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Abstract
Fetal and neonatal alloimmune thrombocytopenia (FNAIT) is a rare, life-threatening condition causing
significant thrombocytopenia and bleeding with the risk of developing intracerebral hemorrhage (ICH). It
results from maternal immunizations against fetal platelet antigens. Here, we report a case of a pregnant

patient at 30 weeks gestation who presented to the hospital with a low platelet count of 90 th/mm3 and was
found to have anti-human platelet antigen (HPA) 1a, 2b antibodies. She was treated with a weekly infusion
of IV immunoglobulins. However, her condition was complicated by the development of hemolysis, elevated
liver enzymes, and low platelets (HELLP) syndrome, which was treated promptly with a platelet transfusion
and intravenous magnesium. Even though the child had severe thrombocytopenia and its associated
complications, there were no signs of post-delivery thrombocytopenia or any other adverse effects. This case
report highlights the importance of the antenatal management of the FNAIT to prevent severe fetal
complications, such as ICH.
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Introduction
Fetal and neonatal alloimmune thrombocytopenia (FNAIT) is a rare condition in pregnancy defined by
maternal alloimmunization, resulting in the destruction of fetal platelets with a risk of severe bleeding [1].
The incidence of FNAIT is rare and occurs in 1/800-2000 live newborns [1,2]. 

About 85% of the cases of FNAIT are due to maternal-fetal incompatibility for human platelet antigen (HPA)
1a [3]. Maternally derived alloantibodies against paternally derived incompatible HPA cross the placenta and
enter fetal circulation via active placental transport [4]. Occurrence of maternal alloimmunization in FNAIT
might be attributed to various causes: previous feto-maternal hemorrhage during delivery or miscarriage
involving leakage of fetal platelet content into the maternal circulation, prior maternal exposure to adult
platelets, or release of syncytiotrophoblast microparticles (STMP) from the placenta [2]. As a result,
alloimmunization leads to opsonization of fetal platelets, resulting in fetal/neonatal platelet destruction and
thrombocytopenia [4]. The burden of thrombocytopenia is further enhanced as maternal anti-HPA-1a
suppresses megakaryopoiesis via induction of cell death [5]. Moreover, maternal alloantibodies are capable
of endothelium damage [1].

The clinical criteria for FNAIT consist of a platelet level under 100 × 109/L in an affected infant or fetal
intracranial hemorrhage (ICH) without other causes [6]. Most newborns with FNAIT present with mild
clinical features such as petechiae, bruising, or asymptomatic thrombocytopenia [1]. However, 10-26% of
mothers with anti-HPA-1a antibodies have been shown to have fetal/neonatal ICH. Furthermore, risk factors
such as a fetus with an older sibling prior to pregnancy affected by antenatal ICH appear to be an
independent risk for antenatal hemorrhage in the present pregnancy [2,7].

Currently, there is no routine prenatal screening to identify FNAIT. However, parents can be screened
when FNAIT is suspected if there is a medical history of a previous neonate with unexplained
thrombocytopenia, a prior fetus/neonate with ICH of uncertain etiology, or incidental finding of absent
maternal HPA-1a [8]. Diagnosis can be achieved via flow cytometry, which detects platelet reactive
antibodies, and solid phase assay, such as modified antigen capture enzyme-linked immunosorbent assay
(ELISA MACE), can be used to detect specific glycoproteins the maternal antibody is targeting. If the father is
heterozygous for incompatible platelet antigen, fetal platelet type can be determined from fetal DNA via
amniocentesis or chorionic villus sampling (CVS) [3]. 

Here, we present a case of a 29-year-old female at 30 weeks gestation with a significant past medical history
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of immune thrombocytopenia (ITP) and past obstetric complication of thrombocytopenia who presented
with decreased platelet counts and findings concerning for FNAIT.

Case Presentation
A 29-year-old female (G4P3A1 (had four pregnancies, three live births, and one miscarriage/abortion)),
blood type B, with a past medical history of type two diabetes mellitus, ITP, and fetal and neonatal
alloimmune thrombocytopenia presented to the maternal-fetal medicine (MFM) unit at 30 weeks gestation

with a decreased platelet count of 90 th/mm3.

At the time of admission, she was asymptomatic. On review of systems, the patient denied dizziness,
headache, shortness of breath, chest pain, and gastrointestinal or genitourinary symptoms. She endorsed
having good fetal movements.

