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Abstract. Gefitinib, a first‑generation epidermal growth factor 
receptor‑tyrosine kinase inhibitor (EGFR‑TKI), is widely 
used in treating non‑small cell lung cancer (NSCLC) with 
EGFR mutations. Although effective, gefitinib is associated 
with rare but life‑threatening interstitial lung disease (ILD). 
In the present study, a 68‑year‑old male with stage IIIB lung 
adenocarcinoma was reported, who developed acute inter‑
stitial pneumonia 20 days after initiating gefitinib therapy. 
The patient presented with high fever (41˚C), dyspnea and 
hypoxemia. Chest CT revealed bilateral diffuse interstitial 
infiltrates and pleural effusion. After excluding infectious 
and cardiac etiologies, gefitinib‑induced ILD was diagnosed. 
Immediate discontinuation of gefitinib, combined with 
high‑dose glucocorticoids (methylprednisolone 80 mg/day) 
and oxygen therapy, led to clinical improvement. However, 
ILD recurred upon rechallenge with the original gefitinib 
dose. This case highlights the importance of early recogni‑
tion and prompt management of EGFR‑TKI‑related ILD. The 
challenges of rechallenging EGFR‑TKIs post‑recovery was 
further discussed and the need for personalized risk‑benefit 
assessments was emphasized.

Introduction

Lung cancer remains the leading cause of cancer‑related 
mortality worldwide, with non‑small cell lung cancer (NSCLC) 
accounting for 85% of cases (1,2). Early diagnosis of NSCLC 
involves the detection of tumor markers, CT scans and biop‑
sies. Although biopsy is the ‘gold standard’, it is invasive and 
may cause pain and infection. In recent years, liquid biopsy 
has proven to be a non‑invasive method for early screening 

in which circulating tumor cells, circulating tumor DNA and 
exosomes in the blood are detected (3). The treatment methods 
for NSCLC include surgery, radiotherapy, chemotherapy, 
molecular targeted therapy and immunotherapy.

Driver gene mutations are frequently detected in patients 
with advanced NSCLC. The epidermal growth factor receptor 
(EGFR) gene is the gene with the highest mutation rate in 
Asian patients with NSCLC, and EGFR signal transduction 
plays a notable role in tumorigenesis. EGFR‑tyrosine kinase 
inhibitors (TKIs) such as gefitinib are therefore an impor‑
tant treatment method for patients with advanced NSCLC 
harboring EGFR sensitive mutations (4‑6). While EGFR‑TKIs 
can improve the survival of patients with advanced NSCLC, 
their use is complicated by adverse effects that range from 
mild dermatological reactions to rare but fatal drug‑induced 
interstitial lung disease (ILD).

There is no single, absolute standard for the diagnosis of 
ILD caused by EGFR‑TKIs, but the following elements form a 
basis: (i) New or worsening respiratory symptoms or hypoxia; 
(ii) new radiographical findings via high‑resolution computed 
tomography (HRCT) consistent with ILD; and (iii) temporal 
association with gefitinib initiation and the exclusion of other 
likely causes (7,8). Gefitinib‑induced ILD, with a reported inci‑
dence of 1‑5%, typically manifests within 4 weeks of treatment 
initiation and carries a mortality rate exceeding 30% (9,10). The 
clinical presentation and course of EGFR‑TKI‑induced ILD 
can vary widely. Early diagnosis and intervention are critical. 
However, clinical overlap with tumor progression or infection 
complicates the management of this disease. In the present 
study, a case of gefitinib‑induced ILD was presented. Unlike 
typical EGFR‑TKI‑induced ILD, the patient manifested acute 
high fever as the initial symptom‑a rare feature not commonly 
reported in the literature. Furthermore, rapid recurrence of severe 
ILD within 24 h of gefitinib rechallenge provides unequivocal 
evidence of causality and highlights the peril of re‑exposure. 
These characteristics amplify the novelty of the current report 
and emphasize the diagnostic challenges, therapeutic strategies 
and considerations for rechallenging EGFR‑TKIs.

