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immunoglobulin: a case report
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Pregnancy can lead to the recurrence or exacerbation of immune

thrombocytopenia (ITP). Currently, first-line treatments of low-dose

corticosteroids or intravenous immunoglobulin are considered safe and e�ective

for both pregnant women and fetuses. However, there is no well-established

treatment option for patients who are refractory to these medications. Herein,

we report a case of a 31-year-old pregnant woman with recurrent and refractory

ITP who was safely and e�ectively treated with hetrombopag, with no influence

on the infant’s platelet count. This case explores a new treatment option for the

management of recurrent and refractory ITP in pregnancy.
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Introduction

Platelet reduction occurs in∼1 out of 10 pregnancies, with immune thrombocytopenia

(ITP) accounting for 1%−4% of cases of thrombocytopenia in pregnancy, which is ∼10

times the incidence rate in the general population (1–3). However, the limited investigation

of effective and safe medications for pregnant women with ITP and their fetuses poses a

significant challenge. Currently, glucocorticoids are the preferred initial therapy for these

patients. Due to their side effects, glucocorticoids should be used at the lowest effective

dose to maintain platelet counts in a safe range. The recommended starting dosage of

prednisone is 10 mg/day, which can be modified as appropriate (1–3). Fetal side effects

of glucocorticoids are rare, as they are largely metabolized in the placenta. Additionally,

intravenous immunoglobulin (IVIG) is recommended for pregnant patients who either do

not respond to or cannot tolerate glucocorticoid treatment, or when a rapid increase in

platelet count is necessary. IVIG can be administrated at a dosage of 1 g/kg per day for

2 days or 400 mg/kg per day for 5 days, either alone or in combination with low-dose

prednisone. If initial therapy with glucocorticoids and IVIG fails, no suitable second-line

treatment options are available (4). Recombinant human thrombopoietin (rhTPO) is a

treatment option for pregnant patients during the third trimester in certain regions, such as

China (5, 6). rhTPO, with its large molecular weight, could not cross the placenta and thus

has no impact on the fetus (3). However, it can lead to the production of TPO antibodies,

limiting its use in early pregnancy or long-term application. Rituximab, splenectomy, and

thrombopoietin receptor agonists (TPO-RAs)may be considered treatment options during

pregnancy for recalcitrant disease when first-line treatments have failed. However, these
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interventions may have unknownmaternal and fetal adverse effects

(1). Some studies have suggested that thrombopoietin receptor

agonists (TPO-RAs), such as eltrombopag or romiplostim, may be

safe and effective for the treatment of recurrent and refractory ITP

in pregnant women who were unresponsive to IVIG or low-dose

corticosteroids (7, 8).

The Chinese-developed small molecule non-peptide TPO-RA,

hetrombopag, has been modified from eltrombopag to enhance

efficacy while reducing hepatotoxicity (9, 10). Hetrombopag

was approved by the National Medical Products Administration

(NMPA) in June 2021 for the treatment of adult patients with

chronic primary ITP who have had suboptimal responses to

corticosteroids or immunoglobulins, but there have been no reports

on its use for treating ITP in pregnancy to date.

We report for the first time a case of pregnant woman with ITP

who was refractory to IVIG, low-dose corticosteroids and rhTPO,

and who was treated with hetrombopag.

Case report

In July 2023, a 29-year-old female patient came to our hospital

with a low platelet count (5 × 109/L) at 5 weeks of gestation. The

patient had been diagnosed with ITP in 2021 and had received

dexamethasone (orally, 40mg per day). However, the disease

recurred with 2 weeks. High-dose dexamethasone treatment was

administered again. Three months after the initial treatment, ITP

recurred and the patient received rhTPO combined with high-dose

dexamethasone. The physician suggested second-line treatments

such as TPO-RA or CD20 monoclonal antibodies or splenectomy,

but the patient declined due to financial reasons. Alternatively,

prednisone (1 mg/kg/day) was given for 2 weeks, followed by a

gradual taper.

After being diagnosed with ITP in July, 2023, the patient

received prednisone (15 mg/kg/day) and IVIG (400 mg/kg/day) in

a 4 week cycle. At 8 weeks of gestation, the patient’s platelet count

remained below 10 × 109/L. Therefore, rhTPO was added to the

treatment regimen. Subsequently, the platelet count increased to 13

× 109/L.

In October 2023, when the patient was at 18 weeks of gestation,

the platelet count fell to 4 × 109/L, which was suspected to

be due to the production of rhTPO autoantibodies, therefore,

rhTPO was discontinued. With the patient’s informed consent, oral

hetrombopag treatment was initiated. The platelet count did not

increase with an initial dose of 2.5mg qn. The dose was then

increased to 5mg qn, and by December 2023, the platelet count

increased to 27× 109/L. In January 2024, the patient’s platelet count

reached 149× 109/L, and the dose of hetrombopag was reduced to

2.5mg qn. The changes in platelet counts of the patient were seen

in Figure 1.

