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Background: Dasatinib is an effective 2nd generation tyrosine kinase inhibitor for the treatment of newly 
diagnosed or intolerant to imatinib chronic myeloid leukemia (CML), and in Philadelphia chromosome 
(Ph)-positive acute lymphoblastic leukemia (ALL). The most common adverse effects of dasatinib include 
gastrointestinal upset, pancytopenia, skin rash, diarrhea and fluid retention. Pleural effusion (PE), which 
occurs in almost 15–35% of patients, is the most frequent manifestation of fluid retention. However, 
Dasatinib-induced chylothorax is extremely rare. There are solely 13 cases of dasatinib-related chylothorax 
in adults in the literature, while only one pediatric patient has been reported. The preferred treatment 
options are usually with systemic steroids, diuretics, and dasatinib discontinuation. We report the second 
pediatric case and propose the hypothesis of its mechanism and summarize the relevant cases to facilitate 
the understanding of the pathophysiology, clinical manifestation, management and prognosis of dasatinib-
induced chylothorax. 
Case Description: An 11-year-old boy diagnosed with breakpoint cluster region-Abelson (BCR-ABL) 
fusion was treated with dasatinib. After 38 months, the patient was admitted for dyspnea characterized by 
decreased breath sounds on both lungs during physical examination. Computed tomography (CT) showed 
bilateral PE with local insufficiency of both lungs. Drug-induced chylothorax was presumed based on clinical 
manifestations, excluding other possible causes. Dasatinib was withdrawn, diuretics as well as steroids were 
given for supportive therapy and octreotide was administered to decrease fat absorption in the intestine. 
However, the chylous fluid did not decrease significantly. The patient was then being fasted. Unexpectedly, 
after fasted for two days, the chylous fluid became clear and the drainage volume was decreased. The patient 
was advised to use nilotinib. We followed up the patient for 8 months, and there was no recurrence of 
chylothorax.
Conclusions: Our patient had a shorter treatment course for chylothorax than those in the literature. In 
addition to dasatinib withdrawal, fasting treatment was also utmost critical. We summarize the literature of 
known existing cases to improve the understanding of the side effects and management of dasatinib in the 
treatment of CML.
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Introduction

In 2006, Food and Drug Administration (FDA) approved 
dasatinib as an effective 2nd generation tyrokine kinase 
inhibitor (TKI) (1,2). After that, dasatinib is a first-line drug 
for newly diagnosed chronic myeloid leukemia (CML) or 
Philadelphia chromosome (Ph)-positive acute lymphoblastic 
leukemia (ALL) or an alternative medicine for the failure of 
imatinib in CML (1,3). The most common adverse effects 
of dasatinib include gastrointestinal upset, pancytopenia, 
skin rash, diarrhea and fluid retention (2-6). Pleural 
effusion (PE), which occurs in almost 15–35% of patients, 
is the most frequent manifestation of fluid retention (7). 
However, dasatinib-related chylothorax is extremely rare. 
There are solely 13 cases of dasatinib-related chylothorax in 
adults in the literature, while only one pediatric patient has 
been reported. Here, we report the second pediatric case, 
propose the hypothesis of its mechanism and summarize 
the relevant cases from China National Knowledge 
Infrastructure (CNKI) and PubMed databases to facilitate 
the understanding of the pathophysiology, clinical 
manifestation, management and prognosis of dasatinib-
induced chylothorax. We present the following case in 
accordance with the CARE reporting checklist (available at 
https://tcr.amegroups.com/article/view/10.21037/tcr-22-
1983/rc).

Case presentation

Five years ago, an 11-year-old boy diagnosed with CML 
with breakpoint cluster region-Abelson (BCR-ABL) fusion 
was primarily treated with imatinib (300 mg/m2). Due to 
treatment failure, imatinib was increased to 400 mg/m2 
in the 17th month of treatment. Afterwards, imatinib was 
changed to 50 mg dasatinib twice daily in the 22nd month 
as the mRNA expression of BCR-ABL was increased. After  
38 months of dasatinib treatment, the patient was admitted 
for dyspnea characterized by decreased breath sounds 
on both lungs during physical examination. Computed 
tomography (CT) showed bilateral  PE with local 
insufficiency of both lungs (Figure 1A,1B). 

