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Pregnancy Transiently Normalized Platelet Counts in Essential Thrombocytosis
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Background: Outcomes of pregnancies complicated by essential thrombocytosis (ET) are worse than

those of normal pregnancies. Aspirin, heparin, and interferon (IFN)-α are well-tolerated during preg-

nancy and prescribed in accordance with the risk of thrombosis. However, some evidence suggests that

platelet count decreases during ET-complicated pregnancies.

Methods: We retrospectively analyzed changes in platelet count in ET-complicated pregnancies.

Results: Platelet count decreased during pregnancy without IFN-α use, and 83% of pregnant women

had a platelet count of �450×109/L. Furthermore, all pregnant women achieved a platelet count of �600

×109/L. One the basis of revised IPSET-thrombosis score, risk was classified as low or very low. Aspirin

use starting in early pregnancy was associated with a higher rate of successful delivery, even in patients

with prior miscarriage.

Conclusions: These findings suggest that platelet counts decrease in selected low-risk and very-low-risk

ET-complicated pregnancies and that cytoreductive therapy with IFN-α may be avoidable in some

cases. These results should be interpreted cautiously because of the small sample size and retrospective

study design.

(J Nippon Med Sch 2026; 93 (4): 323–332. https://doi.org/10.1272/jnms.JNMS.2026_93-411)
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Introduction

Essential thrombocythemia (ET) is a type of BCR-ABL1–

negative myeloproliferative neoplasm (MPN). The vital

prognosis of ET is favorable, and the 8-year survival rate

as compared with that of the general population is 91%

(95% confidence interval [CI]: 84–97%)1. Factors that re-

duce the quality of life of patients with ET include sys-

temic symptoms such as malaise and weight loss and the

complications of thrombosis. Thrombosis develops in

34% of patients with ET over 10 years2. In particular,

myocardial infarction and cerebral infarction are major

causes of death in patients with ET. Risk factors for

thrombosis include age, history of thrombosis, and car-

diovascular risk factors, as well as the Janus Tyrosine

Kinase (JAK)2 V617F gene mutation3. The International

Prognostic Score for ET (IPSET)-thrombosis4 stratifies

thrombosis onset risk according to these 4 items. Risk-

based thromboprophylaxis is of utmost importance in ET

treatment. Antiplatelet therapy with aspirin is recom-

mended for patients at low or greater risk, and concomi-

tant cytoreductive therapy is recommended for patients

at intermediate or greater risk. The most common age of

ET onset is 50s to 60s, but women have a second onset

peak in their 30s5 and often experience pregnancy during

the course of illness. The incidence of ET-complicated

pregnancy has been reported to be 2.6/100,000 pregnan-

cies/year6. As compared with normal pregnancies, ET-

complicated pregnancies have higher rates of pregnancy

complications such as spontaneous miscarriage and

preeclampsia7.
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The incidence of miscarriage is 10–20% for all pregnan-

cies8. In Japan, 4.2% had a history of 2 or more miscar-

riages, and 0.9% had a history of 3 or more miscarriages9.

Among recurrent/habitual miscarriages, 13% were

caused by abnormal coagulation10. Abnormal coagulation

and thrombosis during pregnancy cause placental circu-

latory insufficiency, which leads to preeclampsia and

miscarriage11. Administering aspirin to women with high-

risk pregnancies prevents preeclampsia, miscarriage, and

stillbirth and is likely to be particularly effective for pa-

tients with thrombosis12.

The rate of miscarriage in ET-complicated pregnancies

is 21–59%, the live birth rate is 41–75%, and outcomes

are worse than those of normal pregnancies13. One cause

of this is placental circulatory insufficiency due to the

thrombotic tendencies of ET. IPSET-thrombosis is useful

as a model of thrombosis outcomes, but its usefulness

during pregnancy is limited. According to the European

Leukemia Net (ELN) and British Committee for Stan-

dards in Hematology/British Society for Hematology

(BCSH/BSH), risk factors for ET-complicated pregnancies

include history of maternal arteriovenous thrombosis,

history of ET-related bleeding, ET-associated pregnancy

complications, severe preeclampsia, placental separation,

severe bleeding around the time of childbirth that re-

quires red blood cell transfusion, and persistent, mark-

edly elevated platelet count (�1,500×109/L)14. The Na-

tional Comprehensive Cancer Network (NCCN) defines a

high-risk pregnancy as having any history of microcircu-

latory disturbance or hereditary thrombotic predisposi-

tion, history of severe pregnancy complications, age 35

years or older, and elevated platelet count (�1,000×109/

L)15. Although various risk factors have been proposed,

there is no useful prognostic model for ET-complicated

pregnancies, and treatment must be evaluated individu-

ally.

