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Abstract

May-Heglin Anomaly is an autosomal dominant disorder characterized by
macrothrombocytopenia with a platelet function that is usually preserved.
Platelets play an essential role in hemostasis. During pregnancy, a woman is
susceptible to complications, including postpartum hemorrhage. Monitoring
patients’ hemostatic functions and observing the patient’s clinical picture to
maintain patient safety is paramount, while avoiding unnecessary therapeutic
measures. This case report presents a rare instance of May-Heglin Anomaly
(MHA) in a 35-year-old pregnant patient, with refractory thrombocytopenia
despite receiving multiple platelet transfusions. Initially referred to as gravida
5 para 4 with severe thrombocytopenia at 28 weeks gestation, throughout her
pregnancy, she was closely monitored and received over 40 units of platelets,
which failed to increase her platelet count significantly. She delivered a
healthy baby via vaginal delivery at 38 weeks, with her platelet count still crit-
ically low. This report highlights the challenges of managing MHA in preg-
nancy, the inefficacy of standard thrombocytopenia treatments such as plate-
let transfusion in MHA patients, and the importance of tailored management
strategies to ensure maternal and fetal safety.
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1. Introduction

Platelets play a crucial role in normal hemostasis, aiding blood loss limitation

following vascular injury. During pregnancy, their importance is heightened,
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particularly in preventing excessive bleeding during and immediately after child-
birth. Maintaining normal platelet function and levels is a vital aspect of prenatal
care. Healthcare providers routinely monitor platelet counts and may recom-
mend appropriate treatments if levels fall below the acceptable range [1].

Throughout pregnancy, thrombocytopenia is a relatively common hemato-
logic condition. A platelet count below 150,000/pL has been reported in 6% to
15% of pregnant women, and 1% have a platelet count below 100,000/uL [2].
There are a variety of causes of thrombocytopenia, such as immune thrombocy-
topenic purpura (ITP), pre-eclampsia (PE), and Hemolysis, elevated liver en-
zymes and low platelet count (HELLP) syndrome, and most commonly gesta-
tional thrombocytopenia (GT) accounting for 75% of the affected cases. Rarely,
other conditions might affect the platelet count during pregnancy [2].

Macrothrombocytopenia describes the phenomena of a low platelet count
(<150,000/1L) with an increased platelet size (>12 fl). It may be inherited or ac-
quired, and inherited macrothrombocytopenia is less prevalent. The clinical
spectrum of Inherited macrothrombocytopenia (IMTPs) has various mutations
and clinical presentations and is frequently misdiagnosed as immune thrombo-
cytopenia.

Autosomal dominant MYH9-related disease (MYHO9RD) is the most com-
monly occurring IMTP. Mutations in the myosin heavy chain nine gene lead to
the premature release of platelets from the bone marrow, causing the characte-
ristic macrothrombocytopenia and leukocyte inclusion bodies [3].

Most patients with MYH9-related disease do not exhibit clinically significant
bleeding and are often diagnosed incidentally. These individuals typically do not
require specific treatment. However, in rare instances of severe bleeding, platelet
transfusions may be necessary. Prophylactic platelet transfusions may be war-
ranted before surgical procedures, and consultation with a hematologist is rec-
ommended. The use of corticosteroids, immunosuppressive agents, or sple-
nectomy is not indicated in these cases [4].

This case report aims to describe a rare presentation of MYH9-related disease
(MYHIRD) during pregnancy and to highlight the importance of early diagnosis
and appropriate management. The objective is to detail the clinical presentation,
diagnosis, and management of a pregnant patient with MYH9RD, a rare and

frequently misdiagnosed condition.

2. Case Report

A 35-year-old Pakistani was referred from the local health center, to the Obste-
trics and Gynaecology emergency in Salmaniya Medical Complex (SMC) as a
gravida 5 para 4 at 28 + 1 weeks of gestation. She was referred to as a case of
thrombocytopenia with a platelet level of 6000 platelets per microliter (6000/uL).
Her previous platelet levels ranged from 20,000 plt/uL to 60,000 plt/uL. She was
admitted for further workup.

