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Transient abnormal myelopoiesis in pediatrics with trisomy 21
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1 | INTRODUCTION

Down syndrome is the most common genetic disorders of
chromosome 21, where patients are more susceptible to he-
matological disorders. One of the most common hemato-
logical problems that occurs in 10% of patients with Down
syndrome is transient myelopoiesis; however, it cures itself
without any treatment within 3-6 months. A 2-day-old baby
girl with Down syndrome presenting respiratory distress,
fever, and skin lesions was admitted, and after examination,
hyperleukocytosis was diagnosed. Transient leukemia diag-
nosis was reviewed. At the age of 2 months without any treat-
ment therapy, peripheral blood smear was normal. 8 years of
follow-up did not provide any evidence of relapse of transient
leukemia in the child.

Down syndrome (DS) affects 14 out of 10 000 live births,
annually, in the United States. Although its prevalence var-
ies geographically, it affects greater proportion of infants
throughout the world.! Respiratory and cardiovascular co-
morbidities are mostly reported in these patients and require
hospitalization.2 Hematological abnormalities are also com-
mon in these children, particularly, with trisomy 13 and 18;
nonetheless, it does not require special care or attention since
these features are common in chromosomally normal chil-
dren as well.? There are two components of megakaryoblastic
leukemia: transient abnormal myelopoiesis (TAM) and acute
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Transient abnormal myelopoiesis is common among Down syndrome patients.
Although no therapeutic measures are required, close monitoring of comorbidities
such as gastrointestinal bleeding is required. Long-term follow-up is promising for a
healthy future and reduced requirement of unnecessary therapeutic measures includ-

ing chemotherapy and remission of the pathology.

Down syndrome, transient leukemia

megakaryoblastic leukemia (AMKL), both are not uncom-
mon manifestations in children with trisomy 21.% In children
with Down syndrome, trisomy 21, and excessive accumula-
tion of abnormal myeloblasts, TAM is the common condition
that develops before the age of 5 in 10% patients (common
is DS only). TAM and AMKL are presented as one or more
somatic mutations of transcription factor gene GATA1.>®
Blood samples of these patients are seen with abnormal num-
ber of blood cells (eg, basophils) and circulating blast cells.
Additionally, bone marrow analysis might show dysplasia of
precursor blood cells such as that of platelets and erythro-
cytes. Regardless of asymptomatic conditions and resolution
of symptoms in early lives, some patients might present hep-
atomegaly and/or splenomegaly, jaundice, and liver fibro-
sis.>’ Besides, its remission leading to TAM, in some cases,
can affect several organs due to the infiltration of blast cells
and can be fatal.®* TAM resolves within the period of three
months without particular therapeutic measures. However,
some patients might need a low dose of chemotherapy to in-
crease survival period and prevent other morbidities.”

2 | CASE PRESENTATION

A 2-day-old baby girl having DS was presented to our center
with respiratory distress, fever, and poor feeding. She was the
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first child of the family, and parents were related by second
families with no such signs and history. At the time of deliv-
ery, maternal age was 32 years with no history of infertility,
abortion, stillbirth, or neonatal mortality.

Her initial examination showed the following:

BP: 60/ pulse mmHg, respiratory rate: 70/ min, pulse rate:
133 min, T axillary: 38 °

During the examination for the phenotype of Down syn-
drome, epicanthal fold, low set ear, simian crease, hyper-
telorism, and hypotonia were observed. Auscultation of heart
murmur grade at II/VI in left sternal boarder was also found
along with auscultation of the lungs, inspiratory strider, and
laryngomalacia. In the abdominal examination, Scm and 3cm
below the costal margin for liver and spleen, respectively,
were palpable. Around the baby's skin, there were patchy er-
ythematous papules.

2.1 | Inpreliminary laboratory findings
WBC: 99.7 x 10 3 with 35% myeloid and 108 x 10 3 plate-
lets was reported (Figure 1). Furthermore, bone marrow
aspirate and trephine showed increased blasts.

Electrolytes, arterial blood gases, blood culture, and urine
of patient were normal.

On the second day of hospitalization, the patient was
suffering from gastrointestinal bleeding for which the pa-
tient responded well with fresh frozen plasma and vitamin
K treatment.

