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DRUG INDUCED LUNG INJURY - DEFINTION

• Heterogeneous group of adverse drug reactions, ranging from mild to progressive 
and life-threatening disease 

• Affects the airway, parenchyma, pulmonary vessels, and pleura.

Camus P, Bonniaud P, Fanton A, et al. (2004) Drug-induced and iatrogenic infiltrative lung disease. Clin Chest Med 



GENERAL PRINCIPLES OF DILI

• Clinical presentation : non-specific

• Variable latency from drug initiation

• Often dose independent

• May be acute, subacute or chronic

• Variety of radiographic and histopathologic pattern 

• Diagnosis of exclusion

• Resolution usually occurs with discontinuation and rechallenge is generally not 
recommended

Megan Harrison.et.al (2024)Drug-induced interstitial lung disease: Expert Review of Respiratory Medicine, 18



CONTRIBUTING CONFOUNDING FACTORS

• Non-specificity of clinical, radiological and histological findings

• Multiple pulmonary manifestations for a single drug

• Compounded toxicity with multiple drugs

• Underlying disease with similar pulmonary manifestation

• Idiosyncratic in majority of cases ( dose- independant)

         Exceptions (amiodarone, bleomycin.)

Megan Harrison.et.al (2024)Drug-induced interstitial lung disease: Expert Review of Respiratory Medicine, 18



EPIDEMIOLOGY



Skeoch S. et al. Drug Induced Interstitial Lung Disease: A Systematic Review. J Clin Med. 2018.
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PATHOPHYSIOLOGY 
AND MECHANISM 



PATHOPHYSIOLOGY

Idiosyncratic event:

• Seen in majority of cases (  often dose independent)

• Risk factors influencing individual’s susceptibility:

a) Genetically determined

b) Due to concurrent exposures to other medications or environmental agents

c) Individual’s comorbid disease

d) Combination of these factors

Delaunois LM. Mechanisms in pulmonary toxicology. Clin Chest Med. 2004



Megan Harrison.et.al (2024)Drug-induced interstitial lung disease: Expert Review of Respiratory Medicine, 18

Broadly into two types:

• Direct cytotoxicity
• Immune-mediated injury



OTHER MECHANISMS

• Interference with  alveolar repair ( EGFR inhibitors ) 

• Abnormal protease/antiprotease balance and interference with lipid metabolism ( 
Amiodarone) 

• Oxygen radical generation : Cytotoxic damage (Bleomycin)

• Redox recycling (Nitrofurantoin , paraquat, adriamycin)

Delaunois LM. Mechanisms in pulmonary toxicology. Clin Chest Med. 2004



RISK FACTORS COMMENTS

Dose-dependent toxicity
• Amiodarone (400mg for at least 2 months) 

bleomycin (400 units),mitomycin (50 mg·m−2),
• Chest radiation therapy.

Underlying condition associated with ILD
• Rheumatoid arthritis 
• Systemic sclerosis 

Combination of pneumo-toxic drugs Chemotherapies, following radiation and/or ICIs

Genetics
• Familial pulmonary fibrosis
• EGFR TKI in Japanese population

High FiO2 Chemotherapy, radiation, amiodarone

Rechallenge
Usually not recommended and, if needed, only after
multidisciplinary discussion.

Spagnolo P, Bonniaud P, Rossi G, et al. Drug-induced interstitial lung disease. Eur Respir J 2022;



CLINICAL FEATURES

• Nonspecific mostly

• Cough

• Fever

• Dyspnea

• Hemoptysis

• Pleuritic chest pain

Megan Harrison.et.al (2024)Drug-induced interstitial lung disease: Expert Review of Respiratory Medicine, 18



GENERAL APPROACH 

• High index of suspicion - If there is any temporal association 

• Recognition of patterns of lung injury

• Excluding other etiological causes

a)Lab testing

b)CXR and HRCT 

c)PFT

d)Echo

e)Bronchoscopy

f)Biopsy 

Megan Harrison.et.al (2024)Drug-induced interstitial lung disease: Expert Review of Respiratory Medicine, 18



Category Tests/Indicators

Total White Cell Count, differential Blood eosinophilia

Imaging Chest X-ray, HRCT

Pulmonary Function Tests Reduced DLCO, FEV1, FVC, and/or TLC

Selected Microbiological Testing

Opportunistic infections
• Viral - SARS CoV2, CMV
• Fungal -Aspergillosis, Pneumocystis jirovecii
• Bacterial - Tuberculosis,NTM, Nocardia species
• Parasitic -

Strongyloidiasis, Ascariasis, Schistosomiasis

Megan Harrison.et.al (2024)Drug-induced interstitial lung disease: Expert Review of Respiratory Medicine, 18



Category Tests/Indicators

Bronchoscopy for BAL Cultures and Cell Count
Differential

▪ BAL galactomannan
▪ BAL eosinophilia, lymphocytosis
▪ Hemosiderin 

laden macrophages(alveolar haemorrhage)
▪ Foamy macrophages (amiodarone)

