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Abstract. Semi‑invasive or invasive aspergillosis occurring 
following chemotherapy with sunitinib is a rare condition with 
unknown incidence and prognosis. Here, we report a case 
involving a 59‑year‑old male who had a history of underlying 
stable aspergilloma and was newly diagnosed with metastatic 
renal cell carcinoma. Following surgical resection for renal 
cell carcinoma and adjuvant chemotherapy with sunitinib 
for 8 months, the patient presented with hemoptysis. Chest 
computed tomography revealed an increased soft tissue mass 
and air crescent sign of the underlying aspergilloma, combined 
with consolidation and bronchial artery hypertrophy around 
the lesion. The patient underwent bronchoscopy with a biopsy 
of the lesion and was eventually diagnosed with chronic necro-
tizing pulmonary aspergillosis, which had progressed from the 
underlying stable aspergilloma. This case highlights the fact 
that clinicians should be aware of the risk of opportunistic 
conversion from stable aspergilloma to invasive fungal infec-
tions in patients undergoing sunitinib treatment.

Introduction

Semi‑invasive aspergillosis, also known as chronic necrotizing 
pulmonary aspergillosis, is a form of aspergillosis infection 
in which the fungus demonstrates an intermediate phenotype 
between a simple saprophyte and an invasive pathogen (1). This 
form of aspergillosis infection is extremely rare in patients 
with normal immunity. The major risk factor triggering 
invasiveness of aspergillosis is the significant compromise of 

immune function due to various insults, including underlying 
immunodeficiency or malignancy, cytotoxic chemotherapies 
and conditioning regimens for solid organ or hematopoietic 
stem cell transplantation. These insults are also known to 
contribute to poor patient outcome (2,3).

Sunitinib, an indolin‑2 analog that inhibits various types 
of receptor tyrosine kinases (RTKs), is currently the treatment 
of choice in patients with metastatic renal cell carcinoma and 
imatinib‑resistant gastrointestinal stromal tumors (4,5). Adverse 
effects including cytopenia, diarrhea, nausea, skin symptoms 
and abnormal heart functions are reported, but opportunistic 
fungal infection caused by sunitinib treatment is a rare condition 
of unknown incidence and prognosis (5,6). Here, we report a case 
of pulmonary aspergilloma that progressed to semi‑invasive 
aspergillosis following sunitinib treatment. Written informed 
consent was obtained from the patient for this study.

Case report

A 59‑year‑old male had previously been diagnosed with 
stable aspergilloma in the upper lobe of the left lung and was 
undergoing routine follow‑up and observation of the size of 
the fungal ball (Fig. 1A). After 7 months, the patient presented 
with chest discomfort and was eventually diagnosed with renal 
cell carcinoma of the right kidney, with distant metastasis to 
the left eighth rib. He underwent right radical nephrectomy 
with chest wall resection. After recovering from surgery, he 
started adjuvant chemotherapy with sunitinib. This treatment 
was continued for 8 months.

During the ninth month of sunitinib therapy, hemoptysis 
developed and reached a level of ~400 ml in the last 10 days of 
treatment. Physical examination revealed decreased breathing 
sounds in the left upper lung. Blood tests revealed decreased 
hemoglobin levels (9.9 g/dl) and increased C‑reactive protein 
levels (3.91 mg/dl). Prothrombin time, activated partial throm-
boplastin time, fibrinogen levels and liver function tests were 
all within the normal ranges. Chest computed tomography 
revealed interval development of paramediastinal consolida-
tion and bronchial wall thickening in the left upper lobe, with 
an increased soft tissue mass and air crescent sign in the under-
lying aspergilloma lesion. Left bronchial artery hypertrophy 
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was also observed (Fig. 1B). Bronchial artery embolization 
was performed to control hemoptysis. Upon bronchoscopic 
examination, a round, black fungal ball was noted to be 
impacted in the apicoposterior segment of the upper division 
of the left upper lobe (Fig. 2). An endoscopic biopsy was taken 
from the visible mass. Pathological examination including 
Gomori methenamine silver and periodic acid‑Schiff staining 
revealed numerous fungal hyphae, which were morphologi-
cally consistent with aspergillosis (Fig. 3).

