
Dasatinib-induced chylothorax in a patient with chronic
myeloid leukaemia: a case report and literature review
Chao-Chin Hsu, Jui-Feng Hsu & Kuan-Li Wu

Department of Internal Medicine, Kaohsiung Medical University Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan.

Keywords
Chronic myeloid leukaemia, chylothorax, dasatinib.

Correspondence
Kuan-Li Wu, Department of Internal Medicine,
Kaohsiung Medical University Hospital, Kaohsiung
Medical University, 16ES No.100, Tzyou 1st Rd.,
Sanmin Dist., Kaohsiung City 80756, Taiwan.
E-mail: 1070476@kmuh.org.tw

Received: 17 February 2021; Revised: 24 March
2021; Accepted: 7 April 2021; Associate Editor:
Cameron Sullivan.

Respirology Case Reports, 9 (6), 2021, e00753

doi: 10.1002/rcr2.753

Abstract

Dasatinib is a potent and effective second-generation oral tyrosine
kinase inhibitor that is clinically indicated for the treatment of
imatinib-resistant or imatinib-intolerant breakpoint cluster region-
Abelson (BCR-ABL)-positive chronic myeloid leukaemia (CML) or for
Philadelphia chromosome-positive acute lymphocytic leukaemia. The
most common adverse events associated with dasatinib therapy are skin
rash, gastrointestinal upset, pancytopenia, pulmonary hypertension, and
fluid retention, including pleural effusion. However, chylothorax second-
ary to dasatinib administration has rarely been reported. Although the
underlying mechanism leading to dasatinib-induced chylothorax is
uncertain, the preferred treatment options are usually supported with
diuretics or systemic steroids. Moreover, the discontinuation of the drug
is mandatory in refractory cases. Here, we present the case of a patient
with dasatinib-induced chylothorax, and review the previously reported
cases in the literature.

Introduction

Dasatinib, a potent and effective second-generation oral
tyrosine kinase inhibitor, is frequently used for imatinib-
resistant or imatinib-intolerant breakpoint cluster region-
Abelson (BCR-ABL)-positive chronic myeloid leukaemia
(CML) or for Philadelphia chromosome-positive acute
lymphocytic leukaemia. Dasatinib, as a multitarget kinase
inhibitor, exhibits the activity against ABL, Src, and
platelet-derived growth factor receptor (PDGFR) pathways,
halting the proliferation and inducing the programmed
death of target cells. The most common adverse events
associated with dasatinib therapy are skin rash, gastroin-
testinal upset, pancytopenia, pulmonary hypertension, and
fluid retention, including pleural effusion [1–5]. The inci-
dence of dasatinib-associated pleural effusion reported in a
previous study was approximately 20% [1]. However,
dasatinib-induced chylothorax has rarely been reported
and the underlying mechanism is uncertain [2–5]. Here,
we present the case of a patient with dasatinib-induced
chylothorax.

Case Report

A 51-year-old man with CML, which was diagnosed eight
years earlier, was initially treated with imatinib 400 mg daily.
Due to CML relapse after three years of treatment, imatinib
was replaced with dasatinib 50 mg twice daily. It resulted in
major molecular response (MMR) three months later after
imatinib was changed to dasatinib. However, the patient
subsequently suffered from dyspnoea accompanied by cough
and lower limb oedema after 50 months of dasatinib use.
Laboratory data revealed normal renal function without
increased white blood cell counts (6350/μL) or C-reactive
protein (1.02 mg/L). Echocardiography showed adequate
systolic function. Chest radiography revealed bilateral pleural
effusion. Ultrasound-guided right thoracentesis yielded chy-
lous effusion (Fig. 1) with elevated lactate dehydrogenase
(LDH; 133 g/dL, 40% of serum) and protein (3.5 g/dL, 52%
of serum) levels. Chylothorax was determined based on the
patient’s elevated triglyceride level (135 mg/dL). After exclud-
ing other possible causes of chylothorax, such as trauma, sur-
gery, or malignancy, dasatinib-induced chylothorax was
suspected. Thus, dasatinib was discontinued and replaced by
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nilotinib with the temporary steroid. Afterwards, no recur-
rence of pleural effusion was recorded in the following imag-
ing check-up (Fig. 2).

