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Case Report

Rapid Weight Gain: An Unusual Presentation of Leukemia

Abstract

Neurological manifestations of leukemia can be due to direct effects of the malignancy or due to
the indirect effects of infection or therapy. An 11-year-old boy presented with recent-onset weight
gain with papilledema and a history of tuberculosis contact. Neuroimaging and initial microscopic
examination of the cerebrospinal fluid (CSF) did not aid in the diagnosis of central nervous system
leukemia. He was started on antitubercular treatment yet deteriorated. Repeat CSF analysis when
subjected to cytospin and flow cytometry confirmed the diagnosis of B cell acute lymphoblastic
leukemia (ALL). Although there have been reports of relapsed ALL presenting as obesity, isolated
rapid changes in weight at initial presentation are a very rare and unusual manifestation of ALL. To
the best of our knowledge, this is the first such report.
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Introduction

Acute leukemia is the most common
childhood malignancy constituting 30%
of all childhood malignancies with acute
lymphoblastic leukemia (ALL) accounting
for the majority.!! In India, according to data
obtained from the Population-based Cancer
Registries, the age-adjusted incidence rates
ranged from 0.0 pm/year (North East) to 101.4
pm/year (North) for boys and from 0.0 pm/
year in West and North East to 62.3 pm/year in
North region of India for girls.”! Neurological
complications of leukemia include intracranial
hemorrhage, dural venous sinus thrombosis,
seizures, focal neurological deficits, and
cranial nerve palsies. Rarely, rapid weight gain
can be the initial manifestation of childhood
leukmia and must be differentiated from other
causes of obesity.

Case Report

An 1l-year-old boy was brought to our
hospital with recent-onset weight gain of
3 months’ duration. His appetite was normal.
He did not complain of headache, vomiting,
seizures, or visual disturbances. His scholastic
performance was satisfactory and there were
no behavioral changes. His grandmother had
passed away 4 years back due to pulmonary
tuberculosis and his father had been recently
diagnosed with pulmonary tuberculosis.
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At the time of admission, he weighed
45 kg with a body mass index (BMI)
of 22 kg/m? (between 1 and 2 standard
deviation [SD] on the WHO BMI for age
chart corresponding to the 97" percentile).
His preillness weight was 35 kg with BMI
17. He was afebrile, with a pulse rate of
90 beats/min and the blood pressure (BP)
recorded was 104/74 mmHg which was
between the 50" and 90" percentile for age
and height. He had minimal right lateral
rectus palsy and bilateral papilledema. The
rest of his systemic examination was normal.
Peripheral smear revealed a normocytic
normochromic blood picture with no atypical
cells. Chest radiograph was normal. Mantoux
was negative. Other investigations including
liver and renal function tests and lipid and
thyroid profile were normal. His retroviral
status was negative. Magnetic resonance
imaging (MRI) of the brain showed sulcal
hyperintensities  suggestive of exudates
with buckling of the optic nerve. The sella,
pituitary, and parasellar structures were
normal with normal ventricles [Figure 1].
His baseline investigations and cerebrospinal
fluid (CSF) analysis are given in Table 1.
However, due to lymphocytic meningitis
and a history of contact with tuberculosis,
he was started dexamethasone initially at
0.6 mg/kg/day followed by oral prednisolone
at 60 mg/day and antitubercular drugs and
discharged. He was advised to take full-dose
steroids for 6 weeks followed by a slow taper
over 2—4 weeks.
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Table 1: Investigations

Variable Age adjusted normal value or range 1% admission 2" admission
Hemoglobin 11.5-14.5 g/dL 14.2 g/dl 13.4 g/dL
Total WBC count 4500-13500 cells/mm? 6000 cells/mm? 12500 cells/mm?

Differential WBC count

Platelet count
Peripheral blood smear

Erythrocyte sedimentation
rate
Activated partial
thromboplastin time
Prothrombin time
CSF analysis
Total WBC count
Differential WBC count

1.5-3.5 lakhs/mm?

0-15 mm/h

33.9-46.1s

12.7-16.1 s

0 - 7 cells/mm?

Neutrophils - 62%
Lymphocyte - 28%
Eosinophils - 6%
Monocytes - 4%

3.56 lakhs/mm’®

RBC - normocytic
normochromic

WBC - normal morphology.
No immature cells

22 mm/h

27.0s
103 s
3600 cells/mm?
Neutrophil - 1%

Lymphocytes - 99%
25 mg/dL

Neutrophils - 74%

Lymphocyte - 18%

Eosinophils - 1%

Monocytes - 4%

2.8 lakhs/mm?

RBC - Normocytic normochromic

WBC - normal morphology. No
immature cells
6 mm/h

3000 cells/mm?