Her past medical history was significant for recurrent epistaxis. The patient’s family history was
unremarkable. On examination, her vitals were within normal limits, with a temperature of 36.5 C, heart rate
of 89 beats per minute, respiratory rate of 16 breaths per minute, blood pressure of 110/55 mmHg, and
oxygen saturation of 98% on room air. Physical exam findings were unremarkable. She was alert, awake, and
oriented, showing no apparent distress. Heart sounds had a regular rate and rhythm; lungs were clear to
auscultation bilaterally; the abdomen was gravid, non-tender with no palpable masses, and the vaginal exam
was deferred.

The patient reported that her youngest child, born three years ago, had a different father than her first two
children and required transfusions of two units of platelets after being found to have thrombocytopenia
shortly after birth with notable bruising on the scalp and face.

On admission, human platelet antigen testing for both the patient and her husband was done. The presence
of maternal anti-HPA 1a and 2b antibodies was found in the patient. The father showed heterozygote
incompatibility of HPA 1b, 3a, and 5b.

Her laboratory results were significant for anemia of pregnancy with a hemoglobin value of 11.6 gm/dL,

platelet count of 90 th/mm3, and elevated lipase of 117 U/L. Table 1 and Figure 1 represent her initial
laboratory results on admission.

 On admission Range

WBC 7.7 th/mm3  4 – 11 th/mm3

RBC 3.93 mil/mm 3 4.7 – 6.1 mil/mm 3

Hgb 11.6 gm/dL 14.0 – 18.0 gm/dL (pregnant patient normal parameters: first trimester 11.6 - 13.9 gm/dL; second trimester 9.7 - 14.8 gm/dL; third trimester 9.5 -15 gm/dL)

MCV 85 Fl 78 – 100 Fl

MCHC 34.7% 32 – 36 %

RDW 14.7% 11.5 – 15.0 %

Plt Count 90 th/mm3 150 -400 th/mm3

MPV 11.6 Fl 7.5 – 12 Fl

Neutrophils 72.5% 2.0 – 7.5 %

Lymphocytes 18.1% 1.0 – 4.5%

Monocytes 6.5% 0.2 – 0.8 %

Eosinophils 2.7% 0.04% - 0.40%

Basophils 0.2% <0.1%

TABLE 1: Laboratory results on admission to the hospital
Hgb: hemoglobin; MCV: mean corpuscular volume; MCHC: mean corpuscular hemoglobin concentration; RDW: red cell distribution width; MPV: mean
platelet volume
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Further work-up revealed the presence of HPA-1a alloantibodies against fetal platelets. The patient was
referred from MFM for in-patient IV Ig (IVIG) infusion due to her clinical picture, her history of ITP, and her
previous newborn presenting with findings concerning FNAIT.

The patient did not receive IV infusion treatment with IVIG until the 31st week of gestation. From 31 weeks
of gestation until delivery, she was receiving IVIG 2 g/kg/week. Each weekly treatment was spread out over
the course of two days with five-hour infusions per day. She was also taking 0.5 mg/kg/day prednisone until
delivery. At each visit, a complete blood count was done to track her platelet levels. Before her treatment

regimen started, platelets were at 114 th/mm3.

Figure 1 represents the changes in her platelet levels over the course of her treatment.

FIGURE 1: The trend of the platelets

During this period, the patient persistently endorsed weekly worsening of her epistaxis in the mornings
following the second round of treatment with IVIG. She did not endorse any other symptoms until day 39 of
her treatment plan. On day 39, she presented with severe “10/10 pumping” chest pain and a headache with
scotomas. She denied previously experiencing similar pain in the past. There was associated nausea and
vomiting. On examination, her vitals were non-specific, with a temperature of 36.6 C, heart rate of 57 bpm,
respiratory rate of 20 breaths/minute, blood pressure of 172/96, and oxygen saturation of 100% on room air.
On physical exam, she was alert, awake, and oriented times three with anxious behavior; heart sounds
displayed regular rate and rhythm without murmurs, lungs were clear to auscultation bilaterally with normal
breath sounds, there was no respiratory distress nor accessory muscle use, the abdomen was gravid with no
guarding or rebound tenderness and was soft to palpation, and there was no vaginal bleeding or abnormal
vaginal discharge. Laboratory values were notable for sodium (Na) of 132 mEq/L (normal 135 to 145 mEq/L),

platelet count of 31 th/mm3 (normal 150,000 - 450,000 th/mm3), hemoglobin of 11.4 gm/dL (normal 12 to 16
gm/dL), blood urea nitrogen (BUN) of 32 (normal 7 - 20 mg/dL), aspartate aminotransferase (AST) of 47
units/L (normal 10 to 36 units/L), and alanine aminotransferase (ALT) of 59 units/L (normal 7 - 55 units/L).
MFM was consulted, and their evaluations were consistent with hemolysis, elevated liver enzymes, and low
platelets (HELLP) syndrome.

