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Demographic, Clinical, Electrophysiological, and Immunological
Features of Patients with Myasthenia Gravis Diagnosed in the Last
Five Years

Son 5 Yilda Yeni Tani Alan Myasthenia Gravis Hastalarimizin Demografik, Klinik,
Elektrofizyolojik Ozellikleri ile Immiinolojik Parametreleri

@ Recep Yevgi
Ataturk University Faculty of Medicine, Department of Neurology, Erzurum, Turkey

Abstract

Objective: This study aimed to analyze the demographic, clinical, electrophysiological, and immunological features of patients with myasthenia gravis (MG)
diagnosed at the outpatient clinic of the Department of Neurology, Faculty of Medicine, Ataturk University, between January 2015 and January 2020.
Materials and Methods: The study included 53 patients with MG who were newly diagnosed at the Department of Neurology, Faculty of Medicine, Ataturk
University, between January 2015 and January 2020. Patients’ files were retrospectively analyzed. The demographic and clinical data, acetyl choline receptor
(AChR) antibody level, anti-muscle-specific kinase (anti-MuSK) antibody level, thymoma status, and electrophysiological characteristics were recorded.
Results: Of patients with MG, 28 (52.8%) were female and 25 (47.1%) were male. The average age of onset was 44.1+17.6 years in male patients and 32.4+12.4
years in female patients. Of the female patients, 53.6% were aged between 20 and 40 years, and 44% of the male patients were older than 60 years. Twenty-two
(41.3%) patients had ocular onset MG, and 16 (30.1%) patients had generalized onset MG. AChR antibody was positive in 44 (83%) patients, and anti-MuSK
antibody was positive in three (5.6%) patients. Eighteen (33.9%) patients had thymoma, and 10 (18.8%) patients had thymic hyperplasia. In 30 (56.6%) patients,
a decremental response was obtained in repetitive nerve stimulation in electromyography.

Conclusion: Our study confirmed that MG occurred at a higher rate in women, at younger ages, and in men older than 60 years. Ocular symptoms were the
most common reason for admission. The number of patients with MG with moderate and severe clinical pictures was high. A high rate of anti-AChR antibody
positivity was found in patients with ocular MG. The incidence results of timoma was high.
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Oz

Amag: Calismamizda; Atatiirk Universitesi Tip Fakiiltesi N6roloji Anabilim Dali Poliklinigi'nde Ocak 2015-Ocak 2020 tarihleri arasinda tan1 alan myasthenia
gravis (MG) hastalarinin demografik, klinik, elektrofizyolojik 6zellikleri ile immiinolojik parametrelerini analiz ederek sunmay1 amacladik.

Gereg ve Yontem: Caligmaya Atatiirk Universitesi Tip Fakiiltesi Néroloji Anabilim Dali Poliklinigi'nde Ocak 2015-Ocak 2020 tarihleri arasinda yeni tani
alan 53 MG hastast dahil edildi. Hastalarin dosyalar: retrospektif olarak incelenerek hastalarin demografik ve klinik verileri, serolojik test profili, timoma ve
elektrofizyolojik 6zellikleri kayit edildi.

Bulgular: MG tanis: alan hastalarin 28’1 (%52,8) kadin, 25’i (%47,1) erkekti. Ortalama baglangig yast erkek hastalarda 44,1+17,6, kadin hastalarda 32,4124
idi. Kadin hastalarinn %53,6’s1 20-40 yas arasinda, erkek hastalarin ise %44’ti 60 yas ve iizerindeydi. Hastalarin 22’si (%41,3) okiiler, 16’s1 (%30,1) jeneralize
baglangicliydi. Kirk dére (%83) hastanin asetil kolin reseptér (AChR), 3 (%5,6) hastanin anti muscle-spesifik kinaz antikoru pozitifti. On sekiz (%33,9) hastanin
timomast, 10 (%18,8) hastanin ise timik hiperplazisi mevcuttu. Otuz (%56,6) hastanin elektromiyografisinde ardisik sinir uyariminda dekremental yanit elde
edildi.