Case presentation

A 68‑year‑old male patient with a 15‑year smoking history 
and hypertension presented with a paroxysmal cough in 

Drug‑induced interstitial lung disease caused by gefitinib in 
the treatment of non‑small cell lung cancer: A case report

JING LIU1,  BIN QIU2,  ZHIPENG WANG2  and  YUPING SUN3

1Cheeloo College of Medicine, Shandong University, Jinan, Shandong 250012, P.R. China; 2Department of 
Thoracic Surgery, Affiliated Hospital of Weifang Medical University, Weifang, Shandong 261000, P.R. China; 

3Shandong Cancer Hospital and Institute, Shandong University, Jinan, Shandong 250117, P.R. China

Received March 15, 2025;  Accepted August 21, 2025

DOI: 10.3892/mco.2025.2894

Correspondence to: Professor Yuping Sun, Shandong Cancer 
Hospital and Institute, Shandong University, 440 Jiyan Road, Jinan, 
Shandong 250117, P.R. China
E‑mail: liujing7129602@126.com

Key words: gefitinib, interstitial pneumonia, epidermal growth 
factor receptor‑TKI, glucocorticoids, drug‑induced interstitial lung 
disease

https://www.spandidos-publications.com/10.3892/mco.2025.2894


LIU et al:  GEFITINIB‑INDUCED INTERSTITIAL LUNG DISEASE IN LUNG CANCER2

August 2021. The patient had no other chronic comorbidities, 
including chronic obstructive pulmonary disease, autoimmune 

disorders or other conditions affecting respiratory function or 
drug metabolism. Chest CT revealed a left lower lobe mass 

Figure 1. Chest CT scans of gefitinib‑induced interstitial lung disease before treatment. CT scan parameters: 120 kV, 131 mAs, slice thickness: 2.5 mm. (A) The 
white arrow indicates a mass in the left lower lobe of the lung. (B) The white arrow indicates enlarged mediastinal lymph nodes. CT, computed tomography.

Figure 2. Chest CT scans of gefitinib‑induced interstitial lung disease comparison between before and after treatment. The black arrow indicates diffuse 
ground‑glass opacities in both lungs, and the white arrow indicates pleural effusion. CT scan parameters: 120 kV, 131 mAs, slice thickness: 2.5 mm. Contrast 
agent: Iodixanol. (A and B) The chest CT showing bilateral diffuse ground‑glass opacities (involving >50% lung fields), with bilateral pleural effusion before 
treatment. (C and D) The repeat chest CT showing residual ground‑glass opacities (<30% lung involvement) and pleural effusion after therapy. (E and F) CT 
showing almost completely resolved ground‑glass opacities (<10% lung involvement) and pleural effusion after therapy. CT, computed tomography.
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and mediastinal lymphadenopathy (Fig. 1A and B). A subse‑
quent biopsy indicated lung adenocarcinoma. Whole‑body CT 
examination further revealed mediastinal and left hilar lymph 
node metastasis. Therefore, lung adenocarcinoma (cT2N3M0, 
stage  IIIB) was diagnosed. Considering the difficulty of 
complete surgical resection, the patient was finally diagnosed 
with unresectable locally advanced NSCLC. Subsequent path‑
ological gene detection indicated an EGFR exon 19 deletion. 
After one cycle of chemotherapy with pemetrexed (500 mg/m2, 
with a total dose of 900 mg) and carboplatin (AUC=5, with a 
dose of 600 mg), gefitinib (250 mg/day) was initiated in late 
September 2021 due to severe bone marrow suppression, 
which necessitated the discontinuation of chemotherapy.

