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Abstract

Acute leukaemias rarely present with or develop pleural effusion during their 
clinical course. Flow Cytometry (FC) is a potentially useful diagnostic tool for 
clinical practice. We report a case in which pleural effusion of an acute myeloid 
leukaemia (AML) was confirmed as pleural fluid involvement by FC method. A 
27-years old female presented with fever and shortness of breath. On thorax CT, 
pleural effusion was detected in both hemithorax. Peripheral blood and pleural 
fluid FC was performed: CD4 (+), HLA DR (+), CD34 (+), CD33 (+), CD117 
(+), CD38 (+), CD11b (+) and MPO (+) were found and these findings were 
considered as consistent with AML and pleural involvement. Flow cytometry is 
a potentially useful diagnostic tool for clinical practice and it is a convenient 
method which has an important role in detection of AML in patients with pleural 
effusion.

Keywords: Acute myeloid leukemia; Flow cytometry; Pleural effusion

Introduction
Acute myeloid leukemia (AML) is a hematologic malignancy that 

carries a poor prognosis in adults. Pleural effusion in patients with 
AML is a rare occurrence. After a thorough search of the literature, 
only few cases/research articles have been found [1-3]. Recently, flow 
cytometry (FC) has increasingly become important in the diagnosis, 
prognostication and follow-up of AML [4-6]. In this study, we 
presented an adult AML case, in which pleural fluid involvement was 
detected by FC evaluation.

Case Presentation
A 27-years old female presented to emergency department with 

fever and shortness of breath lasting for 3-5 days. She was conscious 
with vital signs as follows: body temperature 38.3oC, heart rate 100 
beats per minute; blood pressure 110/60 mmHg. Breath sounds were 
bilaterally fainted at basal regions of lung. On chest radiography, 
pleural effusion was observed. On thorax CT, pleural fluid was 
detected in both hemithorax (Figure 1). The following findings were 
detected in peripheral blood analysis: hemoglobin (Hb): 11.4 g/L 
(13–16 g/L); white blood cells (WBC): 76x109/L, (5.8–10.8x109/L); 
platelet count:145x109/L (150–400x109/L). Blast cells were observed 
in the peripheral blood smear. A pleural tap was performed, which 
revealed serofibrinous fluid with a protein level of 6.2 g/dL, Hb: 0 g/ 
L, red blood cell: 0.01 cells/lL, and WBC: 5.5x109/L. FC evaluation 
of peripheral blood and pleural fluid was performed by using 
FACS Calibur flow cytometer (Becton–Dickinson, Erembodegem, 
Belgium). CD4 (+), HLA DR (+), CD34 (+), CD33 (+), CD117 (+), 
CD38 (+), CD11b (+) and MPO (+) were detected in myeloid series. 
CD4:CD8 ratio was 38:66. Figure 2 shows these findings of FC in 
the pleural fluid. These findings were considered as consistent with 
pleural involvement of AML. Galactomannan, tuberculosis and viral 
evaluations of pleural fluid were found to be negative. Also, bacterial 
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and mycobacterial culture tests were reported as negative. Diagnosis 
of AML was confirmed on bone marrow aspiration. Shortness of 
breath was relieved in patient after removing 300 cc fluids by pleural 
tap. For the patient a parenteral induction chemotherapy protocol 
consisting of cytarabine and daunorubicin was scheduled. However, 
the patient developed progression of disease and she died of sepsis on 
the 20th hospital day.

Discussion
 Acute leukaemias rarely present with or are accompanied by 

pleural fluid involvement. Possible causes of pleural effusion include 
extramedullary proliferation of a quiescent leukaemic clone with 
metastasis to the bone marrow, infections, other solid tumours, 
and complication of chemotherapy [7]. In our case, resistant or 
progressive disease might be the possible aetiology. In some patients, 
the pleural effusion responds to treatment, whereas the resistant or 
the relapsing patients may necessitate a pleurodesis [8,9]. However, 
according to the literature, presence of pleural effusion may be a poor 

Figure 1: Axial section of a CT of the thorax showing bilateral pleural effusion.
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prognostic factor, as most cases sooner succumb to disease [10-12]. 
Likewise our patient died a short time due to the progression. The 
clinician should be alert for any signs of pleural effusion in AML 
patients during the treatment.

Flow cytometry is an effective method for the characterization 
of malignant cells in effusion specimens in both the diagnostic 
and research settings, and this method is comparable to 
immunohistochemistry in terms of sensitivity and specificity, with 
the additional advantage of providing quantitative data [13-15]. In 
our case, AML diagnosis and pleural involvement were supported by 
FC analysis in both peripheral blood and pleural fluid.

In conclusion, in leukaemic patients, FC is frequently used as an 
ancillary technique for the diagnosis of hematological malignancies 
and it has become the most important method for diagnosis of 
AML. Also, it is a method than can contribute in management of 
malignancies as it is widely available, which can be used in analysis 
of all other body fluids as well as peripheral blood and bone marrow.
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