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【 CASE REPORT 】

Dasatinib-induced Nonspecific Interstitial Pneumonia That
Developed 7 Years after the Initiation of Dasatinib
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Abstract:
We report the case of a 56-year-old man with chronic myeloid leukemia (CML) who developed dasatinib-

induced interstitial lung disease (ILD) 7 years after starting dasatinib, a BCR-ABL1 inhibitor. The patient

presented with dyspnea. Chest imaging showed diffuse ground-glass opacities. A surgical lung biopsy showed

cellular non-specific interstitial pneumonia (NSIP). Corticosteroid treatment ameliorated his condition. Bosu-

tinib, another BCR-ABL1 inhibitor, was successfully re-instituted. The present case and relevant literature

suggest that dasatinib-induced ILD can present as NSIP after an extended period, responds to corticosteroids,

and is amenable to re-challenge at a lower-dose or with alternative BCR-ABL1 inhibitors.
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Introduction

Dasatinib is a tyrosine kinase inhibitor that binds to the

BCR-ABL1 oncoprotein that causes chronic myeloid leuke-

mia (CML). In addition to blocking the BCR-ABL1 path-

way, it inhibits several other signaling molecules, including

SRC family kinases (e.g., SRC, LKC, YES, FYN), c-KIT,

EPHA2 and PDGFR. Dasatinib is approved for CML with

resistance or intolerance to imatinib, and for newly diag-

nosed CML. Pulmonary complications of dasatinib include

pleural effusion, interstitial lung disease (ILD) and pulmo-

nary arterial hypertension (1). Pleural effusion, which is the

most common and best described of these, occurs in 12-

30% of CML patients who take dasatinib (1-4). Pulmonary

hypertension develops less often in 0.3-5% of patients (1-4).

ILD is not so well described, but seems to be more common

than is generally perceived (2, 4, 5). We herein describe a

case of dasatinib-induced ILD with cellular non-specific in-

terstitial pneumonia (NSIP) histology, which developed 7

years after the initiation of dasatinib treatment, but which

responded well to corticosteroids.

Case Report

A 56-year-old man with CML, which had been treated

with dasatinib for 7 years, came to a local clinic complain-

ing of dyspnea on exertion of 2 months’ duration, which

had significantly worsened during the prior week. As a chest

X-ray showed diffuse bilateral infiltration, he was referred to

our hospital. Previously, he had started on dasatinib (100 mg

daily) after treatment failure with imatinib and nilotinib. He

achieved a major molecular response within 1 year after

starting dasatinib and it had been maintained since that time.

He took no other medications or dietary supplements, with

the exception of loratadine, which he took as needed for fa-
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Figure　1.　The Chest CT findings at presentation (A, B) and 2 weeks after corticosteroid treatment 
(C, D). At presentation, prevalent diffuse ground-glass opacities and mild interlobular septal thicken-
ing was observable predominantly in the lower lobes (A, B). Marked improvement was seen after 2 
weeks of corticosteroid treatment (C, D)

cial rash for a few months until the 2 weeks prior to his

presentation. His other past medical history included a be-

nign parotid gland tumor that had been successfully re-

sected. He was an ex-smoker with 20-pack-year history but

had quit 18 years prior to his presentation.

On presentation, his vital signs were as follows: blood

pressure, 136/66 mmHg; heart rate, 86 bpm; respiratory rate,

18 breaths/minute; and body temperature, 37.1℃. His oxy-

gen saturation was 90% at room air, which required 2 L/min

of supplemental oxygen through a nasal cannula with ambu-

lation. Chest auscultation revealed fine crackles at his lower

back. The rest of the examination was unremarkable.

Chest CT showed bilateral diffuse ground-glass opacities

at the lower lobes and dependent areas, with mild thickening

of the interlobular septa at the base of the lungs

(Fig. 1A, B). Pleural effusion was not detected. His labora-

tory findings were as follows: WBC, 4,700 cells/μL (neutro-

phils 69.6%, lymphocytes 18.0%, monocytes 6.4%, eosino-

phils 4.9%); CRP, 1.63 mg/dL; LDH, 215 U/L; KL-6, 3,326

U/mL; SP-D, 574 ng/mL; BNP, 35.7 pg/mL; and β-D-

glycan <6.0 pg/mL. The serological panel for connective tis-

sue diseases was all negative, including ANA, anti-ds DNA,

anti-RNP, anti-SSA, anti-SCL-70, anti-CCP, MPO-ANCA,

PR3-ANCA, and anti-ARS. Anti-GM-CSF antibody was not

detected. A cytomegalovirus antigen test was negative.

