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Case report
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Abstract
The purpose of this case study is to discuss the 
treatment of  MUSK positive myasthenia gravis 
of a 40-year-old woman who presented with 
respiratory failure and generalized fatigability. The 
patient discussed had a long stay in hospital with 

ICU admission and needed plasmapheresis and 
monoclonal antibodies to stabilize and treat her.
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Introduction
Myasthenia Gravis (MG) is a neurological condition 
involving dysfunction at the neuromuscular 
junction (1,2). Antibodies can be formed by a 
dysregulated immune system and they block or 
destroy the acetylcholine receptors that would 
normally be responsible for muscle activation (2). 
The reduced transmission of electrical impulses 
across the neuromuscular junction due to the 
formation of autoantibodies against the specific 
postsynaptic membrane proteins consequently 
cause muscle weakness.

Nicotinic acetylcholine receptors (n-AChR’s), 
muscle-specific kinase MuSK), and lipoprotein-
related protein 4 (LPR4), Agrin–LRP4–MuSK 
protein complex is essential for the formation and 
maintenance of Neuromuscular Junction (NMJ), 
including the distribution and clustering of the 
AChR (3). Approximately 10% of patients with 
MG have a thymoma, and it is implicated in the 
production of autoantibodies (4).  

MG can be classified into various subgroups. 
Each group responds differently to treatment and 
hence carries a prognostic value: (5)

•	 Early-onset MG: Age at onset less than 50 years 
with thymic hyperplasia.

•	 Late-onset MG: Age at onset greater than 50 
years with thymic atrophy.

•	 Thymoma-associated MG.

•	 MG with anti-MuSK antibodies.

•	 Ocular MG: Symptoms only from periocular 
muscles.

•	 MG with no detectable AChR and MuSK 
antibodies.

The pathophysiologic mechanisms in MG are 
dependent on the type of antibodies present:
•	 In n-AChR MG, the antibodies are of the IgG1 and 

IgG3 subtype. They bind to the n-ACh receptor 
present in the postsynaptic membrane of the 
skeletal muscles and activate the complement 
system leading to the formation of the 
Membrane Attack Complex (MAC). MAC brings 
about the final degradation of the receptors. 
They may also act by functionally blocking the 
binding of ACh to its receptor or by enhancing 
the endocytosis of the antibody-bound n-ACh 
receptor.

In MusK MG and LPR4 MG, the antibodies are of 
the IgG4 subtype and do not have the complement 
activating property. They bind to the Agrin–
LRP4–MuSK protein complex in the NMJ, whose 
primary function is the maintenance of the NMJ, 
including the n-ACh receptor distribution and 
clustering. The inhibition of the complex leads to a 
reduced number of n-ACh receptors (6,7). The ACh 
released at the nerve terminal, in turn, is unable 
to generate the postsynaptic potential required 
to generate an action potential in muscle due to 
a reduced number of n-ACh receptors leading to 
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the symptoms of muscle weakness. The weakness 
is more pronounced with the repeated use of a 
muscle group since it causes depletion of the ACh 
store in the NMJ.

MG (also coined “the snowflake disease” because 
it affects each individual differently) can pose some 
challenges when forming treatment plans (1).

Several factors (eg, severity, distribution, rapidity 
of disease progression) should be considered 
before therapy is initiated or changed. Treatment 
regimens are individualized depending on the 
severity of the myasthenia (MGFA class), patient 
age, serology status, thymic pathology, concurrent 
medical issues, patient and physician preference 
and physician experience.

Case report
This clinical report details a 40-year-old female with 
myasthenia gravis on follow up by neurologist. 
She is a known Retroviral Disease (RVD)- Human 
Immunodeficiency Virus (HIV) and hypertensive 
on care.  The patient described long standing 
history of drowsiness, easy fatigability, slurring 
of speech plus dysphagia.  Note for the past 2 
years she has been having same issues with no 
reports of worsening or inability to do daily chores 
or breathing due to fatiguablity.  On physical 
examination, she presented with long standing 
history of weakness with occasionally difficulty in 
breathing that has recently worsened and needed 
intubation and admission to Intensive Care Unit 
(ICU).  Baseline ABG showed respiratory acidosis 
and was shifted to ICU due to the risk for respiratory 
arrest.  Additionally, she was tachypneic, bilateral 
rhonchi and use of accessory muscle with 
impending respiratory arrest.  Elective intubation 
with mechanical ventilation was initiated. 
Laboratory findings revealed: -
•	 Serum IGA levels 0.95G/L (1.0-4.2 G/L). 
•	 CD 4 count 433.91 cells/uL (404-1612 u/L) 

levels.
•	 Negative Hepatitis B and hepatitis C. 

