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Immune Checkpoint-Inhibitor Associated 
Myocarditis

• 65 yo F metastatic melanoma (lung, liver, brain, adrenal) 
presents with chest pain and SOB x 3 days – 12 days 
after Ipilimumab 3 mg/kg and Nivolumab 1 mg/kg

• Labs Troponin I: 4.72, 9.6, 17, 24.72
– CK: 8178, 16903
– arrhythmias, death

• EKG changes:

Johnson…Sosman, Moslehi. NEJM. 2016. 375(18):1749-1755.



T Cell Infiltrates in the Heart 
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Johnson, Balko….Sosman, Moslehi NEJM. 2016.



T Cell Infiltrates in the Skeletal Muscle
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Johnson, Balko….Sosman, Moslehi NEJM. 2016.



Immune-Checkpoint Inhibitor 
Myocarditis: Defining a New Syndrome

Immune Checkpoint 
Inhibitor-Associated 

Myocarditis

Clinical Questions
Incidence?

Clinical presentation?
Treatment?



Electrocardiographic (EKG) Disturbances with 
Immune-Checkpoint Inhibitor Associated 

Myocarditis

Courtesy of Olenchock, BWH. Ahmad, Yale



Incidence of myocarditis and 
myositis with ipilimumab and 

nivolumab treatment

Johnson, Balko….Sosman, Moslehi NEJM. 2016.
Nina Kola, Gregory Plautz, Dan Reshef,
Jonathan Deutch. Bristol-Myers Squibb.





Defining Cardiac Toxicity with Cancer Therapy
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Immune Checkpoint 
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Clinical Questions
Incidence?

Clinical presentation?
Treatment?

Who is at risk?
Precision or 
Personalized Medicine
- CV risk factors
- Autoimmune risk 

factors
- Tumor risk factors
- ?Genetic risk factorsBasic biology of PD-1/PD-L1 in the 

heart
How does the heart interact with the 
immune system??
Induced Pluripotent Stem Cells (iPSC), 
Rodent Models
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Moslehi et al, Unpublished.



Other cases of Immune checkpoint-inhibitor 
associated myocarditis?







Increasing Complexity of Use of 
Immunotherapies in Oncology

Choueiri, Motzer. New England Journal of Medicine, 2017. 376(4):354-366.



Conclusions
• Myocarditis is a new clinical phenomenon that ia 

a rare (but clinically significant) complication of 
cancer immunotherapy
– myositis with rhabdomyolysis 
– early progressive and refractory cardiac 

electrical instability
• Initial mechanistic studies show that robust T cell 

and macrophage infiltrates
• Need for multi-institutional efforts to understand 

the pathophysiology of myocarditis and multi-
pronged approach to understand who is at risk 
of developing myocarditis
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