiation 
of interferon-alpha led to a progressive fall of the platelet level, with no occurrence of thrombotic or 
hemorrhagic manifestations. Serial ultrasound examinations revealed normal fetal and placental 
development. The patient was delivered of a male infant at 37 weeks. Both child and placenta were 
normal on examination. Conclusion: Our case and the current available data suggest that interferon-
alpha may be the best therapeutic option for pregnant patients with essential thrombocythemia in 
whom myelosuppression is required. 
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Abstract:A review of the literature disclosed 106 pregnancies (preg.) in 57 women with essential 
thrombocythemia (ET). The success rate (baby alive) was 57% (60 live births/106 preg.), the rate of 
miscarriage 43% (46 miscarriages/106 preg.). The most frequent complication was spontaneous 
abortion during the first trimester in 36% (38 abortions/106 preg.). Other complications such as 
intrauterine death and stillbirth after the 28th week, which occurred in 5% (7/106), premature 
delivery in 8% (8/106), pre-eclampsia in 4% (4/106), and fetal growth retardation in 4% (4/106) were 
rarer events. Placental infarction due to thrombosis seems to be the most consistent pathological 
event as far as the fetus is concerned. Maternal hemorrhage occurred in 4% (3 minor and 1 major 
bleeding) and only 2 minor maternal thrombotic episodes have been observed. Interestingly, a 
decline in platelet count has been observed in 14 women and was associated with a successful preg, 
in 13/14 cases (93%). Aspirin (ASS) was the most frequently used drug in 47 of 93 recorded cases 
(51%). In 16 evaluable women treated with ASS the live birth rate was higher (12/16 preg., 75%) 
than for 21 untreated women (9/21 preg., 43%). In 5 cases interferon alpha (IFN) has been used 
successfully. In summary, 57% of women with ET had a live birth, maternal complications happened 
in 6%. Promising treatment modalities might be ASS and IFN. However, no definitive answer can be 
given on the ideal management for women with ET during pregnancy. A European register should be 
set up. 
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Abstract:Pregnancy in patients with primary thrombocythemia (PT) is reported to be often 
complicated by recurrent abortion and fetal growth retardation. Fifteen pregnancies in nine patients 
with PT are reported. Nine pregnancies had a good outcome, with the birth of a healthy infant. 
There were two spontaneous abortions and three intrauterine deaths. One pregnancy was electively 
terminated after extensive thrombosis in the splanchnic district requiring surgical entero-resection. 
In five pregnancies the mother received no treatment; in ten pregnancies acetylsalicylic acid (ASA) 
was prescribed to the mother as soon as she was found pregnant, subcutaneous heparin was added 
from the middle trimester in seven cases. In patients treated with ASA and subcutaneous heparin 
pregnancies had a good outcome. Administration of ASA and heparin during pregnancy appears to 
improve the outcome in patients with PT and can prevent severe maternal complications, but 
requires close monitoring. 

Database: Medline 

https://go.openathens.net/redirector/nhs?url=https%3A%2F%2Fonlinelibrary.wiley.com%2Fdoi%2Ffull%2F10.1002%2F(SICI)1096-8652(199609)53%3A1%3C6%3A%3AAID-AJH2%3E3.0.CO%3B2-V
http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1096-8652(199609)53:1%3c6::AID-AJH2%3e3.0.CO;2-V/pdf


 

Strategy 615472 

# Database Search term Results 

1 Medline (Thrombocytosis).ti,ab 4119 

2 Medline exp THROMBOCYTOSIS/ 5684 

3 Medline (1 OR 2) 7728 

4 Medline (pregnan*).ti,ab 460559 

5 Medline exp PREGNANCY/ 857272 

6 Medline (4 OR 5) 956299 

7 Medline (3 AND 6) 269 

8 Medline (Thrombocythemia).ti,ab 3499 

9 Medline (Thrombocythaemia).ti,ab 753 

10 Medline (8 OR 9) 4216 

11 Medline (6 AND 10) 202 

12 Medline (7 OR 11) 301 

13 EMBASE (Thrombocytosis).ti,ab 6341 

14 EMBASE exp THROMBOCYTOSIS/ 8663 

15 EMBASE (13 OR 14) 10007 

16 EMBASE (Thrombocythemia).ti,ab 5455 

17 EMBASE exp THROMBOCYTHEMIA/ 6714 

18 EMBASE (Thrombocythaemia).ti,ab 984 

19 EMBASE (16 OR 17 OR 18) 8112 



20 EMBASE (pregnan*).ti 234859 

21 EMBASE exp PREGNANCY/ 622658 

22 EMBASE (20 OR 21) 671038 

23 EMBASE (19 AND 22) 290 

24 EMBASE (15 AND 22) 204 

25 EMBASE (23 OR 24) 449 

26 EMBASE (14 AND 21) 161 

 