However, anti-Acetylcholine Receptor (AChR) 
antibodies were negative, muscle specific kin 
Ab positive (Cell based assay test). Radiologically 
normal Computer Tomography (CT) chest findings.  
Histology report: Microscopy involuted thymus 
glands within fatty tissue.

Given she was a known case of myasthenia gravis 
for the last 2 years on pyridostigmine (mestinon), 
the patient received intravenous corticosteroid 

therapy and mestinon which were optimized as 
per need.

Close follow-up assessments were conducted, 
and decision for thymectomy done. She remained 
stable post-thymectomy on mechanical ventilation, 
weaning initiated and plan for extubation done as 
per ICU protocol but failed. She failed sustained 
Non-Invasive Ventilation (NIV) ventilation with 
need for re-intubation less than 24 hours post 
extubation trial. Trachestomy and PEG done in 
view of prolonged hospital stay with difficulty in 
weaning. With non-improving respiratory function, 
decision for plasmapheresis was taken and a total 
of 5 sessions with combination of ocrelituzimab 
infusion after last session of plasmapheresis was 
also given. There was a gradual improvement of 
respiratory function with successful decannulation 
on room air with closure of Trach-site. Patient 
also started feeding orally and peg tube was also 
removed.  She was stepped down to ward awaiting 
discharge. From the ward, she was eventually 
transferred to another facility for continuation of 
care due to financial reasons.

Discussion
MuSK-MG usually has an acute onset affecting 
mainly the facial-bulbar muscles. Our patient 
presented with impending respiratory failure 
and bulbar dysfunction. The symptoms usually 
progress rapidly, within a few weeks and early 
respiratory crises are frequent.  NMJ transmission 
efficacy is strictly related to the “safety factor,” 
which refers to the ability of the NMJ to remain 
effective under several conditions. This is possible 
mainly because each nerve impulse releases 
more transmitter than is required to excite the 
muscle fiber, ensuring that the transmission does 
not fail (8). The role of Muscle-Specific tyrosine 
Kinase (MuSK) in determining NMJ efficacy has 
been recently clarified (9). A tetrameric complex 
on the postsynaptic membrane results from the 
association between MuSK and the low-density 
Lipoprotein Receptor-Related Protein 4 (LRP4). 
The MuSK–LRP4 tetramer is phosphorylated by 
agrin and recruits downstream of kinases 7, which 
further enhances MuSK activation for postsynaptic 
differentiation and acetylcholine receptor (AChR) 
clustering. MuSK-Abs belong mostly to the IgG4 
class of immunoglobulins, which acts by the 
direct inhibition of protein function. In particular, 
MuSK-Abs interfere with MuSK–LRP4 complex 
and, consequently, AChR clustering is inhibited 
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(10). MuSK-MG is reported in about 5–8% of MG 
patients and it is clearly predominant in females, 
actually constituting more than 70% of patients in 
all studies reviewed (11, 12).

Our patient had normal thymus finding after 
thymectomy. No significant thymus alterations 
have been reported in MuSK-MG patients as 
related to the disease (12-14). The patient had 
bulbar dysfunction which included dysarthria, 
dysphonia with nasal voice, dysphagia, and 
masticatory difficulty. Bulbar impairment has 
been demonstrated in up to 80% of MuSK-MG 
patients. The patient was not done Repetitive 
Nerve Stimulation study (RNS) because of her clinic 
state though RNS sensitivity appears to be lower in 
MuSK-MG compared with AChR-MG.

