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Introduction
MYH9-related diseases (MYH9-RD) are rare autosomal 
dominant disorders caused by pathogenic mutations 
in the MYH9 gene (encodes non-muscle myosin heavy 
chain IIA, NMMHC-IIA). Epidemiological data show an 
incidence of ~1–9 cases per million, with sporadic cases 
reported across global ethnic groups [1]. MYH9-RD 
exhibits dual clinical features involving both hemato-
logical and non-hematological systems. Typical hemato-
logical manifestations include early-onset giant platelets, 
thrombocytopenia, and the formation of Döhle-like 
bodies in granulocyte cytoplasm, which further lead to 
bleeding tendencies of varying severity.

MYH9-RD encompass four main subtypes, with core 
differences focusing on clinical manifestations and gene 
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Abstract
Background  May-Hegglin anomaly, a rare autosomal dominant disorder caused by MYH9 mutations, is characterized 
by the classic "triad" of thrombocytopenia, giant platelets, and granulocyte cytoplasmic inclusion bodies; some 
patients also present non-hematological symptoms.

Results  We reported a family of MYH9-related disease. The proband had microscopic hematuria, proteinuria, and 
thrombocytopenia on physical examination; blood smear re-examination showed giant platelets and Döhle-like 
bodies. His medical history included childhood epistaxis; his father had unexplained thrombocytopenia/proteinuria, 
and his younger brother had epistaxis/purpura/thrombocytopenia. Whole-exome sequencing (validated by Sanger 
sequencing) confirmed the diagnosis.

Conclusions  Diagnosis of MYH9-related diseases depends on combined laboratory morphology and molecular 
biology. Routine blood tests and smear microscopy (identifying abnormal giant platelets/Döhle-like bodies) provide 
initial screening clues, while gene sequencing enables accurate diagnosis and pathogenesis clarification, forming a 
complete screening-to-confirmation diagnostic pathway.
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mutation loci: May-Hegglin anomaly (MHA) is charac-
terized by thrombocytopenia, giant platelets, and Döhle-
like bodies, typically without significant multi-organ 
involvement [2]. Sebastian syndrome (SBS) shares simi-
lar clinical features with MHA, but its Döhle-like bodies 
are smaller and irregular in shape [3]. Fechtner syndrome 
(FCS) presents with hematological manifestations, and 
is often complicated by progressive hearing impairment, 
cataracts, and nephropathy [4]. Epstein syndrome is 
characterized by macrothrombocytopenia in the absence 
of neutrophil inclusion bodies, accompanied by deafness 
and renal failure [5].

In the relevant literature, MYH9-RD has been defined 
as a syndrome characterized by macrothrombocytopenia 
accompanied by Döhle-like bodies, with or without con-
current nephritis and sensorineural hearing loss. Among 
these, patients presenting with typical manifestations of 
chronic nephritis such as hematuria and proteinuria are 
mostly classified into the Fechtner syndrome subtype 
[6–8].

Given the heterogeneity of its clinical phenotypes and 
its low incidence, MYH9-RD are highly prone to misdi-
agnosis in clinical practice as common thrombocyto-
penic disorders such as immune thrombocytopenia or 
thrombocytopenic purpura. Therefore, there is an urgent 
need to enhance clinicians' awareness of this disease and 
their ability in differential diagnosis.

Case presentation
We report a family with May-Hegglin anomaly from the 
Enshi city, Hubei Province, in which 3 members were 
diagnosed with MYH9-RD. The proband was a 22-year-
old male patient who presented for medical evaluation 
due to abnormal urinalysis and blood routine findings 
detected during a physical examination. Urinalysis 
showed occult blood (2+) and proteinuria (3+), with 
8–15 red blood cells per high-power field (RBC/HPF) 
on urine sediment microscopy (Table  1). Blood routine 
examination revealed a white blood cell count (WBC) of 
3.80 × 10⁹/L, red blood cell count (RBC) of 5.15 × 1012/L, 
hemoglobin (Hb) of 160 g/L, and platelet count (PLT) of 
71 × 10⁹/L (Fig.  1). The hematology analyzer alerted to 
"abnormal white blood cell scattergram, abnormal plate-
let histogram, and platelet aggregation" (Fig. 1). A review 
of the blood smear showed that giant platelets accounted 
for 52% (round/oval in shape, with a volume close to 
that of red blood cells). Additionally, 2–5  μm spindle-
shaped/fusiform Döhle-like bodies (with clear boundar-
ies, mostly distributed at the cell margin) were observed 
in the cytoplasm of neutrophils, eosinophils, and a small 
number of monocytes (Fig. 2). Given the proband’s his-
tory of recurrent epistaxis in childhood, May-Hegglin 
anomaly was highly suspected.
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Family history investigation revealed that the pro-
band’s father had unexplained thrombocytopenia and 
proteinuria. His 12-year-old younger brother pre-
sented with epistaxis and was found to have a platelet 
count of 25 × 10⁹/L. He was previously diagnosed with 
immune thrombocytopenia (ITP) at another hospital, 
and despite treatment with intravenous immunoglobu-
lin and methylprednisolone, his platelet count only tran-
siently increased to 158 × 10⁹/L before rapidly dropping 
back to 30 × 10⁹/L, indicating treatment resistance. With 
informed consent, the family was followed up, and blood 
test results of 4 family members showed obvious genetic 
correlation characteristics: the proband, his father, and 
his younger brother all had platelet counts below the 
reference range, accompanied by May-Hegglin anomaly 
and abnormal proportions of large platelets, consistent 
with the manifestations of autosomal dominant platelet 
disorders. In contrast, the mother’s platelet count and 
blood smear indices were normal. Regarding urinalysis, 