Antithrombotic therapy is important for the treatment

of ET-complicated pregnancies. Aspirin, heparin, and in-

terferon (IFN)-α are well-tolerated during pregnancy and

are prescribed in accordance with the risk of thrombosis.

Aspirin administration during ET-complicated pregnancy

reduces the miscarriage rate16 and increases the live birth

rate13. Thus, BCSH/BSH, ELN, and NCCN recommend

aspirin administration during ET-complicated pregnan-

cies, regardless of pregnancy risk. There are no prospec-

tive studies demonstrating the efficacy of low-molecular-

weight heparin, but a retrospective analysis has shown

concomitant use with aspirin to be useful17. In high-risk

ET-complicated pregnancies, cytoreductive therapy with

IFN-α is often administered in conjunction with an-

tithrombotic drugs, to control blood cell count. IFN-α is

not teratogenic and significantly reduces fetal mortality13.

Griesshammer et al.18 considered a platelet count of �
1,000×109/L to indicate a high-risk pregnancy and recom-

mended concomitant use of aspirin and IFN-α. However,

indications for IFN-α in low-risk ET-complicated preg-

nancies have not been established. One report suggested

that IFN-α should be administered to high-risk patients

with concurrent thrombosis, a history of miscarriage, and

marked splenomegaly, regardless of platelet count19; how-

ever, little evidence supports this recommendation.

Platelet count was reported to decrease spontaneously

during the course of a normal pregnancy20. Furthermore,

some reports suggest that platelet count decreases even

during the course of ET-complicated pregnancy and that

remission is sometimes achieved. ET-complicated preg-

nancies with thrombocytopenia have a lower risk of com-

plications during pregnancy and delivery21–23. If the plate-

let count spontaneously decreases with pregnancy, then

cytoreductive therapy can be avoided in ET-complicated

pregnancies. Therefore, we retrospectively analyzed

changes in platelet count in women with ET-complicated

pregnancies.

Methods

Patients

We retrospectively investigated the pregnancy and deliv-

ery histories of 8 patients with ET-complicated pregnan-

cies who delivered at our hospital from 2011 to 2021. All

patients consented to participate in a large-scale, multi-

center, prospective, observational study on the outcomes

of MPNs in Japan. A diagnosis of ET was made accord-

ing to the diagnostic criteria of the World Health Organi-

zation 2016 classification. Thrombosis onset risk was clas-

sified using the revised IPSET-thrombosis24. The study

was conducted in accordance with the ethical principles

of the Declaration of Helsinki and was approved by the

Human Subjects Institutional Review Board (IRB ap-

proval number: B-2019-030) of the Nippon Medical

School (Tokyo, Japan)25, and informed consent was ob-

tained from all patients.

Methods for Genetic Diagnosis and Mutation Analysis

Bone marrow or peripheral blood mononuclear cells

were used for DNA extraction. Mononuclear cells were

collected using a lymphocyte separation solution (Or-

ganon, Durham, NC). Genomic DNA was isolated from

these cells using the QIAmp DNA Mini Kit (Qiagen,
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Hilden, Germany). JAK2 V617F, JAK2 Ex12del, and MPL

W515 L/K gene mutations were analyzed using the

mutation-biased polymerase chain reaction (MB-PCR)

and the direct sequence method. CALR gene mutations

were analyzed using the direct sequence method of exon

926.

Statistical Analysis

The following definitions were used in the analyses: pre-

pregnancy, 365 days before pregnancy to 0 days of preg-

nancy; first trimester, 0–97 days of pregnancy; second tri-

mester, 98–195 days of pregnancy; third trimester, 196

days of pregnancy to 7 days before childbirth; childbirth,

6 days before childbirth to 27 days after delivery; and af-

ter delivery, 28–365 days after delivery. Statistical analy-

ses were performed using Microsoft Excel and IBM SPSS

Statistics version 21.0 for Windows (IBM Corp., Armonk,

NY, USA). To account for repeated measurements within

pregnancies and clustering by individual patients, we ap-

plied a linear mixed-effects model with random inter-

cepts. A P-value of less than 0.05 was considered statisti-

cally significant.

Results

Patient Characteristics

The characteristics of the patients are shown in Table 1.

There were 29 pregnancies in 8 women with ET, and 18

pregnancies were managed until delivery at our hospital.