We started the patient on mestinon which was not 
satisfactory but we did not try 3,4-diaminopyridine 
(3,4-DAP). The symptomatic treatment with 
acetylcholinesterase inhibitors is generally 
unsatisfactory and may be deleterious in MuSK-
MG. Moreover, the response to pyridostigmine 
standard doses, used for AChR-MG, lacks efficacy 
and has poor tolerance because of side effects (15). 
The use of 3,4-DAP in MuSK- MG patients has been 
described as mildly to moderately effective, with 
no remarkable side effects (16).

Initially we started on high dose steroids with 
no benefit and we initiated plasmapheresis after 
getting results of MuSk positive which made a 
difference. Intravenous immunoglobulin was 
contraindicated because she had serum IgA 
deficiency due to risk of anaphylactic reaction (17). 
A considerable variable response to IVIG has been 
observed in MuSK-MG (favorable response in 11%–
61% of patients) that renders it not the preferable 
option in severe cases and in cases of myasthenic 
crisis (18 - 25). 

The use of newer anti-CD20 like ocrelizumab 
(off-label) is not part of the current practice (26). 
Reduction of antibody titers follows the clinical 
efficacy of anti-CD20 therapies, a feature implying 
the role of Short-Lived Plasma Cells (SLPB) in 
autoantibody production. The quick and prolonged 
response to rituximab suggests that MuSK Abs 
are mostly produced by short-lived Ab-secreting 
cells (27, 28). Ocrelizumab is a new generation 
fully humanized anti-CD20 monoclonal antibody, 
which probably has the same effects as rituximab 
(29). Among patients receiving anti-CD20 therapy, 
hypogammaglobulinemia which was seen more 
commonly in patients, with lower baseline IgG and 
IgA levels and in those treated with rituximab (30). 

We used ocrelituzimab infusion instead of rituximab 
infusion since at the baseline she had reduced 
serum IgA levels, risk of hypogammaglobulinemia 
and increased risk of infection. There is greater 
antibody-dependent cell-mediated cytotoxicity 
and reduced complement-dependent cytotoxicity 
seen with ocrelizumab (31).

In future, monoclonal antibodies targeting 
CD19 (like inebilizumab, a humanized IgG1κis, 
glycoengineered, afucosylated antibody) that are 
expressed in pre-B and mature B cells are promising 
in autoantibody-mediated diseases. 

Conclusions
MuSK-MG is a distinctive, frequently more severe, 
subtype of MG. Onset is usually acute and typically 
bulbar, with rapid progression of symptoms within 
a few weeks. Clinical presentation can be atypical: 
neck weakness, for example, as onset symptom 
could be misleading, causing a delay in diagnosis. 
MuSK-Ab testing confirms the diagnosis when the 
clinical picture is highly suggestive.  

Response to treatment is often different 
from that expected in MG patients and 
achieving a regression of symptoms could be 
quite challenging. Among immunotherapies, 
prednisone, plasmapheresis, and rituximab are 
the cornerstones of treatment for MuSK-MG. 

Disclosure of interest:  All authors declare no 
disclosure of interest for this contribution. 

References
1.	 Myasthenia Gravis Foundation of America. 

Wellness Strategies. Available from: https://
myasthenia.org/ (accessed 8 May 2020).

2.	 National Institute of Neurological Disorders 
and Stroke. Myasthenia Gravis Fact Sheet. 
Available from: https://www.ninds.nih.gov/
Disorders/Patient-Caregiver-Education/
Fact-Sheets/Myasthenia-Gravis-Fact-Sheet 
(accessed 9 May 2020).