EBUS with Transbronchial Needle Aspiration
Granulomatous inflammation (sarcoidal reaction) versus
malignancy

Autoantibodies Including ANCA
ILD secondary to existing or emerging autoimmune dise
ase (RA, SScl, vasculitis, paraneoplastic)

Cardiac Tests (BNP, Troponin, Echo)
Drug-
induced or unrelated (cardiogenic pulmonary edema)

U. Costabel et al. (2004). Bronchoalveolar lavage in drug-induced lung disease. Clinical Chest Medicine.



PATTERNS OF ILD



COMMONEST PATTERN

• Nonspecific interstitial pneumonia (NSIP)

• Organizing pneumonia (OP)

•  Hypersensitivity pneumonitis (HP)

• Diffuse alveolar damage (DAD) 

• Eosinophilic pneumonia (EP),

Distefano G, Fanzone L, Palermo M, et al. HRCT Patterns of Drug-Induced Interstitial Lung Diseases: A Review. Diagnostics. 2020
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SARCOID LIKE 
PATTERN

▪ The pattern is characterized by the 
presence of sarcoidosis-like bilateral 
pulmonary infiltrates and non-
necrotizing granulomas surrounded by 
variable signs of fibrosis

▪ Mediastinal lymphadenopathy 

▪ Drugs : Infliximab and etanercept

Distefano G, Fanzone L, Palermo M, et al. HRCT Patterns of Drug-Induced Interstitial Lung Diseases: A Review. Diagnostics. 2020



RADIOLOGICAL PATTERN AND OTHER 
PULMONARY MANIFESTATION 

Megan Harrison.et.al (2024)Drug-induced interstitial lung disease: Expert Review of Respiratory Medicine, 18



RADIOLOGICAL PATTERN AND OTHER 
PULMONARY MANIFESTATION 

Megan Harrison.et.al (2024)Drug-induced interstitial lung disease: Expert Review of Respiratory Medicine, 18



SYSTEMIC DRUG INDUCED SYNDROME

• DRESS syndrome ( Drug rash with eosinophilia and systemic symptoms) 

    -5- 25% patients may have lung involvement 

   -Drugs: Minocycline and anticonvulsants

• Drug induced SLE :

       -Amiodarone, hydralazine, procainamide, methyldopa, isoniazid

• Pulmonary-renal syndrome:

     -Phenytoin, PTU, hydralazine, D-penicillamine

Distefano G, Fanzone L, Palermo M, et al. HRCT Patterns of Drug-Induced Interstitial Lung Diseases: A Review. Diagnostics. 2020



ROLE OF 
BRONCHOALVEOLAR 

LAVAGE



BAL

• Frequently  non-diagnostic  by itself

• BAL is usually done to rule out an infective cause

• Useful in diagnosing DAH ( Pattern of drug- induced lung injury) 

• any type of alveolitis (lymphocytic, neutrophilic, eosinophilic, or mixed)

• Amiodarone induced DILD shows foamy intracytoplasmic alterations and 
corresponds to a form of phospholipidosis  - high specificity

U. Costabel et al Bronchoalveolar lavage in drug-induced lung disease Clin Chest Med 25 (2004) 25–35



BAL

Cellular analysis:

• Most common BAL cellular profile: Lymphocytosis ( ≥25% lymphocytes)

• Lymphocyte subset analysis ( not recommended routinely)

a)CD8+ T cell predominance: Drug induced HP

b)CD4+ T cell predominance: Methotrexate, sirolimus (Immunomodulatory drugs)

• ≥25% eosinophils: Acute or chronic eosinophilic pneumonia

U. Costabel et al Bronchoalveolar lavage in drug-induced lung disease Clin Chest Med 25 (2004) 25–35



ROLE OF LUNG BIOPSY



• Retrospective study

• Inclusion criteria- Suspected DILD who underwent bronchoscopy and biopsy 

• Over a 5-yr period, 44 patients underwent bronchoscopy, and all had a 
bronchoalveolar lavage and 33 underwent TBLB.

• Thirty-three of the 44 patients underwent TBLB (75%), and the results of TBLB 
were diagnostically helpful in 25 (75.7%) of the procedures

• HP pattern- DAD ( 8),OP (8), HP(1), CIP (8)

• Conclusion :  the clinical usefulness histology is  arbitrary.



• Prospective of 5 years duration, N= 42

• Compared the results of high resolution computed tomography (HRCT) and cyto histology after 

transbronchial biopsy in the evaluation of drug-related interstitial lung disease

• Transbronchial biopsy was performed in 38 patients

• HRCT  patterns: noncardiogenic pulmonary oedema (n=13); organising pneumonia (OP) (n=9); 

hypersensitivity pneumonitis (HP) (n=2); alveolar haemorrhage (AH) (n=2); nonspecific interstitial 

pneumonia (NSIP) (n=5); lipoid pneumonia (LP) (n=1); sarcoid-like pattern (n=1). 

