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Purpose: To report the prevalences of other non-thyroid autoimmune diseases and identify factors associated with their presence in
ocular myasthenia gravis (OMQG) subjects.

Subjects and Methods: A total of 208 subjects with OMG diagnosis were included. Demographic data, clinical characteristics, the
ice-pack test, the acetylcholine receptor (AChR) antibody test, electrophysiology tests (single-fiber electromyography and repetitive
nerve stimulation), the presence of thymoma, generalized myasthenia gravis conversion, and the presence of other non-thyroid
autoimmune diseases (defined as the presence of at least one other non-thyroid autoimmune disease) were retrospectively reviewed.
Factors associated with the presence of other non-thyroid autoimmune diseases were analyzed by univariate and multivariate logistic
regression.

Results: Of the total 208 subjects, 21 (10.10%) exhibited the presence of other non-thyroid autoimmune diseases (19 subjects (9.14%)
and 2 subjects (0.96%) had one and two other non-thyroid autoimmune diseases, respectively), and systemic lupus erythematosus
(SLE) was diagnosed in 9 subjects, followed by Sjogren’s syndrome (7 subjects), rheumatoid arthritis (6 subjects), and ankylosing
spondylitis (1 subject). Therefore, the prevalences of SLE, Sjogren’s syndrome, rheumatoid arthritis, and ankylosing spondylitis in
OMBG subjects were estimated to be 4.33% (95% confidence interval (CI): 2.29-8.02%), 3.37% (95% CI: 1.64-6.79%), 2.88% (95%
CI: 1.33-6.14%), and 0.48% (95% CI: 0.08-2.67%), respectively. Positivity of the AChR antibody was the only significant factor
associated with the presence of other non-thyroid autoimmune diseases (odds ratio 4.10, 95% CI: 1.11-15.21, p = 0.035).
Conclusions: The presence of other non-thyroid autoimmune diseases was found in approximately 10% of OMG patients, with SLE
displaying the highest prevalence. We recommend screening and monitoring for other non-thyroid autoimmune diseases in OMG
patients, particularly those with positivity of the AChR antibody.

Keywords: ocular myasthenia gravis, autoimmune diseases, systemic lupus erythematosus, Sjogren’s syndrome, rheumatoid arthritis,
ankylosing spondylitis

Introduction
Myasthenia gravis (MG) is an autoimmune disease in which autoantibodies develop against the postsynaptic membrane
at the neuromuscular junction, resulting in fluctuation of muscle weakness and fatigability.! Approximately 50% of the
patients present with pure ocular symptoms (ptosis and/or diplopia), classified as ocular MG (OMG), that is, Myasthenia
Gravis Foundation of America clinical classification class I. The remaining 50% present with symptoms of general-
ization, for example, limb weakness, difficulty with speech, and dysphagia, classified as generalized MG (GMGQG), that is,
Myasthenia Gravis Foundation of America clinical classification class II-V.>

The diagnosis of OMG is challenging because patients with OMG can present with various ocular manifestations
mimicking other conditions such as cranial nerve palsy, internuclear ophthalmoplegia, or thyroid eye disease. Moreover,

the acetylcholine receptor (AChR) antibody test, which is one of the diagnostic tests, was reported to be 50-71%
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sensitive in OMG.** Therefore, OMG is normally diagnosed based on a combination of clinical presentations and other
diagnostic tests, including the ice-pack test, the AChR antibody test, and electrophysiology tests.

Regarding concomitant autoimmune diseases, although other thyroid autoimmune diseases (eg, Graves’ disease and
Hashimoto’s thyroiditis) are frequently associated with MG, other non-thyroid autoimmune diseases can coexist with
MG.> Prevalences of other non-thyroid autoimmune diseases in OMG patients have been rarely reported in the Thai
population.® Moreover, to the best of our knowledge, no studies have been performed to identify factors associated with
the presence of other non-thyroid autoimmune diseases in OMG patients in the Thai population. Therefore, this study
aimed to report the prevalences of other non-thyroid autoimmune diseases and identify factors associated with their
presence in OMG subjects.

Materials and Methods

This study followed the tenets of the Declaration of Helsinki and was approved by the Institutional Review Board (IRB)
of the Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, Thailand (IRB number: COA.
MURAZ2023/527), which waived the need for written informed consent from the subjects due to the retrospective nature
of the study. De-identified data were used in this study. All data were kept confidentially in our database. Electronic
medical records were reviewed to identify all MG subjects in the Ramathibodi Hospital, Mahidol University, Bangkok,
Thailand, from January 2013 to December 2020.