A total of 20 days post‑gefitinib initiation, the patient 
developed a fever (41˚C) and progressive dyspnea. On October 
17, the patient further developed wheezing, palpitations and 
shortness of breath, with a blood oxygen saturation of only 
80%. Arterial blood gas analysis showed a PaO2 of 43 mmHg 
and a PaCO2 of 28 mmHg. Physical examination revealed 
tachypnea with bilateral fine crackles audible over the lower 
lung fields. A repeat chest CT showed extensive diffuse disease 
in both lungs, with interstitial disease and bilateral pleural 
effusion (Fig. 2A and B). Since the pulmonary inflammation 
had progressed rapidly and the patient had developed type I 
respiratory failure, the patient was transferred to the ICU for 
further treatment. The patient underwent a series of tests for 
infection, including blood, urine and sputum cultures as well as 
respiratory virus, fungal and tuberculosis testing. The results 
of the laboratory tests and virus indicators were negative, 
suggesting a low possibility of bacterial or viral pneumonia. 
In addition, a cardiac cause was ruled out following cardiac 
ultrasonography. Therefore, ILD caused by gefitinib was 
highly suspected. Immediate methylprednisolone therapy was 
commenced, gefitinib administration was halted, an oxygen 
mask (oxygen flow rate of 5 l/min) was used, and thoracen‑
tesis and catheter drainage were performed. The patient was 
treated with intravenous methylprednisolone 80 mg daily for 
1 week, followed by 40 mg daily for 1 week, which was then 
transitioned to oral prednisone and tapered as follows: 30 mg 
daily for 1 week, 20 mg daily for 1 week, 10 mg daily for 
1 week and finally 5 mg daily for 2 weeks before discontinu‑
ation. No additional tapering strategies were used. The total 
duration of corticosteroid therapy was 7 weeks. After 6 days 
of treatment, the condition of the patient notably improved, 
spontaneous breathing was stable, PaO2 increased to 98% and 
reexamination by chest CT showed that the inflammation was 
relieved (Fig. 2C and D). The patient was considered stable, 
discharged and the steroid administration was tapered weekly 
as described. The patient returned to the hospital after 4 weeks 
and follow‑up chest CT showed that the inflammation had 
been controlled (Fig. 2E and F).

After steroid withdrawal for 1  month, gefitinib was 
restarted at 250 mg/day due to disease progression. Within 
2 weeks, ILD had recurred, prompting the permanent discon‑
tinuation of gefitinib.

Discussion

Gefitinib‑induced ILD poses significant diagnostic challenges 
due to its non‑specific clinical presentation, which often overlaps 

with infectious pneumonia, tumor progression or cardiogenic 
pulmonary edema (1,11). In the present case, the patient's acute 
onset of fever, hypoxemia and bilateral ground‑glass opacities 
on CT raised the suspicion of ILD, but rigorous exclusion of 
alternative etiologies was required. Notably, while dyspnea 
and cough are the most common presenting symptoms, often 
accompanied by hypoxemia and radiographical evidence of 
diffuse lung injury, the initial manifestation of a high‑grade 
fever observed in the present patient is uncommon. Large‑scale 
studies and literature reviews of EGFR‑TKI‑related ILD 
consistently report that high fever over 40˚C is an uncommon 
symptom compared with respiratory symptoms (12,13). When 
fever does occur, it is often low‑grade or moderate. However, 
in the present case, the absence of microbial pathogens in 
the cultures and the indication of normal cardiac function by 
echocardiography strengthened the diagnosis of drug‑induced 
injury. The absence of specific early symptoms transforms 
ILD into a ‘silent threat’, necessitating proactive surveillance. 
HRCT remains the cornerstone for evaluating ILD as it reli‑
ably highlights characteristic patterns such as diffuse alveolar 
damage and interstitial thickening (14). Periodic HRCT in 
high‑risk populations is essential for early detection, enabling 
timely intervention before irreversible fibrosis occurs. While 
balancing risks and costs, HRCT use can significantly improve 
diagnostic accuracy and patient outcomes. Future advances 
in biomarker detection may refine this approach, but HRCT 
remains indispensable today.