• Cytohistological diagnosis DAD- 11 patients, OP in 7, HP in 3, AH in 3 , chronic interstitial pneumonia (CIP) 

in 8,  LP in 3 and pseudosarcoidosis in 1. 

• Sensitivity and specificity of the radiological analysis was good, which were 86% and  88% for OP and   

100% and 93% for DAD.
Lung biopsy is not routinely recommended for patients 

suspected for DILD



HISTOLOGIC PATTERN IN ILD

Major histopathologic forms of ILD:

• Cellular and fibrotic NSIP

• Usual Interstitial pneumonia

• Hypersensitivity pneumonitis

• Organising pneumonia (with/without obliterative bronchiolitis)

• Eosinophilic pneumonia

• Desquamative interstitial pneumonias

• Diffuse alveolar damage



MANAGEMENT OF DI-
ILD



Case Details

•  50 year old male

• Never smoker

• K/C/O DLBCL on R-CHOP

 regimen since 2023

Last cycle- 13/5/2024

• SOB x 1months

• Cough x 2 weeks



Commonly used drugs

Bleomycin

Immune check point inhibitors

Amiodarone

DMARDS-Methotrexate



Challenges in management of DI-ILD

• Lack of Evidence: Treatments for drug-induced ILD are rarely evaluated in 

controlled clinical trials, leading to uncertainty in management strategies.

• Unpredictable Prognosis: Chemotherapy-induced ILD can result in severe or fatal 

outcomes, even with drug discontinuation and glucocorticoid therapy.

• Guideline Limitations: Current guidelines are based on observational reports and 

clinical experience, lacking standardization and validation through prospective 

trials.



BLEOMYCIN



BLEOMYCIN 

Epidemiology :

▪ Incidence of bleomycin induced pneumonitis : 6% - 18%

▪ Overall mortality : 3% or less

Mechanism:

Free radical injury→ leak of endothelium → release of inflammatory cells like TNF 

alpha and TGF beta→ Fibroblast activation → Interstitial fibrosis

Hay J, Shahzeidi S, Laurent G. Mechanisms of bleomycin induced lung damage. Arch Toxicol. 1991



RISK FACTORS

• Age > 70 yrs /Higher cumulative dose ( >400 units)

• Oxygen therapy (avoid O2 for 6 moths)

• Creatinine clearance < 35 ml/min

• Concurrent use with other chemotherapeutic agents( eg: ABVD regimen for 
Hodgkin Lymphoma)

• Radiation recall effect- avoid radiation for 28 days preceding bleomycin

• Smoking

Sleijfer S. Bleomycin-induced pneumonitis. Chest. 2001



BLEOMYCIN

Sleijfer S. Bleomycin-induced pneumonitis. Chest. 2001



Conclusion:
• Out of 286 patients, 10 developed 

pulmonary toxicity

• Case 1, 3,10 -  diagnosis was 
unsuspected prior to death

• Case 8- Died due to BIP

Dorothy A.et al Chest . 1984 Nov;86(5):723-8
 



• Retrospective analytic study from 1998 to 2012 ( 14 years)

• 22 patients who developed BIP after receiving bleomycin chemotherapy ,8 were 
Hodgkin’s Disease (HD) and 14 were Germ Cell Tumor (GCT).

• Chemotherapy Regimens: 

-ABVD (Adriamycin, Bleomycin, Vinblastine, Dacarbazine) for HD.

-BEP (Bleomycin, Etoposide, Cisplatin) for GCT.

• Intervention- Steroid 0.75-1 mg/kg 4-8 weeks which then gradually tapered over 
an additional 4-6 months, in accordance with clinical response.

• Baseline PFT- Normal

Madabhavi I. et al.,  Journal of Cancer Research and Therapeutics, 2017;13(3):466-470.



S.no Age/Sex Disease/Histology/Stage
Total Dose
(units)

Predisposing Factors, Treatment, and Outcomes

1 65/Male HD/MC/III 120
Older age, chest RT, chronic smoker (25 pack years). Sym
ptomatic and given steroid in standard dose. Patient expi
red due to sepsis.

2 30/Male HD/MC/III 160 Asymptomatic, no treatment required.

3 25/Female HD/NS/III 160 Asymptomatic, no treatment required.

4 60/Male HD/MC/II 120
Chest RT and older age were risk factors. Symptomatic a
nd given steroid in standard dose.

5 30/Male HD/NS/II 120
Chest RT was a risk factor. Symptomatic and given steroi
d in standard dose.

6 48/Male HD/MC/III 160
Chronic smoker (20 pack years) was a risk factor. Sympto
matic and given steroid in standard dose.

7 45/Male HD/MC/III 160 Asymptomatic, no treatment required.

