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Introduction

Dasatinib is an orally active tyrosine kinase inhibitor (TKI)
used as a second-line agent in chronic myelogenous leuke-
mia (CML). It is 325 times more potent than the first-
generation TKI, imatinib.1 Like its predecessor, it inhibits
the activities of BCR-ABL, c-kit, and PDGFR oncogenes. Also, it

inhibits the activities of src (v-sarcoma) family kinases, tec,
and Lyn oncogenes.1 Amongst the respiratory toxicities,
pleural effusion is most common. Other pulmonary compli-
cations like interstitial lung disease (ILD), alveolar hemor-
rhage, pulmonary hypertension are rarely described in
literature noticed on an average between 1 month and
25 months of therapy.2–5
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Abstract Dasatinib is a second-generation tyrosine kinase inhibitor (TKI) used in chronic
myelogenous leukemia (CML). While pleural effusion due to Dasatinib is well described
in the literature, interstitial lung disease (ILD) caused by it is rare. A 60-year-old
gentleman was on treatment with 100mg of tablet Dasatinib per day for chronic
myeloid leukemia. He presented to the outpatient department with history of
progressive breathlessness over 2 months. High-resolution computerized tomography
(HRCT) thorax revealed mild right-sided effusion and non-specific interstitial pneumo-
nia (NSIP) pattern of ILD in the left lower lobe. Thoracocentesis of the right-sided
pleural effusion showed exudative and lymphocytic rich pleural effusion. The effusion
was negative for malignant cells or infection. Biopsy of the left lower lobe was
consistent with the diagnosis of ILD. He was started on prednisolone which was
gradually tapered and stopped. At 3months, there was a complete resolution of the ILD
and pleural effusion. Clinicians need to be aware about the pleuroparenchymal
toxicities of Dasatinib. Early diagnosis and treatment with steroids can lead to complete
resolution of the signs and symptoms.
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We report a case of concomitant and contralateral pleuro-
pulmonary toxicity (ILD and pleural effusion) due to Dasa-
tinib at 30 months after drug initiation.

Case Report

A 60-year-old gentleman, smoker, diagnosed with CML, was
treated with 100mg of Dasatinib daily. Patient was in CML
biphenotypic blast crisis while starting Dasatinib therapy.

The BCR/ABL Ph:t (9;22) report showed a signal pattern
consistent with evidence of BCR-ABL fusion Ph:t(9;22)
with 9q deletion in 190/200 (95%) of cells. Ph:t (9;22) was
detected in 18/20 metaphase cells. He had no other docu-
mented comorbidities except hypothyroidism. Detailed
smoking history and Sokal score were not available.

Thirtymonths after the initiation of therapy, he presented
with complaints of progressivebreathlessness over2months.
On examination, he was afebrile, tachypneic at rest with a
respiratory rate of 30 breaths/min and saturation of 92% on
room air. Fine end-inspiratory velcro crackles were appre-
ciated in the left infrascapular area (ISA)with reduced breath
sounds on the right ISA on auscultation. His leukocyte count
was 4,800 cells/dL with 8% myelocytes and 2% metamyelo-
cytes but no blast cells on peripheral smear. Hemoglobinwas
12.4 g/dL and platelet count of 114,000/dL. The chest radio-
graph demonstrated reticular opacities in the left lower zone
and a right-sided pleural effusion.

High-resolution computerized tomography (HRCT) thorax
(►Fig. 1) revealed diffuse centrilobular emphysema, mild
right-sided effusion and extensive reticular, interstitial septal
thickening with ground-glass opacities and small patchy areas
of consolidation in the left lower lobe favoring Non-Specific
Interstitial Pneumonia (NSIP) pattern. The pulmonary artery
to aorta diameter was less than one. Two-dimensional echo
showed a normal ejection fraction and no evidence of pulmo-
nary hypertension. Diagnostic thoracentesis of the effusion
showed an exudative, lymphocytic rich (91%) pleural effusion
with low adenosine deaminase (ADA) (8 IU/L). The effusion
cytology was negative for malignant cells. Cultures were
negative for bacteria and fungi. Investigations for tuberculosis
including Xpert MTB/Rif and cultures were negative as well.
Pulmonary function testing revealed a moderate restriction
(forced vital capacity [FVC]1,300mL) in the lung capacity with

Fig. 1 High-resolution chest CT scan: interlobular septal thickening
and ground-glass opacities in the left lower lobe along with right-sided
pleural effusion on a background of centrilobular emphysema.