Sonug: Calismamiz MG'nin kadinlarda daha yiiksek oranda ve daha geng yaglarda, erkeklerde ise 60 yas iizerinde ortaya ¢iktigint dogrulamaktaydi. Okiiler
semptomlar en sik bagvuru sebebiydi. Orta ve siddetli klinige sahip MG’li hasta sayimiz yiiksekti. Okiiler MG hastalarimizda yiiksek oranda anti-AChR antikoru
pozitifligi saptand: ve timoma goriilme oranimiz yiiksekti.

Anahtar Kelimeler: Myaschenia gravis, asetilkolin reseptér antikoru, ardigik sinir uyarimi, timoma
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Introduction

Myasthenia gravis (MG) is the most common disease of the
neuromuscular junction. The most important clinical feature
of the disease is the various degrees of muscle weakness with
fluctuations in the ocular, bulbar, extremity, and respiratory
muscles. The muscle weakness results from an antibody-mediated
immunological attack on proteins in the postsynaptic membrane
of the neuromuscular junction. The main antibodies responsible
for MG are antibodies against the acetylcholine receptor (AChR)
and muscle-specific tyrosine kinase (MuSK). Moreover, antibodies
against lipoprotein receptor-associated protein 4 (LRP4), titin,
ryanodine, collagen Q, and cortactin have been described in MG.
Patients with no antibodies were diagnosed with seronegative MG
(SNMG). The following tests can be used to diagnose MG: Bedside
tests, such as the ice pack test and fatigue test; pharmacological tests
using anticholinesterases, such as edrophonium and neostigmine;
electrodiagnostic tests, such as repetitive nerve stimulation (RNS)
and single fiber electromyography (SFEMG). The thymus gland
plays an important role in the pathogenesis of MG.

The diagnosis of MG is based on clinical and neurological
examination findings and anamnesis. These findings are supported
by pharmacological, electrophysiological, and immunological
tests (1,2).

MG is an autoimmune disease with a chronic course, and the
treatment and follow-up of patients may vary depending on many
factors. In this regard, long-term and detailed patient follow-up
is important in patients with MG. In our study, we presented the
demographic, clinical, electrophysiological, and immunological
features of patients with newly diagnosed MG in the last five years
in detail, considering the literature.

Materials and Methods

Fifty-three patients with newly diagnosed MG at the outpatient
clinic of the Neurology Department, Faculty of Medicine, Ataturk
University, between January 2015 and January 2020, were
included in the study. The patients were diagnosed with MG
based on the presence of clinical and neurological findings of MG,
detection of elevated antibody levels (anti-AChR or anti-MuSK
antibodies), and electrophysiological studies (Z10% decremental
response in RNS or increased jitter in SFEMG). ELISA method
was used to measure anti-AChR and anti-MuSK antibody levels.
Other rare antibodies, such as antibodies against LRP4 and titin,
could not be studied due to economic reasons. Patients with the
following criteria were diagnosed with SNMG: A clinical history
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and neurological examination findings compatible with MG,
positive neostigmine test, RNS or SFEMG compatible with MG,
and negative anti-AChR and anti-MuSK antibodies. RNS was
performed on the abductor digiti minimi muscle, and SFEMG was
performed on the frontal muscle. The files of the patients were
retrospectively examined. The demographic and clinical data of
the patients, anti-AChR antibody level, anti-MuSK antibody
level, thymic pathology, and electrophysiological features were
recorded. When patients with MG were first diagnosed, they
were classified according to the Myasthenia Gravis Foundation
of America (MGFA) clinical classification (3). Thymic pathology
data were based on thorax computed tomography (CT) findings
in anti-MuSK-antibody-positive patients and thymus gland
histopathology reports in other patients. The Ethics Committee of
the Faculty of Medicine, Ataturk University, approved the study
under decision number 7/56 on 26.06.2020. Since our study was a
retrospective study, patient consent was not obtained.

Statistical Analysis

Categorical data were expressed as a percentage (%). The
difference between categorical variables was analyzed using the
chi-square test. A p value less than 0.05 was considered statistically
significant.

Results

Of the patients with MG, 28 (52.8%) were female and 25
(47.1%) were male. The mean age of onset was 44.1+17.6 years
in male patients and 32.4+12.4 years in female patients. Of the
female patients, 53.6% were aged between 20 and 40 years, and
44% of the male patients were 60 years old or older (Table 1).

