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Case Report
A CML case with resistant pleural effusion with tyrosine
kinase inhibitor treatment
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Abstract: Dasatinib-related pleural effusion has a relationship with the development of large granulocyte lymphocytosis and complete molecular response in CML patients. Here we present a CML case that was treated with various TKIs and suffered from massive life-threatening pleural effusion and large granular lymphocytosis observed
in his blood film. 52 years old male patient who was diagnosed as CML in 2008, first time suffered from dyspnea
in January 2014. Chest film revealed bilateral pleural effusion which was considered to be side-effect of dasatinib
treatment. In his blood film, a few large granular lymphocytes were present. We have given nilotinib 2×400 mg instead of dasatinib. In August 2015, he had dyspnea and on chest film, again bilateral pleural effusion was observed.
He was under full cytogenetic and molecular remission. Our patient has progressive intractable pleural effusion
during hospitalization. Two pigtail catheters were placed. In January 2016 pleurodesis was performed. He is still
under close control without any TKI treatment. The clonal expansion of large granular lymphocytes in patients who
were given dasatinib has been shown to be related with pleural effusion and improved outcome. Nearly for 3 months
without any TKI treatment, our patient remained under complete remission. This finding in our patient could be a
sign of good prognosis since pleural effusion and large granular lymphocytosis related with improved outcome in
CML patient. To conclude, in CML patients the pleural effusion could be resistant and life-threatening adverse effect
of TKIs however the existence of large granular lymphocytosis may indicate better prognosis.
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Introduction
Chronic myeloid leukemia (CML) is a myeloproliferative disease which is related with the
Philadelphia chromosome t (9;22) (q34;q11)
that results in the BCR-ABL fusion gene.
Tyrosine kinase inhibitors (TKIs) inhibit the initiation of the Bcr-Abl pathway [1-3]. TKIs are
usually very well tolerated; most side effects
are mild and majority cases can continue treatment. Pleural effusion and pulmonary infiltrates are common side effects of dasatinib
which were documented in 14-60% of patients
[4]. This adverse effect of dasatinib has a relationship with the development of large granulocyte lymphocytosis [5, 6]. It is very interesting
that there is an association between a side
effect like pleural effusion and complete molecular response in CML patients who were given
dasatinib. Herein, we aimed to report a CML
case that was treated with various TKIs and
suffered from massive life-threatening pleural

effusion and large granular lymphocytosis
observed in his blood film.
Case report
52 years old male patient was under control of
our clinic since year 2008 with the diagnosis of
CML. In his anamnesis, he had known history of
coronary artery disease since year 2005. Two
coronary stents were implanted to his coronary
veins. After this procedure, he was under control of the cardiology clinic and his electrocardiography and treadmill test was normal. His
echocardiography investigation revealed 6065% ejection fraction and normal left ventricular systolic functions. After the diagnosis of
CML, he had been given imatinib mesylate 400
mg 1×1. Cytogenetic, molecular and hematologic remission was achieved in 2008. In
November 2009 molecular, cytogenetic and
hematologic response was lost, therefore he
had been given second generation TKI, dasat-
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Figure 1. Progressive intractable pleural effusion in multi-TKI resistant CML patient. Chest films of the patient on
admission to hospital (left), 1 month after the admission (middle) and 2 months after admission (right) were given
in the figure.

inib 1×100 mg. 3 months later again hematologic, molecular and cytogenetic response was
achieved. He has tolerated the drug very well
and he had no adverse effects. In January
2014, our patient first time suffered from dyspnea. Chest film revealed bilateral pleural effusion which was considered to be side-effect of
dasatinib treatment. The sample from his pleural effusion was exudative. His laboratory tests
were resulted as, hemoglobin 8.3 gr/dl, white
blood cell 12.4×103/µl, platelet 626×103/µl,
ALT 21 U/l, AST 16 U/l, creatinine 1.05 gr/dl. In
his blood film, a few large granular lymphocytes
were present. With dose reduction and other
supportive treatments with steroid treatment
our patient’s dyspnea and pleural effusion
reduced. After this complication we have
switched our TKI choice to nilotinib 2×400 mg.
His hematologic, molecular and cytogenetic
response persists during these years. In August
2015, he again had complaint about dyspnea
during his follow-ups. On chest film, again bilateral pleural effusion was observed. In October
2015, he was hospitalized in order to investigate and treat his pleural effusion. He was
under full cytogenetic and molecular remission.
Our patient has progressive intractable pleural
effusion during hospitalization (Figure 1). The
other reasons of pleural effusion were excluded
including the mycobacterium tuberculosis
infection. Two pigtail catheters were placed in
order to drain the pleural effusion that had
caused dyspnea. A total of 300 cc/day hemorrhagic liquid come out of the drain. The type of
pleural effusion was exudative. Because of
pleural effusion under nilotinib, TKI treatment
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was switched to bosutinib. Bosutinib 1×500 mg
was given to our patient however with nearly 3
weeks of this treatment there was no difference in the size of pleural effusion. Therefore,
all TKI treatment was stopped and patient was
taken under close control with laboratory test
in case of a hematologic relapse. He was discharged from the hospital under the condition
of draining the pleural liquid until the liquid
mass fall under 100 cc/day. In January 2016,
the mass of right pleural fell to 20 cc/day and
pleurodesis was performed to right pleura. He
is still under close control of our clinic without
any TKI treatment.
Discussion
Pleural effusion and/or pulmonary infiltrates
are common complications of dasatinib [7].
35% of cases treated with dasatinib encountered pleural effusions, mostly exudative, some
of which have required thoracentesis, insertion
of a chest tube, pleurodesis, and/or interruption or reduction of drug dosage. In a trial it was
showed that with the dose of 100 mg/day
dasatinib the incidence of pleural effusion was
reduced without disturbing short or long term
efficacy [8]. It is important to exclude the other
reasons of pleural effusion in patients who
were complicated with pleural effusion and
using TKIs [9]. In our patient we have excluded
the other reasons of pleural effusion. The relationship between pleural effusion and the
development of clonal large granular lymphocytes is vital [10]. Data of dasatinib-associated
large granular lymphocytosis obtained from ret-
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Table 1. What to do in dasatinib-induced pleural effusion
Properties
Pharmacobiology

