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Abstract 
Background: Even though Leukemia is one of the most common causes of childhood cancer its occurrence in the newborn 
period is very uncommon, especially when presenting with non-specific symptoms.

Case Presentation: A 10-day old female Ethiopian infant was referred from a public hospital to the Neonatal intensive 
care unit of Gondar University Comprehensive Specialized Hospital after they found a markedly elevated leukocyte 
count while working her up for early-onset neonatal sepsis as she was experiencing persistent vomiting since the first 
day of delivery. Physical examination was only notable for palpable spleen 3cm below the left costal margin. Further 
evaluation with peripheral morphology and bone marrow aspiration revealed numerous blast cells and a diagnosis of 
acute lymphoblastic leukemia.

Conclusion: Neonatal leukemia, a rare disease in newborns, may present with unusual symptoms. It should be considered 
among the differential diagnoses when accompanied by abnormalities in blood counts and other suggestive features.
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1. Background
Leukemia presenting in the first 4 weeks of life is termed neonatal 
or congenital leukemia. This type of leukemia is rare with 
estimated incidence ranging from 1 to 5 per million live births [1]. 
Reports have shown that Acute Myeloid Leukemia (AML) is more 
common than Acute Lymphoblastic Leukemia (ALL) in neonatal 
leukemia [2,3]. The most common clinical signs are hepatomegaly, 
splenomegaly, and skin lesions (leukemic cutis). The most 
consistent hematologic abnormality is hyperleukocytosis which is 

usually associated with anemia and thrombocytopenia [4]. Aside 
from trisomy 21, the most frequently occurring chromosomal 
aberration in both neonatal AML and ALL is a translocation 
involving the KMT2A gene formerly known as Mixed Lineage 
Leukemia (MLL) gene, located on chromosomal band 11q23. The 
prognosis for NL is typically poor and it is usually associated with 
treatment-related mortality. Additionally, there is a high rate of 
relapse in NL compared to leukemia in older children [2].

2. Case Presentation
A 10-day-old female Ethiopian neonate was referred from a 
public hospital to Gondar University Comprehensive Specialized 
Hospital, Neonatal Intensive Care Unit after she was found to have 
markedly elevated leukocyte count while working her up for early 
onset neonatal sepsis. She was experiencing nonbilious vomiting 
of ingested matter occurring two to three times per day since the 
first day of life. Other than the vomiting the neonate had no failure 
to suck, fast breathing, fever, change in mentation, or abdominal 
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distention. She also has no sunken of eyes, decreased urine output, 
or weight loss. She was born to a 27-year-old para I mother at a 
gestational age of 40 weeks +2 days. The mother had regular ANC 
visits during her pregnancy. The mother has no history of radiation 
exposure or any chemotherapy drug intake. There was no family 
history of malignancy. The pregnancy was uneventful. The labor 
started spontaneously lasting 12 hours and the mode of delivery 
was a spontaneous vaginal delivery and the birth weight was 2600 
grams.

Initially, the mother took her to a nearby health center on the 3rd 
day of life, where she was wrongfully reassured it was likely a 
physiologic regurgitation. Over the following days, the vomiting 
did not subside and the mother took her to a tertiary hospital on the 
10th day of birth where a complete blood count was done as part 

of the evaluation for neonatal sepsis. The White Blood Cell Count 
(WBC) was markedly elevated (248,000/mm3) which prompted 
the team for a peripheral morphology examination which revealed 
numerous atypical lymphocytes and blast cells. Finally, she was 
referred to our center for further evaluation of possible leukemia. 
At admission at our hospital, the neonate was alert and her vitals 
were within normal range. She had no dysmorphic features. The 
only notable finding on physical examination was a palpable 
spleen 3 centimeters below the left costal margin. CBC results 
showed WBC (273*103/mm3), Hemoglobin(14.3g/dl), Hematocrit 
(42 %) and Platelet count (56*103/mm3). Blood culture and CRP 
were not indicative of a possible sepsis. Her uric acid, Lactate 
dehydrogenase, serum electrolytes, and serum Creatinine levels 
were within normal range. Bone marrow aspiration revealed ALL 
(Figure).

