
Drug-Induced - Iatrogenic Respiratory Disease 

 

 

Department of Pulmonary Medicine, Thoracic 

Oncology and Intensive Care 

 

Dijon - France 

www.pneumotox.com 

 

Athens Dec 2019 

http://www.pneumotox.com/


Dijon 

 

 

 

 

 

 

 

C.O.I.: nihil 



Magnitude of the Problem 

1973: John L Stauffer: 120 drugs/769 papers 
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28777 (35.000) papers 1,519 drugs/agents/procedures - 602 patterns 
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By 1960 (n:198)–Mostly solo 

 Aspirin-induced: 

Pulmonary edema 

Catastrophic bronchospasm 

 p-aminosalicylate eosinophilic pneumonia 

 Radiation-induced lung injury 

 Exogenous lipoid 

pneumonia 

 Hydralazine-induced lupus 



1960s 

 



1960s: Nitrofurantoin 

Acute 

<2w] into Rx 

SOB, cough, chest pain, 

 fever 

Minimal pleural effusions 

Modte blood eosinophilia 

Withhold the drug 

W/wo corticosteroids 



Nitrofurantoin, subacute-chronic 

 



Mendez et al. 2005 

 Idiopathic ILD mimic 

 18 patients 17 women 

Mean time of onset: 23 months 

Mean time to diagnosis: 4 months 

Eosinophilia: 17% 

 Lung biopsy: NSIP, OP, giant cells 

Withdrawal: 18/18 

Steroids: 9/18 

Improved: 16 

Stable: 2 

Residual disease: 12 



Nitrofurantoin, chronic 

 





60s ‘Chemotherapy lung’ 

Bleomycin, busulfan 

chlorambucil, CPM 

melphalan, NUs 

Early: 

PE, NSIP, DAD, ARDS 



 



White et al. 1984 

 



Later: minor residual changes <-> pulmonary fibrosis 

 E.g. mitomycin lung 



1960s DI lone, isolated pleural effusion 

W/wo the lupus syndrome (ANA) 

W/wo pericardial effusion 

Amiodarone 

Dasatinib 

Dantrolene 

Now: 91 drugs 



1960s: DI pleural thickening 

Ergots (methysergide, bromocriptine, pergolide) 



1960s: DI pulmonary edema 

Noncardiac (now 213) 

Contrast media, aspirin 

B2 agonists, drug overdose 

Cardiogenic (now 42) 

DI heart failure 

Immune checkpoint inh. 



Delay can be very quick 

23s > RCM 



1970s DI DAH (now 144) 

W/wo ANCA 



Vit-K antagonists 

Superwarfarins 

DOAC 

Platelet inhibitors 

Amiodarone 

Chemo agents 

Cocaine, crack, heroin 

Fluid silicone 

E-cigarette 



 



 



 







 



1970s 

 



Aminorex-induced PHTn 

 



Precapillary PHTn (now 70) 

Aminorex 

Fenfluramine 

Dexfenfluramine 

Benfluorex 

Amphetamines 

Dasatinib 

Ponatinib 

Bosutinib 



Methotrexate lung 

Mostly acute 

Hemato-oncology 

Rhumatology ~1%/patient/year 

BAL: Ly & exclusionary for Pneumocystis 

Withdrawal and corticosteroids 

Can relapse with rechallenge (fatalities) 



Magnitude of the Problem 

1973: John L Stauffer: 120 drugs/769 papers 



J Stauffer Chief-Resident 1973 

 



 



 



1980s: Amiodarone 

Now: 1015 papers ~2000 cases 

~Dose-related (Ernawati et al. 2008: n=237) 

Typically male >60yo-6-12 mo-100-150g of Am 

 [2 days – 14 years] 

Need be separated from LVF (imaging, echo, BNP, 
diuresis) - Both may coexist 

BAL: ‘some contribution’ 

Corticosteroids often required 

Dosage – duration (60mg taper over 6-12 mo) 

Pulmonary fibrosis may follow 

Overall mortality: 10-50% 



 

 

 

 

Subclinical effect 

KCO altered 



Overt AIPT: Imaging 



 



 



Sir Godfrey Hounsfield 

1919-2004 







 

Amiodarone-associated pulmonary fibrosis 



1980s 

Drug-induced cough 

ACEI 

Now 62 

 



ACEI & angioedema 

 



Angioedema – Tongue edema 

 





 



1990s 

More DI: 

Anaphylaxis (cetuximab, oxaliplatin) 

Eosinophilic pneumonias 

Organizing pneumonia (BOOP) (statins, 

irradiation to the breast) 

Methemoglobinemia 



AEP: now 53 
minocycline 
daptomycin 
antidepressants 
NSAIDs 
smoking 
marijuana 
cocaine 
e-cigarette 



