
Introduction

Leukemias are diseases in which abnormal
proliferation of haematopoietic cells cause
progressively increasing infiltration of the bone
marrow, although in certain forms the lymphatic
tissues are particularly affected. Acute
lymphoblastic leukemia (ALL) involve lymphoid
cell line and have an aggressive course.1In day-
to-day clinical practice, clinicians dealing with
pleural effusions discover diverse underlying
aetiology. Though it is not an uncommon
presentation of different malignancies, unilateral
pleural effusion as an initial manifestation of
acute lymphoblastic leukemia (ALL) is a rare
occurrence. The most common mode of
presentation of ALL is anaemia, haemorrhage,
infective lesion of mouth, pharynx and

respiratory tract, fever, prostration and
malaise.1Rarely a pleural effusion lead to
discovery of an underlying haematological
malignancy like ALL.2In an area of high
tuberculosis burden, a patient presenting with
fever and pleural effusion may mislead clinician
regarding diagnosis especially where other
features of haematological malignancy is absent.

Case study

A 30-year-old man presented with the complaints
of cough for two and a half months, low grade
fever and gradual weight loss for the same
duration, heaviness of right chest and abdominal
distension for two weeks. Cough was mostly dry
with occasional sputum production, fever was low-
grade, and intermittent which subsided with
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taking antipyretics. There was loss of 12 kg weight
in preceding months. Two weeks before
hospitalization, he felt heaviness in right chest
with increasing cough and abdominal distension.
There was no history of hemoptysis, bleeding
diathesis, skin rash, and history of tuberculosis
or contact with active TB patient. There was no
significant past medical history. He was a
shopkeeper from semi-urban area, married with
no history of exposure and use of illicit drug.

On examination, he was apathetic and moderately
anaemic, body weight 58 kg, axillary temperature
1000 F. There was generalized lymphadenopathy
involving bilateral cervical, axillary and left
epitrochlear region. Nodes were variable sizes,
firm in consistency, mobile, non-tender, without
any discharging sinus and the largest one 5
cmX3cm in right axillae. There was no bony
tenderness. Respiratory system examination
revealed diminished breath sound and vocal
fremitus with stony dull percussion note over
right lower chest, features consistent with right
sided pleural effusion. There was mild ascites,
enlarged liver with 4.5 cm from right costal
margin and mild splenomegaly. Diagnostic tests
were performed.

Chest X-ray P/A view showed right sided
moderate pleural effusion (Fig-1). Sputum AFB
and GeneXpert were negative.  Haemogram
revealed Hg 7.8 gm/dl (12.5-17.5 gm/dl), ESR 33

mm/1st hr, total leukocyte count 13390/cmm
(4000-11000/cmm), with 47% atypical cells and
platelet count 70000/cmm (150000-450000/cmm).
Peripheral blood film showed many atypical cells
in WBC series and reduced platelet count,
features suggestive of acute leukemia. Diagnostic
pleural fluid aspiration and bone marrow
aspiration was planned.

About 1200 ml haemorrhaegic pleural fluid was
aspirated from right pleural cavity. There was
plenty RBC/hpf, total count 200/cmm with 80%
lymphocyte, protein 3.9 gm/L, sugar 5-8 mmol/
L, ADA 23.9 U/L (0-24 U/L), malignant cell was
absent. Bone marrow aspiration revealed
features consistent with acute lymphoblastic
leukaemia (Fig-2). A clinical diagnosis of ALL
with haemorrhagic pleural effusion was made.
Haemato-oncologist’s opinion was sought and the
patient was referred to Haematology department
of a multidisciplinary teaching hospital.

Fig.-2 (a, b): Bone marrow aspiration cytology.

Arrow indicates blast cell (Leishman stain 400x

and 1000x).