Madabhavi I. et al.,  Journal of Cancer Research and Therapeutics, 2017;13(3):466-470.



Serial Num
ber

Age/Sex Disease/Histology/Stage Total Dose (units) Predisposing Factors, Treatment, and Outcomes

8 55/Female HD/NS/I 80
Chest RT was a risk factor. Asymptomatic, no treat
ment required.

9 22/Female NGCT/IIB 360 Asymptomatic, no treatment required.

10 35/Male NGCT/IIB 360 Symptomatic and given steroid in standard dose.

11 40/Male NGCT/IIIC 360 Symptomatic and given steroid in standard dose.

12 41/Male NGCT/IIB 360 Symptomatic and given steroid in standard dose.

13 35/Male SGCT/IIIC (IR) 360 Symptomatic and given steroid in standard dose.

14 32/Male NGCT/IIIC 360 Asymptomatic, no treatment required.

Madabhavi I. et al.,  Journal of Cancer Research and Therapeutics, 2017;13(3):466-470.



Steroid treatment 

• 14 symptomatic patients were treated with Prednisone at a dose of 0.75-1 mg/kg 
for 4-8 weeks, with gradual tapering over an additional 4-6 months based on 
clinical response.

• Close monitoring of side effects during steroid therapy was conducted.

• Noninvasive ventilation: Required by 4 patients, along with oxygen therapy, 
nebulization (steroids, beta agonists), and antibiotics.

• Mechanical ventilation: Required by 2 patients (both later died of multiorgan 
failure).



S.no Age/Sex Disease/Histology/Stage
Total Dose (unit
s)

Predisposing Factors, Treatment, and Outcomes

15 24/Male SGCT/IIIB (GR) 270 Symptomatic and given steroid in standard dose.

16 24/Male SGCT/IIB (IR) 360 Asymptomatic, no treatment required.

17 28/Male SGCT/IIIB 360 Symptomatic and given steroid in standard dose.

18 32/Male NGCT/IIIC 360
Symptomatic and given steroid in standard dose. Patient expir
ed due to ARDS.

19 33/Male NGCT/IIB 360 Symptomatic and given steroid in standard dose.

20 40/Female SGCT/IIIC (IR) 360 Symptomatic and given steroid in standard dose.

21 20/Male NGCT/IIIB 360 Symptomatic and given steroid in standard dose.

22 22/Male NGCT/IIIB 360 Symptomatic and given steroid in standard dose.

Madabhavi I. et al.,  Journal of Cancer Research and Therapeutics, 2017;13(3):466-470.



• 65-year-old female diagnosed with Stage IV Hodgkin lymphoma.

• Treated with 4 cycles of ABVD chemotherapy (including 126 units of bleomycin).

• Presented with progressive dyspnea, SpO₂ of 88% on room air.

• HRCT showed bilateral interstitial infiltrates, fibrosis, and patchy ground-glass 
opacities.

• Diagnosis: clinical symptoms, HRCT findings, and severe restrictive lung defect 
(FVC: 21% of predicted).Fiber optic bronchoscopy and biopsy revealed acute lung 
injury, type II pneumocyte hyperplasia, and organizing pneumonia.

Gupta, R., & Ettinger, N. A. (2013). Beyond Conventional Therapy: Role of Pulse Steroids in Bleomycin Induced Lung Injury. 
Respiratory Care, 59(1), 



Treatment 

• Initially started on low-dose IV methylprednisolone (60 mg every 8 hours) and N-
acetylcysteine.

• Conventional therapy failed: Pulse Steroid Therapy: High-dose 
methylprednisolone (1 g IV daily) was initiated after 1 week.

• Rapid clinical improvement within 1-2 days: Oxygen requirement reduced from 30 
L/min to 6 L/min.

• Patient was discharged on a prednisone tapered over 8 weeks.

Gupta, R., & Ettinger, N. A. (2013). Beyond Conventional Therapy: Role of Pulse Steroids in Bleomycin Induced Lung Injury. 
Respiratory Care, 59(1), 



Role of Imatinib in BIP? 

• The interest in imatinib stems from their antifibrotic property.

• Mechanism of action :

- Specific tyrosine kinase inhibitor of BCR-ABL, PDGFR.