He was empirically treated with trimethoprim-

sulfamethoxazole and prednisolone for possible pneumocys-

tis pneumonia. However, this treatment was stopped after 1

day, because PCR of bronchoalveolar lavage fluid (BALF)

from the superior lingular segment (recovery rate: 69%),

taken at a bronchoscopic examination on the day of admis-

sion, was negative for P. jirovecii. The BALF analysis

showed pleocytosis with predominant lymphocytes (total cell

count: 1.88×106/mL; macrophages: 10%, lymphocytes: 88%,

neutrophils: 1%, eosinophils: 1%). The CD4/CD8 ratio was

2.12. We did not perform a transbronchial lung biopsy. Cul-

tures, as well as bacterial, acid-fast bacillus and fungal stain-

ing were all negative.

Because these examinations were negative, dasatinib-

induced ILD was suspected and dasatinib was discontinued.

However, his condition did not improve after 2 weeks. At

this point, we considered empirical treatment with corti-

costeroids, but secondary pulmonary alveolar proteinosis

still remained as a possible differential diagnosis, on which

corticosteroids may have a detrimental effect. Therefore, af-

ter a thorough discussion with the patient on its risks and
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Figure　2.　A surgical lung biopsy specimen shows diffuse lymphatic infiltration with some scattered 
organizing tissue formation (arrow; A, Hematoxylin and Eosin staining, ×100) and an area with fi-
brotic changes (B, EVG, ×100). These findings are consistent with cellular NSIP. EVG: Elastica van 
Gieson stain, NSIP: non-specific interstitial pneumonia

benefits, we agreed to proceed to surgical lung biopsy of the

upper and lower lobes. A pathological examination showed

diffuse lymphocytic infiltration in the alveolar walls with

some scattered organizing tissue formation and fibrotic

changes, which are consistent with cellular nonspecific inter-

stitial pneumonia (Fig. 2). We initiated a medium-dose corti-

costeroid treatment with prednisolone (0.5 mg/kg daily).

Within days, his respiratory condition improved; supplemen-

tal oxygen was tapered off within 4 days. CT images after 2

weeks of steroid treatment showed clear improvement

(Fig. 1C, D). He was discharged to return home. The steroid

dose was tapered to 10 mg (0.15 mg/kg) daily and bosu-

tinib, another BCR-ABL inhibitor, was initiated. As of 8

months since the initiation of steroid therapy and 4 months

after starting bosutinib, the steroid dose was further tapered

to 2.5 mg daily, without recurrence of ILD, even though bo-

sutinib was intermittently withheld due to hepatotoxicity.

Discussion

There have been few reports on dasatinib-induced

ILD (2, 5-8). However, they appear to show some common

features: (a) occurrence long after the use of dasatinib

(length of time between starting dasatinib and the onset of

ILD varies widely), (b) lymphocyte-predominant inflamma-

tion, (c) good response to steroid treatment, and (d) toler-

ability to re-challenge.

The time to the onset ranges from only a few days to sev-

eral years after the start of dasatinib (6). ILD developed in

32 of 897 patients (3.6%) in post-marketing surveillance of

all patients who received dasatinib in Japan from March

2009 to December 2009 (4). This surveillance found that,

although most ILD occurred during the first 90 days, ILD

continued to develop sporadically over about 700 days dur-

ing the 4-year observation period. An analysis of the time-

to-onset of ILD after starting dasatinib, using the national

database of spontaneously reported drug adverse reactions

showed that the median time of onset for dasatinib-induced

ILD was 31.5 days (range: 3-1,407 days) (9). This analysis

also calculated Weibull distribution parameters and found

that the probability of dasatinib-induced ILD tended to de-

crease as time passed (i.e., the Weibull distribution parame-

ter was <1). Therefore, overall, dasatinib-induced ILD tends

to occur in the first few months, similarly to other drug-

induced adverse events; however, ILD does develop a long

time after the initiation of treatment-as was observed in our

case-in a significant number of cases.