Fig. 2 CT-guided lung biopsy revealed tissue core of alveolated lung parenchyma with mild interstitial lymphocytic inflammation (A), type II
pneumocyte hyperplasia (B), and mild septal widening with fibrosis (C, D) which was highlighted by special stain for Masson Trichrome (E).
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severely reduced diffusion capacity (DLCO) of 36%. Rheuma-
tological analyses like ANA, DsDNA, RA, anti-CCP, SSA, SSB,
anti-Scl-70, and anti-Jo-1 were negative.

Image-guided biopsy of the left lower lobe showed focal
interstitial lymphocytic inflammatory infiltrate with type II
pneumocytehyperplasia,mild septal thickening, andfibrosis
(►Fig. 2). There was no evidence of infiltration by blast or
myeloid precursors or granulomas. These features were
consistent with NSIP like pattern of ILD.

A diagnosis of Dasatinib toxicity was made and the drug
was discontinued. The patient was treated with 40mg
prednisolone initially, tapered gradually and stopped. At
the 3 months follow-up, the patient’s resting room air
saturation had improved to 98%, FVC increased by 600mL
(FVC 1,900mL), which was within the normal range pre-
dicted for the patient with marginally improved diffusion
capacity of 40%. HRCT thorax at 3 months revealed a com-
plete resolution of ILD and effusion (►Fig. 3). After Dasatinib
discontinuation, patient was started on nilotinib 400mg BD.

Discussion

Dasatinib is an orally active TKI, two logs more potent than
its precursor, imatinib mesylate, and is indicated not only for
imatinib resistant or intolerant cases of CML but also as a
first-line option in CML, if clinically indicated.

Common hematological side effects of Dasatinib include
myelosuppression with neutropenia and thrombocytope-
nia.6 The significant cardiothoracic adverse effects are pleu-
ral and pericardial effusions.7 Other side effects like
pulmonary hypertension, alveolar hemorrhage, and ILD are
rare in literature3–5,8 with most studies reporting an inci-
dence of pleural effusion at 23 to 35% (►Table 1). Summaryof
important studies of Dasatinib-induced pleural effusion is
described in ►Table 1.

The suggested mechanism for the development of pleural
effusion and interstitial fibrosis includes inhibition of the src
family of kinase along with inhibition of phosphorylation of
PDGF and proliferation of large granular lymphocytes (LGLs).
The resultant pleural effusion is rich in lymphocytes, exuda-
tive in nature, and responds well to steroids, further suggest-
ing an immunological basis for its toxicity.9 Nagata et al
reported a higher LGL lymphocytosis in patients onDasatinib
who developed pleural effusion versus those that did not
develop effusion.10

Fig. 3 High-resolution chest CT scan: significant clearing of left lower
lobe interlobular septal thickening and ground-glass opacities with
minimal residual right pleural thickening. Centrilobular emphysema is
well appreciated here.

Table 1 Studies related to Dasatinib-induced pleural effusion

Publication Total cases Pleural effusion
no.
(percentage)

Median time for
development of effusion
(mo)

Median dose Intervention

Iurlo et al16 853 196 (23%) 16.6 100mg/d Stoppage

Cortes et al17 259 73 (28%) 30 100mg/d Stoppage
diuretic, steroid

Shah et al18 670 220 (34%) 24 100mg/d Stoppage

Hagihara et al19 52 17 (33%) 9 100mg/d Stoppage

Kantarjian et al20 316 93 (29%) 15 70–140mg/d Stoppage

Kim et al21 34 10 (25%) – 100mg/d Stoppage

Cortes et al22 157 45 (28%) 2.4–3 140mg/d Stoppage

Apperley et al23 174 47 (27%) 4 140mg/d Stoppage
diuretic, steroid

Hochhaus et al24 387 106 (27%) – 140–180mg/d Stoppage

Suh et al11 81 28 (35%) 6.3 100–140mg/d Stoppage

Fox et al25 212 53 (25%) 11 100mg/d Stoppage
diuretic, steroid
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In a case series by Bergeron et al with 8 of 40 patients
receiving Dasatinib, nine developed pleuropulmonary
toxicity. Six out of the nine patients developed pleural
effusion (one bilateral effusion, five unilateral right-sided
effusion). Seven patients had lung parenchymal changes,
all bilaterally. Only four of these nine patients (one case
with bilateral effusion and three with unilateral right-
sided effusion) had concomitant pleural effusions along
with bibasilar interlobular septal thickening, a finding
suggestive of ILD. ►Table 2 summarizes pulmonary tox-
icities with HRCT chest findings described in literature.
Suh et al also described two out of 81 patients developing
pneumonitis on treatment, however, detailed radiological
and pathological descriptions are not available for these
cases.11