- Suppresses the transformation of fibroblasts into myofibroblasts and 
reduces collagen deposition by inhibiting PDGFR and TGF-β signaling 
involved in pathogenesis of BIP

Aykac , Tecimer.,Turk Thorac J 2020; 21(6): 457-60



REFERENCES DISEASE PRESENTATION INTERVENTION OUTCOME FOLLOWUP

Carnevale et 
al 2011

Stage 4 Hodgkin 
Lymphoma (HL)

Dose- 
Bleomycin 
10U/m2

• Respiratory failure 
requiring NIV 

• HRCT- Bilateral 
GGO with 
reticulations and 
honeycombing

1) Methylprednisolon
e 2mg/kg/d

2) Imatinib 300mg/d

Improved 
after  
3weeks

IM- 6 months
HRCT Scan – 3 
and 6 months

Alive, complete 
remission for HL

Aykac et al
2020

Seminona

Bleomycin,
Etopsoside
Cisplatin

• RF requiring NIV

•  HRCT- Bilateral 
consolidation

• Biopsy- 
fibroblastic 
proliferation

1) Methylprednisolon
e 0.75 mg/kg/day

2) Prednisolone 100mg

3) Imatinib 300mg

Improved 
after 1 
week, 
Complete 
resolution – 
4 months

IM- 9 months
Steroids- 5  
month 

Alive -3years

Carnevale-Schianca F, et al. Journal of Clinical Oncology, 2011;29(24):e691-3
Aykac , Tecimer.,Turk Thorac J 2020; 21(6): 457-60



• 3-year-old male with recurrent seminoma, treated with cisplatin, etoposide, and 
bleomycin (PEB regimen).

• Developed dry cough, fever, and bilateral lung infiltrates on HRCT after the second 
chemotherapy cycle.

• Diagnosis: Bleomycin-induced lung injury (BILI).

• Started on oral prednisolone (30 mg/day), which initially improved symptoms and 
radiologic findings.

Sakamoto, K., et al. (2017). Pirfenidone as salvage treatment for refractory bleomycin-induced lung injury: a case report of seminoma.



Sakamoto, K., et al. (2017). Pirfenidone as salvage treatment for refractory bleomycin-induced lung injury: a case report of seminoma.



Course

• Treated with four courses of methylprednisolone (1 g/day) for 3 days, resulting in 
significant symptom relief and radiologic improvement.

• Maintenance therapy with oral prednisolone (15 mg/day).

• Recurrence: After chemotherapy, exertional dyspnea and new opacities appeared 
on HRCT despite maintenance corticosteroid therapy.

Sakamoto, K., et al. (2017). Pirfenidone as salvage treatment for refractory bleomycin-induced lung injury: a case report of seminoma.



Outcome

• Pirfenidone (1800 mg/day) added due to worsening lung opacities on HRCT and 
corticosteroid complications.

• Outcome: Marked improvement in lung function, with regression of ground-glass 
and reticulonodular opacities after 3 months of pirfenidone therapy.

• Final Outcome: Steroid dose tapered to 2 mg/day, with continued improvement in 
lung function.

• 1-year follow-up: No recurrence of lung injury, with stable pulmonary function on 
low-dose steroids and pirfenidone.

Sakamoto, K., et al. (2017). Pirfenidone as salvage treatment for refractory bleomycin-induced lung injury: a case report of seminoma.



Recommendations 

• Prevention: Baseline PFTs (including DLCO) are essential before starting 
bleomycin.

• Avoid cumulative bleomycin doses exceeding 400 units.

• Maintain a 4-week interval between chemotherapy and chest radiotherapy to 
reduce risk.

• Surveillance: Regular imaging monitoring at 6-month intervals for early detection 
of BIP.



AMIODARONE



AMIODARONE

• Widely used antiarrhythmic

• Lipid soluble -  deposited in adipose tissue, thyroid, lungs and liver

• Half life : 30 – 100 days

• Presentation :

a) Acute - occur as early as 2 days to 2 weeks 

b) Chronic- months to years

Feduska ET, Thoma BN, Torjman MC, Goldhammer JE. Acute amiodarone pulmonary toxicity. J Cardiothorac Vasc Anesth. 2021



RISK FACTORS:

• Older age

• Duration of therapy >2 months

• Occurs in 10% of patients who used medication for 1 year

• Dose dependent: > 400 mg/day for 2 months

• Male

• Renal disease

• Pre-existing lung disease

Feduska ET, Thoma BN, Torjman MC, Goldhammer JE. Acute amiodarone pulmonary toxicity. J Cardiothorac Vasc Anesth. 2021



AMIODARONE

ACUTE

• Pneumonitis

• Pulmonary alveolar hemorrhage

• ARDS

Mechanism:

• Idiosyncratic

• production of unstable aryl radicals – 
ROS production

• Direct cellular injury - Apoptosis

CHRONIC

• CEP

• OP

• Pulmonary fibrosis

Mechanism:

• Impair normal phospholipid 
catabolism in lysosomes ->  cellular 
phospholipidosis -> cell injury

Feduska ET, Thoma BN, Torjman MC, Goldhammer JE. Acute amiodarone pulmonary toxicity. J Cardiothorac Vasc Anesth. 2021



MANAGEMENT
• Radiology: 

a)Typical pattern: diffuse or patchy interstitial or mixed alveolar-interstitial 
infiltrates which can be either unilateral or bilateral  ( Honeycombing is rare)

b)Should be considered in cases of migratory infiltrates that are consistent with OP 
but poorly responsive to steroids

• BAL : Lymphocytosis (CD8), abundant alveolar macrophages with “foamy” 
cytoplasm

Feduska ET, Thoma BN, Torjman MC, Goldhammer JE. Acute amiodarone pulmonary toxicity. J Cardiothorac Vasc Anesth. 2021



Mankikian et.al.,2014 Initial characteristics and outcome of hospitalized patients with amiodarone
pulmonary toxicity

STUDY DESIGN Retrospective cohort between 2000-2011

OBJECTIVE factors associated with mortality and to
describe outcome and sequelae of patients with APT.

