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 Ca. 120 drugs 



Drug-induced and iatrogencic lung disease 

Therapy drugs 

Drugs of abuse (heroin, cocaine, meth-, MDMA) 

Blood & blood products 

Chemicals (paraquat, superwarfarins) 

Excipients (peanut-, castor oil, talc, crospovidone) 

Adulterants, curring agents: levamisole, warfarin 

Acrylate cement, hyaluronate, Hydrogel 

Gasses: O2, NO 

 Irradiation 

Herbal therapy 
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20.500 references 

~9.000.pdf 

1500 new papers/year 

 

 

 

894 drugs/procedures 

20 main patterns 

220 sub patterns 

33 ILD patterns 
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Upper airway angioedema 

 Isolated UAO: ACE inhibitors 

UAO & anaphylaxis: antibiotics, NSAIDs, chemo 

agents, biologicals 

Maintain airway patency 

 Icatibant - Epinephrine 
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Catastrophic bronchospasm - AAA 

Causal drugs 

Nonselective ß-blockers: propranolol 

NSAIDs - ASA 

Abused substances 

Heroin 

Cocaine 

Alcohol 

Dry cinnamon challenge 
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Pulmonary vasculopathy 

Pulmonary hypertension 

Anorexigens 

Aminorex, fenfluramine, benfluorex 

Recreational aminorex 

Aminorex from levamisole 

Dasatinib 

Interferons 

Abused amphetamines 

Crushed tablets 

PVOD 

Mitomycin C 



DI Interstitial lung disease 

28% of publications 

Ca. 75% of DI cases 

Drugs may ‘produce’ virtually any known ILD 

pattern 

Drug withdrawal leads to improvement in a 

sizable fraction 



Pathology 

 ‘Regarding drug-related injury, no histopathologic 

changes are specific for any drug, despite any claims 

in the literature to the contrary’ 

Leslie K Arch Pathol Lab Med, 2007; 131: 407 

TBLB ‘unreliable’ 

OLB: 4.5-6.9% 

VATS: Mortality up to 2.1% 





Caution when relating imaging and pathology 

Cleverley 2002: 20 ILD 

Concordant: 45% 

Discordant: 55% 

Blackhall 2013: 103 ILD 

Concordant: 18.4% 

Discordant: 51.5% 

No diagnosis: 30.1% 

Kayatta 2013: 194 ILD 

Concordant: 15% 



 

 

EPIDEMIOLOGY 



ILD fraction attributable to drugs/radiation 

 

 

 

 

 

 

 

Netherlands: Thomeer 2001 

 

 

 

 

 

 

 

Denmark: Hylgaard 2014: 5% 

India/Turkey: Yoh 2010: 1.08%; Musellim: 1.7% 



- Nonchemo drugs 

- Amiodarone: 3.8% vs. 1.5% in CTR (1.43% p-y) 

- Leflunomide: 1.2% (8.1/10,000 p-y) 

- Lenalidomide: 3.4% 

- Methotrexate: 0.43-9% 

- Nitrofurantoin: 0.02% (acute/chronic 1/5) 

- I-mTOR (sirolimus, everolimus): 6-36% 

 

- In SOT recipients: ~3% 



Chemotherapy drugs 

- BCNU: 2% 

- intensive: 19.3% (44% mortality) 

- CCNU: 1% 

- ATRA: 7.8% 

- Bleomycin 1-11% (Fatal in 10-60%) 

- + radiation: 42% 

- Busulfan high dose: 3.6% 

- Docetaxel 2-4.6% (25.9% if preexisting ILD) 

- Erlotinib: 0.4% 

- Fludarabine: 8.6%  

- Gefitinib: 3.2-4.5% (1% in the west) 

- Gemcitabine: 0.2% 

- Paclitaxel: 3% 



Drug regimens +/- radiation (average: 1-6%) 

Cyclophosphamide+methotrexate+etoposide: 24% 

Gemcitabine + blemoycin: 22% 

Gemcitabine/Pemetrexed + platinum: 5.8% 

Weekly gemcitabine + docetaxel: 23% 

Gemcitabine + RTE: 31.6% 

Vinorelbine, MMC, h GCSF: 11% 

 

Breast: 14.6% 

Hodgkin: 0.8% 

Lung cancer: 5.4% 



All are probable underestimates 

Underreporting 

Subclinical involvement 

Chemotherapy 

Amiodarone pulmonary toxicity 

Longterm cancer survivors 



Subclinical effects 

Rivera 2009 

87 patients 

Gemcitabine plus carboplatin, paclitaxel, or cisplatin 

Volumes/flows: no significant change 

DLCO: -8.7% pred (-10% baseline) 

Clinical pulmonary toxicity: n=1 (1.1%) 

