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Toxicities of Checkpoint 
Immunotherapies 



Time to Onset of Immune-Mediated Reactions 
Associated With Nivolumab 

OPDIVO [Immune-Mediated Adverse Reactions Management Guide]. Princeton, NJ: Bristol-Myers Squibb; 2015. 
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REVIEW  OF  CURRENT  DATA 



Onset of pneumonitis 

ÅMedian time to onset of pneumonitis : 2.8 months 

ÅRange : 9 days to 19.2 months 

ÅCombination therapy : Median time 2.7 m 

ÅMonotherapy : Median time 4.6 m 



GRADE 

73%Grade1,2 

No statistically significant differences  



SYMPTOMS 

SYMPTOMS NO (%) 

Dyspnea 23 of 43 [53%] 

Cough 15 of 43 [35%] 

Fever 5 of 43 [12%] 

Chest pain 3 of 43 [7%] 

Asymptomatic 14 of 43 [33%] 

Ç 58% Additional immune-related toxicity (25 of 43) 



Radiographic patterns of 
pneumonitis 

×COP Pattern ς most common (65%) ς Grade 2 



Radiographic patterns of 
pneumonitis 

× NSIP Pattern 15% - Grade 1 



Radiographic patterns of 
pneumonitis 

×HP Pattern 10% - Grade 1 



Radiographic patterns of 
pneumonitis 

×AIP-ARDS Pattern 10% - Grade 3 



Radiologic features 



Radiologic features 

Chest X-Ray 
 

Å67% : possible pneumonitis 

Å11% : possible progressive cancer 

Å22% : no new radiographic abnormality 



Pathologic Features 

Å11 pt Biopsy (8 bronchoscopic, 2 core biopsies,1 wedge 
resection) 

(A) Cellular interstitial pneumonitis  

(B) Organizing pneumonia 

(C) Diffuse alveolar damage 

(D) Poorly formed granulomas 

(E) Eosinophils (arrows). 



Management and outcome 

Oral corticosteroids  as maximum immunosuppression used in 14 of 17 [82%] 

Median starting dose of prednisone :50 mg (range, 20 to 80 mg)  

Median duration of corticosteroid: 68 days (range, 20 to 154 days) 

DEATH 

PNEUMONITIS FLAIR 

3 INFECTION 



Recurrent Pneumonitis 

Å11 pt recurrent during corticosteroid therapy after 

improvement  

Å8 improved with further management  

Å3 worsened/died 



Rechallenge Immunotherapy 

Å12/43 pt Rechallenge Immunotherapy 

Å9 GR 1 

Å3 GR 2  

1 pt 

2 pt 

rechallenge 
recurrent 

recurrent 

Drug Holding 

Corticosteroids 



Clinical Features ς Pneumonitis 
Outcomes 

Worsening clinical outcome: 

ÁCurrent vs former smokers (P = .053) 

ÁUnderlying lung conditions vs no lung conditions 

Ç FEV1 

Ç DLCO 
NO ASSOCIATION 
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Risk factors 



Risk factors 

ü Overal Incidence :19% 
 

ü Combination Therapy vs Monotherapy 
 

ü Hystology : Squamous vs Adenocarcinoma (55% lower odds) 
 

ü Seasonal Pattern (increased number of cases in winter) 
 

ü Possible role of viral infection 
 

ü Smoking Status ??? (No association n this article) 
 

ü Cancer stage (Higher rates at a lower cancer stage) 
 

ü Time of onset:  
       Early                        Higher Grade                     Higher Mortality 

 



Risk factors 

ÇKEYNOTE - 001 

Å Previous thoracic radiotherapy (63%) 
Å No previous thoracic radiotherapy (40%) 

ÇPACIFIC study  
(Durvalumab versus placebo in stage III non-small cell lung cancer) 
 
Å Rates of grade 3ς4 pneumonitis were similar in both groups 
Å 3.4% in the durvalumab arm and 2.6% in the placebo arm 

RADIOTHERAPY 