JAK2 V617F mutation was identified in 5 patients. On the

revised IPSET-thrombosis tool, 3 patients were classified

as very low risk and 5 patients were classified as low

risk. All but 2 of the 8 patients had a history of miscar-

riage or premature birth; 12 pregnancies resulted in mis-

carriage and 1 resulted in premature birth. For 5 preg-

nancies, gestational age was known at the time of mis-

carriage or premature birth; there were 2 cases each at 7

and 8 weeks and 1 pregnancy resulting in stillbirth at 28

weeks. A total of 15 pregnancies resulted in delivery.

Pregnancy complications were observed in 3 pregnancies.

One patient had gestational hypertension and 2 had ges-

tational diabetes. A total of 11 pregnancies were sponta-

neous vaginal deliveries, 2 were caesarian sections, and 2

were unclassified. In 1 pregnancy, fetal malformation was

diagnosed after delivery and resulted in the death of the

fetus. The other pregnancy involved neonatal transient

tachypnea, but recovery was quick. All other babies were

healthy.

Use of aspirin could be determined in 24 of the 29

pregnancies: 15 pregnancies involved aspirin use (81–100

mg/day) from the start of pregnancy to the 35th week of

pregnancy, and no aspirin was used before pregnancy in

9 pregnancies, as it was before ET diagnosis. Only 3

pregnancies were treated with concomitant low-dose

heparin. Of the 15 pregnancies during which aspirin use

continued from the time of pregnancy, 14 resulted in de-

livery, and 1 ended in miscarriage. Additionally, all 9

pregnancies not treated with aspirin before pregnancy

culminated in miscarriage or premature birth. Only 1

pregnancy resulted in miscarriage or premature birth de-

spite administration of aspirin during pregnancy (Table

2).

Changes in Platelet Count during Pregnancy

We analyzed the course of pregnancy and changes in

platelet counts for 12 pregnancies delivered at our hospi-

tal for which platelet count data were available. Pre-

pregnancy ET treatment included aspirin monotherapy

for 7 pregnancies, ruxolitinib (secondary myelofibrosis

from ET) in 1 pregnancy, anagrelide in 2 pregnancies,

and no treatment for 2 pregnancies. Ruxolitinib and ana-

grelide were discontinued immediately after confirmation

of pregnancy. All patients used aspirin after confirmation

of pregnancies, which was continued until 35 weeks of

pregnancy. IFN-α was not used during any pregnancy.

The mean platelet count before pregnancy was 683.7×

109/L (95% CI: 622.6–744.7×109/L). Platelet count de-

creased over the course of pregnancy and was �600×109/

L in all cases (Figure 1). The value decreased to �450×

109/L in 10 pregnancies. Figure 2 shows changes in mean

platelet count during each pregnancy period. The mean

platelet counts before pregnancy and during the first,

second, and third trimesters were 760.3×109/L (95% CI:

663.6–857.0×109/L), 582.1×109/L (95% CI: 524.4–639.7×

109/L), and 465.1×109/L (95% CI: 424.9–505.3×109/L), re-

spectively. A linear mixed-effects model showed that

platelet counts before pregnancy and in the first trimester

did not significantly differ (P = 0.713) but significantly

decreased from the second trimester onward, reaching

the lowest level at delivery (delivery vs Pre, P < 0.001). A

significant declining trend was observed from pre-

pregnancy to delivery (P for trend = 4.23 × 10−12). Post-

partum platelet counts were not different from pre-

pregnancy levels (P = 0.998), indicating recovery to base-

line. Platelet count decreased regardless of the presence

of the JAK2 V617F mutation (Figure 3). In patients with

the JAK2 V617F mutation, there was a significant de-

crease in platelet count from the second trimester to de-

livery (P < 0.05, pre-pregnancy vs. second trimester; P <
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Figure　1　Change in platelet count during pregnancy in ET-complicated pregnancies

The platelet count for each pregnancy is shown. The horizontal axis indicates the number of days, with 

the date of delivery set to 0. After pregnancy, the platelet count decreased and reached a value of 

≤600×109/L by delivery in all pregnancies. Platelet counts increased after delivery in all pregnancies.

ET, essential thrombocythemia.

Table　2　The impact of acetylsalicylic acid (ASA) on the 

pregnancy outcome

Aspirin administration during 
pregnancy

Yes No Unknown

Miscarriage 1 8 1

Premature birth 1

Live birth 14 2

In addition to the above, there were two pregnancies that 

resulted in induced abortions.

0.01, pre-pregnancy vs. third trimester). The platelet

count in patients without the JAK2 V617F mutation was

significantly lower at delivery than before pregnancy, but

there was no significant difference between the pre-

pregnancy value and the values for each period of preg-

nancy.