At the first admission, ocular symptoms were the most
common. There was no statistically significant difference between
male and female patients in terms of initial symptoms (p>0.05)
(Table 2).

The highest number of patients belonged to class I, according
to the MGFA classification (Table 3). According to MGFA
classification, there was no statistically significant difference
between male and female patients in terms of disease severity
(p>0.05) (Table 3).

The ice test was conducted in 32 patients; of them, 25 (78.1%)
patients had a positive response.

The neostigmine test was conducted in 50 patients; of them,
41 (82%) had a positive outcome. Neostigmine test was positive
in 12 (80%) of 15 patients with generalized MG, 18 (85.7%) of 21
patients with ocular MG, and all patients with SNMG.

Table 1. The distribution of patients by age and gender

Patients Female (n, %) Male (n, %) Total (n, %)
Number 28 (52.8) 25 (47.D 53 (100)
Mean age of disease onset (mean = SD) 44.1+17.6 32.4+12.4 38.5+15.1
<20 years 1.9 = 1(1.9)
20-40 years 15 (28.3) 6 (11.3) 21 (39.6)
40-60 years 7 (13.2) 8 (15.1) 15 (28.3)
>60 years 5.9 11 (20.8) 16 (30.2)

n: Number, SD: Standard deviation
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The number of anti-AChR-antibody-positive patients with
MG was the highest. Two patients did not want antibody testing
due to financial reasons (Table 4).

The rates of obtaining a decremental response in RNS on the
electromyography (EMG) and patients’ characteristics according
to the thymus pathology are shown in Table 5 and 6. Twenty-
three patients, without a decrement in RNS, underwent SFEMG.
Of these patients, 21 (91.3%) had an increase in jitter observed on
SFEMG.

Anti-AChR-antibody-positive  patients mostly used a
combination of pyridostigmine and prednisolone, while anti-
MuSK-antibody-positive  patients mostly used rituximab
(Table 7).
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Discussion

MG is aneuromuscular junction disease, characterized clinically
by muscle weakness in the form of fatigue and serologically by
autoantibodies. The incidence of MG is 7-23 million/year, and
its prevalence is between 70 and 320 million/year (4,5). The age
distribution in women is bimodal, where the most common age
of onset is between 20 and 30 years and over 50 years. In men,
the most common age of onset is over 50 years (6). The disease
is more common in women than men. In our study, the female-
to-male ratio was 28/25. On analyzing the patients according to
age groups, it was noteworthy that women were in the 20-40 age
group (28.3%), while men were over 60 years old (20.75%).

Table 2. The distribution of initial symptoms

Symptoms Female (%) n=28 Male (%) n=25 Total (%) n=53 p*
Ocular 10 (18.9) 12 (22.6) 22 (41.5) 0.531
Generalized 10 (18.9) 6(11.2) 16 (30.1) 0.530
Oculobulbar 4(7.5) 6 (11.3) 10 (18.8) 0.581
Bulbar 4(7.5) 1(1.9 50.4) 0.419
*No statistically significant difference was observed between the initial symptoms and genders. n: Number

Table 3. The distribution of patients according to MGFA clinical classification system at the time of the first diagnosis

Gravis Foundation of America clinical classification system

MGFA clinical classification Male (%) n=25 Female (%) n=28 Total (%) n=53 p*

Class I 10 (18.9) 12 (22.6) 22 (41.5) 0.945
Class IIa 4(7.5 50.4) 9 (16.9) 0.851
Class 1Ib 3 (5.0) 3(5.0) 6(11.2) 0.774
Class I1Ia 2.7 1(1.9) 3(5.0) 0.919
Class I1Ib 2.7 1.9 3 (5.6) 0.919
Class I'Va 1(1.9 237 3 (5.6) 0.920
Class IVb 1(1.9 1(1.9) 2398 0.522
Class V 237 3 (5.0) 509.3) 0.894

*According to the MGFA clinical classification system, no statistically significant difference was observed between classes and genders. n: Number, MGFA: Myasthenia

Anti-AChR positivity

Female (n, %) 22 (41.5) 2 (3.7
Male (n, %) 22 (41.5) 1(1.9)
Generalized MG (n, %) 24 (77.4) 2 (6.45)
Ocular MG (n, %) 20 (91) 1(4.5)