Subject Selection

Subjects who met all of the following criteria were included: (1) age at onset > 18 years; (2) had pure ocular symptoms of
fluctuating ptosis and/or diplopia at onset and were diagnosed with OMG based on at least one of the following: (2.1)
positivity of the ice-pack test, (2.2) positivity of the AChR antibody, (2.3) positivity of electrophysiology tests: single-
fiber electromyography (SFEMGQG) or repetitive nerve stimulation (RNS); and (3) exhibited pure ocular symptoms for at
least 2 years from the onset of symptoms unless there was GMG conversion within 2 years from the onset of symptoms.
We excluded subjects who presented with GMG at the initial visit.

Data Collection

Demographic data and clinical characteristics, including age at onset, sex, underlying diseases (hypertension, type 2
diabetes mellitus, and thyroid autoimmune diseases), and initial ocular signs (ptosis, lid fatigability, Cogan’s lid twitch,
orbicularis oculi weakness, and duction limitation) were reviewed.

Regarding the diagnostic tests, the ice-pack test, the AChR antibody test which was performed by an ELISA method
(EUROIMMUN Analyzer I, Seekamp, Liibeck, Germany), and electrophysiology tests (SFEMG and RNS) were
reviewed. Definitions of positivity of each diagnostic test are summarized in Table 1.

The presence of thymoma was defined as its radiological presence as based on thoracic computed tomography, which
was performed within 1 month after the initial visit.

Table | Definitions of Positivity of Each Diagnostic Test

Diagnostic Test Definitions of Positivity

Ice-pack test Improvement of margin reflex distance | by 2 mm

AChR antibody test Value > 0.45 nmol/L

SFEMG Increased jitter

RNS Decremental response (> 10%) of a
compound muscle action potential on 2-3-Hz RNS

Abbreviations: AChR, acetylcholine receptor; SFEMG, single-fiber electromyography;
RNS, repetitive nerve stimulation.
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Regarding GMG conversion, this was defined as the presence of at least one of the following symptoms during
follow-up: hoarseness, dysarthria, dysphagia, dyspnea, and weakness of extremities and the neck, predominantly at
proximal muscles. The diagnosis of GMG conversion was confirmed by neurologists.

Other non-thyroid autoimmune diseases were identified from the ICD-10 (International Statistical Classification of
Diseases and Related Health Problems 10™ Revision) codes and the diagnosis was confirmed by actual specialists,
meeting the international criteria established for each disease.” '* Of note, in subjects who displayed GMG conversion,
other non-thyroid autoimmune diseases as well as underlying diseases (hypertension, type 2 diabetes mellitus, and
thyroid autoimmune diseases) that were diagnosed after GMG conversion were not taken into consideration.

The presence of other non-thyroid autoimmune diseases was defined as the presence of at least one other non-thyroid
autoimmune disease. The timing of the diagnosis of other non-thyroid autoimmune diseases relative to OMG diagnosis was
classified into the three categories of prior to OMG diagnosis, concurrent with OMG diagnosis, and after OMG diagnosis.

Statistical Analysis

Continuous variables were expressed using the mean or median, with normally distributed results shown as mean =+ standard
deviation (SD) and non-normally distributed results shown as median and range. Independent z-test or Mann—Whitney U-test,
where appropriate, were applied to compare continuous variables. Categorical variables were expressed as frequency and
percentage. These variables were compared using Chi-squared or exact test where appropriate. For multivariate analysis, logistic
regression was applied, to simultaneously regress outcomes with variables whose p-values in univariate analysis were <0.1.
Statistical analyses were performed using STATA software, version 18.0 (StataCorp LLC, College Station, TX, USA).
Differences were reported with the 95% confidence interval (CI). P-values < 0.05 were considered to be statistically significant.

Results

A total of 208 subjects with an OMG diagnosis were included in the study. The mean age at onset was 48.16 = 17.82
years. Of these 208 subjects, 160 (76.92%) were female. Ptosis was the most common initial ocular sign, which was
presented in 175 subjects (84.13%).

There were 150 subjects with available ice-pack test data, of whom 93 (62.00%) displayed positivity in this test.
AChR antibody tests were performed in all subjects, with 117 (56.25%) revealing positivity of the AChR antibody.
SFEMG and RNS data were only available for 69 subjects (33.17%) and 71 subjects (34.13%), respectively. Therefore,
these variables were excluded from the comparative, univariate, and multivariate analyses. Of the aforementioned
available SFEMG and RNS data, positivity of SFEMG and RNS was demonstrated in 52 subjects (75.36%) and 5
subjects (7.04%), respectively. Of the 163 subjects with available thoracic computed tomography data, 19 (11.66%)
displayed the presence of thymoma. GMG conversion was observed in 17 subjects (8.17%).

