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DISCLOSURE

Relevant Financial Relationship(s)
• Consultant: Moderna, Cardiol Therapeutics, BMS, Foresee 

Pharmaceuticals
• Board Member: Stromal Therapeutics

Off Label Usage
• Colchicine
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• 2025 ESC Guideline/2024 ACC ECDP: 
• Epidemiology and Clinical Classification
• Diagnostic Paradigms
• Imaging Approaches
• Therapeutic Strategies

•Special Topics
• Seaport Criteria for Lymphocytic Myocarditis
• Hot phases of DES-associated Myocarditis
• Immune Checkpoint Inhibitor Myocarditis 
• Giant Cell Myocarditis/Cardiac Sarcoidosis 

•Ongoing and Proposed Treatment Trials

OUTLINE
CURRENT 
APPROACH TO 
MANAGEMENT
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Under review, 2026

Global age-standardized rates of incidence, prevalence 
and mortality rates of myocarditis per 100,000 population

Incidence 16.16 (95% UI, 13.11–19.76)
Prevalence 4.83 (95% UI, 5.48–7.44)
Mortality 0.40 (95% UI, 0.32–0.47) 

New Myocarditis cases: 1.04 million
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Under review, 2026

Global age-standardized Incidence and Death 
numbers and rates of myocarditis per 100,000 population
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ESC 2025 CLASSIFICATION 

ESC GUIDELINE EU HEART J. AUG 28TH 2025
ACC ECDP JACC. FEBRUARY 2025

ACC EXPERT CARE DECISION 
PATHWAY 
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STAGE A: AT RISK 
No clinical syndrome, abnormal biomarkers or structural 
changes on imaging

•Current immune checkpoint Inhibitor treatment – up to 1%
•Eg, ipilimumab, nivolumab, pembrolizumab

•Systemic disorders such as sarcoidosis
•Clozapine use for schizophrenia
•Personal history of previous myocarditis or DES gene +?
•SARS-CoV2 mRNA vaccines – males 12-39 years with 2nd 

dose – 1:10,000
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THE BRITISH JOURNAL OF PSYCHIATRY (2025)
DOI: 10.1192/BJP.2025.89
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STAGE B: ASYMPTOMATIC
No clinical syndrome but + abnormal biomarkers or structural 
changes on imaging 

•Subjects screened because they are “at risk”: Stage A
•Confirmation needed by CMR/PET, rarely EMB

e.g. Recent  ICI treatment or systemic sarcoidosis
•Management depends on context: e.g. hold ICI therapy

Drazner, Bozkurt, Cooper et al. JACC, 2025
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Ferreria, V., e al. JACC 2018

ESC and ACC documents endorse CMR 
as the noninvasive gold standard for 

diagnosing acute myocarditis 
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SELECTIVE USE OF EMB 
IN SUSPECTED MYOCARDITIS

ESC Guideline Eu Heart J. Aug 28th 2025
ACC ECDP JACC. February 2025
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2025 SEAPORT CRITERIA FOR LYMPHOCYTIC 
MYOCARDITIS:  ENDOMYOCARDIAL BIOPSY

Redrawn from:  Basso, C., et al. Card Pathol 9-2025

Step 1 Report
Is there florid myocarditis? Confirm absence of

giant cells, numerous
eosinophils or
granulomasNo

Severe (Grade 3)
lymphocytic myocarditisYes

Are there CD3 or H&E
lymphocyte clusters?

Step 2

No

Step 3
Are there increased CD3+

cells/hpf (40x)?

Yes

Yes

Count
clusters

2+ clusters
(CD3 or H&E)

1 cluster
(CD3 or H&E)

Report

Moderate (Grade 2)
Lymphocytic myocarditis

+/- injury

Mild (Grade 1) lymphocytic
Myocarditis +/- injury

Count
CD3+

cells/hpf

Report

≥15 CD3+ cells/hpf

6-14 CD3+ cells/hpf

0-5 CD3+ cells/hpf

Mild (Grade 1) lymphocytic
Myocarditis +/- injury
Scattered increased

T-cells of undetermined
significance (SITUS)

No myocarditis

Summary: 2024 ACC Expert Consensus Decision Pathway
On strategies and criteria for the diagnosis and management of myocarditis
STEP 1
Recognize clinical syndromes 
compatible with acute myocarditis

• Initial workup: CBC with differential, biomarkers (hs-cTn), ECG, and echocardiography
• Exclude obstructive coronary artery disease as clinically appropriate

