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It’s still debated if Immune checkpoint inhibitors 

(ICI)-related myositis/myasthenia gravis (MG) 
represents a distinctive overlap syndrome or a 

myositis with MG-like presentation.

These patients can present acetylcholine receptor 
(AchR) antibodies, but their pathogenicity is 

debated. Herein we describe a unique case of ICI -
related myositis/MG with a dual positiv ity for both 

Ach-R and MUSK antibodies (abs), in which 

functional studies on the AChR abs were also 
performed.

Serum was firstly tested for AchR and MUSK 

antibodies by radioimmunoassay (RIA) and then 

confirmed with live-cell based assay (L-CBA).
Antibody-mediated complement activation against 

AchR was assessed using Fluorescence-Activated 
Cell Sorting (FACS) (for further methodological 

details see Figure 1).

Repetitive Nerve stimulations (RNS) was performed 
on a distal, proximal and cranial motor nerve in all 

the patients. Stimulated single fibre 
electromyography (SFEMG) of the frontalis

was also performed.
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A 77-year-old man diagnosed with small cell 
lung cancer (SCLC) developed myalgia, head 

drop, dyspnea, and asthenia after the second 
administration of carboplatin and 

atezolizumab. 

Blood tests revealed elevated creatine 
phosphokinase levels (3826 U/L), leading to 

suspicion of ICI-related myositis, which was 
confirmed by both EMG and muscle MRI. 

Despite the absence of fatigability, the patient 

showed a positiv ity for anti-AChR abs (2.1 
nmol/L in RIA, normal values <0.5) e anti-MuSK 

abs (0.06 nmol/L in RIA, normal values <0.05). 
These results were confirmed by L-CBA.

No complement activation against AChR was 

detected by FACS but differently from sera of 
one patient with sporadic MG (Figure 1).

RNS and SFEMG were also negative.

The positivity for both AChr and MUSK antibodies, together with absence of fatiguability, the lack of complement 
activation against AChR and the negativity of neurophysiological tests, might support the hypothesis that these 
antibodies are not pathogenetic but just an epiphenomenon. MG-like symptoms may be the result of a peculiar 
pattern distribution of muscle inflammation in ICI-related myositis, in absence of a real disruption of 
neuromuscular junction. Prospective, large studies are needed to confirm this hypothesis, but a definitive 
understanding of pathogenesis is essential to guide a more targeted and effective therapeutic approach.
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F igure 1 Ana lysis  of c omplement a ctiv ation (C3/C3b/i C3b detection)  by pa ti ent sera a ga inst cl us tered adult (A) and feta l (F)  AChR 
using  FACS . 

A.  Contour plots  from sera  of  the pa ti ent, a  healthy donor and a  MG  patient included a s positiv e c ontrol. 
B. H istogra m com pa ring delta MF I of  APC obta ined from testing s era  from ICI re lated my os itis/MG  and the va lues obta ined from 

the hea lthy  donor (HD ) a nd MG . 
All  MG-M yositis I CI-re lated sera , i nc luding the one positiv e for anti-AChR a ntibodies, ha ve  a val ue  be low the  experimenta l c utoff.

M ethods: sera wer e test ed for r eactivit y against  cluster ed ad ult (A)  and  f etal (F) an ti-AC hR antibod ies us ing L-CBA , then were assessed for  ant ibody-mediat ed com plement 
activation against  A ChR us ing FA CS. Complemen t act ivat ion was  induced by incubating HEK293 cells t ransf ect ed for clust ered A - or F-AC hR with heat inactivated patien t ser a 
(dilu tion 1:20) and nor mal human ser um (NHS) as source of complement  com ponent s. Cells  wer e t hen fixed in 2% p ar aformaldeh yd e and subseq uently st ained with a mouse 
anti -hum an  C 3/C3b/ iC3b antib ody, followed by an APC-tagged rat ant i-mou se second ar y ant ibody. Comp lementdep osit ion was  quantif ied as delt a m edian fluorescence 
int ensit y (M FI) of APC bet ween GFP-pos itive (tr ansfected ) an d GFP-negative cells. 
The pos itivity cut-off  was  established as th e m ean  p lus five st andard deviation s of th e d elta-M FI of  A PC obtained  f rom health y cont rol sam ples.
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