Neutrophil - 5%

Lymphocytes - 96%

31 mg/dL (blood glucose 80 mg/dl)

Glucose 40-80 mg/dL
Protein 5-40 mg/dL
Acid-fast staining

CSF culture

Pressure 11.5-28 cm H,O
PCR -TB

(blood glucose - 108 mg/dL)
166 mg/dL

Negative

Negative

33 ecm H,0

Negative

102 mg/dL

WBC — White blood cell; RBC — Red blood cell; PCR — Polymerase chain reaction; TB — Tuberculosis; CSF — Cerebrospinal fluid

Figure 1: Magnetic resonance imaging: (a) normal ventricles, sella, pituitary,
parasellar structures. No macroadenoma (b) buckling of optic nerve

One month later, he had gained another 10 kg and complained
of acute-onset diplopia. There was no fever, headache,
vomiting, or seizures. He appeared cushingoid, with bilateral
proptosis. He weighed 55 kg with a BMI of 24 kg/m? (between
2 and 3 SD on the WHO BMI for age chart indicating he
was at risk for obesity), BP was 140/110 mmHg (>99" centile
which was 121/88 mm Hg), and pulse rate was 92 beats/min.
He complained of neck stiffness, and fundus examination
showed Grade I hypertensive retinopathy. Rest of the systemic
examination was normal. Basic investigations along with CSF

258

study were repeated, and the findings are enumerated in Table 1.
Peripheral blood smear showed normocytic normochromic
blood picture with no atypical cells. Neuroimaging revealed
the same findings as the previous MRI.

Cytospin performed on the CSF sample revealed a
highly cellular monotonous population of uniform round
cells with increased nuclear—cytoplasmic ratio, coarse
chromatin, and indistinct nucleoli which were of leukemic
origin [Figure 2]. Subsequently, flow cytometry and bone
marrow study were done which confirmed B cell ALL.

This child was started on chemotherapy for high-risk ALL.
However, after a period of 1 year, he succumbed to his illness.

Discussion

Neurological —manifestations of leukemia can be
due to direct infiltration by the tumor or due to
immunosuppression therapy. Acute leukemia, especially
ALL, is more likely to cause meningeal invasion than other
forms of leukemia. Meningeal involvement in leukemia can
occur throughout the course of the disease from as early
as 2 days after diagnosis to as late as 6 years.’] It may
be due to leukemic meningitis, subarachnoid hemorrhage,
and chemical (following intrathecal administration of
chemotherapy) or infectious causes (bacterial or fungal).
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Figure 2: Highly cellular monotonous population of uniform round cells
with increased nuclear-cytoplasmic ratio with coarse chromatin and
indistinct nucleoli

The causes of weight gain in leukemia can be multifactorial.
It can be related to the disease process or arise during or
after completion of treatment. Weight gain can be due to
an alteration in the lifestyle and reduced physical activity.
It can also be caused by hypothalamic damage from cranial
irradiation, chemotherapy-induced obesity, secondary growth
hormone deficiency, and prolonged corticosteroid intake.™

Central nervous system leukemia (CNSL) itself can cause
rapid weight gain and obesity by different mechanisms.
Leukemic infiltration can cause dysfunction of the
ventromedial hypothalamus, which integrates the peripheral
neural and hormonal afferent signals of satiety and
neuroendocrine efferents to balance energy storage versus
expenditure. Any disturbance in this equilibrium results in
hyperphagia and vagally mediated augmentation of insulin
production leading to intractable weight gain and subsequent
obesity. Another plausible mechanism is the destruction of the
corticotropin-releasing hormone system, which results in the
removal of the restraining influence on the pituitary function
causing hypersecretion of adrenocorticotropic hormone, and
thereby adrenocortical hypertrophy and Cushing’s disease.™

A positive CSF cytology is seen in the initial lumbar puncture
in 50%-70% of cases of leukemia with leptomeningeal
involvement. The presence of CSF lymphocytes of B cell
lineage is highly suggestive of leukemic meningitis as cells of
T cell lineage are more likely to be reactive. Flow cytometry is
a more sensitive mode of investigation than cytomorphology
for the detection of leukemic cells in the CSF. It also helps in
differentiating leukemic infiltrates from reactive pleocytosis
in those cases of doubtful cytomorphological identification.®7]

MRI findings in CNSL include leptomeningeal enhancement
of the brain, spinal cord, cauda equina, or subependymal
areas, which extend into the sulci of the cerebrum or folia of
the cerebellum. In patients with rare manifestations of CNSL,
a combination of cytomorphology, flow cytometry, and
cranial MRI is more useful to reach an accurate diagnosis.®

Obesity has been found to have several associations with
leukemia, but most of these mechanisms are related to
treatment. There are very few reports in English literature
where abnormal weight gain was the initial presentation,
and all have been reported for the diagnosis of relapsed
disease.’) We report the first case wherein rapid weight gain
was the first and sole manifestation of ALL. Despite the
strong history of contact with tuberculosis and the presence
of lymphocytic meningitis, the absence of fever with weight
gain as the predominant symptom should prompt one to
investigate thoroughly for other causes before treating for
tuberculosis, however common it may be.
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