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Immune thrombocytopenia (ITP) affects 0.1 to 1 per 1000 pregnancies and severe ITP, with platelet counts less than 10,000/µL, is difficult to manage. Two pregnant patients with ITP who were successfully treated with thrombopoietin receptor agonists (TPO-RA) at a tertiary institution are discussed. The first patient had chronic ITP, achieved complete remission with eltrombopag, but was resistant to intravenous immunoglobulin (IVIG) and steroids in her second pregnancy. Romiplostim was effective, and she had an uneventful cesarean section. The second patient responded well to eltrombopag at 35 weeks of gestation and had a vaginal delivery. ITP in pregnancy is managed based on clinical expertise, and TPO-RA use during pregnancy is largely from case reports. For severe ITP, eltrombopag or romiplostim from around 34 weeks can be used if other treatments fail, with a goal of achieving a platelet count of over 80,000/µL. The mother’s response to medication may vary in different pregnancies. Induction of labor may be appropriate in some cases.
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Introduction

Thrombocytopenia is a condition characterized by a low platelet count, which is defined as below the normal range of 150,000/µL. In 7-12% of pregnant women, there is a decrease in platelet counts, especially during the third trimester (1). Gestational thrombocytopenia can occur if the initial level of platelets is in the lower normal range, and a further drop can lead to gestational thrombocytopenia. Platelet counts are slightly lower in twin pregnancies than in singleton pregnancies (1). In addition to gestational thrombocytopenia, which accounts for 75% of all causes of thrombocytopenia in pregnancy, there are numerous other causes. These include Microangiopathic hemolytic anemia (MAHA), antiphospholipid antibody syndrome, systemic lupus erythematosus, type 2b von Willebrand disease, viral infections, particularly hepatitis B and C virus, cytomegalovirus, human immunodeficiency virus, Epstein-Barr virus, various drugs, and severe vitamin B12 deficiency (2, 3).

Idiopathic thrombocytopenic purpura (ITP) is a clinically significant cause of thrombocytopenia in pregnancy, occurring in 1/10,000 to 1/1000 pregnancies (4, 5). While it accounts for only 3% of all cases of thrombocytopenia in pregnancy, it can have adverse fetal and maternal outcomes. ITP is the most common cause of platelet counts below 50,000/µL in the first and second trimesters (6). Antiplatelet antibodies that cause thrombocytopenia in the mother can also cross the placenta and cause fetal thrombocytopenia, increasing the risk of intracranial hemorrhage at delivery (7, 8). Two-thirds of ITP cases are diagnosed before pregnancy, but one-third are diagnosed during antenatal visits through a complete blood count. However, distinguishing between mild cases of ITP and severe cases of gestational thrombocytopenia can be challenging (4, 9).

Patients with ITP can have variable platelet counts due to the disease. Severe ITP is defined as platelet counts below 50,000/µL and occurs in a small fraction of pregnancies, estimated to be around 0.83/10,000 maternities, but it is of particular concern. Severe postpartum hemorrhage risks increase for the mother, and there is a historical fear of neonatal thrombocytopenia and intracranial hemorrhage (8).

When treating ITP during pregnancy, optimal treatment options are limited by the presence of the fetus. Some medications that are effective outside of pregnancy are contraindicated during pregnancy, while the safety of others is unknown. To address this issue, medications used to treat ITP during pregnancy are classified based on their safety profile and intended benefits to the mother in keeping platelet counts at appropriate levels (10). The first-line treatments are oral prednisolone, intravenous immunoglobulin (IVIG), or a combination of both. High-dose intravenous methylprednisolone (with or without IVIG) is used as a second-line therapy for patients resistant to oral prednisone and IVIG. These medications have side effects and variable success rates in raising platelet counts (11). Splenectomy is rarely indicated in pregnancy. Teratogens such as mycophenolate mofetil, Cyclophosphamide, Vinca alkaloids, and Danazol are contraindicated in pregnancy (8, 11).

The difficulty arises when these medications fail to increase the platelet count, particularly near the delivery time. The mothers are at high risk of life-threatening bleeding at this stage, especially if their platelet count is critically low. Recently, there has been increasing interest in using TPO-RA to manage these refractory cases during pregnancy. Outside of pregnancy, hematologists have used them successfully for over a decade, and they have decreased splenectomy rates among these patients (12).