The median time between initiation of Dasatinib treat-
ment and development of pulmonary toxicity noted in
literature ranged from 20 to 730 days.1,12 Toxicity appears
at doses of 100mg or higher, suggestive of dose-related
toxicity. A dose of 100mg/d, as administered in this case,
is consistent with that described in the literature.2,3,7,8 Most
pulmonary toxicities resolve completely on halting the drug
and treatment with steroids, like this case, suggesting an
immune reaction. Reintroduction of drugs at a low dose after
the complete resolution has led to mixed results.8

Our patient had left lower lobe interlobular septal thick-
ening suggestive of ILD confirmed on lung function testing,
imaging, and histopathology. The interstitial infiltrate was
predominantly lymphocytic, much like the effusion. The
recognition of drug-induced diffuse lung disease is always
challenging in lung pathology becausemost of the histopath-
ologic changes identified are nonspecific as noticed in this
case and simulate those seen with other causes of diffuse
lung disease. Hence, the diagnosis of a drug-mediated diffuse
lung disease requires careful exclusion of other causes. The
histopathological features related to Dasatinib toxicity were
rarely described previously.4,13

Further, the absence of infection and collagen vascular
disease markers, low ADA with normal cardiac functions,
abatement of symptoms on cessation of the Dasatinib treat-
ment and brisk response to corticosteroids, substantiate
Dasatinib-induced pleuropulmonary toxicity. The interval
between the initiation of Dasatinib and the reported side
effect in our patient was much longer at 982 days than
described previously. While there was a marked improve-
ment in FVC with normalization of functions, the DLCO,
however, remained low. The persistent low DLCO is likely
due to the significant underlying smoking-related emphyse-
ma in the patient.

Approach to chemotherapy-related lung infiltrates consists
of grading the toxicity after ruling out causes like infection
withabronchoalveolar lavagewithorwithouta lungbiopsy, as
indicated, followed either by withholding the causative drug,
or treatment with steroids, depending on the severity grading
of the lung toxicity by CTCAE (Common Terminology Criteria
for Adverse Events) criteria.14

Our patient had CTCAE Grade 3 lung toxicity which
necessitates treatment with oral steroids rather than just

observation or cessation of the drug. The strength of our case
is the presence of imaging pre and post therapy showing
response along with a biopsy confirmation of the pathology.

The limitation is the lackof a bronchoalveolar lavage, as he
refused a bronchoscopy with lavage and transbronchial
biopsy for diagnosis fearing the risks and opted for an
image-guided biopsy instead. However, his blood investiga-
tions were not in favor of infection.

Any pleural effusion which develops in an immunosup-
pressed patient either on or post chemotherapy needs to be
evaluatedwith a pleural biopsy, wherever indicated, to rule out
other causes like tuberculosis (TB), especially in a TB endemic
country, before considering it to be related to cancer therapy.

The patient developed bilateral pleuro-pulmonary tox-
icity due to Dasatinib. On the right side he developed
toxicity in the form of a pleural effusion whereas on the
left side he developed toxicity in the form of a NSIP
pattern of ILD.

Theeffusionwasexudativewitha lowADAwhichwasnot in
favor of TB. Hence, we did not do a pleural biopsy and decided
to treat himas a CTCAEGrade3Dasatinib-related lung toxicity
and Dasatinib-related pleural effusion, with steroids rather
than observation. He showed excellent symptomatic and
radiological responsewith complete resolution of the effusion
and the ILD to steroids andDasatinib cessation, confirming the
diagnosis which was also confirmed on the lung biopsy.

In the field of respiratory therapeutics, another TKI,
Nintedanib, is recommended as an antifibrotic and anti-
inflammatory agent to slow the progression of idiopathic
pulmonary fibrosis.15 Clinicians need to be aware of this
paradox where some TKIs can cause ILD while others are
used for the treatment of ILD.

Conclusion

The clinician needs to be aware of the spectrum of pleuro-
pulmonary toxicities of Dasatinib. Different toxicities may
occur in contralateral hemithoraces. Thus, clinicians should
be aware that Dasatinib causes not only isolated pleural
effusions, but also pulmonary parenchymal changes that
may require steroid therapy. Histopathological evidence of
the toxicity aids in decision making for further treatment
options and must be pursued as far as possible. In a high
tuberculosis prevalent country like India, the finding of
lymphocytic effusion in a patient on Dasatinib should neces-
sitate detailed evaluation to rule out infection versus toxicity.
A high degree of clinical suspicion is required for early
diagnosis and prevention of progression of drug-induced
lung disease.
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