
• Although rare, ICI-related myocarditis may present with a variable clinical presentation 
and spectrum severity, prompt recognition and management is important, since it may 
become life-threatening (table-1). 

• The diagnosis of myocarditis is often complex and should be made after ruling-out all 
other causes, such as ischemia, infiltrative disease, other infectious causes of 
myocarditis, and decompensated heart failure. 

• Valuable tools for the diagnosis and grading of myocarditis include cardiac markers, 
electrocardiography, echocardiography, cardiac magnetic resonance (CMR), coronary 
angiography and/or endomyocardial biopsy.

• CMR is currently a preferred and validated study for the diagnosis of myocarditis by 
demonstrating concomitant myocardial edema and scar/injury.

• CMR performed on our patient showed no acute evidence of abnormal delayed 
enhancement to suggest ischemic or non-ischemic fibrosis (Figure 4).

• However, early use of this imaging study may result in false negative findings for acute 
myocarditis (~26% in one series). For this reason CMR study should be repeated one to 
two weeks after the initial study. 

• For this reason, an integrated approach of clinical findings, cardiac markers and 
combined imaging studies (according to the patient and available resources), are used to 
make the diagnosis and guide medical therapy as seen on this patient.

• According to the White Paper Statement for the diagnosis of myocarditis in the setting 
of cancer therapeutics, our patient had a definitive criteria 1-C for the diagnosis of ICI-
related myocarditis (table-2).

• Endomyocardial biopsy is considered the gold standard diagnostic test for myocarditis, 
but may be obviated if clinical findings & imaging studies are diagnostic.

• It is of foremost importance to be aware of the diverse side effects of new 
immunotherapies since early diagnosis allows an accurate prognosis and appropriate 
expectations from patient, relatives, and clinicians. Early recognition is imperative to 
guide therapy and increase survival. 

• Early involvement of both the Oncologist and Cardiologist is necessary to improve the 
diagnostic evaluation and treatment of ICI-related cardiac toxicity.

• The American Society of Clinical Oncology has proposed general guidelines for the 
diagnosis of immune-related adverse events, for further determination of management, 
such as discontinuation of ICI, glucocorticoids use and possible targeted immune 
modulators if not responding to steroids. 

• In the suspicion of ICI-related myocarditis, current consensus is to hold the ICI treatment 
even with mild toxicity, in view of the high mortality risk (as seen with this patient). 

Figure 1: 1A illustrates his arrival ECG showing LVH with non-dynamic ST-segment changes consistent with repolarization 
abnormalities. Figure 1B, illustrates an ECG 3-days from arrival with evidence of 1st degree-AVB and new LBBB. 

Figure 2:  Portable CXR showing 
vascular congestion,  bilateral pleural 
effusions, and metastatic lung lesions. 

Figure 3:  Apical four chamber 
echocardiogram view.

The authors declare that they have no relevant or material financial interests that relate to the case report described in this poster. These contents do not represent the views of the VA Caribbean Healthcare System, US
Department of Veterans Affairs or the United States Government.

Figure 5: Coronary Angiography. 5A illustrates RAO caudal view of the left coronary artery (LCA) showing the circumflex artery; 
5B illustrates an RAO cranial view of the LCA showing the left anterior descending artery (LAD); 5C shows a LAO caudal view 
of the RCA; all without obstructive CAD. 

Figure 4: Cardiac MRI four chamber 
transverse view.

• We report an 85-year-old male with a medical history of hypertension, congestive 
heart failure (CHF) with reduced ejection fraction, and a severe aortic stenosis 
pending transcatheter aortic valve implantation that was postponed in view of an 
incidental diagnosis of metastatic lung adenocarcinoma. 

• After an unsuccessful chemotherapy with paclitaxel/carboplatin for his 
adenocarcinoma he was subsequently treated with nivolumab immunotherapy (s/p 
two cycles). 

• Now presenting to the emergency department with general weakness, progressive 
minimal exertion shortness of breath and without angina complaints. Initial 
electrocardiogram presented with sinus rhythm, left ventricular hypertrophy (LVH) 
and chronic repolarization abnormalities (figure-1).

• Serial cardiac troponins where markedly elevated with upward delta trend 
consistent with acute myocardial injury. Clinical and radiographic findings were also 
consistent with CHF (figure-2). 