The patient was clinically free, giving no history of any bleeding, menorrhagia,

bruising, ecchymosis or petechiae. She was diagnosed with May Hegglin Ano-
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maly (MHA) in Bahrain Defence Force (BDF) hospital during her previous
pregnancy.

Upon examination, the patient was clinically well and vitally stable, with ge-
neralized skin discolourations noted throughout her body, which was non-palpable,
non-tender, and non-blanching. The obstetric ultrasound showed a single live
fetus with normal anthropometric values corresponding to gestational age
(Table 1).

Table 1. Lab investigations.

Blood group B+
White blood cell count 6.36 plt/uL
Platelets checked manually and were found to be 45 giant
platelets
Hemoglobin 10.6 grams per deciliter (g/dL)
Coagulation Profile Normal
Liver function test (LFT) Normal
Vitamin B12 134.6 picograms per milliliter (pg/mL)
Hepatitis B surface antigen Negative

Thrombocytopenia with many giant platelets and
Peripheral smear Yt p o V8 p .
normocytic anemia with no RBC fragmentation

As advised by hematology, the patient was discharged on vitamin B12 sup-
plements because of her vitamin B12 deficiency, and the patient should have her
CBC checked manually before delivery to keep the platelet level above 50 and if
they are less than 50 to transfuse six units of platelets to the patient.

The patient had multiple admissions with the complaint of sluggish fetal
movement, first at 31 weeks, then at 36 weeks of gestation, and at both times, she
was discharged after confirming both maternal and fetal well-being, and she did
not have any bleeding manifestation during the antenatal period. She was ad-
vised on admission for induction of labor between 37 to 38 weeks, and she pre-
sented at 38 + 3 weeks of gestation for admission.

Upon admission, her platelets were manually checked and found below 50,000
plt/uL. She received 42 units of platelets and three doses of prednisolone; how-
ever, there was no improvement in her platelet count. She delivered a healthy
female baby via normal vaginal delivery, with a birth weight of 2.7 kg. Her post-
partum period was uneventful. She was discharged on a vitamin B12 regimen to
manage her deficiency and prednisone despite her low platelet count of 27,000
plt/uL. She was advised to follow up in the hematology clinic as she was clinical-
ly stable.

The patient presented for a routine postnatal follow-up, was asymptomatic,
and had a platelet count of 30,000/pL.
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3. Discussion

MHA is an autosomal dominant disease characterized by a variable degree of
thrombocytopenia, giant platelets and blue inclusion bodies in leukocytes, which
results from the deposition of myosin heavy chain (MHC) within white blood
cells. The presence of the inclusion bodies on leukocytes in comparison to plate-
lets differentiates MHA from immune thrombocytopenia. In 1909, May reported
the first asymptomatic woman with giant platelets and sky-blue crescent-shaped
inclusion bodies within the cytoplasm of leukocytes. Hegglin, in 1945, found
white blood cell inclusion bodies and large platelets in a family with mild bleed-
ing symptoms. The incidence of this anomaly is unknown, but less than a hun-
dred cases are reported in the literature. The clinical manifestations of MHA
vary from mild to severe bleeding. Clinically, MHA may present as epistaxis,
easy bruising, gum bleeding, heavy menstrual bleeding and postoperative bleed-
ing [5].

The MYH9 gene is located on chromosome 22ql1.2, consisting of 40 exons
and encodes human non-muscle myosin heavy chain IIA (NMMHC-IIA), a po-
lypeptide with 1960 amino acids, which is part of an enzyme complex that binds
actin, has ATPase activity and is required for motor activity in many different
tissues including platelets, leukocytes, kidneys and the cochlea. There are three
distinct isoforms: MYH9 (NMMHC-IIA), MYH10 (NMMHC-IIB) and MYH14
(NMMHC-IIC). Platelets express only the NMMHC-IIA protein. To date, more
than 30 MYH9 mutations have been described. The degeneration of the actin
cytoskeleton may be responsible for all the phenotypic alterations induced by the
depletion of NMMHC-IIA and the elimination of its motor function [6].

