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Immune thrombocytopenia (ITP) is an autoimmune disease in which 
IgG antiplatelet antibodies accelerate platelet clearance and reduce platelet 
production. The prevalence of ITP is approximately 1 to 3 cases per 10,000 

persons in the United States, which can be extrapolated to more than 1 million 
cases globally if the prevalence is similar worldwide. ITP occurs commonly in 
women of childbearing age. Even during uncomplicated pregnancies, platelet 
counts may fall, platelet clearance may be accelerated, surgical delivery may be 
required, some treatments are interdicted, and IgG antiplatelet antibodies not only 
drive maternal thrombocytopenia but can also be transported across the placenta 
to the fetus. These factors complicate the diagnosis and management of ITP in 
pregnancy.

Studies of ITP are also complicated by its substantial clinical heterogeneity. In 
the absence of biomarkers that can be used to define subgroups, patients are typi-
cally characterized on the basis of the clinical trajectory and response to treatments. 
This heterogeneity intrinsic to ITP is superimposed on the variability that is due to 
pregnancy. Nonetheless, a consensus has been reached on some key issues involved 
in managing pregnancy in women with ITP, although uncertainty or unpredict-
ability remains for other issues. In-depth reviews of ITP during pregnancy, includ-
ing diagnosis1-3 and management guidelines,4,5 have been published elsewhere. In 
this article, we focus on recent insights into risk assessment and management of 
primary ITP.

Pathoph ysiol o gy

Alterations in the immune system at the maternal–fetal interface promote tolerance 
of shared fetal–paternal alloantigens through a shift toward the predominance of 
type 2 helper T cells, induction of specific regulatory T cells, and expression of non-
classical HLA-G, HLA-E, and HLA-C molecules by fetal extravillous trophoblasts. 
However, there is no evidence that pregnancy affects antiplatelet antibody production 
or platelet destruction by macrophages. Rather, an impairment in platelet produc-
tion has been suggested on the basis of the observations that serum thrombopoietin 
levels are higher in pregnant women with ITP than in nonpregnant women with 
ITP6,7 and that these elevations may have a placental source.8,9 One report described 
megakaryocytic hypoplasia and apoptosis,6 preliminarily attributed to elevated 
estradiol levels, a finding that is consistent with high thrombopoietin levels.10 In 
addition, glycoprotein IIIa expression on syncytiotrophoblasts as a potential anti-
body target has not been explored, nor have placentas been examined to look for 
inflammation (i.e., villitis), although an antibody effect on the placenta has been 
implicated in fetal and neonatal alloimmune thrombocytopenia.
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C a se S t udy

A 34-year old woman who has had ITP for 8 years 
is referred to us. She currently has a platelet count 
of 20×103 to 30×103 per cubic millimeter and is 
not receiving treatment. She did not have an ade-
quate response to prednisone, had severe head-
aches when she was receiving intravenous immune 
globulin (IVIG), and did not have a response to 
rituximab. She comes for counseling because she 
would like to become pregnant.

ITP is almost never a contraindication to preg-
nancy and can be managed with prednisone, IVIG, 
or both in most cases. However, additional treat-
ment may be required in a subset of cases of ITP 
that are or become difficult to treat. Pregnant 
women with ITP that is unresponsive to glucocor-
ticoids and IVIG (e.g., our patient) have a greater 
risk of bleeding, may require second-line treat-
ment, or both. Management may be especially 
complicated if a woman has severe, poorly con-
trolled disease or if not all treatment options are 
available. In such cases, splenectomy or treatment 
with rituximab 3 or more months in advance of 
pregnancy11 may be an option. It is uncommon to 
counsel any woman against becoming pregnant 
on the basis of the severity of ITP, but the deci-
sion also depends on the availability of specific 
treatments and the medical personnel available 
for monitoring and management, including expe-
rienced adult and pediatric hematologists, obste-
tricians, obstetrical anesthesiologists, and neona-
tologists. The expected benefits and risks among 
women for whom thrombopoietin-receptor ago-
nists, rituximab, and less commonly used treat-
ments are warranted are discussed below.

Di agnosis

The differential diagnosis of thrombocytopenia 
in pregnancy has been reviewed in depth else-
where.12 ITP is the most common cause of throm-
bocytopenia in the first and second trimesters 
and of maternal platelet counts below 80×103 per 
cubic millimeter throughout gestation in other-
wise healthy women (Fig. 1).14-17 ITP is identified 
for the first time during pregnancy in approxi-
mately 10% of pregnant women with ITP in the 
United States and in a higher percentage of 
women in countries in which prenatal care is 
less frequent.18-20 Obstetrical causes of thrombo-
cytopenia, such as preeclampsia and thrombotic 

microangiopathies, are usually evident clinically, 
depending on the degree of illness in such pa-
tients. Secondary ITP, pseudothrombocytopenia, 
hereditary thrombocytopenia, and drug-induced 
thrombocytopenias should be considered and 
ruled out, although the exclusion of these condi-
tions may not always be straightforward. Occa-
sionally, in patients with mild thrombocytope-
nia, it may be difficult to distinguish between 
newly diagnosed ITP and gestational thrombo-
cytopenia, since both are diagnoses of exclusion.

