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Champiat S Ann Oncol. 2016 ;27:559-74 



What are the complications associated with ICI 



Johnson DB New Engl J Med 2016 ; 375 : 1749-1755 

Fulminant Myocarditis with Combination Immune Checkpoint Blockade 



Johnson DB New Engl J Med 2016 ; 375 : 1749-1755 

Fulminant Myocarditis with Combination Immune Checkpoint Blockade 
Incidence of myocarditis in patients receiving nivolumab or Ipilimumab plus 

Nivolumab 

Characteristics Nivolumab 
(n=17620) 

Nivolumab plus 
Ipilimumab 

(n=2974) 

No (%) 

Myocarditis 

Any 10 (0,06) 8 (0,27) 

Fatal events 1 ( < 0,01) 5 (0,17) 

Myositis 

Any 27 (0,15) 7 (0,24) 

Fatal events 2 (0,01) 1 (0,03) 

LOW INCIDENCE 



Author Pts Age/sex Tumor type treatment Onset Clinical presentation 

Voskens 
2013 

1 61 / F Melanoma Ipi 16 NA 

Roth 
2016 

1 60 / M Melanoma Ipi 18 Palpitations 

Yun 
2015 

1 59 /M Melanoma Ipi 21 Chest pain 
Dyspnea 

Geisler 
2015 

1 83/F Melanoma Ipi 12 Chest pain 
Dyspnea 

Tadokoro 
2016 

1 69/F Melanoma Nivo 8 Malaise 
Palpitation 

Laubli 
2015 

1 73/F Melanoma Pembro 15 Dyspnea 

Zimmer 
2016 

5 49-87 Melanoma Nivo,Pembro 2-17 fatigue 

Johson 
2016 

2 65/F,63/F Melanoma Ipi+Nivo 
Ipi nivo 

2 
6 

Dyspnea,Anasarca, 
Peripheral edema 

Heinzerling 
2016 

1 72/M Melanoma ACT MAIGE 
A3TCR 

< 1 CP arrest 

Linette 
2016 

2 63/M,57/M Melanoma ACT MAGE 
A3TCR 

 

< 1 HypoTa, HypoX, AMS 

Summary of case reports and series of cardiovascular toxicities associated with cancer 
immune therapies 

16 pts, Melanoma, Early onset < 21 days, paucicity of symptoms 



Survival After Fulminant Myocarditis induced by Immune-checkpoints inhibitors  

Arangalage D Ann Intern Med. 2017;167 :683-684.  



Myocarditis 

Salem JE Lancet Oncol. 2018 ;19:1579-1589 

EARLY ONSET 



COMBOTHERAPY = RISK FACTOR 



Immune checkpoint inhibitor-associated myositis 
Description of pts with ICI associated Myositis  

n= 180 

15,6 % 16,1 % 13,9 % 
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disorers

Myocarditis others

Anquetil C  Circulation. 2018 ; 138 : 743-745 

MYOSITIS ASSOCIATED 



Number of cases and fatality rate  for each class of toxic effect 

Wang DY, JAMA Oncol. 2018 ;4 :1721-1728.  

High Fatality Rate 



Cardiovascular toxicities associated with immune checkpoints inhibitors 
An observational, retrospective, pharmacovigilance study 

ICRs reported for ICI 
(n=31 321) 

ICRs reported in the 
full database  

(n=16 343 451) 

IC (IC025) 

Myocarditis 122 (0,39%) 5515 (0,03%) 3,47 (3,20) 

Pericardial disease 95 (0,30%) 12800 (0,08%) 1,93 (1,63) 

SV  arrhythmias 222 (0,71%) 68 597 (0,42%) 0,75 (0,66) 

Vasculitis 82 (0,26%) 33 289 (0,20%) 0,36 (0,03) 

Endocardial 
Disorders 

8(0,03%) 3149 (0,02%) 0,38 (-0,79) 

Conductive 
Disorders 

37 (0,12%) 26 008 (0,16%) -0,42 (-0,93) 

Salem JE Lancet Oncol. 2018 ;19:1579-1589 



How should we diagnose ICI related myocarditis 





How to diagnose Myocarditis 

Clinical - ECG – Troponin – Echo – CMR - EBM 



Hu Cardiovascular research 2019 ; 115 : 854 -868  

Endocardial Biopsy and ICI 



CMR and ICI myocarditis 



ECG and myocarditis 

However……… 





A proposed approach to diagnosis of myocarditis in the setting of ICI use 

Bonaca Circulation 2019 ;140 :80-91 



A proposed approach to diagnosis of myocarditis in the setting of ICI use 

Bonaca Circulation 2019 ;140 :80-91 



ICI related Myocarditis  

Low incidence  

Early Onset 

High Fatality 
Rate  

Thymome  

Auto Immune 
History  

Combo IO  

IO combinated 
with MTA  

Concomitant IRAe  

Aspecific 
presentation  



What the cardiologist need 
ICI myocarditis suspicion 

Myocarditis  

Clinical Exam 
Vital Sign  

Biomarker 
TnI, BNP  

Baseline ECG, Bm if 
available  

ECG  

Onco History  

Auto Immune 
History  

Combo IO  

Nb of Infusion  

Concomitant IRAe  

Clinical Examen 
Myositis, …  

Lab  



How to diagnose Myocarditis 

Clinical - ECG – Troponin – Echo – CMR - EBM 



How to treat ICI related myocarditis ? 





Management of Immune-Related Adverse Events in Patients 

Treated With Immune Checkpoint Inhibitor Therapy: 

American Society of Clinical Oncology Clinical Practice Guideline 

Brahmer JR, et al. 

June 2018 



Salem JE, et al. 
N Engl J Med. 

2019 Jun 
13;380(24):237

7-2379.  



18 ImmunoTox Networks 

Primary objective : 3 months overall mortality 

Power calculation: decrease ≥50% vs. prior estimates 

Myocarditis: 
40% 

A priori mortality 

Pneumonitis: 
25% 

Hepatitis: 
20% 

Neuro-Myotox: 
20% 
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