On February 22, 2024, the patient was admitted to the obstetrics

department with Candida albicans infection, premature rupture of

membranes, threatened preterm labor, and pregnancy complicated

by ITP. On February 22, oxytocin was used for induction of labor,

and a preterm female infant was delivered smoothly with Apgar

scores of 10 at 1, 5, and 10min. The infant’s weight was 2,230 g

and her length was 44 cm. The infant had a normal platelet count

at birth (146 × 109/L) and on day 5 (139 × 109/L) and was

subsequently discharged in good health.

Discussion

In this case, the patient was treated with hetrombopag for 4

months and low-dose corticosteroids for over 6 months. Due to

personal hygiene reasons and long-term corticosteroid therapy, the

patient developed Candida albicans vaginitis, leading to preterm

birth. However, the fetus only had elevated bilirubin and was

discharged in good health after receiving symptomatic therapy.

After the dose of hetrombopag was increased to 5mg qn, the

patient’s platelet counts increased and maintained at a safe level.

Overall, the treatment with hetrombopag was safe and effective.

Therefore, for pregnant women with ITP, it is recommended that

the initial dose of hetrombopag be 2.5mg per day, and whether

a higher dose can achieve better efficacy and safety requires

further confirmation.

Hetrombopag is a novel small molecule non-peptide TPO-RA

that can bind to the transmembrane region of the TPO receptor

(TPO-R), activating the TPO-R dependent STAT, PI3K, and

ERK signal transduction pathways, stimulating the proliferation

and differentiation of megakaryocytes, and promoting platelet

production. Based on the structure of eltrombopag, hetrombopag

has been optimized with a heterocyclic carboxylic acid replacing

the biphenyl structure to reduce liver toxicity, and a benzene and

saturated carbon ring replacing xylene, enhancing lipophilicity and

improving efficacy. The starting dose of herombopag is generally

2.5mg per day, and the dose can be adjusted based on platelet

counts, with a maximum dose of 15mg per day. According to the

drug’s prescribing information, a dose of 200 mg/kg/day decreased

the number of corpora lutea and implantation sites in female

mice, lowered the number of live fetuses, and increased post-

implantation loss rates. The no observed adverse effect level was

50 mg/kg/day. The dose of herombopag used in this patient was far

below the levels shown to affect fetal development, and the patient

did not breastfeed. During treatment, the drug’s side effects were

monitored, and the dosage of herombopag was adjusted based on

platelet counts to achieve the goal of ensuring safe delivery while

minimizing the dosage. Platelet counts were maintained at 50–80

× 109/L. The patient did not experience any side effects mentioned

in the drug instructions (11).

From the perspective of protein level pharmacological research,

hetrombopag has a significantly stronger phosphorylation effect

on various signaling proteins than eltrombopag at the same dose.

Compared with rhTPO, it shows a more sustained and stable

effect on downstream signal phosphorylation levels (12). Several

phase III clinical studies have shown its good therapeutic effect

in ITP (9, 13). Moreover, in phase II clinical studies of SAA

refractory to immunosuppressive therapy (14), the results showed

good safety of hetrombopag. The drug was approved for marketing

by the NMPA’s priority review procedure on June 17, 2021, and

was approved for the treatment of adult patients with chronic

ITP who have had suboptimal responses to corticosteroids and

immunoglobulins, as well as adult patients with SAA refractory to

immunosuppressive therapy.
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FIGURE 1

Changes in platelet counts of the patient from the time of treatment during pregnancy. IVIG, intravenous immunoglobulin; rhTPO, recombinant

human thrombopoietin. After multiple lines of treatment, this patient with ITP in pregnancy had been refractory to corticosteroids or IVIG. After the

dose of hetrombopag was increased to 5mg qn, the patient’s platelet count increased significantly, and then was maintained at a safe level.

Pregnant women with ITP, especially those in the late stage

of pregnancy, may become insensitive corticosteroids and IVIG.

Moreover, most drugs used to treat ITPmay complicate pregnancy-

related issues, such as gestational diabetes, hypertension, and

psychiatric disorders, potentially impacting fetal development and

growth (15, 16). Currently, no standard second-line treatment

has been established for pregnant women with ITP, resulting

in a therapeutic dilemma (17). For pregnant women, high-dose

glucocorticoids can harm the fetus. Anti-(Rh)D can cause severe

hemolytic reactions in both the fetus and the mother and should

only be used in patients who are refractory to glucocorticoids and

IVIG. However, there is no Anti-(Rh)D in China yet. Experience

with cyclosporine and azathioprine in pregnancy is largely derived

from case series involving patients with rheumatologic disorders

and solid-organ transplantation (18). Theoretically, they will pass

through the placenta and may affect the baby, so it is not

recommended. Splenectomy can be considered for pregnant ITP

patients who are unresponsive or intolerant to available drugs,

but splenectomy later during pregnancy becomes a greater risk

as the uterus becomes larger. Splenectomy is ideally performed in

the first half of pregnancy when other options have not worked.

However, most patients refuse splenectomy. CD20 monoclonal

antibody can cross the placenta, and transfer from mother to fetus

increases with gestational age. A review of a global rituximab

drug safety database identified 153 pregnant patients associated

with rituximab exposure. Of these, 90 (59%) resulted in live

births; 22 (14%) were associated with premature birth; 11 neonates

(7%) had hematologic abnormalities; one neonate died at age

6 weeks; and two infants had congenital malformations (19).