Gestational thrombocytopenia, which is by far 
the most common cause of low platelet counts in 
pregnancy, is often attributed to increased plasma 
volume, sequestration in the placental vasculature, 
increased platelet clearance, or a combination of 
these factors.21 It has not been determined wheth-
er gestational thrombocytopenia results from the 
fall in platelet counts that occurs during preg-
nancy in women with a lower baseline count or 
whether it is a distinct entity. The higher throm-
bopoietin levels in women with ITP during preg-
nancy may help distinguish ITP from gestational 
thrombocytopenia.6,7 Less than 1% of women 
with gestational thrombocytopenia have platelet 
counts below 100×103 per cubic millimeter, and 
0.1% have counts below 80×103 per cubic milli-
meter17 (Fig. 2). Gestational thrombocytopenia has 
not been found to be a cause of maternal bleeding 
or neonatal thrombocytopenia.

M ater na l Ou t comes

Almost all women with ITP have a decrease in 
the platelet count during gestation, and in many 
cases, therapy must be reinitiated or intensified, 
often, but not only, in preparation for deliv-
ery.15,22 In a recent prospective study comparing 
the outcomes for women with ITP during gesta-
tion with those for nonpregnant women with ITP, 
exacerbations and adjustments in treatment dou-
bled during pregnancy, occurring in any trimes-
ter or after delivery.22 Although platelet counts 
often fall, counts below 30×103 per cubic milli-
meter are relatively infrequent.14,15,19 Moreover, 
although bleeding events are reported in up to a 
third of nonpregnant women with ITP, among 
pregnant women with this condition, the inci-
dence of these events is only somewhat higher 
than that among those with ITP who are not preg-
nant (hazard ratio, 1.83; 95% confidence inter-
val, 0.91 to 3.65) and severe bleeding is rare.1,19,22 
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Figure 1. Estimated Prevalence of Causes of Immune Thrombocytopenia (ITP) in Pregnant Women According to  
the Trimester of Detection and Platelet Count.

The size of each circle represents the relative frequency of all causes of thrombocytopenia during each of the three 
trimesters of pregnancy. All causes and all platelet counts are considered together in the first trimester, when 
thrombocytopenia is uncommon. The distribution of causes during the second and third trimesters is subdivided 
according to the platelet count. All results are estimates based on experience and a review of the literature; the dis-
tribution changes as the platelet count falls further from more than 100×103 to less than 50×103 (not shown). The 
“other” category includes HELLP (hemolysis, elevated liver-enzyme levels, and a low platelet count), paroxysmal 
nocturnal hemoglobinuria, and myelodysplastic syndrome. GT denotes gestational thrombocytopenia, HT heredi-
tary thrombocytopenia, HUS hemolytic–uremic syndrome, PEC preeclampsia, and TTP thrombotic thrombocyto
penic purpura. Adapted from Cines and Levine.13
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No maternal deaths from ITP have been reported 
in recent studies,1 and most studies have not 
shown an increase in the most common compli-
cations of gestation, including preeclampsia, pre-
mature delivery, abruption, and thromboembolic 
complications.22 Although an increase in the inci-
dence of postpartum hemorrhage has been sug-
gested,1,15,19,23,24 we have not observed such an in-
crease with proper management. Platelet counts 
typically return to prepartum levels after delivery, 
although in certain newborns and, anecdotally, 
in some mothers, not until cessation of breast-
feeding.15,22

M a nagemen t

Overview

For routine cases, we follow women with ITP and 
uncomplicated pregnancies at 4-week intervals 
during the first two trimesters, then every 2 weeks, 
and finally, weekly until delivery. Indications for 
treatment during the first two trimesters are the 
same as those for nonpregnant women with ITP 
(i.e., bleeding, platelet counts <20×103 to 30×103 
per cubic millimeter, or procedures such as amnio-
centesis). The method of delivery is usually based 
on obstetrical indications. A platelet count of 
30×103 per cubic millimeter is generally accepted 
as the minimum count that is sufficient to re-
duce the risk of untoward bleeding after vaginal 
delivery,25 and a count of 50×103 per cubic milli-
meter is the minimum for cesarean section.26 
However, anesthesiologists generally do not per-
form neuraxial anesthesia in patients with a plate-
let count below 70×103 to 80×103 per cubic mil-
limeter,27 although the procedure appears to be 
relatively safe at lower platelet counts.28,29 In rare 
cases, platelet transfusions are warranted for de-
livery. Tranexamic acid can be considered after 
delivery. The use of vacuum extraction and other 
procedures that may increase the risk of injury 
to a fetus with thrombocytopenia should be 
avoided, and forceps should be used judiciously. 
Data on the risk of thromboembolism during 
pregnancy and after delivery among women with 
ITP are lacking. Extrapolating the indications 
and risk–benefit tradeoffs for prophylactic and 
therapeutic anticoagulation from studies involv-
ing nonpregnant women and the general ap-
proach to patients with ITP who are not preg-
nant, we recommend that the platelet count be 
maintained above 30×103 to 50×103  per cubic 