Cerfolio 2009 

132 patients 

No change in lung volumes 

DLCO -6.4% 

Drop in DLCO >8% predicted major postoperative 
respiratory morbidity 



Leo 2010 

10 patients cisplatin + gemcitabine 

Diffuse lung damage in 8 

Postoperative pulmonary complications 6/10 

vs. 10 nonchemo controls 

Diffuse lung damage 0/10 

Postoperative pulmonary complications 0/10 

 





 



By patterns 

- ARDS: 9.5%-13.6% 

- DAH: 11-18% 

- OP: 28% 

- PIE: 10-18% 

- PIE children: 18.2% 

- A BAL with increased eosinophils: 12% 

- TRALI: 1/5000; 10% fatal 

 

- AAA: 14% 



The 2013 ATS/ERS classification 

Major idiopathic interstitial pneumonias 

Idiopathic pulmonary fibrosis Y 

Idiopathic nonspecific interstitial pneumonia Y 

Respiratory bronchiolitis–interstitial lung disease y 

Desquamative interstitial pneumonia y 

Cryptogenic organizing pneumonia Y 

Acute interstitial pneumonia Y 

Rare idiopathic interstitial pneumonias 

Idiopathic lymphoid interstitial pneumonia y 

Idiopathic pleuroparenchymal fibroelastosis Y 

Unclassifiable idiopathic interstitial pneumonias Y 



Pulmonary fibrosis 

NSIP (cellular > fibrotic) 

Eosinophilic pneumonia & AEP 

BOOP, AFOP 

Diffuse alveolar damage - ARDS 

Pulmonary edema 

(Cardiac, noncardiogenic, TRALI, ATRA) 

 ILD with a granulomatous component 

Amiodarone pulmonary toxicity 



DI pulmonary fibrosis (72 drugs) 

Background influence of cigarette smoking (SRIF) 

Onset 

De novo (amiodarone) 

Following subacute or acute DI-pneumonitis (bleo, chemo) 

Localizes 

Bases or diffuse 

Irradiated area 

Progression 

Slow: amio, cyclophosphamide, nitrofurantoin 

Rapid: bleo, paraquat, TNF antagonists 



 









18 patients 17W 

Average time of onset: 23 months 

Time to diagnosis: 4 months 

Eosinophilia: 17% 

Lung biopsy: NSIP + fibrosis, OP 
giant cells 

Withdrawal: 18/18 

Steroids: 9/18 

Improved: 16 

Stable: 2 

Residual disease 12 





 



 Amiodarone-induced fibrosis 



Fibrosis as a late pattern of chemotherapy lung 

Bleomycin, busulfan, cyclophosphamide, MMC, nitrosourea 



Post-MTX pneumonitis in RA 



 



DI-NSIP (250 drugs) 

Common 

Cellular ILD 



Causal drugs: cyclophosphamide, flecainide, fludarabine, 

lefunomide, methotrexate, m-TOR inhibitors, 

nitrofurantoin, TKI 

BAL unpredictable (D’Elia 2014) 47 cases 

Ly 21%, LN 23%, LE 21%, LNE 23%, N 9% 

Rule out Pneumocystis 

Rechallenge -> relapse, sometimes fatal 

Pneumotox database 

Rechallenge 549 papers 

With relapse 328 

Without relapse 88 



Acute NF pulmonary toxicity 

<2 weeks 

Chest pain, fever, cough 

breathlessness 

Pleural effusions 

Mild peripheral eosinophilia 

Resolves with cessation 

Relapses with reexposure 







Eosinophilic pneumonia 

157 implicated drugs 

Antibiotics, NSAIDs 

Eosinophils in blod, BAL, tissue 

Relapses with rechallenge 



 



3-Substance-related 

Adolescent boy 

Cannabis & tobacco 

Eosinophilia 

Blood 3,100/uL 

BAL: 21% 

 

AEP 

 

ECMO x48hrs 

Extubated: day 5 



Acute eosinophilic pneumonia (AEP) 

Minocycline, daptomycine, sulfa, antidepressants, NSAIDs 

Inhaled- tobacco smoke, cocaine, marijuana 

Pleural effusion common 

Eosinophilis in the BAL 

MV can be required 

Withdrawal + corticosteroids 



BOOP: 90 drugs 

 



 



Causal drugs: Amio, chemo agents 

(bleo, cyclophosphamide), ImTOR, nitrofurantoin 

 radiation therapy, rituximab 

BOOP sine pathology 

Withdrawal +/- 

empiric CST 



AFOP 

Amio 

Statins 

FOLFOX 

 



Transient pulm. infiltrates <-> NCPE/DAD complex 

TPI    NCPE   DAD    ARDS 



TPI    NCPE   DAD   ARDS 



Transient pulmonary infiltrates 

Gemcitabine, docetaxel/paclitaxel, GM-CSF 

Most mild and unreported 

Pathology unknown (?PE-?DAD) 

Resolve > drug withdrawal ± CST 

Rechallenge -> risk of more severe episode 



NCPE 

Blood transfusion, docetaxel, gemcitabine, mitomycin, 
vinblastine 

DAD 

Blood transfusion Chemo (Bleo, Cyclophosphamide, 

Erlotinib Fluorouracil Gefitinib Gemcitabine Mitomycin C 

Nitrosoureas) IM-TOR... 