STEP 2
Triage

Assess needs for:
• Hospitalization
• Urgent referral to advanced heart failure center
• Emergent arrhythmia management or circulatory support

STEP 3
Pivotal diagnostic tests • CMR with T1 and T2 parametric mapping

• Endomyocardial biopsy

STEP 4
Treatment

• Pharmacologic
• Withdraw inciting agent when present
• Temporary pacemaker or ventricular 

arrhythmia management (if now needed)

• Temporary circulatory support (if now needed) followed by durable 
LVAD or transplant (if no recovery and suitable candidate)

• Temporary restriction of strenuous physical activities including 
competitive sports

STEP 5
Longitudinal surveillance

• Biomarkers
• Echocardiography
• CME with T1 and T2 parametric mapping

• Outpatient genetic counseling and testing
• Assessment for return to strenuous physical activity 

including competitive sports

Clinical deterioration Drazner, Bozkurt, Cooper, et al. JACC 2025
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Recent Myocarditis Registries
Most recover with 6-20% Recurrence

Tang and Cooper, JCF in Press 2026

Fulminant Myocarditis Case Series
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MyocarditIRM French Registry
49 center with Non-ICU Myocarditis

N = 803
82% male; age 31 yr
93% with chest pain 

691 (86%) had an
uncomplicated presentation
and 3.6% risk of progression
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MANAGEMENT OF ACUTE MYOCARDITIS: 
ESC GUIDELINE AND ACC ECDP ALIGNED

GDMT for Heart Failure and Arrhythmias
Colchicine often with aspirin or NSAIDS for concomitant pericarditis 

in the absence of heart failure
Avoid NSAIDS in symptomatic Stage C and D with heart failure
Immunosuppression for select cases of giant cell, ICI, eosinophilic, 

granulomatous or other autoimmune myocarditis per expert 
consensus statements

Consider viral genome assessment on endomyocardial biopsy 
tissue where feasible to identify active viral infections

Schulz-Menger., et al 2025; Drazner, et al 2025
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Months

Colchicine –
Colchicine +
p=.005

Patients at risk
Colchicine – 73 55 50 43 37 33 26 23 21
Colchicine + 73 57 55 47 40 30 21 16 12

Event-free survival according to colchicine use in the two cohorts after propensity score matching.

Colchicine in Myopericarditis and Myocarditis

ARGO Trial
• Prospective study
• Colchine vs Placebo in 

Acute Myocarditis 
• Phase III study
• Currently enrolling
• Goal: N=300

Retrospective Cohort Study, n= 175

Colchicine was associated with a lower incidence of recurrence: 19.2% vs 43.8%; p=0.001 

Schulz-Menger., et al 2025

17

18

9 of 20



MHIF Cardiovascular Grand Rounds
February 2, 2026

©2026 Mayo Foundation for Medical Education and Research  |  WF2276501-19

Monda, et al. JACC Heart Fail. Apr 03, 2024.
4% of uncomplicated, 22% of complicated; 44% pediatric myocarditis

©2026 Mayo Foundation for Medical Education and Research  |  WF2276501-20

Gasperetti, A. et.al. Circulation. 8/20/2025
.

1014 patients with P/LP DSP variants
177 (17.5%) experienced ≥1 documented myocarditis-like episode
Immunosuppression was associated with a reduced risk 

of ventricular arrhythmia and heart failure outcomes (HR 0.18; P<0.001)
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FITTED PROBABILITY OF VA OR HF OCCURRENCE
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Redrawn from:  Gasperetti, A. et.al. Circulation. 2025
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Histological Progression of ACM is associated with different 
early and Late Ventricular Arrhythmia Mechanisms

Peretto…Cooper, LT. Immunological Reviews February 2026
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Redrawn from:  Gasperetti, A. et.al. Circulation. 2025
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78 YEAR OLD MAN WITH ACUTE HEART FAILURE 4 
WEEKS AFTER STARTING AN IMMUNE CHECKPOINT 
INHIBITOR
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ESTIMATED NUMBER OF ICI 
MYOCARDITIS CASES WORLDWIDE

Klingel, et al. Nature CV Medicine In Press

13 ICI approved
for 17 cancers

as of 12/2024

Myocarditis:
27-56,000 
w/mono Tx
95-181,000
w/combo Tx
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MANAGEMENT OF CARDIAC INJURY IN PATIENTS 
TREATED WITH IMMUNE CHECKPOINT INHIBITORS
RISK: 1:200

ManagementGrade

Hold ICPiAbnormal Cardiac Biomarkers

1-2 mg/kg/d prednisoneGrade 1 and mild symptoms

CCU level careModerate symptoms and/or 
conduction delay

Consider abatacept or alemtuzumabModerate to severe symptoms
Schultz-Menger, J., et al 2025

Redrawn from: ASCO Guideline Update. Schneider, et al. J Clin Oncology 2021
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TREATMENT OF ICI MYOCARDITIS:
2025 ESC MYOCARDITIS GUIDELINE

Eur Heart J. August 29th, 2025.