millimeter, depending on the specific circum-
stances.

First-Line Therapy

No treatment of ITP in pregnancy has been ap-
proved by regulatory agencies. Prednisone is given 
at the lowest effective dose, usually with an initial 
dose of 10 to 20 mg daily (Table 1). Dexametha-
sone is likely to affect the fetus,31 whereas pred-
nisone is almost completely inactivated by the 
placenta.32 IVIG (at a dose of 400 mg per kilogram 
of body weight per day, given for up to 5 days, 
or 1000 mg per kilogram per day, given for 1 or 
2 days) may be added, if a hemostatic response 
to glucocorticoids is not attained or to prepare for 
delivery. The timing of treatment and delivery may 
be crucial if a platelet count above 80×103 per cubic 
millimeter is desired for epidural anesthesia.

Second-Line Therapy

There is no consensus on second-line treatment 
options, other than to use them as sparingly as 
possible. The use of rituximab (375 mg per 
square meter of body-surface area, given weekly 
for 4 weeks) in pregnancy has drawbacks. For ex-
ample, the response may be slow (up to 8 weeks 
until a response is seen), rituximab compromises 
the response to vaccinations for 6 to 12 months, 
and it may increase the risk of neonatal hypogam-

Figure 2. Platelet Counts during Pregnancy.

The distribution of mean platelet counts is shown for nonpregnant women 
and at two time points for women who had uncomplicated pregnancies: 
during the first trimester (mean gestational age, 8.7 weeks) and at delivery. 
Adapted from Reese et al.17
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maglobulinemia if administered in the third tri-
mester. On the positive side, studies33-35 suggest 
better responses in women of childbearing age.

Splenectomy can be performed early in the sec-
ond trimester (although many general surgeons 
are reluctant to do so). Whether the results are 
similar to those in nonpregnant women is un-
known.

Safety data for azathioprine, dapsone, and cy-
closporine are based almost entirely on the use of 
these agents in patients with other diseases (Ta-
ble 1). Dapsone has been used in more than 1000 
pregnant women without ITP, but the safety is not 
well established. Rh0(D) immune globulin, in 
the intravenous WinRho SDF preparation, is the 
only form of immune globulin used for ITP in 
pregnancy.36 Vinca alkaloids, cyclophosphamide, 
mycophenolate mofetil, danazol, and fostamatinib 
are contraindicated. Alternative second-line op-
tions have been even less well studied (Table 1).

Thrombopoietin-Receptor Agonists

Thrombopoietin-receptor agonists are not ap-
proved by their manufacturers or by the Food and 
Drug Administration or the European Medicines 
Agency for use in pregnancy. Nor has the use of 
these agents in pregnancy been endorsed in 
guidelines for the management of ITP.4,5 Both 
eltrombopag, a small molecule, and romiplostim, 
containing a human IgG-Fc receptor, cross the 
placenta. Avatrombopag and hetrombopag are 
expected to cross the placenta as well, whereas 
recombinant human thrombopoietin is a full-length 
glycosylated molecule that is not predicted to do 
so.37 Exposure to thrombopoietin-receptor ago-
nists throughout pregnancy in nonprimate mod-
els, albeit at doses well above those used clinically, 
has been associated with maternal complications, 
neonatal thrombocytosis, and fetal anomalies in 
some studies38 but not in others.39,40 An effect of 
thrombopoietin on decidual cells in vitro has been 
reported9; however, the clinical effect, if any, is 
unknown.

