
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 If improving: 

 Use IV Methylprednisolone for 
minimum 3/7  

 Then step down to PO 
Prednisolone 1mg/kg 

 Review response and continue 
oral steroid taper (5-10mg/week) 

 Consider ACE-I / beta-blocker 

 HF optimization 

 Weekly ECG / trop during steroid 
wean 

 
If worsens / static (no clinical 
improvement and troponin reduction 
<50% from peak after 3 days): 

 Treat as G3/4 

 
Initiation of steroid treatment may be 
delayed whilst waiting diagnostic 
confirmation if there is diagnostic 
uncertainty 

Investigations 

Daily ECG / cardiac markers / 
CK (with other I-O bloods) 

Echocardiogram + CMR 

Infliximab screen + TPMT levels 

Continuous ECG monitoring to 
assess for arrhythmias 

Cardiac biopsy if diagnosis not 
clear 

 
Management 

 Admit and hold I-O therapy 

 IV Methylprednisolone 500-
1000mg + PPI / bone protection 

o Consultant discretion 

 HF treatment  

 Cardiology to take over care 
with oncology input. 

 Transfer to a monitored 
cardiology bed ideally <24h 

 Monitor for high-risk features 

If returns to baseline: 

Resume routine monitoring 
 
 
 
 

If worsens (in terms of symptoms or  

echocardiogram): 

Treat as G2  

Investigations (compare to baseline) 

 ECG 

 Routine IO bloods including 
troponin, NT-pro-BNP, CK 

 CXR 

 Echocardiogram (urgent OP) 
 
Management 

 Strongly consider delaying I-O 
therapy 

 Repeat ECG and bloods in 2/52 

 

 

Grade 1  
Suspected myocarditis 

Minimal or no symptoms 
 

Cardiac markers 
(approximate guide): 
Trop I 20-50ng/ml  
(or 2-5x baseline) 

in the absence of other 
reason for elevated troponin 

 
 

 
 

 
 
 
 

Grade 2 
New cardiac symptoms e.g. 

dyspnoea, chest pain, 
palpitations, peripheral 

oedema, (pre-)syncope OR  
 

Elevated cardiac markers: 
Trop I 50-100ng/ml  

(or 6-10x baseline) 

  
 If improving: 

 Use methylprednisolone for 
minimum 3/7 

 Then PO Prednisolone 1mg/kg 

 Review ongoing response and 
continue taper (5-10mg/week) 

 Weekly ECG / trop during steroid 
wean 

 Optimise HF management 
 

 If worsens: 

 Plasmapheresis indicated – need 
to involve appropriate teams. 

 Consider alternative 
immunosuppression with 
Mycophenolate, Tacrolimus or 
with biological agents e.g. 
Infliximab / Tocilizumab.  

Cardiac Immune-Related Adverse Event Management Algorithm 
 

 

Grading of myocarditis 

 

Action 

 

Follow up 

 
Investigations 

 As per G2 
 
Management 

 These patients should be 
managed on CCU / Cardiology 
ward only 

 Discontinue I-O therapy 

 IV Methylprednisolone 1g + 
gastric/bone protection 

 Daily consultant review  

 Review ceilings of care 

 Anti-arrhythmic if required 
(avoid amiodarone due to risk of 
pneumonitis) 

 Close communication needed 
between cardiology and 
oncology teams. 

 
 

 
Grade 3 – 4 

New onset of severe 
symptoms on minimal 
exertion or at rest OR 

haemodynamic instability OR 
 

Elevated cardiac markers: 
Trop I >100ng/ml 
 (or 10x baseline) 

 
NT-pro-BNP >2000 (however 

not always elevated, lower 
levels do not exclude 

myocarditis) 

Please see following page for further information on I-O myocarditis, inpatient place of care, high risk features and 

steroid refractory disease.  



Immunotherapy-related myocarditis 

 

Introduction 

Myocarditis is a rare complication of immunotherapy (I-O), affecting up to 1% of patients. Incidence rates 
are higher with combination immunotherapy (e.g. Ipilimumab / Nivolumab). Despite its relatively low 
occurrence, I-O myocarditis has one of the highest mortality rates of all the immunotherapy toxicities – 
mortality is estimated between 25 – 50%. (Palaskas, 2020). This group of patients are at extremely high 
risk of rapid deterioration, and the updated guideline aims to reflect this with a focus on timely patient 
transfer to Cardiology-led units.  

 

Troponin 

Not all troponin release is myocarditis. Consider cardiac and non-cardiac troponin releasing conditions. See 
table S3 from ESC acute chest pain guideline (also attached in this document). 
 
Points to note regarding inpatient care 

 Patients with a diagnosis of G2 I-O myocarditis should be transferred to a cardiology bed within 24h 
of a G2 diagnosis, assuming not for palliative care.  

 AGM beds on JR site should be avoided (if patient coming from another hospital / Churchill), 
transfer must be directly to Cardiology. 

 Whether on the Cardiology ward / CCU / Oncology, any patient with a diagnosis of G3 I-O 
myocarditis should have a daily consultant review.  

 
High risk features 
Whilst awaiting transfer to Cardiology, clinicians should be aware of the following high-risk features: 

 Widening QRS (on daily ECG); AV block 

 New unexplained hypotension 

 CXR changes 

 Increasing O2 requirement 

 Increase in ectopic beat frequency 

 Worsening renal function 

 Features of cardiogenic shock – hypotension with organ malperfusion (eg cerebral/ renal) 
 

Development of any of the above signifies myocardial irritability and should prompt consultant to 
consultant discussion to expedite transfer. If transfer is delayed, a review on-site by the on-call cardiology 
consultant may be appropriate. 
 
Steroid refractory disease 
There is a limited evidence-base available to guide the management of steroid-refractory I-O myocarditis, 
owing to the rarity of this disease. Options include escalation of immunosuppression or plasmapheresis to 
directly remove the circulating immune complexes. We suggest planning for plasmapheresis as the next 
line of treatment once steroid-refractory disease is confirmed, with the subsequent addition of further 
immune-modulators. Care should be taken with using Infliximab in this setting, as it can potentially worsen 
heart failure. 
 
Additional information: 

 Clinicians should be aware of concurrent I-O toxicities. Myocarditis occurs commonly with I-O 
myositis and I-O myasthenia gravis (Triple M’ syndrome). In view of this, patients being treated for I-
O myocarditis should regularly have their swallow checked, and clinicians should be vigilant for 
signs of fatigability.  

 Biomarkers can sometimes provide false reassurance. Down-trending biomarkers e.g. Trop / BNP 
should be taken into account alongside the clinical picture, in the context of a patient being treated 
for I-O myocarditis.  

 

  



ESC definitions of Cancer therapy-related cardiovascular toxicity definitions 
(European Heart Journal (2022) 43, 4229–4361 https://doi.org/10.1093/eurheartj/ehac244) 
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