Fig.-1: Right sided pleural effusion

A B

Flow-cytometry of bone marrow was done. On
immunophenotyping, it was seen that CD45
slightly dim blastoid population expresses CD7
(strong), CD33 (dim partial) and cCD3. These
blastoids were negative for surface CD3, CD5,
CD2 and all B-lymphoid and other myeloid
markers. Feature was consistent with diagnosis
of T-cell lymphoblastic leukaemia (Pro-T
variant).

Induction chemotherapy was started with
doxorubicin, vincristine, L-asperginase,
methotrexate and cytarabin. As there was re-
accumulation of pleural effusion and worsening
dyspnoea, tube thoracostomy was done after
consulting thoracic surgical team. But his
condition was deteriorating with persistent high
grade fever, with severe neutropenia and
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thrombocytopenia and the patient died 10 days
after starting chemotherapy due to severe
neutropenic sepsis.

Discussion:

Nearly all hematological malignancies can
present with or may develop pleural effusion
during the clinical course of disease. Among the
most common disorders, are

Hodgkin and non-Hodgkin lymphomas, with a
frequency of 20 to 30%, especially if mediastinal
involvement is present. Acute and chronic
leukemia are rarely accompanied by pleural
involvement.3

Pleural infiltration with malignant cells in acute
leukemia is rarely diagnosed during life. It is a
common finding at autopsy.4Currently, due to
increased patient

survival, such cases are being reported. However
after an extensive internet search, a very few
casereports of malignant pleural effusion that
have ledto the diagnosis of ALL are available.
Further, due to the rarity of such cases, the
underlying etiology of these leukemic effusions
is poorly understood.5

Leukemic infiltration of lungs may occur as a
part of systemic relapse or rarely as an isolated
pulmonary leukemic infiltration. Possible
pathogenic mechanisms suggested include
extramedullary proliferation of a quiescent
leukemic clone of cells with subsequent
metastasis to bone marrow or alternatively, a
subclinical marrow relapse undetected by
standard methods with consequent seeding to
extramedullary sites.4

In leukemic patients, the possibility of other
causes responsible for presence of pleural
effusion such as bacterial or viral infections,
other disseminated solid tumors or complications
of chemotherapy should be
excluded.Immunocytological examination of cells
obtained from pleural effusion, flow cytometry,
as well as polymerase chain reaction applied to
cytology specimens can contribute to the
differential diagnosis. The obtained findings
sometimes need to be confirmed by
pleuroscopyor thoracoscopicsurgical biopsy.6-8

Faiz et al. published the largest series of 111
cases of pleural thoracocentesis in
leukemicpatients. In this series, 69 cases were
acute myeloid leukemia (AML), 7 were acute
lymphoblastic leukemia and 15 were of
myelodysplastic syndromes. Major causes
attributable to such effusions included associated
bacterial or viral infections (47%) and underlying
malignancy (36%)9 Other possible causes may
be secondary malignancies, associated
autoimmune diseases and treatment toxicities
due to chemotherapy, radiation or bone marrow
transplant. Desatinib, a tyrosine kinase inhibitor
has been found to be linked with exudative
pleural effusion.10

The prognostic significance of the presence of a
pleural effusion at diagnosis with ALL is not easy
to determine. Some authors argue that it does
not affect the rate of remission or survival.
Others report a worse prognosis.3Thepleural
effusion in patients with ALL usually disappear
after induction of chemotherapy. This results in
direct improvement of symptoms. However
recurrence of pleural exudates is almost
inevitable if patients do not achieve remissions.
They may present with massive fluid
accumulation and respiratory failure. In such
case pleurodesis is a treatment option.11

Conclusion:

The diagnosis of unilateral pleural effusion as a
consequence of haematological malignancy
especially acute lymphoblastic leukaemia is
always difficult and challenging. Sometimes such
pleural effusion may be the first clinical
manifestation of an underlying undiagnosed
haematological malignancy. Thorough clinical
examination and appropriate investigation leads
to prompt diagnosis and treatment of
theprimary disease.
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