While ILD is a recognized adverse effect of EGFR‑TKIs, 
its incidence and severity vary significantly between genera‑
tions  (15). First‑generation TKIs such as gefitinib carry a 
substantially higher risk of ILD compared with third‑gener‑
ation TKIs such as osimertinib. This difference is attributed 
to the greater selectivity of osimertinib for mutant EGFR 
over wild‑type EGFR, potentially reducing off‑target effects 
in the lung parenchyma (16). Additionally, the severity and 
incidence of ILD induced by gefitinib may differ from the ILD 
induced by other EGFR‑TKIs. Among the reported cases of 
ILD caused by gefitinib, the majority occurred within 4 weeks 
of administration  (17). In the POLARSTAR study, 58.5% 
of the ILD cases also developed within 4 weeks of erlotinib 
treatment, while osimertinib‑induced ILD is more likely to be 
delayed (median time: 3‑6 months) (13,18,19).

The pathogenesis of EGFR‑TKI‑related ILD remains 
incompletely understood, but emerging evidence implicates 
both direct epithelial toxicity and immune‑mediated mecha‑
nisms. For instance, gefitinib inhibits heat shock protein 70 
(HSP70), a molecular chaperone critical for mitigating oxida‑
tive stress and repairing alveolar epithelial damage  (20). 
Preclinical studies have demonstrated that HSP70 down‑
regulation exacerbates pulmonary fibrosis, a finding consistent 
with the rapid progression of ILD observed in the present 
patient  (21,22). Additionally, gefitinib upregulates inter‑
leukin‑6, a pro‑inflammatory cytokine linked to acute lung 
injury (23). The temporal association between drug initiation 
and symptom onset (20 days) in the present case aligns with 
the proposed immunological mechanisms, where cytokine 
storms precipitate diffuse alveolar damage (24). These findings 
highlight the dual role of EGFR‑TKIs in targeting oncogenic 
signaling pathways while inadvertently disrupting pulmonary 
homeostasis.
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The immediate discontinuation of gefitinib and the 
initiation of glucocorticoids are pivotal to reversing ILD 
progression  (15,25,26). In the present study, the patient 
received methylprednisolone at 80 mg/day, a moderate‑dose 
regimen that achieved rapid clinical improvement. This aligns 
with studies advocating for early, aggressive steroid therapy 
to suppress immune hyperactivation  (13,27). However, the 
optimal dosing remains a contentious topic; severe cases may 
require pulse therapy (such as methylprednisolone 1 g/day 
for 3 days) to control fulminant inflammation (26,28). The 
marked radiological resolution in the present case underscores 
the importance of timely intervention. Nonetheless, steroid 
tapering must be gradual to prevent relapse as abrupt with‑
drawal may exacerbate subclinical inflammation (29).

Reintroducing EGFR‑TKIs after ILD recovery remains 
a clinical dilemma  (30). While EGFR‑TKIs can often be 
successfully reintroduced at the same or reduced dose after 
the resolution of mild/moderate ILD with appropriate manage‑
ment, same‑dose gefitinib rechallenge carries a significant and 
well‑documented risk of rapid, frequently fatal, ILD recur‑
rence. A study suggests that switching to third‑generation 
agents (such as osimertinib) or dose reduction may mitigate 
recurrence risk  (31). In the present study, after re-admin‑
istering gefitinib in response to strong patient demand, ILD 
rapidly recurred, highlighting the unpredictability of this 
approach. Notably, pre‑existing risk factors, such as smoking 
history and male sex, likely heightened the susceptibility to 
recurrent injury (32). Current guidelines recommend perma‑
nent discontinuation of the culprit EGFR‑TKI, with alternative 
therapies considered for disease control (33). In select cases, 
cautious rechallenge combined with steroid or with acet‑
ylcysteine prophylaxis may be attempted, but this requires 
meticulous monitoring (13).

In conclusion, gefitinib‑induced ILD is rare but with high 
mortality, and the exact pathogenesis remains unclear, which 
needs further exploration in the future. Patients with NSCLC 
with high risk factors for ILD should be monitored. Once ILD 
occurs, it is necessary to stop the EGFR‑TKI in time and give 
effective treatment. Further research is needed to elucidate 
biomarkers predictive of ILD risk, such as serum IL‑6 levels 
or HSP70 expression, which could guide personalized therapy.
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