Pleural effusion is observe more in patients who have peripheral lymphocytosis.
In most cases the pleural effusions are exudative. There is lymphocyte dominance in effusions. Sometimes effusions may be
transude or chylous.
*
The lymphocyte dominance and lymphocyte infiltration in pleural biopsy indicates the immunological response. Better prognosis in CML is related with lymphocytosis.
*
The pathogenesis is not yet clarified however there some hypotheses have been made: (1) blocking of PDGFR-P by dasatinib,
(2) rise in permeability and/or pleural/pulmonary vasculature due to block of SRC family kinase, (3) hypersensitivity or
immune-relatedresponse to dasatinib rather than fluid reaction.
*
*

Clinical picture

*
*

Treatment

The mean time to develop pleural effusion under dasatinib is 200 days.
Most of the pleural effusions with dasatinib are asymptomatic.

Dasatinib leads to less pleural effusion when given daily than twice daily without a change in treatment response.
The mean time to develop pleural effusion under dasatinib is more than 200 days who were given 100 mg dasatinib daily.
*
5% of the patients do not tolerate dasatinib because of pleural effusion.
*
If dasatinib related pleural effusion could not be taken under control, the other TKIs should be administered.
*
*

Outcome

Dasatinib-induced pleural effusion indicates better prognosis however serious effusions contain risks.
Patients who were given dasatinib and imatinib should be followed-up closely.
*
Pulmonary artery hypertension may develop under dasatinib treatment.
*
*

rospective studies of CML and Ph + ALL. Its
prevalence throughout dasatinib series differs
between 27% and 64% [11]. The large granular
lymphocytosis is also related with dasatinib
dosage. It was shown that large granular lymphocytosis was detected in 7% compared to
16% of the cases which were given daily versus
twice daily dasatinib, respectively [12]. In the
literature it was stated that clonal expansion of
large granular lymphocytes in patients who
were given dasatinib therapy has been shown
to be related with pleural effusion and improved
outcome [13]. The mechanism underlying the
detected effect in blood cells due to dasatinib
is not clarified. The SRC family kinases have an
important effect on leukocyte trafficking
between intravascular regions and tissues that
are significant in management of cell adhesion
and movement [14]. The inhibition of SRC family kinases by dasatinib may be the reason of
the alterations of leucocytes [15]. Treatment
choices for controlling effusions greater than
grade 2 are temporary dasatinib discontinuation until resolution. Decreasing the dosage
and/or schedule change (once daily) are other
significant actions to avoid fluid accumulation.
Supportive care with diuretics and steroids
could be used. Thoracentesis may be required
in patient with large or recurrent or those unresponsive to treatments [16]. We have also performed dose reduction, supportive treatment
and steroids; however our patients’ pleural
effusion persisted. We have switched the TKI
treatment but we could not administer ponatinib because of the history of cardiac disease
in our patient. At last thoracentesis was performed to our patient with the discontinuation
14886

of TKI treatment. Nearly for 3 months without
any TKI treatment, our patient remained under
complete remission. This finding in our patient
could be a sign of good prognosis since pleural
effusion and large granular lymphocytosis
related with improved outcome in CML patient.
In CML patient treatment should be personalized [17]. The management of TKI related pleural effusion is also very important in the treatment approach of CML cases (Table 1). To conclude, in CML patients the pleural effusion
could be resistant and life-threatening adverse
effect of TKIs however the existence of large
granular lymphocytosis may indicate better
prognosis.
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