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• Alveolar hemorrhage (e.g., potentially induced by 
anticoagulants or immunosuppressants)

• Pulmonary hypertension (e.g., related to anorexigens)

The clinical presentation is often nonspeciϐic, with 
symptoms such as cough, dyspnea, and radiographic 
abnormalities which can often delay diagnosis. High-
resolution computed tomography (HRCT) and bronchoscopic 
evaluation remain cornerstone diagnostic tools for evaluation 
in clinical practice, though histopathology is deϐinitive.

Notably, although the pathological patterns of DIPI are 
heterogeneous, immune-mediated mechanisms appear to 
predominate with newer biologics and immune checkpoint 
inhibitors, whereas direct cytotoxic injury remains more 
characteristic of traditional chemotherapeutic agents. 
This distinction has important therapeutic implications, as 
immune-mediated injury may respond more favorably to 
immunosuppressive strategies, while cytotoxic injury often 
requires early recognition and irreversible drug cessation to 
prevent progressive ϐibrosis.

Molecular mechanisms underlying drug-induced 
pulmonary injury

At the molecular level, drug-induced pulmonary injury is 
frequently mediated by dysregulated inϐlammatory signaling 
pathways. Key cytokines implicated include tumor necrosis 

Introduction
Drug-induced pulmonary injury (DIPI) encompasses a 

spectrum of pulmonary pathologies resulting from adverse 
reactions to medications. These injuries may range from 
transient inϐiltrates to progressive ϐibrosis, often mimicking 
idiopathic or autoimmune pulmonary conditions. The growing 
arsenal of therapeutic agents, particularly in oncology and 
rheumatology practices, has substantially expanded the list of 
drugs implicated in DIPI, making it a critical area of clinical 
concern [1].

Recent studies estimate that drug-induced pulmonary 
injury accounts for approximately 3% - 5% of interstitial lung 
disease cases, with higher incidence reported among patients 
receiving antineoplastic agents and immune checkpoint 
inhibitors.

Mechanisms and clinical spectrum

The pathogenesis of DIPI is multifactorial and remains 
complex, involving direct cytotoxic drug effects and immune-
mediated inϐlammatory responses, oxidative stress and 
genetic predisposition [2,3]. Common injury patterns include:

• Interstitial pneumonitis and ϐibrosis (e.g., commonly 
associated with bleomycin and immune checkpoint 
inhibitors)

• Organizing pneumonia (e.g., frequently linked to 
amiodarone and rituximab)

Abstract
Drug-induced pulmonary injury (DIPI) represents a signifi cant, though often 

under-recognized, complication of pharmacotherapy. With the increasing global 
use of chemotherapeutic agents, immunomodulators, and novel biologics, the 
reported incidence of DIPI is rising, thereby posing signifi cant diagnostic and 
management challenges. This mini-review outlines the mechanisms, clinical 
manifestations, and current treatment approaches for DIPI, while highlighting 
recent advances in biomarker discovery and targeted interventions. This review 
emphasizes early detection and personalized management to mitigate morbidity 
and mortality associated with this condition.
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Practical takeaways for clinicians

Clinicians should maintain a high index of suspicion for DIPI 
in patients presenting with new respiratory symptoms while 
receiving high-risk medications. Early drug discontinuation, 
timely imaging, and prompt initiation of corticosteroids when 
indicated are critical to improving outcomes. Multidisciplinary 
collaboration is essential for accurate diagnosis and optimal 
management.

Conclusion
Drug-induced pulmonary injury represents a growing 

clinical challenge requiring heightened clinical vigilance. While 
cessation of the causative drug and corticosteroids form the 
cornerstone of current therapeutic management, personalized 
approaches based on mechanistic insights are gradually 
emerging. Future research should prioritize predictive 
biomarkers and targeted therapies to reduce the burden of 
DIPI in an era of rapidly expanding pharmacotherapy.

Acknowledgment
The author acknowledges that no individuals, institutions, 

or organizations contributed to this work in a manner that 
meets acknowledgment criteria.

However, the author thanks The Edo State University 
College of Medicine Library service for their literature related 
provisions in and to part of the work.