Change in Platelet Count after Childbirth

The mean platelet count at delivery was 426.7×109/L

(95% CI: 391.1–462.3×109/L), which was significantly

lower than that before pregnancy (P < 0.01). The mean

platelet count after delivery was 829.1×109/L (95% CI:

748.7–909.4×109/L). The platelet count increased immedi-

ately after delivery and reached the pre-delivery level.

These trends were observed regardless of the presence of

the JAK2 V617F mutation (Figure 3).

Discussion

In this study, we used the revised IPSET-thrombosis tool

to retrospectively analyze the course of 29 low-risk ET-

complicated pregnancies of 8 patients, as well as platelet

counts during pregnancy in 12 pregnancies that culmi-

nated in delivery without IFN-α. In this study, the mis-

carriage rate and live birth rate of ET-complicated preg-

nancies were 46.4% and 55.5%, respectively, which were

similar to previously reported values and which con-

firmed that ET complications led to worse pregnancy

outcomes. However, 67% of miscarriages were before ET

diagnosis, suggesting that antithrombotic therapy was in-

sufficient. According to a prospective survey of MPN-

complicated pregnancies in the United Kingdom6, miscar-

riage incidence in MPN-complicated pregnancies treated

with aspirin from when pregnancy was confirmed was

lower than in previous reports13, 1.3/100 pregnancies

(95% CI: 0.04–9.24). In other words, antithrombotic ther-

apy given early in ET-complicated pregnancies might

prevent recurrent infertility and perinatal complications.

Table 3 shows the outcomes of reported ET-complicated

pregnancies21,23,27–33. Of these, only 2 studies did not use

IFN-α, as in the present study. Wright and Tefferi21 re-

ported that aspirin was used in 64% of 14 pregnancies
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Figure　2　Change in mean platelet count during pregnancy in ET-complicated 

pregnancies

The mean platelet counts before pregnancy, at each trimester of pregnancy, at de-

livery, and after delivery are shown. The I bar shows the 95% confidence interval. 

The platelet count significantly decreased by the second trimester and increased af-

ter delivery.

ET, essential thrombocythemia.

0

100

200

300

400

500

600

700

800

900

1000 P < 0.001 P < 0.001 

P < 0.05 

that resulted in miscarriage but that it did not necessarily

improve outcomes of ET-complicated pregnancies.

Bangerter et al.23 reported that 6 of 17 pregnancies re-

sulted in miscarriage, and these were all in the non-

aspirin group, which suggests that aspirin was useful for

ET-complicated pregnancies. In our study, excluding 1

premature birth, all pregnancies treated with aspirin

from the time of pregnancy culminated in delivery,

which suggests that antithrombotic therapy in early preg-

nancy improves pregnancy outcomes.

In the present ET-complicated pregnancies culminating

in delivery, the platelet count decreased over the course

of the pregnancy without IFN-α use, and the platelet

count was �450×109/L in 83% of pregnancies. Further-

more, all pregnancies achieved a platelet count of �600×

109/L. These results suggest that pregnancy-related

changes in the body environment resulted in a lower

platelet count. However, all pregnancies had a very low

or low revised IPSET-thrombosis score, so it is possible

that only low-risk pregnancies was observed. Further-

more, because the sample size was small, determining if

platelet count spontaneously decreases in ET-complicated

pregnancies will require accumulation of more cases.

In normal pregnancies, the platelet count decreases

over the course of the pregnancy. According to a report

by Reese et al.20, as compared with the mean platelet

count of nongravid women (273×109/L, 95% CI: 269–276

×109/L), the platelet count of healthy pregnant women

significantly decreased from the first trimester (251×109/

L, 95% CI: 249–253×109/L), reaching a nadir at the time

of delivery (217×109/L, 95% CI: 213–219×109/L). The di-

minished platelet count recovers to that of a nongravid

woman (264×109/L, 95% confidence interval: 254–274×

109/L) by 7 weeks after delivery. The mechanism of

pregnancy-related thrombocytopenia is thought to be di-

lution from increased circulating plasma volume, supple-

mentation due to splenomegaly, and supplementation be-

tween placental villi. The circulating plasma volume in

pregnant women increases from the first trimester, in-

creasing by 40–45% at 32–34 weeks of pregnancy, as com-

pared with nongravid women34. This increased circulat-

ing plasma volume causes hemodilution and

splenomegaly. In late pregnancy, the spleen enlarges by

50–68%, as compared with nongravid women, and plate-

let supplementation and destruction are accelerated35,36.