©2026 Mayo Foundation for Medical Education and Research  |  WF2276501-28

PROGNOSIS IN GCM IS WORSE THAN 
IN LYMPHOCYTIC MYOCARDITIS
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•N=26 or 13% with GCM
•GCM had a 54% 1 year 
mortality

Eu Heart J Published 10Sept 2025
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Bang., et al., JACC, February, 2021
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Circ Research, June 21st, 2021

Pathway enrichment analysis in GCM 
showed that upregulated pathways were 
enriched for neutrophil degranulation, 
multiple cytokine signaling pathways, and 
phagocytosis

Unsupervised Hierarchical Clustering
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Cardiac Sarcoidosis Scientific Statements

Sharma, R. et al. Eu Heart J 2024; Cheng, R et al. Circulation 2024
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Fragmented Intracardiac Electrograms at the Basal Septum
Normal voltages elsewhere in a man with Suspected Sarcoidosis
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EXTRACARDIAC MANIFESTATIONS OF SARCOIDOSIS

Rosenbaum, A, et al.
Int J Cardiol. April 17th, 2021

It is reasonable for competitive athletes with myocarditis and 
initially reduced LV function to resume sport participation if:
1. There has been a period of >1 mo without symptoms
2. LV systolic function has returned to normal range
3. There is resolution of inflammation or edema by CMR imaging 

(T2 signal) or serum biomarkers (inflammation)
4. Clinically relevant arrhythmias, including frequent or complex 

repetitive forms of ventricular arrhythmias, are absent on 
ambulatory ECG monitoring and exercise testing

Kim, et al. JACC February 2025
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McNamara, D et al., ESC Heart Failure: October 2024

Clinical diagnosis of acute myocarditis (Lake Louise Criteria)
Cardiac Magentic Resonance (CMR) or Endomyocardial biopsy

Pharmaceutically produced 
Cannabidiol Formulation

2.5 mg/kg 10 10 mg/kg b.i.d
Matching PLACEBO

Primary Endpoint:  Improvement in Extracellular Volume (ECV) and Global longitudinal Strain 
(GLS), measured by CMR after 12 weeks

Secondary Endpoint:  Improved in Left Ventricular Ejection Fraction (LVEF), measured by 
CMR after 12 weeks

RANDOMIZED 1:1 DOUBLE-BLIND

ARCHER TRIAL: IMPACT OF CANNIBIDIOL 
ON MYOCARDIAL RECOVERY

Presentation November 29th

12 weeks of
pharmaceutically 

manufactured 
cannabidiol

Trial Population Repeat CMR at 12 weeks

12 weeks of
placebo

Oral cannabidiol treatment was 
associated with significantly 

greater reduction (versus 
placebo) in  LV mass, driven by 

reductions in ECV and ICV.

No treatment-dependent changes 
in LVEF or GLS were evident.

Intervention

Morphology, function, 
tissue pathology

n=109
Clinically suspected 
acute myocarditis

Randomization

Results

Confirmed by CMR

Pharmaceutically 
manufactured cannabidiol 

oral solution modulates 
pathways involved in NF-

κB-mediated inflammasome 
priming and NLRP3 

inflammasome activation.

CANNABIDIOL
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Active centers 
in USA:
• UC San Diego
• U Virginia

Active centers = 33 – Planned centers = 45

NCT05150704 (98 randomized patients)

MYTHS Trial
IV Methylprednisolone in Fulminant Myocarditis

Slide Courtesy of Ammirati et al. Front Med 2022; Mar 7:9:838564
Sistema Socio Sanitario – Ospedale Niguarda; Regione Lombardia.

Active centers 
in Europe:
• Italy: 19
• Belgium: 3
• Spain: 8
• Slovenia: 1
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QUESTIONS 
& ANSWERS
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