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Outline of the presentation



Myocarditis is an inflammatory disease of the myocardium which involves the 
myocytes, the interstitium and the vasculature. 

The diagnosis is through histopathological and histochemical criteria

1st challenge: an apparently simple definition



Active myocarditis

Acute myocarditis

Borderline myocarditis

Clinically suspected myocarditis

Chronic inflammatory cardiomyopathy

Chronic myocarditis

Complicated acute myocarditis

Drug-induced myocarditis

Eosinophilic myocarditis

Fulminant myocarditis

Giant cell myocarditis

Healing myocarditis

Hypersensitivity myocarditis

Immune checkpoint-associated myocarditis

Immune-mediated myocarditis

Infarct-like myocarditis

Infective myocarditis

Lymphocytic myocarditis

Myopericarditis

Myocarditis with pericardial involvement

Perimyocarditis

Probable acute myocarditis

Sarcoiditic myocarditis
Subacute myocarditis

Viral myocarditis Virus-induced myocarditis

Virus-mediated myocarditis

Virus-positive myocarditis

Virus-triggered myocarditis

1st challenge: an apparently simple definition



According to

• Predominant infiltrate: Lymphocytic, eosinophilic, polymorphic, giant cell
myocarditis, granulomatous… (but often unknown)

• Aetiology: Viral myocarditis, autoimmune myocarditis, viral and immune
myocarditis, hypersensitivity… (but often unknown)

• Clinical presentation: Infarct-like, heart failure, arrhythmia (but no evidence for
treatment using these criteria)

• Clinical course: Fulminant, acute, subacute/healing, chronic,
complicated/uncomplicated (but no evidence for treatment using these criteria)

• Risk of adverse events: low-risk, intermediate, high-risk (but no evidence for
treatment using these criteria)

2nd challenge: an apparently simple classification



Martens P et al. J Am Heart Assoc. 2023;12:e031454.

3rd challenge: an apparently simple diagnosis



Martens P et al. J AHA. 2023;12:e031454.

3rd challenge: an apparently simple diagnosis



33% 67%

Roy R, Cannata A, Bromage D. EHJ: QCCO 2023

4th challenge: an apparently accurate diagnosis



Roy R, Cannata A, Bromage D. EHJ: QCCO 2023

4th challenge: an apparently accurate diagnosis



European Heart Journal Supplements 2019;21:B90–B95

HLA genotype

Polygenic 
risk

Toxins

Autoimmunity

Arrhythmic risk

5th challenge: a communicable disease



36 Patients with biopsy-
proven myocarditis

Artico J et al. JACC 2020;75:3098–3099

TTNtv
89%

RBM20
11%

5th challenge: a communicable disease



82 pts; Fup 147 mo; 
53%  6 mo impr/norm LVEF

Biopsy proven myocarditis

6th challenge: an apparently dire prognosis



199 patients with CMR-
proven myocarditis

Cannata, Bromage. Front. Cardiovasc. Med. 2022. 9:1037837

3-year event free survival 96%
• 98%  chest pain
• 96% breathlessness
• 89% arrhythmia

7th challenge: a “benign” contemporary prognosis



Cannata, Bromage. Under review

8th challenge: quantify the risk of inflammation



Cannata, Bromage. Under review

10 International Centres
2 UK; 5 Italy; 1 Germany; 1 Israel; 1 Sweden; 1 Switzerland

8th challenge: quantify the risk of inflammation

Neutrophil-to-lymphocyte Ratio (NLR): a marker of 
inflammation 



9th challenge: Risk stratification

The majority of patients

Ammirati et al. Circ Heart Fail. 2020;13:e007405.



Cannata, Bromage. Under review

1150 patients with acute myocarditis

9th challenge: risk stratification in “low-risk” patients

Residual risk



Ferone E, Bromage D, Cannata A. J Cardiovasc Pharmacol. 2024; 83(5):364-376.  Chen et al. Cochrane Database Syst Rev.2013(10):CD004471

10th challenge: specific therapy and immunosuppression

Empiric 
steroids?

Death or HTx 



11th challenge: conventional treatment

www.escardio.org/guidelines

©
ES

C

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Recommendations Class Level

An ACE-I is recommended for patients with HFrEF to reduce the risk of HF 
hospitalization and death.

I A

A beta-blocker is recommended for patients with stable HFrEF to reduce the risk
of HF hospitalization and death.

I A

An MRA is recommended for patients with HFrEF to reduce the risk of HF 
hospitalization and death.

I A

Dapagliflozin or empagliflozin are recommended for patients with HFrEF to 
reduce the risk of HF hospitalization and death.

I A

Sacubitril/valsartan is recommended as a replacement for an ACE-I in patients 
with HFrEF to reduce the risk of HF hospitalization and death.

I B

Pharmacological treatments indicated in patients with (NYHA class II-IV)
heart failure with reduced ejection fraction (LVEF ≤40%)

ACE-I = angiotensin-converting enzyme inhibitor; HF = heart failure; HFrEF = heart failure with reduced ejection fraction; LVEF = left ventricular ejection fraction; 
MRA = mineralocorticoid receptor antagonist; NYHA= New York Heart Association.

?
McDonagh T et al. Eur Heart J. 2021 Sep 21;42(36):3599-3726 Ammirati et al. Circ Heart Fail. 2020;13:e007405.



As myocarditis may have a reversible precipitant, is it safe to withdraw
(heart failure) treatment?

23

Halliday. Lancet 2018;393:61-73

12th challenge: withdrawing treatment

Need more evidence…

In heart failure, some evidence comes from the pilot TRED-HF

• Withdrew medical treatment in patients with non-ischaemic DCM 
with partial to complete recovery of LVEF

• Only one (… 1 …) patient had 
previous myocarditis

• Relapse within 6 months observed 
in 44% of patients



• Myocarditis is a heterogeneous disease with an overall favourable
prognosis

• Two-thirds of patients with AM present with ACS-like symptoms, and this is
associated with a benign prognosis

• Lots of unknowns, largely related to difficulty conducting trials in this area

• Specific forms of myocarditis may require targeted therapies

• Risk stratification is important, and new (and old) biomarkers are required
to better characterise patients

• Don’t forget the gene-environment interaction (!)

• Don’t forget the long-term implications of our actions (!)

Conclusions



Thank you for your kind attention! 
see you in London…
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