 



NCPE - DAD 
Cough, tachypnea, low-grade fever, hypoxemia 

CXR 

Haze - consolidation 

Pedicle size / soft tissue swelling (CLS) 

HRCT 

Interlobular thickening 

Confluent alveolar shadowing 

Diffuse white-out 

Pleural effusion 



 

 



NCPE 

Closely follows drug administration 

Intralobular thickening, pleural effusion 

Mild-moderate ARDS 

Resolution 90% 

DAD 

Time of onset tends to be longer 

Parenchymal rigidity 

Resolution 30-40% 

Management 

Cessation of the implicated agent 

Search for an alternative explanation 

CST, supportive care MV 



Hemotherapy 

TRALI 

Blood, platelets, IVIG, FFP 

ARDS within 6hrs of T° 

Risk factors 

Plasma-rich product 

Recent surgery/sepsis (two-hit) 

75% immune-mediated anti-HLAI:II HNA3 

Nonimmune in 15-25% 

Seperate from TACO 

Male-only policy 

Grossly underreported (30%) 



 





Abused drugs 

Heroin 

Methamphetamine 

Pulmonary edema 

Alveolar hemorrhage 

Ventilatory depression 

Vasculopathy & PHT 

Coronary vasospasm 

Myocardial infarction 

Propofol 



Additives, incense, adulterants, cutting agents 



Alveolar hemorrhage 

Causal agents 

Oral anticoagulants, superwarfarins 

Antiplatelets 

Direct anticoagulants 

Heparin, SK, UK, alteplase 

mTOR inhibitors (sirolimus) 

Propythiouracil 

Cocaine - levamisole 

Can be fatal 





ILD with a granulomatous component 

 

Causal drugs: BCG, IVDU 

etanercept, everolimus 

interferons, methotrexate 

Rule out an infection (TB, PJ) 

BAL 

IGRA 

 





Amiodarone pulmonary toxicity (APT) 

Typical age >60 

6-12 mo into treatment (150-180 g) 

Insidious onset (weeks-months) 

Dyspnea, cough, moderate fever, pleuritic chest pain 

Multiple possible presentations 







Rare distinctive patterns 

Exogenous lipoid pneumonia 

Fire-eater’s lung 

Pleuropulmonary fibroelastosis PPFE 

Lung nodules 

DIP 

Nonthrombotic pulmonary embolism 

PAP-pattern 

Diffuse calcification 

LAMM 





 



PPFE 

 

 

 

 

 

Dyspnea, chest pain 

Platythorax 

Restrictive lung function defect, often severe 

Distinctive imaging 

Significant Hx: Lung Tx 50%. Exposure to cyclophosphamide 

10% 



 



Lung nodules 



 



DIP (7 drugs) 

Nitrofurantoin 

 

 

 

 

 

 

 

 

 

Amio 



Nonthrombotic pulmonary embolism 

Fluid slicone (Schmid 2005) 

Hypoxemia: 92% 

DAH: 64% 

Hemoptysis: 39% 

Fatality rate 

8/33 

6/6 if neurol 

symptoms 

present 



Acrylate 

cement 



 



Hydrogel 

Hyaluronate 



DI systemic conditions with possible ILD 

Goodpasture’s 

Lazor et al., Medicine 2007: 28 cases 

Tobacco 89% 

Cocaine 4 

Marijuana 3 

Heroin 1 

Diesel 1 

Insecticide 1 

Tear gas 1 



Sarcoid-like condition 

May mimic sarcoidosis (Chest, deep-seated organs, skin, 

hypercalcemia) 

Anti-TNF agents: etanercept 

Interferon alpha, beta 



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Courtesy TV Colby 



 



DI-ANCA-related systemic conditions 



 



Pendergraft et al. 2014 

 



Levamisole (ANCA-positive cutaneous 

vasculopathy) 



 





Conclusions 

Drugs are a common consderation in ILD 

Extend in bizarre and systemic conditions 

Diagnosis more often raised than proved 

Pathology not necessary in every case 

Diagnosctic of: rarely 

Consistent with: quite often 

Noncontributory: often 

May help exclude any incidental condition 

Careful exclusion of an infection 

Prudent drug withdrawal indicated 

Watch cryotherapy development 


