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Case Report

Childhood Primary Myelofibrosis Presented with Headache,
Splenomegaly, and Severe Thrombocytosis: A Case Report

Abstract

Primary myelofibrosis (PMF) is a clonal disorder of a multipotent hematopoietic progenitor cell that
occurs predominantly in the elderly age group. We report here an 11-year-old girl who presented
with headache, fever, and splenomegaly. Full blood cell count revealed severe thrombocytosis.
Laboratory and radiology examinations excluded the diagnosis of essential/reactive thrombocytosis.
Bone marrow biopsy showed megakaryocytic hyperplasia, reticulin and collagen fibrosis, and
erythroid and myeloid hypoplasia, findings compatible to PMF. The patient was put symptomatically
on hydroxyurea and hydration due to thrombocytosis and platelet number decreased. Hematopoietic
stem cell transplantation was scheduled to avoid delaying definitive therapy and secondary
complications such as infections and transfusion dependency. To the best of our knowledge, this is
the first reported case of PMF in childhood in Greece.
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Introduction

Primary myelofibrosis (PMF) is
a myeloproliferative neoplasm
characterized by bone marrow (BM)

fibrosis, extramedullary = hematopoiesis,
leukoerythroblastosis, and peripheral blood
cytopenias.'! Children are rarely affected
by this entity and presented with different
clinical features from adults, who most
commonly present with symptoms related
to a cytokine-mediated state, such as fever,
fatigue, weight loss, and night sweats.
The clinical presentation in children is
often relevant to their cytopenias and
organomegaly, and the median age at
diagnosis is 14 months.?*! We report here
a case of an ll-year-old girl with PMF
presented with neurological symptoms
related to her severe thrombocytosis.

Case Report

An 1l-year-old female was admitted with
complaints of headache for the past 2 weeks.
The onset of headache was accompanied
by fever of 39°C. Pain was located in the
left parietal lobe and was described as
pressing or tightening of mild-to-moderate
intensity. The patient also complained of
light and noise sensitivity. There was no
history suggestive of any serious illness,
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and inflammatory markers were negative.
Physical examination revealed the presence
of splenomegaly and palpable lymph nodes
in the neck region. Ophthalmological
examination revealed a mild loss of
visual acuity in the right eye and bilateral
papilledema. Computed tomography scan
and magnetic resonance imaging scan of
the head were unremarkable, and the patient
underwent lumbar puncture. Measurement
of intracranial  pressure  established
the diagnosis of benign intracranial
hypertension (25 mmHg), and the patient
was put on with acetazolamide.

Blood cell counts revealed thrombocytosis
with  1.234.000/uL platelets (PLT), 8.8
x 10%L white blood cells without blasts
and red cell indices within normal range
(Het: 36.5%, Hb: 12.7 g/dL, MCV: 85.9
gL, MCH: 29.9 pg, and MCHC: 34.9 g/
dL). Biochemical tests indicated high
levels of lactate dehydrogenase (633U/I).
Abdominal ultrasonography demonstrated
no other abnormality besides splenomegaly,
with a spleen of a maximum diameter of
153 cm and normal echogenicity. The
patient underwent a BM aspiration and
BM biopsy. BM biopsy demonstrated
megakaryocytic hyperplasia, with
megakaryocytes increased in numbers and
forming clusters. They were considerable
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in size and had abnormal morphology with polymorphic,
lobulated, bulbous, or hyperchromatic nuclei [Figure la].
Abnormal megakaryocytes were often found within
dilated sinuses [Figure 1b]. The myeloid cell line as well
as the erythroid cell line presented decrease in numbers
accompanied by left shift. There were also increased BM
reticulin fibers [Figure 1c]. Fine collagen fibers were
highlighted by Masson stain [Figure 1d]. Immunochemistry
revealed no increase in blasts or other signs indicative of
leukemic progression and the diagnosis of acute leukemia
was excluded. Cytogenetic and FISH analysis revealed
a normal karyotype with the absence of monosomy 7,
trisomy 8 and 5q-. In addition, investigations for JAK2
mutation and BCR/ABL were negative. Sequencing for the
existence of genetic alterations in CALR, MPL, RUNX
mutations and VPS 45 gene was not performed due to the
limited amounts of DNA extracted from BM specimens. No
chromosomal abnormalities were identified, except for a
normal variation in chromosome 14. Vitamin D deficiency
and underlying inflammation were ruled out. Liver and
renal function was within normal. The diagnosis of PMF
was established. The patient was put symptomatically
on hydroxyurea and hydration due to thrombocytosis
and PLT number decreased. Hematopoietic stem cell
transplantation (HSCT) has been scheduled.

