CASE REPORT

OPEN ACCESS

T-cell Acute Lymphoblastic Leukemia in an Infant: A Case
Report and Review of Literature
Neelum Mansoor1 and Naeem Jabbar2
1

2

Department of Hematology, The Indus Hospital, Karachi, Pakistan
Department of Pediatric Hematology-Oncology, The Indus Hospital, Karachi, Pakistan

ABSTRACT
A high index of suspicion of acute leukemia in infants presenting with atypical clinical and laboratory features is of paramount
importance to avoid the delay in diagnosis, and treatment of this rare, yet extremely aggressive entity. We report a case of a 10
months infant presenting with a one-month history of fever and restlessness along with complete blood count (CBC) ﬁndings of
bicytopenia, borderline leukocytosis, leucoerythroblastic picture, and reactive lymphocytes. Considering infection, the patient
was kept on antibiotics and symptomatic treatment. However, the persistence of ﬁndings led to bone marrow aspirate which
revealed T-cell acute lymphoblastic leukemia (T-ALL) on ﬂow cytometry.
Infant ALL is almost B cell phenotype and T-ALL is hardly ever reported. Knowledge and recognition of these cases can help to
improve awareness regarding consideration of this rare phenotype of leukemia irrespective of clinical presentation and age of
the patient.
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Acute lymphoblastic leukemia (ALL) in infants is a rare disease
with reported incidence of 2.3-5% of all childhood ALL.1-3 It is an
aggressive entity of poor prognosis that typically presents with
high white cell count, hepatosplenomegaly, frequent central
nervous system (CNS) involvement, and skin inﬁltration.4
Another distinct trait of infantile ALL is the presence of MLL gene
re-arrangement which may be seen in up to 80% of cases.5
Almost all infantile ALL is of B cell phenotype with T-ALL being
exceptionally uncommon in this age group.1-4

A 10-month infant presented to a secondary care center with a
one-month history of fever and restlessness which progressed
to sleep deprivation and tachypnea for the last few days. On
examination, no lymphadenopathy or hepatosplenomegaly
was observed. During admission, baseline workup including
CBC, routine biochemistry, blood culture, and chest X-ray were
performed. CBC revealed hemoglobin of 6.9 g/dl, total leukocyte count (TLC), 19×109/L, and platelets 65×109/L along with
leucoerythroblastic picture and reactive lymphocytes on
peripheral smear. Biochemistry results were within reference
limits and there was no growth in blood culture. However, a
chest X-ray showed mediastinal widening (Figure 1). The
patient was kept on antibiotics and symptomatic treatment
including antipyretics, nebulisation, and blood transfusions for
almost 10-14 days. Due to the persistence of these ﬁndings,
bone marrow aspirate was performed which revealed T-ALL on
ﬂow cytometry (Figure 2) with the following immunophenotype:

Here, we report a case of an infant presenting with fever, restlessness, and atypical complete blood count (CBC) ﬁndings,
that was diagnosed as T-ALL at 10 months of age. This case is
described to highlight the occurrence of this extremely rare
phenotype in this age group for the awareness of physicians.
Moreover, contrary to typical presentation, hyperleukocytosis
and extramedullary manifestations were not seen in this case,
which delayed the suspicion and deﬁnitive workup. Therefore,
reporting this case will also help in eliciting a high index of suspicion among physicians.
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Positive: CD45, TdT, CD34, CD 99, CD1a, Intracellular CD3, CD5,
CD4
Negative: CD 79a, CD19, Intracellular MPO, CD13, CD33, CD117,
CD10, CD20, CD8

Cytogenetics by ﬂuorescent in-situ hybridization (FISH) was
also performed for MLL gene rearrangement and it was reported
as negative (Figure 3). The patient was referred to our center for
further management. Detailed counseling for curative treat-
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ment was done and the patient was kept on the list for the insertion of port-a-cath but the family left against the medical advice
(LAMA) on the next day of admission for spiritual/alternative
medicine and came back after three weeks with a deteriorated
9
clinical condition, hyperleukocytosis (TLC: 436×10 /l with 94%
blasts) and ﬁndings of tumor lysis syndrome. The patient
collapsed within a few hours of presentation and could not be
revived.

