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Abstract
Myasthenia gravis (MG) is known as an autoimmune disorder which affects transmission in
neuromuscular junction. The serologic tests used for diagnosis include acetylcholine receptor
and muscle specific receptor tyrosine kinase antibodies. Studies often have reported that patients
with formal antibody are negative for the latter one. However, very limited studies have reported
positive anti-muscle specific receptor tyrosine kinase antibody in a small percentage of patients
with acetylcholine receptor antibody. Here, we reported a young woman who was diagnosed
with MG and had a rapid and progressive course of the disease. She was seropositive for both
acetylcholine receptor and muscle-specific receptor tyrosine kinase antibodies simultaneously.
However, she discharged from the hospital with good condition after treatment.
Keywords: Myasthenia gravis, Acetylcholine receptor antibody, Muscle-specific receptor
tyrosine kinase

Introduction
Myasthenia gravis (MG) is known as
an autoimmune disorder which affects
the transmission in neuromuscular
junction. The disease is characterized
by ocular, bulbar, limb and respiratory
muscle weakness.1,2 In addition to
history taking and physical examination,
confirmatory tests including bedside ice
pack, intravenous edrophonium chloride,
and serologic tests are usually needed. In
clinical practice, two important serologic
tests are acetylcholine receptor antibody
(AChR-Ab) and antibody against muscle
specific receptor tyrosine kinase (MuSKAb).3,4
AChR-Ab is observed in about 85% of
the MG patients with the generalized form
of the disease.5 Recent researches have
reported the role of MuSK antibody in
the pathogenesis of the disease and some
distinct clinical features of the patients

with MG. On the other hand, this antibody
tends to be more prevalent in younger age
groups and females.6-10 However, according
to basic immunology, few reports have
declared positive MuSK antibody in a small
percentage of the seropositive patients for
AChR-Ab.11
In this paper, we report a young woman
who was diagnosed with MG and was
seropositive for both AChR and MuSK
antibodies simultaneously which is a very
unusual condition in MG.
Clinical Presentation
History and Physical Examination
A 25-year-old woman presented with chief
complaints of generalized weakness, ptosis,
and dysphagia. Her symptoms had started
3 months before her referral and worsened
during the last week before admission to
the hospital. The patient had no history
of the previous admission to hospital and
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autoimmune, systemic or metabolic diseases. She was not
under treatment with any other medications. Moreover,
she did not report using any herbal medications. Family
history was negative for similar episodes of weakness or
other specific diseases.
Laboratory Results
Complete blood count, blood urea nitrogen (BUN) and
creatinine level, electrolytes including sodium, potassium,
calcium, and magnesium level, fasting plasma glucose,
and liver function tests were all normal. The thyroid
function test was also normal.
Course of the Disease
During hospitalization, the patient’s condition rapidly
worsened and she developed respiratory failure. The
patient was intubated in the intensive care unit and
respiratory support was provided using ventilator.
Treatment and Follow-up
Intravenous immunoglobulin (IvIg) was administered
to the patients at a total dose of 125 g (0.4 g/kg/d) for 5
days. The patient responded poorly to the treatment.
Therefore, we initiated treatment with plasmapheresis.
The response to plasmapheresis was excellent and the
patient’s condition got better. She was discharged with
good general condition after the disappearance of all the
symptoms.
Confirmation of the Diagnosis
The spiral chest CT scan showed no abnormality in the
thymus gland. Repetitive nerve stimulation suggested
post-synaptic neuromuscular junction disorder. AntiMuSK and -AchR antibodies were 9.3 and 4.31 U/mL,
respectively (Normal range was <0.4 U/mL for both
indexes).
Discussion
The patient was seropositive for both anti-AChR and
MuSK antibodies with symptoms mainly mimicking
MuSK-Ab positive MG. AChR-Ab is reported in about
85% of MG patients with the generalized form of the
diseases.5 There is a poor association between the severity
of illness and the titer of AChR-Ab. However, in patients
who are seropositive for AChR-Ab, the decrease in the
titer of AChR-Ab is associated with clinical improvement.
In addition, almost all patients with thymoma are
seropositive for AchR-Ab.12
MuSK is an enzyme which acts as a supporter of the
post-synaptic membrane and participates in the clustering
of AChR in neuromuscular junction development.13 This
autoantibody is predominantly the IgG4 subclass and its
titer is associated with the severity of the disease. IgG4
does not affect the complement system, unlike the IgG1
and IgG3 subclasses of AChR antibodies.14 It is shown
that patients with MuSK-Ab are clinically different from

AChR-Ab positive patients.6 The oculobulbar form is
more common than the pure ocular form in MuSK-Ab
positive patients.15 Additionally, restricted myopathic
presentations including respiratory and proximal muscles
weakness are more expected in MuSK-Ab positive
patients. No thymic pathology was reported in this group.
The response to acetylcholinesterase inhibitors is poor
and these patients respond well to immunosuppression
and plasma exchange.16
Most studies on MG patients have reported that patients
with the AChR-Ab are seronegative for MuSK-Ab.7-10
However, few studies have reported positive MuSK-Ab in
a small percentage of MG patients with AChR-Ab. Ohta et
al showed a laboratory association of the anti-AChR and
anti-MuSK antibodies in some patients with MG using a
new recombinant protein of the extracellular domains of
human MuSK which could detect the presence of antiMuSK antibody besides the AChR-Ab in MG. However,
in the standard rout, radioimmunoprecipitation test or
ELISA is usually used to detect the MuSK-Ab 11
In another study published in 2012, Poulas et al checked
1127 MG patients for the AChR and MuSK antibodies
and identified one double-positive patient and three
patients with positive anti-MuSK antibody and suspected
anti-AChR antibody positivity. In all of them, anti-AChR
antibody titers were much lower than the anti-MuSK
antibody titers. In this paper, they also presented a new
case of scleroderma who developed MG with double
autoantibodies.17 In our case, the anti-MuSK antibody
titer was also two times higher than the anti-AChR
antibody titer.
In this case, in spite of the simultaneous presence
of both antibodies, it seems that clinical presentations
and treatment response were more similar to MuSK-Ab
positive patients. The factors confirming this fact are
the young age of the patient, predominant and rapidly
progressive respiratory symptoms, patient’s gender and
fair response to IvIg in contrast to a good response to
plasmapheresis.
Conclusion
According to this experience, we recommend that the
patients who are seropositive for AChR-Ab are also better
to be checked for MuSK antibodies when they are young
females and present with respiratory symptoms, a rapidly
progressive course, and fair response to IvIg.
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