IV magnesium 4 mg bolus was promptly given, followed by an hourly infusion of magnesium for seizure
prophylaxis. She received a platelet transfusion and was urgently scheduled for delivery via cesarean section.
In total, she received four units of platelets and three units of RBCs during and post-delivery.

Post-delivery, the neonate had no thrombocytopenia or any other complications. The patient and the
newborn continued to be monitored to assess for any adverse clinical presentation caused by
thrombocytopenia.

The patient was seen 21 days after discharge for follow-up. She and her newborn were both doing well. Her

platelets increased to 202 th/mm3. She denied any bruising or epistaxis.

Discussion
The 29-year-old (G4P3A1) patient with a significant past medical history of ITP and diabetes mellitus
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presented with labs significant for thrombocytopenia. Thrombocytopenia in pregnancy is defined as a

platelet count less than 150 × 109/L [9]. There was a suspicion of FNAIT during this pregnancy as the patient
had a previous pregnancy complicated by neonatal thrombocytopenia, and the neonate was noted to have
bruising on the scalp and face. 

FNAIT arises from a mismatch between the platelet-related antigens inherited from the mother and those
from the father. Such incompatibility results in the production of alloantibodies against antigens specific to
fetal platelets [2,10]. Maternal IgG crosses the placenta via neonatal Fc receptor, which subsequently
opsonizes and destroys the fetal platelet [2]. The most common antibodies associated with FNAIT are
specific for the HPA-1a epitope of β3 integrin. Other less common targeted antigens include HPA-5b and
HPA-1. Of note, there are few cases of FNAIT in association with antibodies specific for HPA-2a/b, and it is
reported that antibodies specific for HPA-2a/b are present in 20-40% of patients with ITP [11]. This patient’s
HPA testing was significant for anti-HPA 1a 2b antibodies, and the paternal results revealed heterozygote
incompatibility of HPA 1b, 3a, and 5b. 

The approach to management is guided to prevent severe complications of FNAIT, such as ICH and bleeding-
related fetal/neonatal losses [12]. Patients are divided into categories according to the presence or absence of
ICH in previous pregnancies. The presence of ICH in previous pregnancies is further divided according to the
week of gestation in which the ICH was diagnosed [10]. The patient’s past obstetric history met the criteria
for standard risk where there was no incidence of ICH, only thrombocytopenia. Such standard risk is
initiated on 1 g/kg/week IVIG and 0.5 mg/kg/day prednisone or just 2 g/kg/week of IVIG at 20 weeks of
gestation. At 32 weeks of gestation, IVIG dosage must be modified to 2 g/kg/week, and prednisone dosage
remains the same at 0.5mg/kg/day [10,12]. The patient received treatment of 2 g/kg/week of IVIG and 0.5
mg/kg/day of prednisone until the time of delivery. 

Around 37-38 weeks of gestation, it is advised to have an elective cesarean delivery after fetal lung maturity
is confirmed. However, vaginal delivery at 37-38 weeks of gestation can be considered if platelet count is

higher than 100,000 mm3 [10]. The patient’s platelet count before treatment was documented at 114,000

mm3. The platelets were down-trending throughout her infusion treatment, with the lowest recorded at

28,000 mm3. Around 34 weeks and five days of gestation, the patient presented with signs and symptoms
that were consistent with HELLP syndrome. 