Table 4. Serological test profile

Anti-MuSK positivity

n: Number, MG: Myasthenia gravis, AChR: Acetylcholine receptor, MuSK: Muscle-specific tyrosine kinase

Seronegative Unknown antibody result
237 237D

237 -

3 (9.6) 2 (6.45)

1(4.5) -

Table 5. Repetitive nerve stimulation

Female (n, %) 18 (64.2)
Male (n, %) 12 (48)

Generalized (n, %) 20 (64.5)
Ocular (n, %) 10 (45.4)

n: Number

Decremental response present

Decremental response absent
10 (35.7)

13 (52)

11 (3549

12 (54.6)
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In a study with a high number of patients, according to MGFA
clinical classification, 26.3% of the patients were in class I, 50.3%
were in class II, 17.3% were in class III, 4.6% were in class IV,
and 1.3% were in class V (7). Clinically, the numbers of patients
with moderate and severe MG and those with respiratory muscle
weakness, who could be intubated, were high. This may be related
to the referral of patients with a more severe disease to our hospital
since it is a tertiary care hospital.

Bedside tests such as ice test and fatigue test can be used in the
diagnosis of MG. The sensitivity of the ice test has been reported
to be approximately 80% in patients with significant ptosis due
to MG (8,9). The rate of significant response to the ice test in our
patients was 78.2%, close to the rates mentioned in the literature.

We used neostigmine as a pharmacological test. In a previous
study, the sensitivity of the neostigmine test in MG was reported
to be 94-100% for generalized MG and 69-91% for ocular
MG (10,11). Although the sensitivity of the neostigmine test
was expected to be higher in generalized MG, in our study, the
sensitivity of the neostigmine test was higher in patients with
ocular MG. This may have resulted from individual differences in
the interpretation of the test.

The most important clinical feature of MG is the various
degrees of muscle weakness with fluctuations in the ocular,
bulbar, extremity, and respiratory muscles. In different studies,
it has been reported that approximately 50% of the patients
present with ocular muscle weakness, 15% with bulbar muscle
weakness, and 5% with proximal muscle weakness, and they rarely
presented with isolated neck, isolated respiratory muscle, or distal
muscle weakness (12,13). In our study, on evaluating patients
with pure ocular and oculobulbar symptoms together, the rate of
ocular symptoms as the initial symptoms was consistent with the
literature. Again, when the number of patients presenting with
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pure bulbar symptoms was evaluated together with the patients
presenting with oculobulbar symptoms, it was consistent with the
literature.

The main antibodies responsible for MG are anti-AChR,
anti-MuSK, and, in rare cases, anti-LRP4 antibodies. It has
been reported in various studies that AChR antibody is positive
in approximately 80-90% of patients with generalized MG and
40-55% of patients with ocular MG (14). In generalized MG,
anti-MuSK antibody is found approximately in 7-8% of the
patients and anti-LRP4 antibody in 1-2%. 5-6% of patients with
generalized MG are seronegative (15,16). Lennon (17) found that
anti-AChR antibodies were positive in 93% of patients with
moderate-to- severe generalized MG, 88% of patients with mild
generalized MG, and 71% of patients with ocular MG. While the
sensitivity of anti-AChR antibody positivity varies according to
the type of disease, its specificity is high, 99% (18). In our study,
in patients with generalized MG, anti-AChR antibody positivity
rate was consistent with the stated rates. Anti-AChR antibody
positivity was detected at a high rate in patients with ocular MG
because some patients were excluded from our follow-up over
time, so reliable data could not be obtained from their files, and if
some of them became generalized later was unknown. In our study,
the rates of anti-MuSK antibodies and seronegative patients were
in accordance with the rates stated in the literature.