Thrombopoietin-receptor agonists are widely 
used as second-line options in nonpregnant 
patients with ITP and are now increasingly used 
during pregnancy. In a prospective study in China 
involving 31 pregnant patients with a platelet count 
below 30×103  per cubic millimeter or bleeding 
that did not respond to glucocorticoids, IVIG, or 
both, 74.2% of the patients with ITP had a re-
sponse to a fixed daily 300-U dose of recombinant *	�
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T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

human thrombopoietin in the second or third 
trimester; this response was similar to that seen 
among nonpregnant patients with ITP.28 No clini-
cally significant adverse events were observed in 
the mothers or neonates, who were followed for 
1 year after delivery.37 Five of the 31 infants had 
subnormal platelet counts, although none had 
marked thrombocytopenia (<50×103 platelets per 
cubic millimeter). A response was observed in 
77% of patients in a retrospective study involving 
17 pregnant women who were treated with el-
trombopag or romiplostim after treatment with 
glucocorticoids and IVIG had failed. Four women 
with chronic ITP were receiving thrombopoietin-
receptor agonists when they became pregnant, 
3 were given eltrombopag for 9 to 12 weeks, 
beginning in the first trimester for symptomatic 
ITP that did not respond to standard therapy, and 
10 received thrombopoietin-receptor agonists just 
in preparation for delivery. No thromboembolic 
events in the women or serious neonatal compli-
cations were reported; thrombocytosis developed 
in one infant whose mother was treated with 
romiplostim.41

A recent safety study focused on treatment with 
romiplostim during pregnancy in 186 women. 
Five of the neonates had abnormalities, none of 
which occurred more frequently than expected, 
nor was an unexpected increase in maternal com-
plications noted, although three cases of venous 
thrombosis were reported.41 Multiple case reports 
support the safety (except for the increased risk 
of neonatal thrombocytosis) and efficacy of throm-
bopoietin-receptor agonists given in the third 
trimester, often as a means to increase platelet 
counts before delivery.30,42 Data are insufficient 
to assess the safety of thrombopoietin-receptor 
agonists given at conception,43,44 although 71 wom-
en in the pregnancy surveillance program were 
receiving treatment with romiplostim when they 
became pregnant.41 Among the relatively few wom-
en who were treated throughout gestation, there 
were no known maternal or fetal complications.45 
Thrombopoietin-receptor agonists have also been 
safe and effective during pregnancy in several 
women with hereditary thrombocytopenias.3,46 
Administration of these agents during pregnancy 
has not been shown to prevent neonatal ITP or 
to mitigate its severity or duration, although iso-
lated cases of neonatal thrombocytosis are con-
sistent with findings in studies in animals.47-49 
Romiplostim has been detected in breast milk 

and can lead to postnatal thrombocytosis during 
breast-feeding.50

In summary, thrombopoietin-receptor agonists 
can be recommended only for use in the third 
trimester to prepare for delivery, and most of the 
reported studies have evaluated romiplostim. The 
safety of these agents for use throughout preg-
nancy in women with otherwise unresponsive 
disease requires further study.

Neonata l Thrombo c y t openi a

Approximately 9 to 15% of neonates are born with 
marked thrombocytopenia (platelet count at birth, 
<50×103 per cubic millimeter),2 but prediction of 
which neonates will be born with this condition 
is imprecise. The most consistently identified 
predictor is a history of neonatal thrombocyto-
penia, when that information is available.22,51-53 
Some but not all studies have shown an associa-
tion between neonatal thrombocytopenia and se-
vere maternal disease, with severity assessed on 
the basis of the platelet count or therapy at or 
near the time of delivery22,52,54-56; maternal splenec-
tomy15,52,53,56,57; and circulating antiplatelet anti-
bodies.52 Management of neonatal thrombocy-
topenia is described in Table  1 and has been 
reviewed elsewhere.58

C a se S t udy R e v isi ted

Our patient is is now pregnant and not receiving 
treatment for ITP. We discuss the risks of preg-
nancy for her and her neonate and the pros and 
cons of treatment options, recognizing that typi-
cal first-line agents (prednisone and IVIG), as well 
as rituximab, are not likely to be useful. Since we 
expect her platelet count to fall, we will follow 
her at more frequent intervals than usual. If her 
platelet count falls to less than 20×103 per cubic 
millimeter, she has bleeding, or a procedure is 
required, we will initiate treatment with a thrombo-
poietin-receptor agonist, preferably romiplostim, 
because most of the published safety data are for 
that agent. If necessary, we may combine this 
treatment with low-dose prednisone.

At week 32 of pregnancy, the patient’s platelet 
count decreases to 17×103 per cubic millimeter, 
and treatment with romiplostim (3 μg per kilo-
gram [1 vial of 250 μg]) per week is started to 
keep the count above 20×103 per cubic millime-
ter. Romiplostim maintains the patient’s platelet 
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count at a level above 30×103 per cubic millimeter, 
and prednisone is not needed. Two weeks before 
scheduled delivery at week 36, we increase the dose 
of romiplostim to 6 μg per kilogram (1 vial of 
500 μg) per week, and the platelet count increas-
es to approximately 100×103 per cubic millimeter 

in 1 week. The patient delivers vaginally 1 week 
later without incident and has a healthy-appear-
ing baby who has a platelet count of 123×103 per 
cubic millimeter.

Disclosure forms provided by the authors are available with 
the full text of this article at NEJM.org.
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