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Pazopanib, a multityrosine kinase inhibitor used for treating malignant soft tissue tumors, rarely causes adverse
events associated with the respiratory system. We report a case of a 73-year-old male with leiomyosarcoma
treated with pazopanib. Four months after treatment initiation, chest computed tomography showed bilateral
patchy consolidation and ground-glass opacities. Bronchoscopy revealed increased lymphocytes in the bron-
choalveolar lavage fluid. Histological analysis of lung tissue demonstrated intraluminal fibrotic changes in
alveolar spaces. According to these findings, we diagnosed the patient with pazopanib-induced organizing

pneumonia. To best of our knowledge, this is the first report of such a case.

1. Background

Pazopanib is a multiple tyrosine kinase inhibitor-targeting fibroblast
growth factor, platelet-derived growth factor, and vascular endothelial
growth factor. It is used for renal cell carcinoma and malignant soft
tissue tumor [1-3]. Recently, clinical trials have examined its thera-
peutic effects on solid cancers of the breast, thyroid, lung, and head and
neck [4-11].

The most common adverse events of multiple tyrosine kinase in-
hibitors are fatigue, diarrhea, nausea, weight loss, and hypertension
[12]. Pneumothorax is the most frequently reported respiratory
system-related adverse event [13-17]. A case of pazopanib-induced lung
injury presenting with a usual interstitial pneumonia pattern has already
been reported; however, the patient had poor prognosis [18]. There is no
known report of pathologically diagnosed pazopanib-induced orga-
nizing pneumonia.

2. Case presentation

A 73-year-old man presented with bloody urine. Imaging examina-
tion showed a tumor around the superior and inferior venae cavae,
which was surgically resected. In accordance with the histological
findings, the patient was diagnosed with leiomyosarcoma. A year and 5
months later, magnetic resonance imaging demonstrated local recur-
rence of the tumor, for which resection was performed. However, 1 year
after the second surgery, computed tomography showed multiple lung
metastases with local recurrence of the tumor surrounding the inferior
vena cava. Because of the distant metastasis, systemic treatment using
pazopanib (800 mg/day) was initiated. Most of the metastatic lung tu-
mors were unchanged, and progression of the primary tumor and
enlargement of metastatic lesions were not observed.

Chest X-ray showed bilateral peripheral consolidations, which were
lower-lung-field dominant 4 months after the start of this treatment
(Fig. 1). Chest computed tomography revealed non-segmental infiltra-
tion with bronchial transillumination surrounded by ground-glass
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opacities. Fine crackles were heard posteriorly over the lower portion of
the lung on auscultation. Laboratory examinations showed elevated
levels of KL-6, surfactant protein-A, and surfactant protein-D, which
were indicative of interstitial pneumonia (Table 1). No elevation in the
proportion of eosinophils in peripheral blood leukocytes was observed.
Specific markers, including angiotensin converting enzyme, soluble
interleukin-2 receptor, and anti-nuclear antibody, were within normal
levels, which excluded the possibilities of collagen diseases and
sarcoidosis. On the basis of these findings, pazopanib-induced lung
injury was suspected.

Chest radiography indicates baseline image (A) and bilateral areas of
consolidation mainly involving the lower lung zones after therapy (B).
Computed tomography shows several pulmonary nodules before using
pazopanib (C) and bilateral areas of consolidation predominantly
involving the peripheral regions on the 128th day of retreatment (D).

Bronchoscopy was performed for further investigation. The per-
centage of lymphocytes in bronchoalveolar lavage fluid had increased. A
specimen obtained by transbronchial lung biopsy was histologically
analyzed using hematoxylin and eosin and elastic-van Gieson staining,
which showed intraluminal fibrosis alveolar spaces consistent with the
findings of organizing pneumonia (Fig. 2). Thus, the diagnosis of
pazopanib-induced organizing pneumonia was confirmed.

Alveolar spaces containing Masson bodies and plugs of cellular
fibrotic tissue (arrows) are evident (A: Hematoxylin and eosin staining,
magnification, 200x; B: Elastica van Gieson staining, magnification,
200x).

Imaging results showed no change even after discontinuation of
pazopanib. Thus, systemic treatment with an oral corticosteroid (pred-
nisolone, 0.5 mg/kg/day) was started, resulting in gradual improvement
of organizing pneumonia accompanied by a reduction in KL-6 (183 U/
L). When the prednisolone dose was reduced to 12.5 mg, trabectedin [a
transcription inhibitor] was initiated for the treatment of leiomyo-
sarcoma. The patient showed no signs of remission of organizing
pneumonia after discontinuing prednisolone.
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3. Discussion

Organizing pneumonia is of two types: idiopathic and secondary. The
latter is caused by various factors, such as drugs, infections, collagen
diseases, hematological disorders, and malignancies. Typical imaging
findings of sporadic infiltrative shadows in the lung are similar to those
of eosinophilic pneumonia, and suggestive histological findings of
alveolar organizing components are similar to the findings that indicate
hypersensitivity pneumonitis. Therefore, combined examinations are
needed to diagnose organizing pneumonia accurately.