the proband and his father had abnormalities in occult 
blood, protein, and red blood cells, suggesting renal/uri-
nary system damage. The father also had elevated creati-
nine and urea nitrogen levels, indicating impaired renal 
function, while the mother and younger brother had 
normal urinalysis results. In terms of biochemical enzy-
mology, the younger brother had an elevated aspartate 
transaminase (AST) level, requiring attention to poten-
tial hepatocellular injury; other family members (except 
the father, whose AST, alanine transaminase [ALT], and 
gamma-glutamyl transferase [GGT] were normal) had 
normal liver enzyme indices (Table 1). Auxiliary exami-
nations, including B-ultrasound of the liver, gallbladder, 
pancreas, spleen, and kidneys, as well as hearing and 
ophthalmic assessments, showed no abnormalities. Seg-
regation analysis of the family pedigree supported an 
autosomal dominant inheritance pattern (Fig.  3). Given 
the fluctuating disease course and progressive symptoms, 
whole-exome sequencing (WES) was performed using 
the MGISEQ-2000 platform for all family members to 
identify the etiological cause and determine the parental 
origin of the variant, with validation by Sanger sequenc-
ing on an AB 3500 genetic analyzer. Results showed that 
the proband, his father, and his younger brother all car-
ried a heterozygous missense mutation in the MYH9 
gene (NM_002473.4:exon39, c.5521G > A, p.Glu1841Lys), 
while his mother had the wild-type allele. According to 
the ACMG criteria, this variant was classified as patho-
genic, with supporting evidence including PS4, PS3, 
PP4, PP2, PP1_Strong, PM6_Strong, and PM2 (evi-
dence items: PS4 + PS3 + PP4 + PP2 + PP1_Strong + PM6_
Strong + PM2) (Table 2 and Fig. 3).

In terms of treatment, the patient was initially treated 
with herbal remedies due to 3+ proteinuria and 2+ occult 
blood. However, the therapeutic effect was unsatisfactory 
after 2 months. Based on the references [9] and genetic 

Fig. 2  Blood smear of the proband. Note: The black arrow points to Döh-
le-like bodies, and the red arrow points to giant platelets. Oil immersion 
lens magnification at 100×

 

Fig. 1  Raw results of the proband’s Complete Blood Count (CBC)
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testing results, the treatment was adjusted to an angio-
tensin-converting enzyme inhibitor (ACEI), specifically 
benazepril hydrochloride (5mg/day, Novartis Pharma 
Beijing Co., Ltd., NDC: H20000292). After 6  months 
of treatment, the proteinuria decreased to 1+, and the 
serum creatinine level was 46μmol/L (Table  1), with no 
adverse reactions such as hypotension. The proband is 
currently undergoing regular follow-up. His father and 
younger brother have not received treatment for the time 
being but require regular disease monitoring.

Discussion and conclusions
Patients in this pedigree exhibited the classic hemato-
logical triad of MYH9-RD, characterized by thrombo-
cytopenia, giant platelets, and neutrophilic cytoplasmic 
inclusions. Clinically, the proband and his father pre-
sented with mild bleeding tendencies (e.g., mucocuta-
neous hemorrhage) and renal involvement, manifested 
as hematuria, proteinuria, and mild elevation of serum 
creatinine. Currently, no ocular or auditory dysfunction, 
nor hepatic enzyme elevation, has been detected in these 
two individuals. In contrast, his younger brother has not 
yet developed renal impairment. Notably, the proband 
experienced mild bleeding symptoms during childhood, 

which gradually resolved with advancing age—this 
observation highlights the marked clinical phenotypic 
heterogeneity of the disease. Even within the same pedi-
gree harboring the identical amino acid substitution (the 
terminal p.Glu1841Lys mutation in the MYH9 gene) [10], 
distinct patterns of organ involvement can emerge. This 
finding supports the hypothesis that the four subtypes of 
MYH9-RD may represent dynamic pathological stages of 
progression, influenced by factors such as age, environ-
ment, and gender [11, 12]. Although this mutation was 
initially reported to have relatively weak pathogenicity, 
accumulating clinical evidence has confirmed its asso-
ciation with varying degrees of organ damage [13, 14]. It 
was reported a 10-year-old girl diagnosed with MYH9-
RD based on cytomorphological findings, a positive fam-
ily history (maternal thrombocytopenia, with mother's 
hearing loss and grandmother's renal failure), and identi-
fication of the MYH9 p.E1841K mutation [15].