MHA is diagnosed by the presence of macrothrombocytes and granulocyte
inclusion bodies in blood smears stained with May-Grunwald-Giemsa (MGG)
[6].

Routine inspections of blood smears and automated blood analyzers some-
times dismiss giant platelets as microcytic red blood cells or their fragments,
causing an underestimation of the mean platelet volume (MPV) and the mis-
diagnosis of patients with macrothrombocytopenia. The hematology counter
ADVIAI120 has a two-dimensional method of light scattering measurements to
simultaneously assess platelet size and density, yielding a more accurate estimate
of platelet volume. The ADVIA120 identified four patients with hereditary ma-
crothrombocytopenia from 112 patients previously diagnosed with ITP [7].

MYH9 gene mutations can be identified by detecting the granular localization
of NMMHC-IIA in neutrophils using an immunofluorescence assay [6].

Molecular analysis provides an accurate diagnosis for optimal treatment and
appropriate genetic counseling [8].

Platelet function and lifespan are typically normal in MHA, and the platelet
count can vary from 10 x 1079 cells/l to normal values. Electron microscopy
examination of platelets reveals an irregular lentiform morphology due to aber-

rant microtubule structure. Megakaryocytes in the bone marrow are normal.
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Aberrant megakaryocyte fragmentation is believed to be the root cause of
thrombocytopenia [5].

In a review of 26 articles involving 40 women, 75 pregnancies, and five twin
pregnancies, 11 women had incidental thrombocytopenia during routine ante-
natal screening. Of these, five women were misdiagnosed as ITP and three un-
derwent splenectomy for resistant ITP.PPH was reported in four pregnancies;
three were primary PPH, one managed by blood transfusions, the other had
platelet and cryoprecipitate transfusion and the third was managed conserva-
tively, as was the case of secondary PPH. MHA can be challenging with possible
maternal and fetal adverse outcomes; hence, joint management by obstetricians
and hematologists is required to minimize these risks [5].

The perinatal management of pregnant women with A YH9 disorders involves
getting an accurate diagnosis, genetic counseling, management of delivery with
rapid blood access, and management of complications based on genetic testing.
Genetic counseling should include discussing the mode of inheritance and the
investigations needed for the patient and the baby, emphasizing the importance
of genetic analysis, and an explanation of the potential delivery risks for preg-
nant women with MYH9 disorders and their babies.

Hussein et al. reported that 79% of pregnant patients with MYH9 disorders
delivered their babies without hemostatic prophylaxis, with 5% being compli-
cated by massive PPH. Concerning the mode of delivery, 55% of the cases had
vaginal delivery, 4% had forceps delivery, 24% had elective Caesarian section,
and emergency Caesarian section was required in 15%. The mean blood loss
during the deliveries was 600 mL. Four pregnancies showed that three had PPH
with MYHY disorders; in one patient, transfusion was needed in her first and
second deliveries, and the others were treated conservatively. Concerning infant
outcomes, 44% showed similar phenotypes to their mothers. None of the babies
suffered from bleeding during the delivery. Pregnant patients should receive pe-
rinatal care where blood transfusions are rapidly performed, if necessary, with
close cooperation among pediatricians, hematologists, nephrologists, and anes-
thesiologists. If the patient has no history of severe bleeding, vaginal delivery is
permitted. For patients with a platelet count above 5.0 x 10*/uL, special delivery
management is not necessary for patients with an MYH9 disorder, except for
rapid blood access [9].

Vaginal delivery is permitted in MHA. Prophylactic platelet transfusion is not
required without a bleeding diathesis and if bleeding times are normal. None-
theless, platelets should be available for transfusion in the event of unusual
bleeding [10].

