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Drug-induced interstitial lung diseases (DILD)

• Lung injury that results from the specific use of a drug

• Main lesions of drug-induced lung injury
1. Alveolar and interstitial regions 

2. Airway 

3. Blood vessels 

4. Pleura 



Kubo K et al, Respir Investig 2013;51:260–77.



Clinical disease type of DILD

• Acute
• Hypersensitivity pneumonia (HP)

• Acute eosinophilic pneumonia (AEP)

• Diffuse alveolar damage (DAD)

• DDx. non-cardiogenic pulmonary edema

• Chronic
• Nonspecific interstitial pneumonia (NSIP)

• Organizing pneumonia (OP) 



Number of drugs reported to cause DILD, Japan
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Kubo K et al, Respir Investig 2013;51:260–77



Incidence of drug-induced lung injury

Kubo K et al, Respir Investig 2013;51:260–77.
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Skeoch et al, J. Clin. Med. 2018, 7, 356; doi:10.3390

DILD accounts for 3–5% of prevalent cases of ILD.



Potential mechanisms of DILD

Matsuno et al. Respiratory Research 2012, 13:39



Potential mechanisms of DILD

• Cytotoxic pulmonary injury
• chemotherapeutic agents (e.g. gemcitabine)

• bleomycin, MTX, cyclophosphamide

• Possible by non-cytotoxic drugs (sulfasalazine, amiodarone..)

• Causes diffuse alveolar damage 

• Immune-mediated pulmonary injuries
• Activate immune cells by acting as a hapten or mimicking an 

antigen 

Kubo K et al, Respir Investig 2013;51:260–77



Immune checkpoint inhibitor (ICI)

From NCI dictionary, U.S Government



ICI-related pneumonitis

Cho et al, Lung Cancer 125 (2018) 150–156



13.2%



Characteristics and risk factors of ICI-pneumonitis

Cho et al, Lung Cancer 125 (2018) 150–156

Incidence: 19%



Risk factors of ICI-pneumonitis in lung cancer

Suresh K et al, J Thorac Oncol 2018;13(12):1930-1939 



Sakurada et al, Annals of Pharmacotherapy 2015:49(4);398–404



Other risk factors for DILD

• Age, >60years 

• Pre-existing lung disease

• History of pulmonary surgery

• Radiation exposure to the lung 

• Decreased renal function ?

Kubo K et al, Respir Investig 2013;51:260–77



Diagnosis of DILD

• Identification of the causative drug 

• Temporal relationship

•Diagnosis of exclusion !

• Exclusion of other causes or infection
• Bronchoalveolar lavage

• Blood tests 



Diagnosis of DILD

Kubo K et al, Respir Investig 2013;51:260–77



Role of bronchoalveolar lavage in DILD

• Rule out other diseases, such as infection

• Provide clues to disease pathology and help predict 
histopathological findings.

• Cellular pneumonia: lymphocyte >50%

• Eosinophilic pneumonia : eosinophil >25%

• Cytotoxic reactions
• neutrophils ↑, aggregates of atypical alveolar type II epithelial cells



Bronchoalveolar lavage fluid in DILD

• Diffuse alveolar hemorrhage
• Hemosiderin-containing macrophage 

• Amiodarone-induced alveolar damage 
• Alveolar macrophages containing foamy 

cytoplasm

• Attributable to the accumulation of 
phospholipids (surfactant-like substances)



Blood tests for DILD

• Tests for non-specific inflammatory response, tissue damage & 
allergic reaction
• ESR, CRP, LDH, eosinophil count, procalcitonin

• Markers associated with interstitial pneumonia 
• Krebs von der Lungen-6 (KL-6)
• Pulmonary surfactant protein-A (SP-A) 
• Pulmonary surfactant protein-D (SP-D) 

• Drug lymphocyte stimulation test (DLST)
• Sensitized lymphocytes are collected from patients 
• Mixed with the offending drug
• Measure 3H–thymidine uptake by the lymphocytes



Procalcitonin in ILD

AM J Med Sci 2016;351(5):499– 505 

cutoff 0.1ng/mL
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Krebs von der Lungen-6 (KL-6) in ILD

• KL-6 is a MUC1 mucin with a sialylated carbohydrate chain that is 
recognized by anti-KL-6 antibody.

• Mainly produced by alveolar type II epithelial cells.

Cho EJ et al, Ann Lab Med 2019;39:245-251



KL-6 in DILD

Ohnishi H et al, Thorax 2003;58 (10): 872-5

Drug induced pneumonitis, N=30 



Flow of diagnosing DILD

Kubo K et al, Respir Investig 2013;51:260–77



Radiologic patterns of DILD

Kubo K et al, Respir Investig 2013;51:260–77



Diffuse alveolar damage

Ripley BA et al. Appl Radiol. 2016;45(4):9-18



Organizing pneumonia

Ripley BA et al. Appl Radiol. 2016;45(4):9-18



Hypersensitivity pneumonitis

Ripley BA et al. Appl Radiol. 2016;45(4):9-18



Eosinophilic pneumonia

Ripley BA et al. Appl Radiol. 2016;45(4):9-18



Treatment of DILD

Kubo K et al, Respir Investig 2013;51:260–77 



Corticosteroid in DILD

• No comparative studies evaluating the adjunctive role of GC 
therapy alongside withdrawal of the causative drug

• Only low-quality evidence to support the efficacy and dosing 
of corticosteroids by grade of severity and radio-pathological 
subtype of DIILD

• What dose and duration of corticosteroid is optimal in 
treatment of DILD?



Treatment of ICI-related pneumonitis

• Corticosteroids
• grade 2 : prednisone 1 mg/kg/d

• grade 3-4: 4 mg/kg/d

• No improvement after 48 to 72hours 
→ considered steroid refractory

• Infliximab (TNFa inhibitor)

• IV Immunoglobulin

• Tocilizumab (IL-6 inhibitor)

Weber JS et al, Am Soc Clin Oncol Educ Book. 2012:174–177

Suresh K et al, CHEST 2018; 154(6):1416-1423



Corticosteroid in DILD

• Coticosteroids 0.5-1.0 mg/kg/day for 2-4weeks, then tapered

• If the lung injury and hypoxemia resolve immediately, corticosteroids 
can be completed in 1-2 months. 

Skeoch et al, J. Clin. Med. 2018, 7, 356; doi:10.3390



Corticosteroid therapy against treatment-
related pulmonary toxicities in lung cancer

Kim S et al. J Thorac Dis 2014;6(9):1209-1217



Clinical characteristics and mortality of patients with 
drug-induced interstitial lung disease

Kim S et al. J Thorac Dis 2014;6(9):1209-1217



Outcomes of ICI-pneumonitis

Suresh K et al, J Thorac Oncol 2018;13(12):1930-1939 

Cho et al, Lung Cancer 125 (2018) 150–156



Clinical course of Rituximab-associated ILD

In-hospital mortality : 5/36 (13.8%)

Patients with 

R-ILD

(n=36)

Spontaneous 
resolution

(n=17)

Steroid treatment

(n=19)

Death in ward

(n=1)

Mechanical 
ventilator care 

in ICU

(n=5)

Improved in ICU

(n=1)

Death in ICU

(n=4)

Care in general 
ward

(n=14)

Improved in ward

(n=13)

SNUBH data



https://www.pneumotox.com



Summary

• DILD is not uncommon and shows various clinical course.

• Careful examination of drug history is mandatory.

• Radiologic and BALF findings are helpful in the diagnosis of 
DILD.

• Further studies are needed. 