Furthermore, increased circulating plasma volume causes

placental enlargement. Platelets are also supplemented

between placental villi, which contributes to thrombocy-

topenia during pregnancy20. Thrombocytopenia in ET-

complicated pregnancies is triggered by the same mecha-

nism as that in normal pregnancies.

Some studies reported that platelet count decreased
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Figure　3　Changes in the mean platelet count during preg-

nancy in ET-complicated pregnancies, in relation to JAK2 

V617F mutation status

The mean platelet counts before pregnancy, at each trimester 

of pregnancy, at delivery, and after delivery are shown for 

JAK2 V617F mutation-positive cases in Panel A and for JAK2 

V617F mutation-negative cases in Panel B. The I bar shows the 

95% confidence interval. The platelet count was significantly 

lower at delivery than before pregnancy and increased after 

delivery.

ET, essential thrombocythemia.
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over the course of pregnancy in ET-complicated pregnan-

cies (Table 3); in most such cases, IFN-α was used as cy-

toreductive therapy, and it is difficult to evaluate changes

in platelet count during pregnancy. Nevertheless, it is

noteworthy that platelet count sometimes decreased to

the point of remission, even when it exceeded 1,000×109/

L during pregnancy. Furthermore, few studies reported a

marked decreased in platelet count over the course of

pregnancy, even without the use of IFN-α, as was seen in

the present study21,23. These ET-complicated pregnancies

exhibited more severe thrombocytopenia than did normal

pregnancies. These results suggest that ET-complicated

pregnancies exhibit the mechanism possibly present in

normal pregnancies, as well as a factor that reduces

platelet count. Turhan et al.37 reported that clonal hema-

topoiesis was suppressed during pregnancy and acceler-

ated after delivery in human MPN-complicated pregnan-

cies. This suggests that physiological changes due to

pregnancy act on MPN hematopoietic stem cells. Estro-

gen, which increases during pregnancy, may regulate

platelet count. Estrogen acts on hematopoietic stem cells

and enhances their turnover38. It also induces apoptosis

in hematopoietic stem cells with the JAK2 V617F muta-

tion, although at the in vivo level39. However, the effects

of estrogen on ET-complicated pregnancies are unclear,

and further research is needed.

If the platelet counts of patients with ET decrease

spontaneously because of pregnancy, then cytoreductive

therapy may be avoided. Although IFN-α is used as a

cytoreductive therapy in high-risk ET-complicated preg-

nancies, it has adverse events, such as depressive tenden-

cies and impaired glucose tolerance. Therefore, if ET is

complicated with gestational depression or gestational

diabetes, it may not be possible to administer IFN-α, and

careful judgment is needed to guide its use. In Table 3,

only Wright and Tefferi21 and Bangerter et al.23 reported a

decrease in platelet count without the use of IFN-α, as

reported in the present study, but there was no mention

of pregnancy risk. In the present study, after excluding 2

patients, 6 patients had a history of miscarriage, and

many of them had pregnancy risk factors according to

ELN and BCSH/BSH guidelines. Nevertheless, platelet

count decreased spontaneously and the course of preg-

nancy was favorable. Therefore, even in patients with a

history of ET-related miscarriage or premature birth, if

aspirin is administered pregnancy outcomes may not be

as poor as previously reported in selected low-risk popu-

lations. Importantly, all patients in this study were classi-

fied as low risk or very low risk according to the revised

IPSET-thrombosis scores. Therefore, these findings should

not be extrapolated to patients at intermediate or high

risk, for whom cytoreductive therapy including IFN-α re-

mains an important consideration.

A physiological mechanism for the normalization of

platelet levels in ET-complicated pregnancies has not

been identified. Clarification of such a mechanism might

lead to better assessment of prognosis and new treat-

ments for ET-complicated pregnancies.

This study has several limitations. First, it was a retro-

spective study with a small sample size at a single center.

Second, multiple pregnancies from the same patients

were included, which could have introduced intra-
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individual correlation despite the use of statistical adjust-

ments. Third, all pregnancies were classified as low risk

or very low risk, limiting the generalizability of the find-

ings. Finally, all patients received aspirin during preg-

nancy, making it difficult to completely separate the ef-

fects of pregnancy itself from those of aspirin.

The present study suggests that platelet counts de-

crease during pregnancy but normalize by the time of

delivery in ET-complicated pregnancies. In addition, as-

pirin use starting in early pregnancy was associated with

favorable pregnancy outcomes. These findings suggest

that cytoreductive therapy with IFN-α may be avoidable

in selected low-risk and very-low-risk patients, even in

those with a history of miscarriage. However, these find-

ings should be interpreted cautiously and validated in

larger studies.
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