With regards to the anesthesia used with MHA during delivery, some studies
illustrated the uncomplicated use of neuraxial anesthesia, others described un-
complicated spinal anesthetic with cesarean delivery, others involved uncompli-
cated general anesthesia with cesarean delivery, and some avoided neuraxial
anesthesia during normal delivery due to severe thrombocytopenia. Some au-

thors favored cesarean deliveries to avoid possible neonatal hemorrhagic com-
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plications during normal delivery in the case of thrombocytopenia. In contrast,
others prompted vaginal delivery in the absence of bleeding or platelet dysfunc-
tion. The most recent guidelines for obstetrical anesthesia from the American
Society of Anesthesiologists indicated that routine platelet count could not pre-
dict anesthesia-related complications in the uncomplicated parturient. Platelet
function is usually preserved in patients with MHA, even with severe thrombo-
cytopenia, signifying that adequate clinical coagulation relies on adequate plate-
let function instead of platelet count [11].

In the case of MHA, a woman with severe thrombocytopenia with a platelet
level of 16,000/mm?, regional anesthesia was avoided, and instead, intravenous
patient-controlled analgesia consisting of fentanyl was used. The patient deli-
vered by normal vaginal delivery, with an estimated blood loss of 300 mL [12].

In another case, severe macrothrombocytopenia and MHA were documented
in monochorionic twins delivered at 32 weeks of gestation to a mother with
MHA. Their serial hemostatic assessments through a viscoelastic system and
thromboelastography demonstrated functionally normal primary hemostasis
and coagulation cascade. Thus, prophylactic and unnecessary PLT transfusions
were avoided. This report supports the implementation of viscoelastic assays for
the hemostatic monitoring [13].

A 22-year-old woman previously diagnosed with ITP was initially managed
with oral prednisone for four weeks, followed by intravenous methylpredniso-
lone for three days, and then by intravenous immunoglobulin and anti-D for
persistent thrombocytopenia not responding to treatment. She was considered a
candidate for splenectomy. Pre-operative hematological workup showed throm-
bocytopenia with hypochromic microcytic red blood cells, and her peripheral
blood smear illustrated macrothrombocytes. Her platelet count was re-evaluated
and found to be higher through peripheral blood smear and hemocytometer;
hence, splenectomy was not indicated anymore [14].

The guidelines for diagnosing and treating ITP indicate that it is a diagnosis
made by excluding other causes of thrombocytopenia, such as inherited throm-
bocytopenias. Patients with inherited or constitutional thrombocytopenia are
usually asymptomatic and diagnosed incidentally during routine blood counts,
and negative family history does not exclude the possibility of inherited throm-
bocytopenias since some disorders are transmitted recessively while most cases
are sporadic. In a study, eight of 19 consecutive patients with MYH9-related
disease (MYH9-RD) had unaffected parents. In another study, 11 cases of 170
previously diagnosed as ITP were affected by inherited thrombocytopenias, yet
all had splenectomies, steroids and IVIG for retractable ITP. In another study,
seven of 46 consecutive subjects with inherited thrombocytopenias had splenec-
tomies since they were misdiagnosed with ITP. These studies have signified the
importance of identifying reliable tests to differentiate between ITP and inhe-
rited thrombocytopenias, such as the presence of autoantibodies, yet they have

low specificity [15].
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4. Conclusion

The diagnosis of MHA is initially based on simple diagnostic measures such as
the peripheral smear and is confirmed through molecular diagnosis. However,
physicians should maintain clinical suspicion to avoid unnecessary and poten-
tially invasive therapeutic measures, such as splenectomies. A clinical correlation
between the patient’s clinical presentation and the hemostatic status demon-
strated by laboratory results should be established. The presence of platelet au-
toantibodies, although not specific to Immune Thrombocytopenic Purpura (ITP),
has been found in the literature to be associated with some cases of MHA. Our
patient was not screened for such autoantibodies, which may have explained her

lack of response to the significant number of platelet transfusions she received.
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