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Neuromuscular irAE’s

* Immune-related neuromuscular
irAEs are rare, but potentially life-
threatening

* Occur in 1-5% of patients

e Can occur as a syndrome
encompassing multiple organs,
including myocarditis

* Increased incidence with dual ICB

* Known risk factors are limited (hx
of autoimmune disease)

* Episcleritis and/or scleritis
* Retinitis

* Guillain-Barré syndrome
 Subacute inflammatory
neurppathies

* Hypophysitis

* Thyroiditis
* Adrenalitis

* Myocarditis

* Pericarditis

« Interstitial nephritis

* Colitis
~ ¢ Enteritis
* Gastritis

microangiopathy
* Acquired haemophilia
* Vasculitis




Neuromuscular irAEs
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Myositis

* Overall incidence is <1% of all patients, but estimated MC
neurologic irAE

* Typical onset is within 5-6 weeks

* Symptoms can be variable and progress quickly
* Muscle pain/weakness
* Head drop, ptosis
* Life-threatening if respiratory/bulbar involvement

* Elevated CK, EMG changes, antibodies are often negative



Myasthenia Gravis

* IrAE MG frequently overlaps with
myositis and other irAEs

* More fulminant than idiopathic
cases, with >50% having
respiratory or bulbar weakness

* Acetylcholine receptor
autoantibodies can be seen, but
not in all cases

Table 1. dinical findings in newromuscular immane-related adwerse events

Clinical findings im NAMD induced Myasthenia gravis
by IC1s
Freguency af symptomes
Ocular weakniess -+ +
[ptosisfdouble vision]
Facial weeakress -+ '
Bulbar symptoms -+ + ++ 0% af the cases
[dy=arthria’dysphagial
Extremity weakness - +os
Symimetrical prosemal Cymmeetrical prowima |
Dropped head -+ +++ M of the cases
Limb girdle weakness - - o
Paan i+ +++ MM of the cases
Bespiratory faillure Freguent due to daphragm involvement or asparation
Eeflexes Mormal My be reduced according to
paresis
Cardiac pathology Rare in isclafed MG, 100 ++ FE-I0% myocarditis,
ceerlapping mynsitizs-myo@rditis arhwyithimia
#Additioral findings
Laboratory Fndngs: CF Wormal, ckevated in mryosits Warkedly (fvefald to 10-fald)
averiap elevated (including troponin up to
160:=, rarely nowomal®
Cerebrospiral fluid Hormal Mormal
Antibody status My be positive for AChE, often Hegatres

negatiee or very low tibnes



Myositis/Myasthenia Gravis
Treatment

* Most patients will respond to high [ ===
dose IV steroids

| Mn:z::i:;ms Contiome 1t Watchful waiting
* IVIG and/or plasma exchange may —eser— s S
be needed — low threshold to g et S ek acie s e
initiate if worsening symptoms — [t oS 57
. Severe svmpto;ns, Start on prednisolone m’ — mhm
* Other treatments can include ngsorces, | 5 I - i i
3 Further steps?* depending cabaacon  [JEEE
abatacept, mycophenolate, WD mmn e
azathioprine, rituximab oo ey eponsenesiopes
* Prolonged treatment is often et —
required e
. :::emmwmmm1wd iv/oral or in severe
* In most cases, ICB will need to be R L
permanently discontinued ) Assmmnonpaesin o8 mostendte i sstiopr,

c] In concurrent irAE infliximab or tocilizumab
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Myocarditis

e Rare — but very high mortality
(~50%)

* First reported incidence of 0.09%

Supraventricular Tachycardia

in safety data -> more recent B
registry data = 1.1% |

e Can occur in up to 30% of
irMyositis

Pericardium

Myocardium

* Meta-analysis of 22 studies: ey

* CHF =2.0% 4
d IVI I = 1 . O% Coronary Artery Dlse‘:sees el Temporal Arteritis

Polymyalgia Rheumatica Cerebral Vasculitis

e Cardiac arrest = 1.0%

Ball, 5. et al. J Am Coll Cardiol. 2019;74(13):171




Myocarditis diagnhostic criteria

IC-OS 2021 Consensus
Either pathohistological diagnosis:
Multifocal inflammatory cell infiltrates with overt cardiomyocyte loss by light microscopy of cardiac tissue samples

Or clinical diagnosis * 8,

A troponin elevation (new, or significant change from baseline) with 1 major criterion or a troponin elevation (new, or significant change from baseline)
with 2 minor criteria after exclusion of acute coronary syndrome or acute infectious myocarditis based on clinical suspicion

Major Criterion

e CMR diagnostic for acute myocarditis (modified Lake Louise criteria)

Minor Criteria

e Clinical syndrome (including any one of the following: fatigue, muscle weakness, myalgias, chest pain, diplopia, ptosis, shortness of breath, orthopnea,
lower extremity edema, palpitations, lightheadedness/dizziness, syncope, cardiogenic shock)

e Ventricular arrhythmia and/or new conduction system disease

e Decline in cardiac (systolic) function, with or without regional WWMA in a non-Takotsubo pattern

e Other immune-related adverse events, particularly myositis, myopathy, myasthenia gravis

e Suggestive CMR (meeting some but not all of the modified Lake Louise citeria)




Assessment/Management

Initial Management:
+ Permanently discontinue immunotherapy
« Management is tailored to response and acuity

of presentation
Myocarditis Workup » High-dﬂse: steroids such as methylprednisolone
Complete history and physical pulse dosing 1 g/d IV for 3-5 days
examination = If responding and stable, switch to oral prednisone (1 mgfkg/d),
Second ECG and cardiac then taper slowly over 6-12 weeks based on clinical response and
biomarkers improvement of biomarkers
TPFE?I + endomyocardi Complete
~ CMRI £ enc on.yq.ardna! biopsy ~ methylprednisolone
Neuromuscular assessment Consistent with 1 a IV dailv x 3 dav
Abnormal ECG - Myositis-myasthenia gravis : LA L
S A . definite/probable/ 12-lead ECG if rhythm
Elevated cardiac syndrome (CPK, AChR)
o 5 possible changes on telemetry
troponin Eue oUtakS ocarditis? Daily cardiac
) Coronary angiogram or CTA my o el i
4 for 3= 11 ACHONS
Initial Management for treatment response
Admit patient
Continuous telemetry
No ""0”"%””9 No | ° If no improvement within 24-48 hours on
: :j.zlf,’,f,ip', ednisolone 1 g IV steroids, consider further interventions:
’ : - Abatacept
- Mycophenolate
> Evaluate other causes - Intravenous immunoglobulin (IVIG)
- Alemtuzumab

- Infliximab (use with extreme caution in patients
with reduced LVEF)
- Antithymocyte globulin (ATG)
- Plasmapheresis
* ICU-level monitoring
« Temporary or permanent pacing as required



Conclusions

* Neuromuscular irAE's and Triple M syndrome carry high rates of
morbidity and mortality

* Although rare, non-specific symptoms may lead to underdiagnosis

* Rapid identification and appropriate intervention can be life-
saving!

* Close monitoring and multidisciplinary evaluation (neurology,
cardiology) are needed

* Guidelines from national organizations provide excellent
resources for initial management (SITC, ASCO, NCCN, ESMO etc)