BALF analyses mostly showed lymphocytic predomi-

nance (2, 5, 6, 8). The CD4/CD8 ratio in our case was 2.12;

however, the CD4/CD8 ratio was rarely mentioned in previ-

ous reports of dasatinib-induced ILD. Among 14 reported

cases, only 4 mentioned the CD4/CD8 ratio (2, 5-8). The re-

ported CD4/CD8 ratios were 1.0, 2.9, 4.8 in one case se-

ries (2), and 2.1 in one case report (8). Thus, it is difficult

to point out a clear association between the CD4/CD8 ratio

and dasatinib-induced ILD. Although lung biopsy results

have rarely been reported, the few reported cases (per trans-

bronchial lung biopsy) demonstrated no abnormality or or-

ganizing pneumonia patterns (2, 8). Thus, we believe this is

the first case of dasatinib-induced ILD to show cellular

NSIP based on a surgical lung biopsy. Interestingly, a de-

tailed pathological examination elucidated the focal exis-

tence of an organizing pneumonia pattern in our case. Un-

surprisingly, the same drug induces different ILD pathologi-

cal patterns. Extensive pathological examination may eluci-

date the coexistence of different ILD patterns, especially

with sufficiently large samples from surgical lung biopsies.

Accordingly, previously reported organizing pneumonia pat-

terns in transbronchial lung biopsy samples may not reflect

the overall pathological processes.

With respect to the clinical outcome, most reported pa-

tients with dasatinib-induced ILD, including ours, responded

well to treatment. In many cases, they improved only after

drug interruption. When merely interrupting dasatinib was

not effective, they usually improved with corticosteroid

treatment (2, 5-8). No mortality has been reported thus

far (5). Furthermore, the successful re-administration of

dasatinib, at lower doses or with corticosteroids, has been
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reported (2, 5, 8). In one case, the ILD resolved with corti-

costeroid treatment without the discontinuation of

dasatinib (2). Favorable experiences with re-administration

indicate that it is a plausible treatment option, especially

considering the critical role that ABL-TKIs play in treating

CML. Cross-reactivity against other ABL-TKIs (such as

nilotinib and bosutinib) is unclear. However, successful

switching of ABL-TKIs has been reported in several cases

without recurrence of ILD (10).

Together with the lymphocyte-predominant inflammation

in BALF and surgical lung biopsy samples, a good clinical

response to corticosteroids indicates that an immunologic

mechanism underlies the pathogenesis. In addition, as lower-

ing the dasatinib dose can decrease these side ef-

fects (1, 11), dasatinib appears to disturb the immune sys-

tem in a dose-dependent manner, making a hypersensitivity-

allergic type reaction less likely. The exact mechanisms of

ABL-TKI-induced ILDs are unclear. Pulmonary complica-

tions could be a class effect of ABL-inhibition, because

other ABL-TKIs have also been implicated in drug-induced

ILDs (1). However, pulmonary complications seems to be

more common in dasatinib (mainly in the form of pleural

effusion) (11). The differences in ABL-TKI toxicity profiles

may partly reflect differences in the inhibition of non-ABL-

kinases (e.g., FGFR1, FLT3, KIT, PDGFR, or SRC fam-

ily) (1, 12, 13). Some authors have pointed out that the

SRC-family kinases, LCK and LYN, which are targets of

dasatinib, are expressed in B- and T lymphocytes and may

affect the pathogenesis of ILD (2). PDGFR, which is also a

target of dasatinib, is implicated in acute lung in-

jury (14, 15). In comparison to other ABL-TKIs, dasatinib

can modulate the immune response by efficiently expanding

the memory T cell population (16). Leukocytosis/lymphocy-

tosis is commonly seen in patients treated with

dasatinib (17). Even though the enhanced immune reaction

may improve leukemia control, it has been reported that

dasatinib-induced lymphocytosis may be associated with in-

creased side effects, such as pleural effusion (17). Based on

our pathological findings in the lung biopsy sample, it is

plausible that an immunomodulatory effect may be involved

in the mechanisms of dasatinib-induced ILD, even in the ab-

sence of peripheral lymphocytosis. However, the exact

mechanism of dasatinib-induced ILD is unclear and further

studies are needed.

In conclusion, we present a case of dasatinib-induced ILD

that developed long after starting dasatinib in a patient with

well-controlled CML. Surgical lung biopsy showed cellular

NSIP histology with rich lymphocytic infiltration. Consistent

with previous reports, it responded well to corticosteroids,

and an alternative ABL-TKI was successfully initiated with

low-dose corticosteroid treatment. Although it is rare, inter-

nists should be aware of dasatinib-induced ILD, even after

long-term treatment for CML.
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