Figure: Bone Marrow Is Bussy with The Proliferation of Small to Intermediate-Sized Lymphoid Cells Having a Scant to Moderate 
Amount of Deep Blue Finely Vacuolated Cytoplasm, Round to Indented to Irregular Nuclei Some with Multiple Conspicuous to 
Prominent Nuclei, and Numerous Smudged Cells-No Auer Rods Seen

Because of in-availability other standard diagnostic tests like flow 
cytometry for immunophenotyping, karyotype, and fluorescence 
in situ hybridization were not done. The patient was started on 
antibiotics and IV hydration. After a discussion with the parents 
about the treatment options available and their possible benefits 
and toxicities, the parents decided not to start chemotherapy and 
the patient was discharged as she had no complications needing 
supportive care. Contact with the parents was maintained via 
telephone and the newborn developed fast breathing and became 
pale and was taken to a local health center and later died at the age 
of 55 days at the health center.

3. Discussion and Conclusion
Neonatal leukemia accounts for less than 1% of all childhood 
leukemia (5). NL is the third-most prevalent malignancy in infants 
after teratoma and neuroblastoma [6]. AML is more common 
than ALL in NL and out of the reported ALL cases, nearly all 
are of B- lineage with fewer than 5% T- lineage [7]. Based on 
cytogenetic and molecular characteristics a high proportion of NL 
patients have a KMT2A/11q23.3 rearrangement which is found 
in 70-80% of patients with ALL and 50% of those with AML 

[8,9]. Trisomy 21 is also associated with a preleukemic disorder 
which usually resolves spontaneously known as TAM (Transient 
Abnormal Myelopoiesis). Although infrequent, TAM may later 
develop into AML. The most common clinical manifestations 
in NL include hepatomegaly, splenomegaly, and leukemic cutis. 
Lymphadenopathy is less common in NL compared to leukemias 
in older children. CNS infiltration occurs in approximately 50% of 
cases and usually presents with bulging fontanelle, reduced level of 
consciousness and Papilledema [10]. Cutaneous involvements are 
especially seen in neonatal AML and can occur without peripheral 
blood and bone marrow involvement [11,12]. 

Criteria used for the diagnosis of NL include: 
• Diagnosis within 28d of birth 
• Specific number or proportion (usually 20%) of primitive or 
immature cells in the bone marrow aspirate, and significantly high 
peripheral blood leukocyte counts (> 25 × 109/L)
• Spread of primitive cells to areas beyond the blood and bone 
marrow and 
• No evidence of other disorder that might cause infiltration of 
non-hematopoietic tissues [13].
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The differential diagnosis of NL includes leukemoid reactions 
secondary to infections, Severe hemolytic disease of the newborn, 
particularly Rh incompatibility, TAM associated with Down 
syndrome, and advanced stages of neuroblastoma among others. 
The newborn's unique susceptibility to complications and toxicities 
has proven to be a challenge in the treatment of NL. Even though 
chemotherapy for Neonatal Leukemia (NL) can be curative, it 
usually has a poorer prognosis compared to leukemia in older 
children [14,15]. Studies have shown that the Prognosis for ALL 
is worse than that of AML [16]. The 4-year Event-Free Survival 
(EFS) in Interfant-99, the largest trial of infant ALL to date, was 
47% [17]. Different clinical trials use a hybrid chemotherapy 
which combines the standard ALL regimen mixed with some 
elements of AML treatments. Certain characteristics in NL have 
been identified as high risk which pertain to poorer prognosis. 
These include the presence of KMT2A rearrangement, younger 
infants, and those with higher WBC count. [18].

Interestingly in some patients with NL spontaneous remission 
has occurred [19]. Its unclear which patients are likely to have 
spontaneous remission and can avoid chemotherapy but a case 
series has shown 7 neonatal cases all with t(8;16) have shown 
spontaneous remission, out of the 7 some eventually relapsed [20]. 
In conclusion, our case shows that NL may present with unusual 
symptoms and a high index suspicion is important to reveal the 
diagnosis, especially when accompanied by abnormalities in blood 
counts.
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