3.	 Li L, Xiong WC, Mei L. Neuromuscular junction 
formation, aging, and disorders. Annu Rev 
Physiol. 2018; 80:159-188. 

4.	 Statland JM, Ciafaloni E. Myasthenia gravis: 
Five new things. Neurol Clin Pract. 2013; 
3(2):126-133. 

5.	 Gilhus NE, Owe JF, Hoff JM, Romi F, Skeie 
GO, Aarli JA. Myasthenia gravis: a review of 
available treatment approaches. Autoimmune 
Dis. 2011; 2011:847393. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC7390870/#B12
https://pmc.ncbi.nlm.nih.gov/articles/PMC10410455/#B160


124Journal of Kenya Association of Physicians June 2026 Vol 8 No. 2  

6.	 Verschuuren JJ, Huijbers MG, Plomp JJ, Niks 
EH, Molenaar PC,  et al. Pathophysiology 
of myasthenia gravis with antibodies to 
the acetylcholine receptor, muscle-specific 
kinase and low-density lipoprotein receptor-
related protein 4. Autoimmun Rev. 2013; 
12(9):918-923. 

7.	 Conti-Fine BM, Milani M, Kaminski HJ. 
Myasthenia gravis: past, present, and future. 
J Clin Invest. 2006; 116(11):2843-54.

8.	 Slater CR. The structure of human 
neuromuscular junctions: some unanswered 
molecular questions. Int J Mol Sci. 2017; 
18:2183. 10.3390/ijms18102183.

9.	 Burden SJ, Yumoto N, Zhang W. The 
role of MuSK in synapse formation and 
neuromuscular disease. Cold Spring Harb 
Perspect Biol. 2013; 5:a009167. 10.1101/
cshperspect.a009167.

10.	 Koneczny I, Stevens JA, De Rosa A, Huda 
S, Huijbers MG,  et al. IgG4 autoantibodies 
against muscle-specific kinase undergo 
fabarm exchange in myasthenia gravis 
patients. J Autoimmun. 2017;  77:104–115. 
10.1016/j.jaut.2016.11.005.

11.	 Huijbers MG, Vergoossen DL, Fillié-Grijpma 
YE, van Es IE, Koning MT,  et al. MuSK 
myasthenia gravis monoclonal antibodies: 
valency dictates pathogenicity. Neurol 
Neuroimmunol Neuroinflamm. 2019; 6:e547 
10.1212/NXI.0000000000000547.

12.	 Evoli A, Lindstrom J. Myasthenia gravis with 
antibodies to MuSK: another step toward 
solving mystery? Neurology. 2011; 77:1783–
84. 10.1212/WNL.0b013e3182377fa6.

13.	 Evoli A, Alboini PE, Damato V, Iorio R, 
Provenzano C,  et al. Myasthenia gravis with 
antibodies to MuSK: an update. Ann N Y Acad 
Sci. 2018; 1412:82–89. 10.1111/nyas.13518.

14.	 Pasnoor M, Wolfe GI, Nations S, Trivedi J, 
Barohn RJ,  et al. Clinical findings in MuSK-
antibody positive myasthenia gravis: a U.S. 
experience. Muscle Nerve. 2010; 41:370–374. 
10.1002/mus.21533.

15.	 Huda S, Waters P, Woodhall M, Leite MI, 
Jacobson L,  et al. IgG-specific cell-based assay 
detects potentially pathogenic MuSK-Abs 
in seronegative MG. Neurol Neuroimmunol 

Neuroinflamm. 2017; 4:e357. 10.1212/
NXI.0000000000000357.

16.	 Evoli A, Alboini PE, Damato V, Iorio R. 
3,4- Diaminopyridine may improve 
myasthenia gravis with MuSK antibodies. 
Neurology. 2016; 86:1070–71. 10.1212/
WNL.0000000000002466.

17.	 Morren J, Li Y. Myasthenia gravis with 
muscle-specific tyrosine kinase antibodies: a 
narrative review. Muscle Nerve. 2018; 58:344–
58. 10.1002/mus.26107.

18.	 DeChiara TM, Bowen DC, Valenzuela DM, 
Simmons MV, Poueymirou WT,  et al. The 
receptor tyrosine kinase MuSK is required for 
neuromuscular junction formation in vivo. 
Cell. 1996; 85(4):501–512. 

19.	 7. Li L, Xiong WC, Mei L. Neuromuscular 
junction formation, aging, and disorders. 
Annu Rev Physiol. 2018; 80:159–188. 