However, data regarding these medications’ fetal safety profiles is limited. Currently, case reports make up a significant portion of our understanding of the unwanted side effects on the fetus and the maternal response during pregnancy, which can differ from non-pregnant women. Due to the rarity of severe ITP resistant to first-line treatments, conducting randomized controlled trials may not be feasible to compare treatments and provide more definitive evidence (13). We hope that our case report contributes to the existing evidence.

We present two case reports of patients treated at our institution with two different TPO-RA: Eltrombopag and Romiplostim. We also demonstrate that the same patient responds differently to medications during different pregnancies. Additionally, we performed a literature review on existing studies using TPO-RA in pregnancy.





Case scenarios




Case 1

Our first patient was a 28-year-old nulliparous woman with a history of chronic immune thrombocytopenia (ITP). Prior to her pregnancy, she was known to be ‘steroid-resistant’ and only achieved complete remission on eltrombopag. During the first trimester, she presented with body bruises and a platelet count of 15,000/µL. She had regular follow-ups and planned admissions every 2-3 weeks for intravenous immunoglobulin (IVIG) to maintain her platelets over 20,000/µL. Despite not responding to steroids before her pregnancy, she responded to a combination of steroids and IVIG during pregnancy. A multidisciplinary team meeting was held to plan for her labor and delivery, and a planned labor induction at 38 weeks was performed. The labor and delivery were carefully planned, and she delivered by cesarean section due to suspected fetal compromise during the second stage of labor. She was discharged in good condition a few days after delivery. After her pregnancy, she was started on Eltrombopag, which she responded well to, but it was discontinued as soon as she became pregnant again.

We had the opportunity to manage the same patient in her second pregnancy. Interestingly, she was resistant to both IVIG and steroids, as well as a combination of both. Various steroids were attempted, including prednisolone, a short course of dexamethasone, and a combination with IVIG. Despite these interventions, her platelet count dropped to 8,000/µL, and she did not respond as effectively to these medications as she did in her first pregnancy. An MDT was held, and Romiplostim was initiated at 34 weeks, with weekly administration until delivery. She responded well to Romiplostim, and due to her low-lying placenta, she underwent cesarean section at 38 weeks.





Case 2

Our second patient was a primigravida with a history of ITP since 2018. Prior to her pregnancy, she was resistant to steroids and was started on Eltrombopag. She was referred to our institution at eight weeks gestation with a critically low platelet level of 13,000/µL detected during a routine pregnancy checkup. However, she did not have any episodes of bleeding, ecchymosis, or other bleeding manifestations.

She was regularly followed up in the high-risk antenatal and specialized hematology clinics. At 24 weeks, she was started on IVIG and steroids, but the steroid dose was tapered at 28 weeks due to a lack of response and rising blood sugars. Despite these interventions, her platelet count remained around 25,000/µL with no further improvement. Following MDT, the patient was offered Eltrombopag at 35 weeks gestation. She initially received a dose of 25 mg, followed by an increase to 50 mg after one week, resulting in a platelet count of 51,000/µL. She remained asymptomatic throughout and was planned for a labor induction at 38 weeks. However, at 37 + 2 weeks, she presented with labor pains, and her platelet count was 62,000/µL. Fortunately, she progressed well in labor, had a vaginal delivery, and was discharged with good maternal and fetal outcomes. Her postpartum period was uneventful.






Discussion

When treating immune thrombocytopenia (ITP) during pregnancy, the main goal is to achieve a safe platelet count that minimizes the risk of maternal bleeding, rather than normalizing the count. Platelet counts should be monitored regularly during pregnancy, with more frequent monitoring if the count drops or is low (6, 14). Treatment decisions should be based on maternal indications, as there is no evidence that current medications can improve fetal thrombocytopenia or neonatal outcomes (14). The minimum safe platelet count varies by gestational stage, with a target of over 20,000-30,000/µL reasonable during early pregnancy if no invasive procedures are planned and the patient is asymptomatic. Intravenous immunoglobulin (IVIG) can be administered every two to three weeks to raise the platelet count more than 10,000/µL, but aiming for higher levels may be unrealistic (11). In practice, despite administering IVIG every two weeks, the platelet count could only be increased to just over 20,000/µL, which is considered safe.