On the third day of hospitalization, the skin lesions were
spontaneously resolved without any treatment.

The result of chromosome, 47, xx, +21 Down syndrome
is shown in Figure 2 below.

2.2 | Follow-up

The baby appeared normal in the course of therapy; antibiot-
ics and protective measures were taken, and follow-up was
performed after 10 days of partial recovery and breastfeed-
ing. The neonate was discharged with following outpatient
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laboratory findings: WBC: 116 x 10 3 with 31% myelo-
cyte and 25% blast cells at the time of leaving the hospital
(Figure 3).

Peripheral blood smear at the age of 1 month was WBC:
90 x 10 3 with blast cells (Figure 4).

At the age of 8 weeks, abdominal examination was seen to
be normal. Whereas, laboratory findings, WBC: 8.8 x 10 3
with normal cells, are indicated in Figure 5. At the age
of 12 weeks, in addition to the normal peripheral blood
smear, liver and spleen were normal too. CBC, peripheral
blood smear, and complete physical examination were per-
formed after every 6 months.

The baby was healthy to the date; however, dysarthria and
follow-up training underage were present. Speech therapy
and checkup revealed that she was healthy with normal blood
tests and peripheral blood smear.

3 | DISCUSSION

Trisomy 21 or Down syndrome is the most common genetic
disorder with mental retardation, cardiovascular problems,
and hematological and digestive tract—related disorders 2.°
The most important hematological problems in patients with
Down syndrome are leukemia, which is 10-20 times more
prevalent, as compared to general population.10 Although
the prevalence of hematological malignancies in older chil-
dren with Down syndrome is similar to that of adults, in
the first three years of life, the incidence of acute myeloid
leukemia is 500 times more in DS infants.’ In addition, tran-
sient leukemia is seen in 10% of Down syndrome infants
(1.7%).1!

Transient leukemia in Down syndrome (TL-DS) is tem-
porary and can be recovered within 3 to 6 months after
birth.* This recovery is spontaneously characterized by
the infiltration of hematopoietic cells back to the bone
marrow.'?

At this stage, due to the increased immunity of the in-
fant and the spontaneous apoptosis, the blast cells disap-
pear.13 AMKL occurs in 30% of (TL-DS) cases till the
age of 4> The presence of more than 5% blast cells in the
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FIGURE 1 Slide showing peripheral

blood smear of baby at birth
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FIGURE 2 The result of chromosome
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FIGURE 3 Slide showing peripheral blood smear of baby at the
age of ten days

FIGURE 4 Slide showing peripheral blood smear of baby at the
age of one month

peripheral blood smear at the age of less than 6 months is
characterized by the diagnosis of TL-DS."* GATALI is the
hematopoietic transcription factor that is responsible for cell
differentiation. Mutations in the gene on the X chromosome
have been reported to lead to the production of immature
blast cells in TL-DS and AMKL-DS.%” In peripheral blood
smear of TL-DS, 1%-77% blast cells have been reported.®!
Hepatosplenomegaly is the most common clinical sign

47,XX,+21 DOWN SYNDROME

FIGURE 5 Slide showing peripheral blood smear of baby at the
age of two months

with 56% prevalence. In less than 2% of cases, (pustular ves-
icle and papule) blast cell infiltration in the skin occurs.”'®

The most important laboratory findings are hyperleukocy-
tosis and blasts in the peripheral blood smear. In 20%-30% of
cases, coagulation disorders and DIC in 10%, hyperleukocy-
tosis in 20% with WBC > 100 x 10 3, and liver function test
abnormalities are seen.

4 | CONCLUSION

Without any therapeutic measures, within 3-6 months, pa-
tients recover; however, remission of disease is also seen in
numerous cases. Therefore, follow-up including blood test,
peripheral blood smear, and monitoring of clinical signs
and symptoms and close monitoring of comorbidities is ex-
tremely significant. This can reduce the risk of further com-
plications and the need of chemotherapy.
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In this report, we present a case of DS, diagnosed with
TML, which under stringent follow-up, when left untreated,
showed a completed recovery.
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