Figure 3: Fluorescence in-situ hybridization image showing normal (2
yellow) fusion signals; MLL (11q23) break apart dual-color gene rearrangement is not detected in 324 nuclei examined.

Infantile leukemia is, fortunately, a rare disease with a slight
predominance of lymphoid over myeloid subtype. Among the
reported lymphoid cases, nearly all are of B cell phenotype with
less than 5% of T-ALL, an entity commonly seen in older children and adolescents.1-4 Interestingly, infantile leukemia
demonstrates a relatively higher prevalence in females in
contrast to male preponderance that is observed beyond the
6
ﬁrst year of life.
Figure 1: Chest x-ray showing mediastinal widening.

Figure 2: (A) Peripheral smear showing medium sized blasts (B-F) Dot
plots of ﬂow cytometry showing cell populations as: Red=Blasts,
Green=Benign T lymphocytes, Blue=Benign B lymphocytes, Yellow=Granulocytes. Blasts are TdT +, IC CD3 +, CD5 Dim +, CD1a partial +, CD4
partial +, CD8 -, CD99 +, CD45 +, IC MPO - and ICCD79a -.

DISCUSSION
Diverse clinical presentations of ALL have historically constituted an enormous challenge in terms of diagnostic approach as
these atypical presentations may be misleading in some cases
as observed in our case. Our patient presented with fever and
restlessness, which later progressed to tachypnea. The typical
clinical ﬁndings of infantile ALL including lymphadenopathy,
organomegaly, CNS and skin involvement, and hyperleukocytosis were not seen in this case.4

The immunophenotypic analysis in our case showed positivity
for immature markers TdT, CD34, CD99, and CD1a and T
lineage markers including CD3, CD5, and CD4. Like the
7
reported literature, our patient did not show CD10 expression.
In cytogenetic analysis, the presence of MLL gene rearrangement (also called KMT2A) is a consistent cytogenetic ﬁnding
irrespective of subtype of infantile leukemia (lymphoid/myeloid); however, contrary to reported literature our
4,7
patient did not show this cytogenetic abnormality.
There is a remarkable variation in the clinical outcome of ALL in
8
terms of age at diagnosis. Historically, results of large studies
showed dismal outcomes for infantile ALL as compared to older
children. The vulnerability of these young children to complications and high rate of toxicity, and relapse are the major chal3,8
lenges. Current treatment protocols for infantile ALL are quite
diﬀerent and toxic from general childhood ALL protocols. There
are three major groups conducting clinical trials for infantile
ALL and all have adopted an identical induction therapy based
on interfant-99.9 In recently completed trials, a prospective
risk-stratiﬁed approach was used that incorporates MLL gene
4
rearrangement status and age. The use of hematopoietic stem
cell transplantation (HSCT) in infantile leukemia showed uncertainty regarding the risk versus beneﬁt ratio and there is limited
evidence of better outcomes with HSCT in a small sub-group of
patients that have a high risk of relapse.10 Immunotherapy,
targeting the RAS pathway, and the use of FLT3 inhibitors are
some of the novel treatment approaches under investigation to
11
improve the standard of care in infantile ALL.

Journal of the College of Physicians and Surgeons Pakistan 2022, Vol. 32 (Supplement ):S174-S176

S175

T-cell acute lymphoblastic leukemia in an infant

ALL, in infants, is almost B cell phenotype with aggressive clinical behavior and poor outcome. Due to the extremely rare
occurrences, little is known about T-ALL in infants. Thus, more
multi-centre studies and case series are needed to have better
insights of this phenotype in terms of disease biology, clinical
course, and survival outcome. Moreover, atypical presentation
can be a feature of infantile ALL which demands a high index of
suspicion for early diagnosis and treatment initiation.
PATIENT’S CONSENT:
Informed consent was obtained from the father to publish this
case report.
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