• He was admitted to the cardiac care unit with an initial impression of acute 
ischemic myocardial injury and decompensated CHF.

• Echocardiography & cardiac magnetic resonance (CMR; figure 3-4)  revealed severe 
aortic valve stenosis, moderate reduced systolic function and global hypokinesia. 
Also his CMR did not reveal contrast findings to favor either ischemic or non-
ischemic fibrosis.

• After adding all the pieces together, a non-ischemic etiology for his myocardial 
injury, such as myocarditis secondary to nivolumab immunotherapy was favored in 
view of rising cardiac troponins that persisted for days, markedly elevated pro-BNP, 
absence of angina, no segmental wall motion abnormalities on echocardiography, 
new conduction abnormalities including first degree atrioventricular block and a 
new left bundle branch block on follow-up electrocardiograms (figure-1B) and a 
recent coronary angiography without obstructive coronary artery disease (figure-5). 

• Hematology/Oncology service agreed with the impression of immune-mediated 
myocarditis and recommended methylprednisone 0.5mg/kg/day treatment. 
However, in view of his adverse prognosis, the patient decided against aggressive 
measures and was transitioned to inpatient hospice with subsequent demise. 

White	Paper	Statement	For	Standardized	Definitions	Of	
Myocarditis	In	The	Setting	Of	Cancer	Therapeutics	

1.  Definite	myocarditis:	presence	of	at	least	one	of	the	following:	
a)  Pathology	consistent	with	myocarditis.	
b)  Diagnostic	CMR,	clinical	syndrome	of	myocarditis,	and	positive	biomarker	or	ECG.	
c)  Echocardiography	with	wall	motion	abnormality,	clinical	syndrome	of	myocarditis,	positive	biomarker,	

positive	ECG,	and	negative	angiography	for	CAD.	
2.  Probable	myocarditis:	

a)  Diagnostic	CMR	without	clinical	syndrome	of	myocarditis,	positive	ECG,	or	positive	biomarker,	OR	
b)  Suggestive	CMR	with	one	of	the	following:	

a)  Clinical	syndrome	of	myocarditis.		
b)  Positive	ECG.	
c)  Positive	biomarker,	OR	

c)  Echocardiography	with	wall	motion	abnormality	and	clinical	syndrome	of	myocarditis	with	either	
positive	ECG	or	biomarker,	OR	

d)  Clinical	syndrome	of	myocarditis	with	positron	emission	tomography	scan	evidence	and	no	
alternative	diagnosis.	

3.  Possible	myocarditis:	
a)  Suggestive	CMR	without	clinical	syndrome	of	myocarditis,	positive	ECG,	or	positive	biomarker,	OR	
b)  Echocardiography	with	wall	motion	abnormality	and	clinical	syndrome	of	myocarditis	or	positive	

ECG,	OR	
c)  Elevated	biomarker	with	clinical	syndrome	of	myocarditis	or	positive	ECG	and	no	alternative	

diagnosis.	
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• Immunotherapy is an exciting and novel cancer therapy, which targets the host 
negative immune regulators (checkpoints), thus leading to activation of the 
immune system against the patient’s cancer cells. 

• Immune checkpoint inhibitors (ICI) have dramatically improved cancer 
treatment outcomes and with lower adverse effects than with traditional 
cytotoxic chemotherapy. 

• Nivolumab is one of seven current approved ICI, for treatment of solid tumors 
such as lung cancer. 

• The incidence of myocarditis related to ICI is reported as uncommon (< 1%), 
but with a significantly higher associated mortality (25-50%).

• Among other cardiovascular toxicities, pericardial disease, myocardial 
infarction, and vasculitis have been reported.
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Laboratory Value Reference 
Pro-BNP 15383 < 125 pg/mL 
Lactate 1.8 0.5-2.2 mmol/L 
Tropo HS  1565 -> 1534 -> 

1551-> 1865 
0-22 ng/L 

Sed Rate  31 0-15 mm/1Hr 
CRP-HS 14.7 <= 5.0 mg/L 
RF <10.0 0.01-14.0 IU/mL 
C3 98 89-177 mg/dL 
C4 21 mg/dL 
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Spectrum	Of	Disease	In	ICIs–related	Myocarditis	

Table-1: Spectrum of Disease in ICIs Related Myocarditis