Histological findings of organizing pneumonia, a specific type of
interstitial lung disease, mainly comprise intraluminal organizing
fibrosis and buds of granulation tissue consisting of fibroblast-
myofibroblasts in distal airspaces [19]. An increased number of infil-
trative lymphocytes in the alveolar spaces is also characteristic of this
disease, which is indicative of an underlying immunological mechanism.

To date, there has been no report of organizing pneumonia caused by
pazopanib. Moreover, interstitial lung disease is rare; however, there has
been a case of a usual pattern of interstitial pneumonia with pazopanib
treatment [18]. In this case, the patient required treatment with both a
corticosteroid and an immunosuppressant and was re-treated with
pazopanib to confirm the causal relationship. However, as the patient in
our case was histologically diagnosed with organizing pneumonia, only
corticosteroid was prescribed, which was effective. This indicated that
pathological diagnosis is useful in establishing a prognosis and choosing
the optimal therapy for pazopanib-induced interstitial pneumonia.

Corticosteroids are mostly efficacious when used as an initial treat-
ment of organizing pneumonia [19]. Steroid pulse therapy and/or
immunosuppressive drug therapy is used in limited refractory cases
[20]. Some cases show spontaneous remission. In this case, steroid
treatment was started because no improvement was observed after
pazopanib withdrawal. A previous report of a case with life-threatening,
pazopanib-induced lung injury increased the necessity of steroid treat-
ment [18]. Steroid tapering frequently induces disease relapse, though
suspected drug discontinuation might have enabled cessation of steroid
therapy in the presented case.

Fig. 1. Chest radiography and computed tomography findings before and after pazopanib treatment.
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Table 1
Laboratory findings of patients at the first visit.
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Hematological parameters

Serological and biochemical parameters

White blood cells 4500 /uL T-Bil 0.48
Neutrophil 53.6 % AST 36.0
Lymphocyte 34.4 % ALT 15.0
Basophil 0.4 % LDH 209
Eosinophil 4.6 % TP 6.6
Monocyte 7 % Alb 3.6
Red blood cells 425 x10%/uL BUN 10.0
Hemoglobin 14.1 g/dL Cr 0.88
Hematocrit 41.7 % KL-6 1686
Platelets 21.9 x10%/uL SP-A 79.4
SP-D 361

mg/dL CRP <0.3 mg/dL
10/L Procalcitonin 0.02 ng/mL
1U/L ACE 11.8 IU/L
TU/L BNP 6.9 pg/mL
g/dL sIL-2R 953 U/mL
g/dL 1-3- p-D glucan 17.0 pg/mL
mg/dL Rheumatoid Factor <3.0 U/mL
mg/dL MPO ANCA <1.0 U/mL
U/mL PR-3 ANCA <1.0 U/mL
ng/mL T-SPOT. TB )

ng/mL

Abbreviation: KL-6, Krebs von den Lungen-6; SP-A, surfactant protein-A; SP-D, surfactant protein-D.
ACE, angiotensin converting enzyme; BNP, brain natriuretic peptide; sIL-2R, soluble interleukin-2 receptor.
MPO, myeloperoxidase; PR-3, proteinase-3; ANCA, anti-neutrophil cytoplasmic antibody.

Fig. 2. Pathological analysis of transbronchial lung biopsy specimen.

Previous studies have reported cases of organizing pneumonia
induced by tyrosine kinase inhibitors, including epidermal growth factor
receptor tyrosine kinase inhibitor and EML4-ALK fusion tyrosine kinase
inhibitor, although the frequency is low [21,22]. However, as only a
small number of these cases are reported, inhibition of tyrosine kinases
may not necessarily cause organizing pneumonia. Further investigation
is needed to identify the mechanism.

The relationship between organizing pneumonia and multiple pul-
monary metastases remains unknown. A previous study reported a case
of organizing pneumonia with multiple pulmonary metastases of mel-
anoma, indicative of a possible trigger of organizing pneumonia [23].
Additionally, atypical lung metastatic lesions might resemble organizing
pneumonia, suggesting the importance of histological analysis [24].

4. Conclusion

This case report describes a rare case of drug-induced lung injury
caused by pazopanib used to treat leiomyosarcoma with lung metastasis.
To our knowledge, this is the first confirmed diagnosis of organizing
pneumonia caused by pazopanib. As demonstrated in this report, his-
tological analysis may be useful in establishing a diagnosis of this dis-
ease and distinguishing it from lung metastasis. Clinicians should
recognize the importance of prompt diagnostic and therapeutic ap-
proaches for improving the outcome of pazopanib-related lung injury.
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