In the weeks leading up to delivery (from 34 weeks), it is important to maintain a platelet count of over 50,000/µL to reduce the risk of complications during childbirth. While some sources suggest a minimum count of 40,000 for vaginal delivery and 50,000 for cesarean section, it is recommended to aim for a count of at least 50,000 for both types of delivery (3, 11, 15). However, real-world situations can be more complex than these guidelines suggest. The evidence supporting the minimum platelet count (50,000/µL) is often based on studies from other medical procedures, these levels represent the minimum for elective non-neuraxial surgery (16). Pregnancy and labor present unique challenges; for instance, many mothers require epidurals for pain relief, which can further complicate platelet count management (3, 8).

Individualized care is crucial in managing platelet counts for pregnant women with severe ITP. The ideal goal is to achieve a level of over 80,000/µL closer to delivery, providing a safe threshold for any mode of delivery and allowing for pain relief during labor. Cesarean sections may result in more blood loss than vaginal deliveries, and pregnancy-related procedures may differ from other operations. However, achieving this level can be challenging but should be the goal whenever possible. Considering these goals, our first case (in her first pregnancy) responded well to steroids combined with regular IVIG, even though she did not respond to steroids before becoming pregnant. Therefore, a vital practice point is to test these medications during pregnancy. The maternal response during pregnancy can differ from outside of pregnancy.

Interestingly, the same patient did not respond to either IVIG or steroids in her subsequent pregnancy, providing another interesting perspective that maternal response can differ between pregnancies. At around 32 weeks, An MDT consisting of obstetricians, hematologists, intensivists, anesthesiologists, and neonatologists gathered because her platelets had dropped to 8,000/µL, and she did not respond to IVIG and steroids as she had in her first pregnancy. We offered the patient the TPO agonist Romiplostim, and she responded favorably to the treatment. There were no reported side effects on the mother or fetus.

In our second case, there was no response to regular IVIG, and the platelet count remained around 25,000/µL with no further improvement. Following an MDT meeting, the patient was offered Eltrombopag at 35 weeks gestation. Initially, she received a treatment of 25 mg, which was followed by a one-week increase to 50 mg, after which her platelet count reached 51,000/µL. When she presented with labor pains at 37 + 2 weeks, her platelet count had increased to 62,000/µL. She progressed well during labor, had a vaginal delivery, was discharged with good maternal and fetal outcomes, and had an uneventful postpartum period.

There is limited data on the use of TPO receptor agonists such as Romiplostim or Eltrombopag in pregnancy, and most of the available data comes from case reports (17–31). Both medications can cross the placenta and potentially cause unwanted side effects to the fetus. During pregnancy, they are considered category C drugs according to the Food and Drug Administration (FDA) (32, 33). The Electronic Medicines Compendium (EMC) notes that in animal studies, Romiplostim crosses the placenta and can cause fetal thrombocytosis, post-implantation loss, and increased fetal and perinatal mortality in pups. On the other hand, high doses of Eltrombopag were associated with low birth weight in rabbits and rats. It should be noted that very high doses were used for prolonged periods in these animal studies (34, 35).

So far, data from most case reports on pregnant women have been promising, with minor safety concerns for mothers or newborns (11). In a study of 31 patients with platelets less than 30,000/µL, resistant to both IVIG and steroids, TPO-RA was well tolerated by patients and was not associated with adverse effects in newborns. The overall response rate to TPO-RA was around 74% (36). A recent multicenter study on 15 patients showed no severe adverse effects, and the treatment seemed safe for the mother, fetus, and neonate. Furthermore, as opposed to animal studies, TPO-RA did not significantly impact fetal thrombopoiesis. Thrombocytosis was observed in only one neonate. There were no differences between Romiplostim and Eltrombopag in the study (17).