Milky and red pleural exudate of the bilateral chest was 
obtained using thoracentesis guided by ultrasound. The 
white cell count in the pleural exudate was 7,650/mL, 
among which the lymphocytes consist of 97%. In addition, 
the lactate dehydrogenase (LDH) level of the exudate was 
241 U/L (72% of serum); glucose was 7.31 mmol/L; protein 
was 44.5 g/L (70% of serum); specific gravity was 1.016 

and adenosine deaminase was 12 U/L. The Rivalta test and 
the chyluria test were positive. The culture of the exudate 
was negative for bacteria, tuberculosis and malignant 
cells. Normal white blood cell count (6,340/mL), normal 
C-reactive protein (1.45 mg/L) as well as normal renal and 
liver function were observed during laboratory examination. 
Echocardiography excluded pericardial effusion, pulmonary 
hypertension and confirmed adequate ventricular function. 
Sonography excluded splenomegaly and liver cirrhosis. 
Drug-induced chylothorax was presumed based on these 
clinical manifestations, excluding other possible causes 
such as surgery and trauma. Dasatinib was withdrawn, 
diuretics as well as steroids were given for supportive 
therapy and octreotide was administered to decrease fat 
absorption in the intestine. However, the chylous fluid 
did not decrease significantly. The patient was then being 
fasted. Unexpectedly, after fasted for two days, the chylous 
fluid became clear and the drainage volume was decreased. 
Ten days later, the chylous fluid was decreased significantly 
and the color became clear (Figure 2A,2B). CT showed a 
significant reduction in bilateral PE (Figure 3A,3B). The 
patient was advised to use nilotinib and the PE resolved 
gradually.

This study was approved by the Medical Ethics 
Committee of Qilu Hospital of Shandong University 
(approval No. QLCR20220053). All procedures performed 
in this study were in accordance with the ethical standards 
of the institutional and/or national research committee(s) 
and with the Helsinki Declaration (as revised in 2013). 
Written informed consent was obtained from the 
patient’s guardian for publication of this case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

In this paper, chylothorax is reported in a pediatric CML 
patient. Dasatinib was the most likely etiology based on 
all clinical manifestations and systematic examinations. 
Dasatinib is a kinase inhibitor targeting multiple sites 
like ABL, Src as well as platelet-derived growth factor 
receptor (PDGFR) pathways. Due to its well-acknowledged 
therapeutic effect against CML and Ph+ ALL, the usage 
of dasatinib was increasing. Fluid retention was more 
frequently observed as an adverse reaction in dasatinib than 
in other TKI (8). Ferreiro et al. (6) evaluated drug dosages, 
a single dose or twice-daily dosing, in dasatinib treated 
patients who developed PE. The study concluded that both 

https://tcr.amegroups.com/article/view/10.21037/tcr-22-1983/rc
https://tcr.amegroups.com/article/view/10.21037/tcr-22-1983/rc
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Figure 1 Chest CT scans show bilateral PE with local insufficiency of both lungs. (A) Pulmonary window. (B) Soft tissue window. CT, 
computed tomography; PE, pleural effusion. 

BA

BA

Figure 2 The chylous fluid was decreased significantly and the color became clear. (A) Red and milky PE of the bilateral chest was collected 
before treatment. (B) PE decreased significantly and the color became clear after treatment. This image is published with the patient/
participant’s consent. PE, pleural effusion.

dosages result in the similar cytological and hematological 
responses and the higher mean concentration resulting 
from twice-daily dosing might explain the greater incidence 
of PE (6).

Chylothorax is usually caused by disturbance of the 
normal chylous fluid in the thoracic duct, allowing 
lymphatic fluid to leak into the pleural space (9). Chyle 
typically has a turbid and milky appearance and contains 

high levels of triglycerides. Surgery or trauma injury, 
bacterial infection, Mycobacterium tuberculosis infection, 
parasites or malignant invasion of tumor are well known 
etiologies of chylothorax. Traumatic causes include 
fracture-induced thoracic duct injury, spine dislocation, 
delivery and penetrating knife or gunshot injuries. Non-
traumatic etiologies include benign or malignant tumor, 
sarcoidosis, amyloidosis, retrosternal goiter, superior vena 
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BA

Figure 3 CT scans show a significant reduction in bilateral PE. (A) Pulmonary window. (B) Soft tissue window. CT, computed tomography; 
PE, pleural effusion. 

cava thrombosis, abnormalities in congenital duct or lymph 
vessels (10,11). Malignant tumor (mostly lymphomas)-
induced obstruction of the thoracic duct is a prominent 
cause of chylothorax. Drug-induced chylothorax is rarely 
reported. The clinical manifestation, pathophysiology, 
management  and prognos i s  o f  dasat in ib-re la ted 
chylothorax have yet to be fully characterized. Inhibition 
of the Src or PDGFR-β family kinases was also believed 
to facilitate PE development (7). Src induces vascular 
endothelial growth factor (VEGF) expression to maintain 
the capillary integrity (5,11). PDGFR-β participates in 
angiogenesis, proliferation of vascular smooth muscle cells, 
and lymphangiogenesis, leading to leakage of lymphatic 
fluid into the pleural cavity (11). Furthermore, an 
abnormal lymphocyte-associated immune response is also 
of importance (7).