PARTICIPANTS 101 cases reviewed, 46 diagnosed as APT

INCLUSION AND 
EXCLUSION CRITERIA

• Patients on amiodarone therapy with new or worsening respiratory 
symptoms. 

• Presence of new pulmonary infiltrates on HRCT or chest X-ray
• Exclusion of other diagnoses (e.g., cardiogenic edema, sepsis).

METHODOLOGY 2 groups based on survival at day 90. 
The evolution of 15 survivors was evaluated at 3 months and 12 months post-
diagnosis



CONSORT DIAGRAM

• Corticosteroid [0.5-5 
mg/kg]- 22 (76%)

• ICU admission – 16(55%)
• Mechanical ventilation – 

11(38%)

• Corticosteroid 
treatment- 16(94%)

• ICU admission - 9(53%)
• Mechanical ventilation - 

8(47%)

• 9/15 ( 60% ) received 
steroids ( more severe 
presentation)

• Improvement in MMRC ( 
p=0.007) and VC (p=0.02)

• No difference in HRCT 
evolution



• 1. The HRCT alveolar score 
decreased by over 40% at 
medium term.

• 2. Fibrotic lesions increased 
significantly, observed in 10 
out of 15 patients 



• Discontinuation of Amiodarone: May be sufficient if disease extent is limited.

• Corticosteroid Therapy: Patients with substantial involvement on imaging or 
hypoxemia.

Evidence for Corticosteroid Use:

• Clinical Evidence: Accumulated support for beneficial effects despite lack of 
controlled studies.

• Considerations: Initial dosage (e.g., 0.75–1.0 mg/kg prednisolone).

Goldschlager, N. et al. (2007). A Practical Guide for Clinicians Who Treat Patients with Amiodarone: 2007. Heart Rhythm, 4(9), 1250-1259



Consensus statement 

• Corticosteroid Tapering: Slow reduction of corticosteroid over more than 6 
months, Maintenance: Until clinical response

• Monitoring: Careful monitoring after discontinuation of corticosteroids.

• Imaging and Pulmonary Function: Improvement generally lags behind clinical 
improvement.

• If no improvement is detected after 1–2 months of corticosteroids, consider 
diagnoses other than amiodarone-induced pulmonary toxicities.

Goldschlager, N. et al. (2007). A Practical Guide for Clinicians Who Treat Patients with Amiodarone: 2007. Heart Rhythm, 4(9), 1250-1259



When to Consult a Pulmonologist?

1. Abnormal chest radiography at baseline or follow-up evaluation.

2. Abnormal FVC  and DLCO at baseline or follow-up evaluation.

3. New cough and/or dyspnea (unexplained)

What we should do ?
For  suspected amiodarone toxicity 

• PFT- spirometry and DLCO

•  HRCT chest

Goldschlager, N. et al. (2007). A Practical Guide for Clinicians Who Treat Patients with Amiodarone: 2007. Heart Rhythm, 4(9), 1250-1259



METHOTREXATE



METHOTREXATE 

• Non-biologic DMARD 

• Dihydrofolate reductase inhibitor

• seen even in low doses ( 7.5mg/week) and increased risk with higher doses

• Presentation- within 2 years , also as early as 1 month

• Incidence: Varies between 0.86% and 6.9%, most commonly occurring within the 
first year of treatment.

Sakamoto, K., et al. (2017). Pirfenidone as salvage treatment for refractory bleomycin-induced lung injury: a case report of seminoma.



• The study evaluated 123 cases of MTX-induced pneumonitis.

• Symptomatic patients (101): Most developed cough, dyspnea, fever, and 
tachypnea (acute/subacute presentation- most).

• Asymptomatic patients: diagnosed by routine imaging.

• Steroids supplement: moderate to severe pneumonitis, particularly those with 
hypoxia or severe respiratory symptoms. ( 39 Patients received prednisolone 5-50 
mg/day, or MPS 4 mg/day) 

Imokawa, S., Colby, T. V., Leslie, K. O., & Helmers, R. A. (2000). Methotrexate pneumonitis: review of the literature and histopathological findings in nine 
patients. European Respiratory Journal, 15(2), 373-381.



Follow up : 
•  99 improved, some of whom resolved 

completely
.
• There were 21 (15.8%) deaths ,16 

caused by respiratory disease

• Methotrexate was continued in
     eight cases and all improved without        
steroid  therapy. 