References
1. Spagnolo P, Bonniaud P, Rossi G, Sverzellati N, Cottin V. Drug-induced 

interstitial lung disease. Eur Respir J. 2022:2022 Oct 27;60(4):2102776. 
Camus PH, Foucher P, Bonniaud PH, Ask K. Drug-induced infi ltrative lung 
disease. Eur Respir J. 2001. Available from: 
https://doi.org/10.1183/13993003.02776-2021 

2. Zhang Q, Tang L, Zhou Y, He W, Li W. Immune checkpoint inhibitor-
associated pneumonitis in non-small cell lung cancer: current 
understanding in characteristics, diagnosis, and management. Front 
Immunol. 2021 May 28;12:663986. Available from: 
https://doi.org/10.3389/fi mmu.2021.663986 

3. Burman S, Das A, Gupta N. Atypical radiological presentation of 
bleomycin-induced lung injury: Case report and review of literature. 
Curr Med Res Pract. 2020: 10(5):p 244-247. Available from: 
https://doi.org/10.4103/cmrp.cmrp_20_20    

4. Tomos I, Roussis I, Matthaiou AM, Dimakou K. Molecular and genetic 
biomarkers in idiopathic pulmonary fi brosis: where are we now? 
Biomedicines. 2023. Available from: 
https://doi.org/10.3390/biomedicines11102796   

5. Luo J, Beattie JA, Fuentes P, Rizvi H, Egger JV, Kern JA, et al. Beyond 
Steroids: Immunosuppressants in steroid-refractory or resistant 
Immune-related adverse events. J Thorac Oncol. 2021.;16(10):1759-1764. 
Available from: https://doi.org/10.1016/j.jtho.2021.06.024

factor-α (TNF-α), interleukin-6 (IL-6), and transforming 
growth factor-β (TGF-β), which contribute to alveolar 
inϐlammation, endothelial injury, and ϐibrotic remodeling. 
Immune checkpoint inhibitors may amplify T-cell–mediated 
lung injury through enhanced immune activation, whereas 
cytotoxic agents induce oxidative stress and direct epithelial 
cell damage. Understanding these pathways may facilitate the 
development of targeted therapeutic strategies.

Current management strategies

Initial management primarily involves discontinuation of 
the suspected offending agent and supportive care. Systemic 
corticosteroids are widely used for immune-mediated injury, 
though the evidence remains largely observational [4,5] 
(Table 1). Emerging therapeutic approaches include:

• Biomarker-guided therapy: Serum markers (e.g., 
KL-6, SP-D) as well as genomic proϐiling may enable 
earlier and more accurate risk stratiϐication and early 
intervention.

• Anti ibrotic agents: Pirfenidone and nintedanib, 
currently approved for idiopathic pulmonary ϐibrosis, 
are currently under investigation for drug-induced 
ϐibrosis.

• Immunomodulation: Tailored regimens for steroid-
refractory cases, including agents such as mycophenolate 
mofetil or rituximab, have demonstrated preliminary 
promise.”

Future directions

Advances in pharmacogenomics and artiϐicial intelligence 
offer the potential to better predict individual susceptibility 
to DIPI-related lung injury, including machine-learning 
models that analyze electronic health records and imaging 
data to identify early radiographic patterns of drug-induced 
pneumonitis. Large-scale collaborative registries and robust 
post-marketing surveillance are essential to reϐine risk-beneϐit 
proϐiles of newer drugs. Multidisciplinary teams integrating 
pulmonology, pharmacology, and radiology may enhance 
patient outcomes through early recognition and protocol-
driven management.

Table 1: Common Causative Drugs, Pulmonary Injury Patterns, and Management 
Approaches in DIPI

Drug class Example agents Common injury 
pattern General management

Chemotherapeutic 
agents

Bleomycin, 
methotrexate

Interstitial 
pneumonitis, ϐibrosis

Drug discontinuation, 
corticosteroids

Immune checkpoint 
inhibitors

Nivolumab, 
pembrolizumab Pneumonitis Corticosteroids, 

immunosuppression

Antiarrhythmics Amiodarone Organizing 
pneumonia

Drug withdrawal, 
steroids

Immunosuppressants Rituximab Alveolar hemorrhage Supportive care, 
immunomodulation