By searching PubMed and CNKI databases, we presented 
the 14 cases and our case of dasatinib-induced chylothorax 
in Table 1. Among the 14 patients, only 1 (7%) was a child 
and 13 (93%) were adults; among the adult cases, 5 (38%) 
were females and 8 (62%) were males. However, due to the 
small sample size, we cannot conclude dasatinib-induced 
chylothorax is more common in males. In dasatinib-
induced chylothorax patients, the median age was 50 years 
(ranging from 5 to 73 years); there were 13 CML cases 
(93%) and 1 Ph+ ALL (7%) patient. The median period for 
chylothorax progression was 16.5 months (ranging from 2 
to 50 months) after dasatinib administration (12). Most of 
the PE cases (n=7, 50%) were affected bilaterally, especially 

at the right thoracic cavity. In 10 patients (71%), dasatinib 
was discontinued after considering it was the cause of drug-
induced chylothorax. All 10 cases of chylothorax improved 
with this adjustment. Remarkably, chylothorax recurred 
soon in two patients after re-administration of dasatinib, 
suggesting the tight link between dasatinib and chylothorax. 
Thus, many patients received alternative drugs in the final 
treatment. 

Symptoms in al l  the cases were improved with 
treatments, e.g., diuretics, steroids, thoracentesis, thoracic 
duct ligation, or with the discontinuation of dasatinib (12).  
The effect of reducing the dose of the drug is not 
obvious. Solely one patient remained the same dasatinib 
administration with concurrent diuretics (12). Thoracentesis 
and steroids may have facilitated chylothorax absorption in 
the only subject with continuous dasatinib use. However, 
chylothorax elimination was observed in a Chinese report 
after interruption of dasatinib for a week without any 
steroids or diuretics (13). In a Japanese case report, PE was 
successfully reduced by administering the herbal medicine 
Goreisan (11). Octreotide can decrease fat absorption in 
the intestine, hence decreasing chyle production (19). The 
implementation of total parenteral nutrition supports self-
repair of the thoracic duct and inhibits the exudation of 
chylous fluid (20). These conclusions are consistent with 
our treatment process. 

Our patient developed chylothorax after being 
administered 50 mg of dasatinib daily for 33 months. 
The treatment of dasatinib may be an explanation after 
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excluding other likely causations of chylothorax. In addition 
to dasatinib withdrawal, fasting treatment was also utmost 
critical. In the early stage of the disease, the chylous fluid 
did not decrease significantly after the patient stopped 
taking dasatinib orally and continued to eat normally. 
However, the chylous fluid became clear and the drainage 
volume was decreased from 1,200–1,300 to 200–300 mL/day  
after fasting for two days. The fasting continued and the 
flow gradually reduced to 50–100 mL/day, and the PE 
remained clear. We then gave the child a serial diet of 
only water for two days, fruit for two days and then a pure 
starch diet for two days. The PE did not increase. Later, we 
removed the drainage tube, and the child was discharged 
from the hospital after starting nilotinib treatment. At 
home, the doctor prescribed a light diet for two weeks to 
prevent the recurrence of chylothorax. We followed up 
the patient for 8 months, and there was no recurrence of 
chylothorax. The patients were satisfied with the treatment 
effect.

Our patient had a shorter treatment course for 
chylothorax than those in the literature. The primary 
reason for this is drug withdrawal and fasting rather than 
steroids and diuretics use. We suggest that although the 
pathogenesis of drug-induced chylothorax differs from that 
of traumatic chylothorax, the treatment approaches would 
be similar. Fasting should be started to allow the thoracic 
duct to be suspended and provide sufficient time for repair. 
Eating should be restarted after the repair is complete, 
which will shorten the duration of the disease and reduce 
unnecessary pain and expense. Dasatinib discontinuation 
and fasting might be the optimum scheme.

In summary, dasatinib is a drug used to treat CML and 
Ph+ ALL. To reduce the occurrence of PE, it is best to 
prescribe single dose during initial dasatinib treatment 
rather than twice a day. When a dasatinib treated 
patient was diagnosed with chylothorax, the dasatinib 
administration should be taken into consideration as one 
of the plausible causes. In addition to steroid and diuretics, 
drug withdrawal and fasting are also important to shorten 
the course of the PE. In-depth research is in need to clarify 
the mechanism of dasatinib-induced chylothorax.
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