Regarded as a variant of preeclampsia, HELLP syndrome is a severe complication of pregnancy with an
incidence of 0.5%-0.9% [13]. The pathogenesis of this syndrome is unclear. There are different forms of
HELLP syndrome. The presence of a triad defines the complete form: hemolysis, elevated liver enzyme, and
low platelets. An incomplete or partial form may consist of one or two of the triad. Clinical presentation of
this syndrome might include upper abdominal pain, headache, and visual symptoms [14]. Management of a
patient diagnosed with HELLP syndrome takes into account gestational age. Gestational age beyond or at
34+0 weeks is treated via delivery of the fetus. If the previous criteria for gestational age are not met, a
course of betamethasone is administered 48 hours before delivery. In addition, magnesium sulfate is

administered for seizure prophylaxis [15]. The patient presented with platelet around 31,000 mm3, blood
pressure of 186/103 mmHg, and mildly elevated liver enzyme; therefore, the patient was administered
platelets, packed RBCs, a dose of betamethasone and IV magnesium before delivery via cesarean section. 

Post-delivery, the neonate’s labs were not significant for thrombocytopenia, and there was no complication
such as ICH. On the last follow-up in the outpatient clinic, the patient’s platelets were recorded at 202,000

mm3. Both she and the newborn were doing well. 

Conclusions
In conclusion, this case highlights the complexities of managing high-risk pregnancies in individuals with
unique medical histories. The patient's history of type 2 diabetes mellitus and a previous pregnancy
complicated by thrombocytopenia established a complex foundation for the current pregnancy. The primary
focus was on the diagnosis and management of FNAIT, a rare condition with potential risks for the newborn
due to maternal antibodies targeting fetal platelets. Despite the difficulties, the infant had a favorable
outcome, showing a normal platelet count after birth. Both the mother and the newborn achieved positive
results in follow-up outpatient monitoring, highlighting the significance of early identification and prompt
intervention to alleviate potential adverse effects of FNAIT.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Ekaterina Proskuriakova, Joshua Wortsman, Shikha Upreti, Jacob Rosendale, Pam
Khosla, Mohammed Kassem, Bashar Alkhaurri

2023 Proskuriakova et al. Cureus 15(11): e49736. DOI 10.7759/cureus.49736 4 of 6

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Acquisition, analysis, or interpretation of data:  Ekaterina Proskuriakova, Joshua Wortsman, Shikha
Upreti, Jacob Rosendale, Pam Khosla, Mohammed Kassem, Bashar Alkhaurri

Drafting of the manuscript:  Ekaterina Proskuriakova, Joshua Wortsman, Shikha Upreti, Jacob Rosendale,
Pam Khosla, Mohammed Kassem, Bashar Alkhaurri

Critical review of the manuscript for important intellectual content:  Ekaterina Proskuriakova, Joshua
Wortsman, Shikha Upreti, Jacob Rosendale, Pam Khosla, Mohammed Kassem, Bashar Alkhaurri

Supervision:  Ekaterina Proskuriakova, Pam Khosla, Mohammed Kassem

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. de Vos TW, Winkelhorst D, de Haas M, Lopriore E, Oepkes D: Epidemiology and management of fetal and

neonatal alloimmune thrombocytopenia. Transfus Apher Sci. 2020, 59:102704.
10.1016/j.transci.2019.102704

2. Brojer E, Husebekk A, Dębska M, et al.: Fetal/neonatal alloimmune thrombocytopenia: pathogenesis,
diagnostics and prevention. Arch Immunol Ther Exp (Warsz). 2016, 64:279-90. 10.1007/s00005-015-0371-9

3. Peterson JA, McFarland JG, Curtis BR, Aster RH: Neonatal alloimmune thrombocytopenia: pathogenesis,
diagnosis and management. Br J Haematol. 2013, 161:3-14. 10.1111/bjh.12235

4. Stam W, Wachholz GE, de Pereda JM, Kapur R, van der Schoot E, Margadant C: Fetal and neonatal
alloimmune thrombocytopenia: current pathophysiological insights and perspectives for future diagnostics
and treatment. Blood Rev. 2023, 59:101038. 10.1016/j.blre.2022.101038

5. Liu ZJ, Bussel JB, Lakkaraja M, et al.: Suppression of in vitro megakaryopoiesis by maternal sera containing
anti-HPA-1a antibodies. Blood. 2015, 126:1234-6. 10.1182/blood-2014-11-611020

6. Petermann R, Bakchoul T, Curtis BR, Mullier F, Miyata S, Arnold DM: Investigations for fetal and neonatal
alloimmune thrombocytopenia: communication from the SSC of the ISTH. J Thromb Haemost. 2018,
16:2526-9. 10.1111/jth.14294