Discussion

CML is a disorder of haematopoietic stem cells that results
in uncontrolled myeloproliferation. It is mostly related to
Philadelphia chromosome, and is created through a trans-
location of chromosome 9 that contains the ABL kinase
domain and a translocation of chromosome 22 that con-
tains a BCR. Dasatinib is a potent and effective second-
generation oral tyrosine kinase inhibitor that inhibits
kinases including BCR-ABL, PDGFR-β, and Src, among
others [6]. Dasatinib has been widely used as a first- or
second-line treatment for CML.

Chylothorax is caused by chyle leakage from the tho-
racic duct into the pleural space, the most common causes
of which are trauma and surgery. However, chylothorax
can also result from non-traumatic causes including malig-
nancy, sarcoidosis, and superior vena cava thrombosis [7].
It is most likely that the cause of the chylothorax in our
case was the dasatinib therapy.
Cases of drug-induced chylothorax are rare, and the

pathophysiology of dasatinib-related chylothorax has not
yet been fully characterized. One possible mechanism of
this complication could be that dasatinib inhibits PDGFR-
β, which regulates angiogenesis, lymphangiogenesis, and
vascular smooth muscle cell proliferation, resulting in the
leakage of lymph fluid into the pleural space [8]. Another
possible mechanism is the inhibition of Src kinase by
dasatinib. Src is a proto-oncogene encoding a non-receptor
tyrosine kinase which is widely expressed in haematopoietic

Figure 1. Chylous pleural effusion.
Yellow and milky pleural effusion of
the right chest was collected by
ultrasound-guided thoracentesis.

Figure 2. Improvement of pleural
effusion on chest plain films.
(A) Chest radiograph showed bilat-
eral pleural effusion, especially in the
right hemithorax, with the treatment
of dasatinib. (B) Chest radiograph
showed no recurrence of pleural
effusion after the replacement of
dasatinib by nilotinib.
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cells in lung tissue. It is responsible for capillary integrity,
which it maintains by inducing the expression of vascular
endothelial growth factor [5].

Animal models given high doses of dasatinib have
been found to exhibit altered endothelial barrier integ-
rity due to the production of reactive oxygen species
(ROS), which in turn results in increased pulmonary
vascular endothelial permeability leading to pleural
effusion. It also leads to alterations in the distribution
of key proteins for cell–cell junctions, such as VE-
cadherin and ZO-1, and to the development of actin
stress fibres. The dilatation of lymphatic vessels in
lungs with high doses of dasatinib has also been
observed in an animal model [9].

To the best of our knowledge, only a small number of
cases of dasatinib-induced chylothorax have been
reported in previous studies. More specifically, a search
of the PubMed database revealed 13 such cases, which
are summarized in Table 1 [10–15]. Of those 13 patients,
12 (92%) were adults and one (8%) was a child. Of the
adult cases, seven (58%) were male and five (42%) were
female. The median age of these dasatinib-induced
chylothorax cases was 55 years (with a range from 40 to
71 years). Eleven of those patients (92%) were diagnosed
with CML and one of them was diagnosed with acute
lymphocytic leukaemia. The median time to chylothorax
development was 19 months after dasatinib was intro-
duced. All of the patients had improved symptoms with
treatment, such as thoracentesis, steroids, diuretics, or
with the discontinuation of the dasatinib. Only one
patient continued to receive dasatinib treatment with
concurrent diuretics use.

A review of these cases indicated that the management
of dasatinib-related pleural effusion can include discontin-
uation of the drug, thoracentesis, and the administration
of diuretics and a short course of prednisone. It also
appears to be reversible by the antioxidant agent N-ace-
tylcysteine (NAC) in an animal model [9]. In a Japanese
case report, pleural effusion was reported to have been suc-
cessfully reduced through the administration of the herbal
medicine Goreisan [8].

Our patient developed chylothorax after 50 months
of dasatinib 100 mg daily to treat CML. Moreover,
after the exclusion of other possible causes of
chylothorax, the dasatinib treatment was regarded as
the most likely cause of the chylothorax. We therefore
halted the dasatinib treatment and replaced it with
another tyrosine kinase inhibitor, after which the
chylothorax did not recur.

In conclusion, this article presents the case of a patient
with dasatinib-related chylothorax, as well as a review of
similar cases that have been reported in the literature.
When a CML patient is treated with dasatinib, chylothorax

should be considered as a potential cause of pleural effu-
sion in patients treated with dasatinib. Although the exact
mechanism of this complication is still not fully under-
stood, in most reported cases, cessation of dasatinib
resolved the chylothorax. Shifting the patient to another
tyrosine kinase inhibitor is also an option if the
chylothorax is intractable.
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