Organizing pneumonia 

 OP now 110 incl. ICI 

 AFOP now 15 incl. ICI 



 



DI-Methemoglobinemia 

1-to-4 of 4 iron in oxidized state Fe+++ 

Fully oxidized (4/4) Hb (MetHb) unable to 

bind and carry oxygen (O2) 



Benzocaine-dapsone-NO 





2000s 

Biological-induced opportunistic infections in 

RA (TB) Now 1022 papers 

Anti-TNF-induced ILD… 

Targeted agents (TKI) 

Drug-induced systemic reactions 

Lupus 

Sarcoid-like 

GPA, EGPA (+ANCA) 

Goodpasture (anti-GBM) 



Targeted agents 
 Afatinib 

 Aflibercept 

 Alectinib 

 Alemtuzumab 

 ALK inhibitors 

 ATRA 

 Anti-PD1-Ab 

 Arsenic trioxide 

 Azacytidine 

 Basiliximab 

 Bentuximab 

 Bevacizumab 

 Bortezomib 

 Bosutinib 

 Brentuximab vedotin 

 Cladribine 

 Crizotinib 

 Darbepoetin 

 Dasatinib 

 Denosumab 

 Erlotinib 

 Everolimus 

 Fingolimod 

 G- GM-CSF 

 Icotinib 

 Idelalisib 

 Imatinib 

 Immune checkpoint Ab 

 Interferon alpha, beta 

 Ipilimumab 

 Lambrolizumab 

 mTOR inhibitors 

 Matuzumab 

 Nilotinib 

 Nivolumab 

 Obinutuzumab 

 Ofatumumab 

 Oprelvekin 

 Osimertinib 

 Panitumumab 

 Pemetrexed 

 Pomalidomide 

 Ponatinib 

 Prinomastat 

 Raltitrexed 

 Ridaforolimus 

 Rituximab 

 Sirolimus 

 Sorafenib 

 Sunitinib 

 TGN1412 

 Tacrolimus 

 Temsirolimus 

 Temozomolide 

 Temsirolimus 

 Thalidomide 

 Trastuzumab 

 TKI 

 Vantedanib 

 Vemurafenib 

 Zotarolimus 

 





 



 



Dasatinib 



DI AI systemic reactions 

 



Nontherapy drugs 

 



 



 



2010s 

Direct anticoagulant-induced 

Bleeding 

Acute ILD 

Direct-acting antiviral 

agents & ILD 

DI PPFE 



ICI-related lung injury 

 



Wang et al. 2018 

 



IRP: Clinical profile 

Class effect 

Easily dismissed as disease progression, an 

infection, or incidental ILD 

Can progress rapidly and become life-threatening or 

lethal if not managed properly 

Cause of treatment-related death 
NSCLC (Chuzi, 2017) 

4/43 (Naidoo, 2017) 

Watchful vigilance/early Dg encouraged 

Most cases respond to CST 

Watch AEs in other organs 



IRP: Incidence (El-Osta, 2017) 

 

OR Combo 2.04-2.86 Nishino, 2016 
Real world ~10% 



Time to onset 

Mean delay: 2.8 mo (9 days – 19.2 - 24 

months) 

Shorter if severe and/or with combo therapy 

Window for lung damage can be longer than 

actual period of exposure 



 •Very late 
•Delayed 



Risk factors  

Dose (CTLA4 – ?PD-1 PD-L1) 

Combination IT 

In lung cancer 
Squamous histology  (Khunger, 2017) 

Being treatment-naive (4.3% v. 2.8%; p<.03) 
(Khunger, 2017) 

Prior radiation to the chest: 33.9% v. 24.8% 
(Antonia, 2017) 

Hx of RILI: 26.5% v. 9.6% (Tamiya, 2017) 

Preexisting ILD/IPF 
Kanai 2018: 31%/12% v. 19%/5% 



Clinical presentation 

 Pulm. infiltrates and the asymptomatic state 25-30% 

 Unresolving dyspnea: 53% 

 Cough (usually dry): 35% 

 Fever (low-grade): 12% 

 Chest pain (unusual): 7% 

 Low SpO2 (Grade 3-4 in ~33%) 

 May progress rapidly 

 T-cell immune response considered not tissue 

specific 

 irAE in distant organ(s) ~50% 



Imaging 

 CXR may miss >25% of cases - CT referred 

 Measure overall tumor burden (irRC) 

 Ground-glass: 10/27 [37%] (Naidoo 2016) 

 Mosaic attenuation HSP-like: 6/27 [22%] 

 Consolidation & air bronchograms OP-like : 5/27 

[19%] 

May be more common in lung cancer patients 

May require CST more often 

 Reticular interstitial opacities : 2/27 [7%] 

 Lobar involvement 

 Unclassifiable : 4/27 [15%] 