7. Herman JH, Jumbelic MI, Ancona RJ, Kickler TS: In utero cerebral hemorrhage in alloimmune
thrombocytopenia. Am J Pediatr Hematol Oncol. 1986, 8:312-7. 10.1097/00043426-198624000-00008

8. Mella MT, Eddleman KA: Neonatal alloimmune thrombocytopenia. Int J Clin Transfus Med. 2015, 3:29-40.
10.2147/IJCTM.S51926

9. ACOG practice bulletin No. 207: thrombocytopenia in pregnancy. Obstet Gynecol. 2019, 133:e181-93.
10.1097/AOG.0000000000003100

10. Pacheco LD, Berkowitz RL, Moise KJ Jr, Bussel JB, McFarland JG, Saade GR: Fetal and neonatal alloimmune
thrombocytopenia: a management algorithm based on risk stratification. Obstet Gynecol. 2011, 118:1157-
63. 10.1097/AOG.0b013e31823403f4

11. Schmaier AH: Are maternal antiplatelet antibodies a prothrombotic condition leading to miscarriage? . J Clin
Invest. 2011, 121:4241-3. 10.1172/JCI60749

12. Winkelhorst D, Murphy MF, Greinacher A, et al.: Antenatal management in fetal and neonatal alloimmune
thrombocytopenia: a systematic review. Blood. 2017, 129:1538-47. 10.1182/blood-2016-10-739656

13. Chowdhry M, Agrawal S, Gajulapalli SP, Thakur UK: Therapeutic plasma exchange in HELLP syndrome: a
life savior. Asian J Transfus Sci. 2022, 16:106-10. 10.4103/ajts.ajts_176_20

14. Haram K, Svendsen E, Abildgaard U: The HELLP syndrome: clinical issues and management. A Review . BMC
Pregnancy Childbirth. 2009, 9:8. 10.1186/1471-2393-9-8

15. Sibai BM: Diagnosis, controversies, and management of the syndrome of hemolysis, elevated liver enzymes,
and low platelet count. Obstet Gynecol. 2004, 103:981-91. 10.1097/01.AOG.0000126245.35811.2a

2023 Proskuriakova et al. Cureus 15(11): e49736. DOI 10.7759/cureus.49736 5 of 6

https://dx.doi.org/10.1016/j.transci.2019.102704
https://dx.doi.org/10.1016/j.transci.2019.102704
https://dx.doi.org/10.1007/s00005-015-0371-9
https://dx.doi.org/10.1007/s00005-015-0371-9
https://dx.doi.org/10.1111/bjh.12235
https://dx.doi.org/10.1111/bjh.12235
https://dx.doi.org/10.1016/j.blre.2022.101038
https://dx.doi.org/10.1016/j.blre.2022.101038
https://dx.doi.org/10.1182/blood-2014-11-611020
https://dx.doi.org/10.1182/blood-2014-11-611020
https://dx.doi.org/10.1111/jth.14294
https://dx.doi.org/10.1111/jth.14294
https://dx.doi.org/10.1097/00043426-198624000-00008
https://dx.doi.org/10.1097/00043426-198624000-00008
https://dx.doi.org/10.2147/IJCTM.S51926
https://dx.doi.org/10.2147/IJCTM.S51926
https://dx.doi.org/10.1097/AOG.0000000000003100
https://dx.doi.org/10.1097/AOG.0000000000003100
https://dx.doi.org/10.1097/AOG.0b013e31823403f4
https://dx.doi.org/10.1097/AOG.0b013e31823403f4
https://dx.doi.org/10.1172/JCI60749
https://dx.doi.org/10.1172/JCI60749
https://dx.doi.org/10.1182/blood-2016-10-739656
https://dx.doi.org/10.1182/blood-2016-10-739656
https://dx.doi.org/10.4103/ajts.ajts_176_20
https://dx.doi.org/10.4103/ajts.ajts_176_20
https://dx.doi.org/10.1186/1471-2393-9-8
https://dx.doi.org/10.1186/1471-2393-9-8
https://dx.doi.org/10.1097/01.AOG.0000126245.35811.2a
https://dx.doi.org/10.1097/01.AOG.0000126245.35811.2a

	Navigating the Storm: Managing Fetal and Neonatal Alloimmune Thrombocytopenia (FNAIT) in a High-Risk Pregnancy
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Laboratory results on admission to the hospital
	FIGURE 1: The trend of the platelets

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