Electrodiagnostic studies are an important complement to
immunological studies and may also provide confirmation of MG
diagnosis. RNS is positive in 75-80% of patients with generalized
MG and in 30-45% of patients with ocular MG (19,20). In patients
where muscle weakness is severe, such as myasthenic crisis, the
sensitivity of this test can be up to 90%. In a previous study, the
sensitivity of RNS was 50% in patients with MG with positive
anti-MuSK antibodies (21). The specificity of RNS is around 89%

Table 6. Patients’ characteristics according to thymus pathology

Thymoma
Female (n, %) 14 (50)
Male (n, %) 4 (16)
Anti-AChR positivity (n, %) 18 (40.9)

Anti-MuSK positivity (n, %) -

Seronegative (n, %) -

Muscle-specific tyrosine kinase

Thymic hyperplasia No thymic pathology
3 A 11 39

7 (28) 14 (56)

9 (20.4) 17 (38.6)

133 2 (67

- 4 (100)

*Anti-MuSK-antibody-positive patients did not undergo surgery, so their diagnosis was based on the radiological data. n: Number, AChR: Acetylcholine receptor, MuSK:

Table 7. Treatments of the patients

Treatment Ant.i-'A‘ChR
positivity
Pridostigmine (n, %) 3 (5.0)
Prednisolone (n, %) 4(7.5)
Rituximab (n, %) -
Pridostigmine, mycophenolate mofetil (n, %) 1(1.9
Pridostigmine, prednisolone, monthly IVIG (n, %) 4(7.5)
Pridostigmine, prednisolone (n, %) 22 (41.5)
Pridostigmine, prednisolone, azathioprine (n, %) 10 (18.9)

n: Number, IVIG: Intravenous immunoglobulin, AChR: Acetylcholine receptor, MuSK: Muscle-specific tyrosine kinase

Anti-MuSK Unknown antibody

.. Seronegative
positivity result
238 = =
- 4(7.5) 2(3.8)
1(1.9 = =
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(22). According to the literature, our decremental response rates in
RNS were considered low in generalized MG and normal in ocular
MG. Our results confirmed that the sensitivity of the RNS was
higher in MG with more muscle weakness. A decremental response
was not observed in RNS in two (67%) of our three patients with
positive anti-MuSK antibody, and it was observed in one (33.3%)
patient. This result confirmed the low sensitivity of RNS in
patients with positive anti-MuSK antibody, although the number
of patients was small. Of our four seronegative patients, two (50%)
were positive for RNS and two (50%) were negative. An increase
in jitter was observed on the SFEMG of two seronegative patients
with MG, without a decremental response in RNS.

Approximately 75% of anti-AChR-antibody-positive patients
with MG have thymic abnormalities. In a previous study, the rate
of thymic hyperplasia 60-70%, and the rate of thymoma was 10-
12% in these patients (23). In another study, it was stated that
85% of patients with MG with positive anti-AChR antibodies
might have thymic hyperplasia, and up to 15% might have various
thymic tumors, the most common being thymoma (24). In our
study, while thymoma rates were high, thymic hyperplasia rates
were low. In many reported series, thymomas were more common
in males (25,26). In contrast, it was remarkable that thymoma
occurred at a higher rate in our female patients, while thymic
hyperplasia occurred at a higher rate in our male patients.

Thymic pathology is extremely rare in patients with positive
anti-MuSK antibodies. In our study, thymic hyperplasia was
observed in one of three patients with positive anti-MuSK
antibody. This patient was treated for pneumonia in the chest
diseases department of another center eight years before he was
diagnosed with MG, and he underwent a surgery after a thymic
mass was observed on the thorax CT scan. We believe that this
situation may have been detected by chance. The thorax CT scans
of the other two anti-MuSK-antibody-positive patients showed no
thymic lesions.

In summary, the numbers of patients with moderate-to-severe
MG and those who presented with respiratory muscle weakness,
which was severe enough to warrant intubation, were high. In
our study, the sensitivity of the neostigmine test in patients with
generalized MG and the sensitivity of the RNS in anti-MuSK-
antibody-positive patients were low. A high rate of anti-AChR
antibody positivity was detected in patients with ocular MG.
Thymoma rates were high, and thymic hyperplasia rates were low.

Conclusion

Although MG isadisease witha well-known immunopathogenesis,
in some patients, problems may be encountered during the follow-
up and treatment. Therefore, in patients with MG, long-term
and detailed patient follow-up is important. This study had some
limitations as it was a hospital-based study. The lack of data on
treatment responses in our study could be given as an example
of these limitations. Large-scale epidemiological studies on this
subject will be more enlightening.
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