Extent (will help guide steroid therapy) 

Mild 15/27 [56%] 

Moderate 6/27 [22%] 

Diffuse 6/27 [22%] 

Radiologic subtypes more often consistent 

throughout a patient’s clinical course 



Delaunay et al. 2017 



 









Bronchoalveolar lavage cell data: review 

Author Ly 
CD4+/CD8

+ 
PMN Comment 

Fragkou 2016 P 28,7% 0,4 NS 

Sehgal, 2016 P 5% 
CD4>CD8 

in mucsa 
39% 

Eos 2% 

Pathology: 

CD4 

Brahmandam, 2017 N Unremarkable 

Diamantopoulos, 2017 

N 
Predominant 

Ishiwata, 2017 N 53% 30% 

Franzen, 2017 I ‘Lymphocytosis’ 

Oda, 2018 P/P 29%/36% 1,0/1,9 TIM3/PDL1 



Pathology 

Naidoo et al. 2017 

11/27 patients at MSKCC 
Cellular interstitial pneumonia (NSIP): 4 

OP: 3 

DAD: 1 

Poorly formed granulomas: 3 

Eosinophilic infiltrate: 2 



 

 

 

 

 

 

 

 

 
 

• Concomitant involvement of heart, CNS, liver, bone marrow 



 Velez, 2017 

 Nine asymptomatic patients 

 Received neoadjuvant anti-PD1 

 Surgery for lung cancer 

 PCR & stains negative 

 Pathology specimen away from the tumor 

 Compared to the 11 just mentioned Memorial 

cases 



 Inflammatory injury in all 9 patients 

 OP (n=1) 

 Cellular interstitial pneumonia (n=3) 

one also with non-necrotizing granulomas) 

 Non-necrotizing granulomatous inflammation 

(n=2) 

 Necrotizing granulomatous inflammation (n=1) 

 Non-specific chronic inflammation (n=2)  

 Phenotypic spectrum similar to evident/overt 

pneumonitis except DAD 



Variants 

 



 Lobar infiltrate 

May not cross fissures 

Contrasting with RILI 



Halo - Interlobular thickening 



Intralobular thickening 



ECMO 



Variants 

AFOP 



 Ipilimumab in melanoma 

Barjaktarevic, 2013 



 



Tumoral cavitation 

 



Cysts 

 Rampinelli et al; 

2017 



Tree-in-bud (consistent with subacute 

bronchiolitis) 

Some with CAO 





Sarcoid-like granulomatous reactions 

 Seen with ipilimumab, nivolumab, 

pembrolizumab 

 5-7% in melanoma patients exposed to 

ipilimumab or nivolumab 

 1,1-5,4 mo into Rx 

 De novo or flare of previously diagnosed 

sarcoidosis 

 In isolation or with bilateral upper or middle lung 

GGO, nodules or consolidation 



 



Differential diagnosis 

 Infection (pneumonia) 

Pneumonia (Chlamydia, Mycoplasma, virus) 

Opportunistic (if CST/Infliximab) 

DILD from drugs used to treat comorbidities 

Myocarditis - CHF - Pulmonary edema 

Particulars in lung cancer 

Progression 

Pseudoprogression - Tumoral inflammation 

Atelectasis 

Radiation-induced lung injury 

Thromboembolism 

Mixed patterns 



Interfering IT-related conditions 

 1-Thoracic nonpulmonary 

Pericardial effusion w/wo tamponade 

Cardiac involvement, myocarditis w/wo HF 

Phrenic nerve injury 

Myositis 

 2-Systemic - Distant 

Myasthenia gravis 

Thyroid storm 

Adrenal failure 



Outcomes in the real world 

75%-85% improve 

Nishino, 2016 

Corticosteroids: 17/20 

Infliximab: 3 

Restarted nivolumab therapy : 7 

Relapse: 2 (were retreated with corticosteroids) 

Pneumonitis flare after completion of 

corticosteroid taper : 1 



Time to improvement with steroids 

 Detectable response within 2-3 days 

 Nivolumab: 3.3 weeks 

 Combo ipilimumab + nivolumab: 6.1 weeks 

 If steroids >20mg >1 month consider 

preemptive TMP 

 



Rescue 

IVIG 

Infliximab 

Mycophenolate 

Tocilizumab 



Street drugs 





 



 





Fake fentanyl 

AMB-FUBINACA 



 



Armstrong F, McCurdy M T, Heavner M S. 

Synthetic cannabinoid-associated multiple 

organ failure: Case series and literature 

review 

Pharmacotherapy 2019: in press 

 
Adult Critical Care Medicine Attending Physician, University 

of Maryland Baltimore Washington Medical Center 





 



 



FREQUENCY OF DRUG REPORTS 
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