20.	  Endmayr V, Tunc C, Ergin L, De Rosa A, Weng 
R,  et al. Anti-neuronal IgG4 autoimmune 
diseases and IgG4-related diseases may not 
be part of the same spectrum: A comparative 
study. Front Immunol. 2021; 12:785247. 

21.	 Perugino CA, AlSalem SB, Mattoo H, Della-
Torre E, Mahajan V,   et al. Identification of 
galectin-3 as an autoantigen in patients with 
IgG(4)-related disease. J Allergy Clin Immunol. 
2019; 143(2):736–745.e6. 

22.	 Punnonen J, Aversa G, Cocks BG, McKenzie 
AN, Menon S,  et al. Interleukin 13 induces 
interleukin 4-independent IgG4 and IgE 
synthesis and CD23 expression by human 
B cells. Proc Natl Acad Sci USA. 1993; 
90(8):3730–34. 

23.	 Meiler F, Zumkehr J, Klunker S, Rückert B, Akdis 
CA, Akdis M. In vivo switch to IL-10-secreting 
T regulatory cells in high dose allergen 
exposure. J Exp Med. 2008; 205(12):2887–98. 

24.	 Jeannin P, Lecoanet S, Delneste Y, 
Gauchat JF, Bonnefoy JY. IgE versus IgG4 
production can be differentially regulated 
by IL-10. J Immunol. 1998; 160(7):3555–61. 

25.	  Yilmaz V, Oflazer P, Aysal F, Parman YG, 
Direskeneli H,  et al. B cells produce less IL-
10, IL-6 and TNF-α in myasthenia gravis. 
Autoimmunity. 2015; 48(4):201–207. 



125Journal of Kenya Association of Physicians June 2026 Vol 8 No. 2  

26.	 Aljaberi KM, Mandalawi AN, Chirakkara SKP, 
Shatila AO. A case of myasthenia gravis 
treated with ocrelizumab. Multiple Sclerosis 
Rel Disorders. 2023; 80:105324

27.	 Takata K, Stathopoulos P, Cao M, Mané-
Damas M, Fichtner ML,  et al. Characterization 
of pathogenic monoclonal autoantibodies 
derived from muscle-specific kinase 
myasthenia gravis patients. JCI Insight. 2019; 
4(12):e127167. 

28.	 Yi JS, Guptill JT, Stathopoulos P, Nowak RJ, 
O’Connor KC. B cells in the pathophysiology 
of myasthenia gravis. Muscle Nerve. 2018; 
57(2):172–184. 

29.	 Howard JF Jr, Bril V, Burns TM, Mantegazza R, 
Bilinska M, Szczudlik A. Randomized phase 

2 study of FcRn antagonist efgartigimod in 
generalized myasthenia gravis. Neurology. 
2019; 92(23):e2661-e73. .

30.	 Mears V, Jakubecz C, Seeco C, Serra A, 
Woodson S, Abboud H. Predictors of 
hypogammaglobulinemia and serious 
infections among patients receiving 
ocrelizumab or rituximab for treatment of 
MS and NMOSD. J Neuroimmunol. 2023: 
377:578066. 

31.	 Alvarez E, Nair KV,  Sillau S,  et al. 
Tolerability and safety of switching from 
rituximab to ocrelizumab: evaluating 
factors associated with infusion related 
reactions. Multiple Sclerosis J. 2022; 8(1) doi: 
10.1177/20552173211069359.

https://pubmed.ncbi.nlm.nih.gov/?term=Mears+V&cauthor_id=36917920
https://pubmed.ncbi.nlm.nih.gov/?term=Jakubecz+C&cauthor_id=36917920
https://pubmed.ncbi.nlm.nih.gov/?term=Seeco+C&cauthor_id=36917920
https://pubmed.ncbi.nlm.nih.gov/?term=Serra+A&cauthor_id=36917920
https://pubmed.ncbi.nlm.nih.gov/?term=Woodson+S&cauthor_id=36917920
https://pubmed.ncbi.nlm.nih.gov/?term=Abboud+H&cauthor_id=36917920

	_Hlk231310316
	_Hlk179212905
	_GoBack
	_Hlk231310837
	_GoBack
	_Hlk211618484
	_GoBack
	_GoBack