Moreover, according to a case study, Eltrombopag has been used successfully during the first and even the second trimester (37). However, one concern about starting TPO-RA too early in pregnancy is the unknown effects on the fetus. For instance, one case report showed fetal supraventricular tachycardia and preeclampsia after using Eltrombopag. Although causation is difficult to prove, this necessitated delivery of the patient at 30 weeks (25). Additionally, a literature review suggested a link between Eltrombopag and low birth weight if administered during the first or second trimesters. This finding is, however, limited by the fact that the use of Eltrombopag was confounded by the use of multiple other medications, variable patient factors, and a small sample size (38).

Based on the limited data available, a reasonable and pragmatic approach is to administer the smallest possible dose of TPOs for the shortest duration, late in pregnancy, until more is known about their effects on the mother and fetus (11). In refractory cases where all other treatments have failed, initiating TPOs around 34 weeks helps to achieve safe platelet levels closer to delivery. In our patients, IVIG therapy was administered every two weeks to maintain a safe platelet count closer to delivery.

Regarding the delivery mode, this should be based on obstetric considerations, as there is no evidence that a cesarean section is safer for the fetus with thrombocytopenia. Furthermore, a vaginal delivery is safer for the mother (6). We induced the first case in her first pregnancy and offered induction for the second case. The platelets were critically low in both patients and significantly fluctuated between IVIG treatments. IVIG can provide a relatively rapid but transient increase in platelet counts (10).

We found little information in our search on whether to induce labor in these patients or await spontaneous delivery. In the studies that addressed this, the authors suggest that labor induction in these cases is indicated only for obstetric reasons (39). However, individualized care is essential in these cases. In some patients, induction of labor is necessary to schedule delivery at a time when platelet levels are over 50,000/µL, especially if levels fluctuate significantly between treatment cycles. In a prospective cohort study conducted in the United Kingdom (UK) with data collected from the national UK Obstetric Surveillance System (UKOSS), the authors found more than triple the rates of induction of labor in cases with severe ITP (38%) compared to the national rate of 13.2% (8).

If a patient goes into labor with platelets below 50,000/µL, platelet transfusions should be administered, and additional platelets should be kept on standby. Checking the availability of platelets during the planning phase is essential, including availability on weekends. Platelet transfusions should be given during established labor, rather than very early in labor. Due to the immune response, transfused platelets may be quickly destroyed, leading to transient effects (7), and platelet transfusions alone may not be effective. Considering the administration of IVIG to these patients can help achieve adequate platelet counts.

We conducted a literature review for relevant studies on TPO agonists during pregnancy (see Table 1) using electronic databases such as PubMed, Google Scholar, and Scopus. The search was limited to the English language, and we found one observational study along with several case series and case reports. The earliest case report was from 2012, and the most recent was from 2022. In total, we identified thirty-three studies. We extracted baseline information from these studies, including gestational age, initial platelet levels, the number of prior treatment modalities, the TPO used, platelet levels after TPO administration, and any complications for the mother and baby.


Table 1 | Studies using TPO-RA during pregnancy.



We compiled the results of these studies in Table 1. The reported gestational weeks with low platelet counts ranged from the beginning of pregnancy to late in the third trimester. This wide range was demonstrated in a study involving 17 patients, with platelet counts ranging from 1 week to 39 weeks of gestation. The median platelet count was 15,000/µL, and 17 patients (51%) received Eltrombopag tablets, while the remaining 49% received Romiplostim injections. Prior to using TPO agonists, an average of two different medications had been tried and failed.

After TPO treatment, the median platelet count was 131,000/µL, and the mean was 151,000/µL (we excluded the observational study as the increments were in percentages). Maternal complications observed were limited to two cases of preeclampsia, one case of premature rupture of membranes, and one case of uterine atony. In most cases, fetal outcomes were satisfactory. However, one newborn developed neonatal ITP, while another developed thrombocytosis. In addition, three neonates experienced hypoglycemia, tachyarrhythmia, and low birth weight.





Conclusion

Management of resistant cases of ITP in pregnancy is mainly derived from clinical expertise and expert consensus. Moreover, the majority of experience with TPO-RA during pregnancy comes from case reports. To prepare for delivery, the transient use of Eltrombopag or Romiplostim from around 34 weeks in refractory cases of severe ITP is a reasonable option when other treatments fail. An ideal aim is for a platelet count of over 80,000/µL. Induction of labor is appropriate in a subset of patients with severe disease. In different pregnancies, a mother’s response to medication can vary.
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