Discussion

BM fibrosis is a rare entity in children. Most frequently,
fibrosis occurs secondary to other malignancies clonal
myeloid or not such as acute myeloid leukemia and
Hodgkin disease, chronic renal failure, infections such as
tuberculosis, bone diseases such as osteopetrosis, toxins,
Vitamin D deficiency, and autoimmune disorders.”) In
the present case, laboratory and radiology examinations

Figure 1: Bone marrow histological findings characterized by proliferation
of atypical megakaryocytes, (a) intrasinusoidal megakaryocytes and
hematopoietic cells, (b) increase reticulin fibers, (c) fine collagen
fibers. (d) ([a] HE, x200; [b] CD34 immunostain, x400; [c] Gomori stain,
%x200; [d] Masson stain, x400)

excluded the diagnosis of essential/reactive thrombocytosis.
Thus, it was termed primary.

Although somatic mutation of JAK2V617F, which encodes
a tyrosine kinase necessary for normal hematopoiesis, is
found in the BM in approximately 50% of older patients,
the presence of this mutation in pediatric patients is not
elucidated.” A 15-month-old child was the first reported
case in the literature with J4K2 mutation.®! In the
present case, the JAK2 mutation analysis was negative.
The RUNX mutation is reported in the literature to
be detected in one child with PMF, it was considered
premalignant change, and the patient underwent HSCT.!
In a retrospective study, which analyzed the clinical and
genetic features of Chinese pediatric patients with PMF,
CALR mutation was detected in 50% of the patients.”
Cytogenetic abnormalities are rarely detected in children
with PMF, except for trisomy 21.19 In our patient, no
chromosomal abnormalities were identified, only a normal
variation in chromosome 14.

The BM biopsy performed in our patient and revealed
megakaryocytic  hyperplasia and moderate reticulin
fibrosis. The observed characteristics of megakaryocytic
atypia included hyperlobation, polymorphic and mainly
hyperchromatic nuclei, rather than the hypolobation,
the separation of nuclear lobes, and the presence of the
micromegakaryocytes, which are typically described in
pediatric cases of PMF.[2

Due to the fact that PMF in childhood is an uncommon
condition, there is no specific treatment approach. Thus,
several cases are reported in the literature to undergo
spontaneous remission, to be successfully treated
symptomatically or with intravenous high dose of
methylprednisolone.?*¢” Nevertheless, the only curative
treatment is HSCT, which leads to complete resolution of
myelofibrosis with normal hematopoiesis.’! According to
the 2017 guidelines of PMF in adults, observation alone is
a reasonable treatment strategy for asymptomatic low- or
intermediate-1-risk disease, especially in the absence of
high-risk mutations, and all the other patients should be
considered for HSCT.®

It is concluded that children with PMF often present
with severe manifestations while no molecular testing
is available to establish the diagnosis of pediatric PMF.
Thus, it is difficult to predict the disease progress.
According to the literature, most of the children require
HSCT and have good outcome overall.®! Primary
pediatric myelofibrosis should be considered in a child
who presents with thrombocytosis, splenomegaly, and
findings compatible to myelofibrosis on BM aspiration
after exclusion of secondary causes and confirmed on BM
biopsy.
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