Most of these pregnant patients were affected by teratogenic

agents and maternal conditions (e.g., lymphoma). Vinca alkaloids,

cyclophosphamide, and danazol are not recommended during

pregnancy (19).

Data on the safety of TPO-RAs such as romiplostim

and eltrombopag during pregnancy are limited, but emerging

information suggests they do not cause a high rate of adverse

events (7, 20). Severe neonatal thrombocytopenia (platelet counts

<20 × 109/L) occurs in 1%−4% of ITP pregnancies, while

moderate neonatal thrombocytopenia (platelet counts <50 ×

109/L) occurs in 9% of ITP pregnancies. The application of TPO-

RA may help alleviate thrombocytopenia in infants. Common side

effects of TPO receptor agonists include mild headache, arthralgia,

nasopharyngitis, fatigue, diarrhea, nausea, and increased marrow

reticulin. These side effects are generally mild and rarely cause

treatment discontinuation. Abnormalities of liver function tests

(elevated aspartate aminotransferase, alanine aminotransferase,

and bilirubin levels) have been observed in Asians receiving

eltrombopag therapy but not with romiplostim or hetrombopag

(7). Autoantibodies against romiplostim or thrombopoietin may

develop but rarely reported in hetrombopag or eltrombopag.

Although the 2019 American Society of Hematology (ASH)

guidelines do not recommend TPO-RA, their use is individualized

based on availability, cost, patient comorbidities, and preferences

(21). Whether they have an impact on the fetus needs further

research. TPO receptor expression has been demonstrated on

the leukemic cells of patients with acute myelogenous cell, but

not in lymphoid malignancies, myeloproliferative neoplasms, or

other non-hematologic malignancies. Therefore, the application

Frontiers inMedicine 03 frontiersin.org

https://doi.org/10.3389/fmed.2025.1528131
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Pang et al. 10.3389/fmed.2025.1528131

of hetrombopag does not inhibit platelet killing in pregnant

women, but only increases platelet production. After the pregnant

woman gave birth normally, the patient’s platelets still did

not recover. Although the application of hetrombopag can

penetrate the placenta and may cause an increase in infant

platelets, this phenomenon has not been observed in the present

case. Nevertheless, this hypothesis needs to be verified in

future studies.

Although TPO-RA drugs have not been approved by

any regulatory agency for use in pregnancy, there are some

retrospective studies and case reports focus on the use of TPO-

RA in pregnant women with ITP (20, 22). A review summarized

the safety and efficacy of TPO-RA. The data were collected from

24 studies involving pregnant women with ITP (22 cases using

romiplostim, 21 cases using eltrombopag, and 2 cases using both).

Before TPO-RA treatment, these pregnant women had experienced

a median of three prior lines of therapy. Eventually, a platelet

response (>30 × 10
9
/L) was observed in 86.7% of the cases

(including 66.7% complete response >100 × 10
9
/L), and the

efficacy of eltrombopag and romiplostim was similar (87.0% and

83.3%, p= 0.99). Maternal safety was preserved, and no thrombotic

events occurred. One-third of newborns had thrombocytopenia,

including one case of grade 3 intracranial hemorrhage, and three

newborns had thrombocytosis. No other adverse events attributable

to TPO-RA were observed (22). Another study reviewed 10 case

reports and a cohort study with the use of TPO-RA in pregnant

women with ITP, showing that TPO-RA drugs were relatively

safe at any time in pregnancy, with no reports of congenital

malformations. However, there seems to be an association between

the use of eltrombopag in the first and second trimesters and low

birth weight (20).

There was also a multicenter observational retrospective study

reporting 15 pregnant women with ITP (17 pregnancies; 18

newborns), of which 8 cases were in the eltrombopag group and

7 cases in the romiplostim group. Two cases had secondary ITP.

The median duration of TPO-RA exposure in pregnancy was 4.4

weeks (1–39 weeks). In 17 pregnancies, 10 cases (58%) started

TPO-RA treatment as an indication for preparation for delivery, 4

cases were chronic refractory symptomatic ITP, and 3 cases were

receiving eltrombopag treatment at the beginning of pregnancy.

In terms of safety, except for one case of neonatal thrombocytosis,

no maternal thrombotic events occurred, and no fetal or neonatal

complications related to TPO-RA were observed. A total of 77%

of the cases responded to TPO-RA, most of them responded to

TPO-RA in combination with another ITP treatment (70% of

responders) (23).

Conclusion

In summary, for pregnant womenwith recurrent and refractory

ITP who are unresponsive to corticosteroids and IVIG, the off-

label use of TPO-RA treatment before delivery seems to be safe and

effective for both mothers and the newborns. We report for the first

time a case of hetrombopag treatment for pregnant women with

recurrent and refractory ITP, providing a new treatment option for

such patients. More prospective studies are needed in the future

to explore the safety and efficacy of TPO-RA for treating ITP

in pregnancy.
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