Sunitinib therapy was discontinued, and the patient was 
started on treatment with oral voriconazole (200 mg bid). 
Treatment with voriconazole led to an improvement in his 
symptoms and radiological resolution of consolidation around 
the aspergilloma. A cavity remained in the left lung following 
antifungal treatment (Fig. 1C).

Discussion

The typical niches of Aspergillus are air, soil, food and 
decaying organic material. The conidia of Aspergillus are 

Figure 3. Microscopic findings in the biopsied tissue obtained during bron-
choscopy, revealing numerous fungal hyphae morphologically consistent 
with aspergillosis. (A) Hematoxylin and eosin staining; magnification, x400. 
(B) Gomori methenamine silver staining; magnification, x400. (C) Periodic 
acid‑Schiff staining; magnification, x400. 

Figure 2. Bronchoscopy demonstrating a round, black fungal ball in the 
upper division of the apicoposterior segment of the left upper lobe. 

Figure 1. (A) Chest computed tomography demonstrating an irregular 
cavitary mass and air crescent sign in the left upper lobe, consistent with 
stable aspergilloma. (B) Chest computed tomography demonstrating bubbly 
opacity surrounding the underlying aspergilloma with paramediastinal con-
solidation and bronchial wall thickening in the left upper lobe. (C) Chest 
computed tomography following treatment with voriconazole and clinical 
improvement, demonstrating decreased consolidation and a reduction in 
inflammatory nodules around the aspergilloma. 
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easily dispersed into the air and when they reach a permis-
sive environment, such as the lung of an immunosuppressed 
patient, they germinate into hyphae, the invasive form of 
Aspergillus (7). The virulence of aspergillosis depends on 
the immune status of the host, but leads to poor outcome in 
patients with significantly compromised immune function, 
regardless of the cause (3). Compared with the notably high 
incidence and mortality of invasive aspergillosis among 
patients undergoing cytotoxic regimens during hematopoietic 
cell transplantation, invasive and semi‑invasive forms of 
aspergillosis are relatively rare in patients undergoing targeted 
chemotherapy with RTK inhibitors. To date, there has been 
only one reported case of invasive aspergillosis occurring 
following treatment with sunitinib (5).

In the current case, the patient had underlying stable 
pulmonary aspergilloma prior to the diagnosis of renal cell 
carcinoma and sunitinib treatment. In the majority of patients, 
stable aspergilloma does not change in size or invade the 
surrounding tissue. It is reported to spontaneously resolve 
or decrease in size in ~13% of cases (8). Therefore, stable 
aspergilloma does not usually require active treatment. During 
follow‑up, an increase in size or conversion into a semi‑inva-
sive/invasive form of aspergillosis is rare (8,9).

In the present case, stable aspergilloma progressed and 
converted to semi‑invasive aspergillosis after sunitinib therapy 
was adopted. For the treatment of semi‑invasive aspergillosis, 
antifungal agents including voriconazole, amphotericin B 
and itraconazole should be used promptly. Surgical resection 
should be considered for patients with recurrent hemoptysis 
and those intolerant or resistant to antifungal therapy (9).

Sunitinib inhibits various RTKs including vascular endo-
thelial growth factor receptors 1 and 2, platelet‑derived growth 
factor receptors and fibroblast growth factor receptor 1, leading 
to a 40‑44% partial response rate in metastatic renal cell carci-
noma patients (10). Previous studies also suggest that sunitinib 
inhibits the phosphorylation of signal transducer and activator 
of transcription 3 (Stat3) and Src‑tyrosine kinase, suppressing 
the response of Th‑1‑type cytokines and SYK‑tyrosine kinase, 
which uses Stat3 as a substrate. Th‑1‑type cytokine responses 
and SYK‑dependent signals are known to be significant in 
the mechanism of host defense against Aspergillus and other 

fungi (5). Therefore, it is likely that inhibition of Stat3 by 
sunitinib plays a key role in the development of aspergillosis 
infections in patients taking this medication.

The current case suggests that clinicians should be aware of 
the potential risk of opportunistic fungal infections in patients 
undergoing sunitinib treatment. In particular, patients with 
underlying stable aspergilloma who are planning to undergo 
sunitinib therapy should be warned of the risk of conversion 
into semi‑invasive or invasive pulmonary aspergillosis. In such 
patients, monitoring of the symptoms of invasive aspergillosis 
and radiological changes in the underlying stable aspergilloma 
is required.
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