Currently, reports on this category of diseases remain 
predominantly case-based, and no definitive statisti-
cal data has been established regarding the proportion 
of organ system involvement or the incidence of life-
threatening complications. These warrants heightened 
attention from clinicians across multiple disciplines for 

Table 2  Whole—exome sequencing detection results (Trio)
Chromosomal 
Position

Gene cHGVS pHGVS Gene 
Sub—region

Func-
tional 
Mutation

Match 
Rate

Heterozygosity ratio 
(Depth BF)
(Proband/Father/Moth-
er/Younger Brother)

Disease 
Information

chr22:36,680,520 MYH9 c.5521G > A p.Glu1841Lys EX39 Missense 63% Proband: Het 0.45 256 AD:May—Hegglin 
abnormality

Father: Het 0.4 218 AD:Autosomal 
dominant deafness 
type 17

Mother: NA NA NA UNK:Prenatal phe-
notype abnormality

Fig. 3  Genetic pedigree and sanger sequencing diagram. A the family pedigree. B Sanger sequencing chromatogram of MYH9 gene in this family
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differential diagnosis. For patients with MYH9-RD, it is 
recommended to establish a multidisciplinary follow-up 
system involving hematology, nephrology, and otolaryn-
gology departments. Regular monitoring of renal func-
tion and hearing should be conducted to enable early 
intervention for complications. Thrombopoietin (TPO) 
analogs are a key exploratory direction for the symp-
tomatic treatment of thrombocytopenia in MYH9-RD 
patients. Recombinant human TPO raised platelet counts 
and reduced bleeding risk, laying a foundation for clini-
cal use [16]. TPO analogs (e.g., romiplostim) stably main-
tained platelets, reduced bleeding recurrence long-term, 
and had no severe adverse reactions [17]. Low-dose TPO 
analogs were effective and safe for pediatric MYH9-RD 
patients [18]. TPO response may correlate with MYH9 
mutation type, requiring pre-treatment genetic evalu-
ation [19]. However, regular monitoring of complete 
blood counts and bone marrow morphological indica-
tors is necessary to ensure safety treatment. In contrast, 
angiotensin-converting enzyme inhibitors (ACEIs) and 
angiotensin II receptor blockers (ARBs) may reduce pro-
teinuria and delay the progression of renal dysfunction [7, 
8, 20, 21]. A rigorous evaluation of medication selection 
is required for patients with MYH9-RD [22]. The younger 
brother of the proband was misdiagnosed with idiopathic 
thrombocytopenic purpura (ITP) at another hospital due 
to thrombocytopenia, resulting in ineffective treatment. 
The primary cause of this misdiagnosis was the laboratory 
staff’s neglect of morphological differentiation of blue 
cytoplasmic inclusions in neutrophils: The characteris-
tic May-Hegglin anomaly in MYH9-RD are well-defined, 
fusiform or spindle-shaped structures that persist in neu-
trophils, eosinophils, and a small number of monocytes. 
In contrast, infection-associated Döhle-like bodies are 
only observed at the periphery of neutrophils, present-
ing as round, ill-defined structures, often accompanied by 
infection-related signs such as toxic granulation, and they 
resolve with the control of inflammation [23].

In reviewing the diagnostic process of this case, the 
identification of the "triad" through peripheral blood 
smear microscopy emerged as a critical step. Prominent 
features include May-Hegglin anomaly in neutrophils 
and giant platelets visible under low-power micros-
copy. The Guidelines for Standardization of Blood Cell 
Analysis Reports explicitly state that when abnormal 
Döhle-like bodies are accompanied by macrothrombocy-
topenic thrombocytopenia, a high suspicion for MYH9-
RD should be raised, and genetic testing is recommended 
[24]. It is important to note that some patients may lack 
detectable inclusions in their peripheral blood smears; 
thus, genetic diagnosis serves as a necessary supplement 
to rule out misdiagnosis.

In summary, diagnosis of MYH9-RD requires integrat-
ing morphological laboratory findings and molecular 

biology. Routine blood tests and peripheral blood smear 
microscopy are key screening tools; laboratory person-
nel should enhance morphological review after alerts 
from automated hematology analyzers. Standardizing 
blood cell reports (e.g., documenting inclusion morphol-
ogy) improves MYH9-RD detection, and early accurate 
diagnosis enhances patient prognosis while reducing the 
medical burden of end-stage organ damage.
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