• Sixteen additional patients were 
treated with reintroduction of MTX 
,resulting in recurrence of pneumonitis 
in 25% 

Imokawa, S., Colby, T. V., Leslie, K. O., & Helmers, R. A. (2000). Methotrexate pneumonitis: review of the literature and histopathological findings in nine 
patients. European Respiratory Journal, 15(2), 373-381.



Imokawa, S., Colby, T. V., Leslie, K. O., & Helmers, R. A. (2000). Methotrexate pneumonitis: review of the literature and histopathological findings in nine 
patients. European Respiratory Journal, 15(2), 373-381.



Proposed algorithm for pulmonary 
symptoms in rheumatoid arthritis

Fragoulis, G. E., et al. (2019). Methotrexate-Associated Pneumonitis and Rheumatoid Arthritis-
Interstitial Lung Disease: Current Concepts for the Diagnosis and Treatment. Frontiers in Medicine, 6, 238.



Risk  factors and intervention
a)Pre-existing lung disease: Meta-analysis of six studies shows a 7.5-fold increased 
risk.

b)old age 

c) previous DMARD 

Screening Before MTX:

a) Baseline chest radiograph (CXR) and pulmonary function tests (PFTs) including 
FEV1, VC, and TLCO.

b) If TLCO < 70%, perform HRCT to detect interstitial lung disease (ILD).Avoid MTX 
in patients with significant ILD.



SEARLES AND McKENDRY DIAGNOSTIC CRITERIA

Searles G, McKendry RJ. Methotrexate pneumonitis in rheumatoid arthritis: potential risk factors. Four case reports and a review of the literature. J Rheumatol. 
1987 

MAJOR CRITERIA

• Hypersensitivity pneumonitis by histopathologic examination
• Radiologic evidence of pulmonary interstitial or alveolar infiltrates
• Blood and sputum cultures negative for pathogenic organisms

MINOR CRITERIA

• Shortness of breath of <8 weeks duration

• Nonproductive cough

• O₂ saturation ≤90% on room air

• DLCO ≤70% predicted

• WBC ≤15,000/mm³

Definite: Major criterion 1, or major criteria 2 and 3, and at least 3 minor criteria

Probable: Major criteria 2 and 3, and 2 minor criteria



Recommendations

Baseline Testing:

• Baseline testing: CXR, PFTs (including TLCO).

• Avoid MTX in patients with reduced TLCO (<70%) or significant ILD.

• Consider HRCT if TLCO is <70% to rule out interstitial lung disease.

• Alternative DMARDs (e.g., azathioprine, cyclophosphamide) should be considered 
in patients with ILD or those at high risk.

Fragoulis GE, Nikiphorou E, Larsen J, et al. Methotrexate associated pneumonitis and rheumatoid arthritis-interstitial lung disease: current concepts for the 
diagnosis and treatment. Front Med (Lausanne). 2019



METHOTREXATE

Alarcon GS, Kremer JM, Macaluso M, et al. Risk factors for methotrexate-induced lung injury in patients with rheumatoid arthritis. A multicenter, case-control study. 
Methotrexate-Lung Study Group. Ann Intern Med. 1997



IMMUNE CHECKPOINT 
INHIBITORS



CHECKPOINT INHIBITOR IMMUNOTHERAPY

DRUG PULMONARY 
SYNDROME

TREATMENT COMMENTS

PD-1-
Pembrolizumab , 
Nivolumab 
 PDL1 - Atezolizumab , 
Durvalumab and 
Avelumab 
CTLA4 inhibitors – 
Ipilimumab 

Pneumonitis Discontinue drug Rechallenge based on 
severity

Organising pneumonia Corticosteroids May persist or recur 
despite drug 
discontinuation

Sarcoid like toxicity Secondary to 
immunosuppression for 
steroid refractory 
toxicity

RF: combination of anti-
PDL1 / antiCTLA4 
therapy , preexisting ild 
. Prior thoracic RT,
EGFR combination
Squamous NSCLSC 
histology

Johkoh T,et al. Chest CT diagnosis and management of drug-related pneumonitis: Fleischner Society position paper. Chest, 2021;159



• Study Population: 915 patients across two institutions( 578 patients from MSKCC, 
337 from MIA)

•  Patients treated with anti–PD-1/PD-L1 monotherapy or combination with anti–
CTLA-4 monoclonal antibodies (mAbs).

• 441 monotherapy patients, 137 combination therapy patients.

Naidoo, J., et al. (2016). Pneumonitis in Patients Treated With Anti–Programmed Death-1/Programmed Death Ligand 1 Therapy. Journal 
of Clinical Oncology, 35(7), 709-717



Outcome

• Incidence: 43 cases (5%) developed pneumonitis.

• More common in combination therapy (10%) than monotherapy (3%).

• Treatment response:88% improved or resolved with drug holding and/or 
immunosuppression.

• 5 patients worsened and died due to pneumonitis or related infections.

• Rechallenge: 12 patients restarted immunotherapy, with 25% developing 
recurrent pneumonitis.

Naidoo, J., et al. (2016). Pneumonitis in Patients Treated With Anti–Programmed Death-1/Programmed Death Ligand 1 Therapy. Journal 
of Clinical Oncology, 35(7), 709-717



Pneumonitis With Anti–PD-1/PD-L1 
Therapy

Naidoo, J., et al. (2016). Pneumonitis in Patients Treated With Anti–Programmed Death-1/Programmed Death Ligand 1 Therapy. Journal 
of Clinical Oncology, 35(7), 709-717



Grades of severity

• Grade 1–2 pneumonitis: Managed mostly as outpatients (81%), with only 19% (all 
grade 2) hospitalized.  

•  Grade 3 or higher pneumonitis: All required hospitalization, starting with oral/IV 
corticosteroids, with 42% needing additional immunosuppression (e.g., infliximab, 
cyclophosphamide).  

•  Grade 1 pneumonitis: Majority treated by holding the drug (88%), with 12% 
requiring oral corticosteroids.  

•  Corticosteroid treatment: Of those treated (65%, 28 of 43), 61% began with oral, 
and 39% with IV corticosteroids.  

•  Median corticosteroid use: Starting dose of 50 mg prednisone (range 20–80 mg), 
with a median duration of 68 days (range 20–154 days).

Naidoo, J., et al. (2016). Pneumonitis in Patients Treated With Anti–Programmed Death-1/Programmed Death Ligand 1 Therapy. Journal 
of Clinical Oncology, 35(7), 709-717



Naidoo, J., et al. (2016). Pneumonitis in Patients Treated With Anti–Programmed Death-1/Programmed Death Ligand 1 Therapy. Journal 
of Clinical Oncology, 35(7), 709-717



Lai, K. A., et al. (2020). Role of Infliximab in Immune Checkpoint Inhibitor-Induced Pneumonitis. Journal of Immunotherapy and Precision 
Oncology, 3(4), 172-174



ICI- PNEUMONITIS



Patient 
diagnosis, 

risk 
assessment 

ICI initiation

New 
Pulmonary 
infiltrates*

Grade II
Withhold , Prednisolone 1-

2mg/kg , Improvement 2-3 days , 
steroid taper over 4-6 weeks 

Close surveillance 

Grade I
Withhold or continue with close 

monitoring , weekly review 
Improvement – Continue/ resume 

Grade III
Withhold, IV MPS1-2mg/kg, 
Improvement in 2 days ,No 

improvement – add alt. 
Immunosuppressive drug 

MANAGEMENT APPROACH FOR ICI-PNEUMONITIS 

• Consider DD and baseline investigations 
• ICI- immune checkpoint inhibitors

Adapted from American Society of Clinical Oncology (ASCO) guidelines for managing immune- related adverse events 



Haanen, J., et al. (2022). Management of toxicities from immunotherapy: ESMO Clinical Practice Guideline for 
diagnosis, treatment and follow-up. Annals of Oncology, 33(12), 1323-1334



ROLE OF STEROID IN 
DILD











FUTURE PERSPECTIVE

•  How can we develop and validate better biomarkers ?

• What are the optimal dosing strategies for real-world use?

•  Should we move towards creating a risk prediction score  that integrates age, 
drug exposures, and comorbidities ?

•  Can clinical trials provide conclusive data and help set standardized protocols?



SUMMARY

• Variable latency 

• Baseline PFT and DLCO

• HRCT chest if indicated

• FOB BAL- rule out infections

• Bleomycin toxicity can be attenuated by oxygen

• Usually improve with discontinuation

• Role of steroid – individualized



Case Details

•  50 year old male

• Never smoker

• K/C/O DLBCL on R-CHOP regimen since 2023

Last cycle- 13/5/2024

Chief complaints:

• SOB x 1months

• Cough x 2 weeks



Investigations
Investigations

WBC, differential Blood eosinophilia

Serology ANA negative

HRCT thorax Bilateral diffuse patchy GGO with patchy areas of consolidation

Pulmonary Function Tests
Reduced DLCO,
Reduced FVC

Selected Microbiological Testing • Viral - SARS CoV2, CMV : Negative
• Sputum Fungal  KOH , Gram stain and CBNAAT : Negative

FOB BAL 

• Cultures- Inconclusive
• BAL galactomannan - neg
▪ BAL- eosinophilia and lymphocytosis



Treatment

• Probably drug induced ILD-  Rituximab>> Doxorubicin  ( Pneumotox. com  search )

• Discontinuation of R-CHOP regimen 

• Steroid - Prednisolone 0.75 mg/kg and tapered over 3-6 months.

• Clinical improvement after 3 months 

• OUTCOME: Pre and post treatment FVC : 44% and 94%



Before treatment After treatment 



THANK YOU
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