Of the total 208 subjects, 21 (10.10%) exhibited the presence of other non-thyroid autoimmune diseases (19 subjects
(9.14%) had one other non-thyroid autoimmune disease and 2 subjects (0.96%) had two other non-thyroid autoimmune
diseases (1 subject displayed systemic lupus erythematosus (SLE) and Sjogren’s syndrome (SS), while the other had
rheumatoid arthritis (RA) and SS)). SLE was diagnosed in 9 subjects (4.33%), followed by SS (7 subjects, 3.37%), RA (6
subjects, 2.88%), and ankylosing spondylitis (AS) (1 subject, 0.48%). Therefore, the prevalences of SLE, SS, RA, and
AS in OMG subjects were estimated to be 4.33% (95% CI: 2.29-8.02%), 3.37% (95% CI: 1.64—6.79%), 2.88% (95% CI:
1.33-6.14%), and 0.48% (95% CI: 0.08-2.67%), respectively.

Of'the 21 subjects with the presence of other non-thyroid autoimmune diseases, 11 (52.38%) were diagnosed prior to OMG
diagnosis (median 81 (3—90) months), 3 (14.29%) were diagnosed concurrent with OMG diagnosis, and 7 (33.33%) were
diagnosed after OMG diagnosis (median 38 (3—86) months). Of note, the two other non-thyroid autoimmune diseases in each
of the two subjects who had two other non-thyroid autoimmune diseases were diagnosed concurrent with OMG diagnosis.

Detailed demographic data, clinical characteristics, diagnostic tests, presence of thymoma, GMG conversion, pre-
sence of other non-thyroid autoimmune diseases and their timing of the diagnosis relative to OMG diagnosis, and the
diagnosis and prevalences of other non-thyroid autoimmune diseases of the study subjects are summarized in Table 2.

The proportion of positivity of the AChR antibody was significantly higher in subjects with the presence of other non-
thyroid autoimmune diseases than in subjects with their absence (80.95% versus 53.48%, p = 0.016). There were no

Clinical Ophthalmology 2024:18 heeps: 1127

Dove:


https://www.dovepress.com
https://www.dovepress.com

Anutraungkool et al Dove

Table 2 Detailed Demographic Data, Clinical Characteristics, Diagnostic Tests, Presence of Thymoma,
GMG Conversion, Presence of Other Non-Thyroid Autoimmune Diseases and Their Timing of the
Diagnosis Relative to OMG Diagnosis, and the Diagnosis and Prevalences of Other Non-Thyroid
Autoimmune Diseases of the Study Subjects

Variables Values
Number of subjects 208
Age at onset, mean * SD, years 48.16 + 17.82

Sex, n of subjects (%)

Female 160 (76.92)
Male 48 (23.08)

Underlying diseases, n of subjects (%)

Hypertension 45 (21.63)
Type 2 diabetes mellitus 27 (12.98)
Thyroid autoimmune diseases 45 (21.63)

Initial ocular signs, n of subjects (%)

Ptosis 175 (84.13)
Lid fatigability 94 (45.19)
Cogan’s lid twitch 57 (27.40)
Orbicularis oculi weakness 81 (38.94)
Duction limitation 66 (31.73)
Positivity of ice-pack test, n of subjects/n of subjects with available data (%) 93/150 (62.00)
Positivity of AChR antibody, n of subjects (%) 117 (56.25)

Positivity of electrophysiology tests, n of subjects/n of subjects with available data (%)

SFEMG 52/69 (75.36)
RNS 5/71 (7.04)
Presence of thymoma, n of subjects/n of subjects with available data (%) 19/163 (11.66)

GMG conversion, n of subjects (%) 17 (8.17)
Presence of other non-thyroid autoimmune diseases, n of subjects (%) 21 (10.10)
One other non-thyroid autoimmune disease 19 (9.14)
Two other non-thyroid autoimmune diseases 2 (0.96)

Timing of the diagnosis of other non-thyroid autoimmune diseases relative to OMG diagnosis, n of subjects (%)

Prior to OMG diagnosis 11 (52.38)
Concurrent with OMG diagnosis 3 (14.29)
After OMG diagnosis 7 (33.33)

Diagnosis of other non-thyroid autoimmune diseases, n of subjects (%)

Systemic lupus erythematosus 9 (4.33)
Sjogren’s syndrome 7 (3.37)
Rheumatoid arthritis 6 (2.88)
Ankylosing spondylitis | (0.48)
(Continued)
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Table 2 (Continued).

Variables

Values

Prevalences of other non-thyroid autoimmune diseases, % (95% Cl)

Systemic lupus erythematosus
Sjogren’s syndrome
Rheumatoid arthritis
Ankylosing spondylitis

433 (2.29-8.02)
3.37 (1.64-6.79)
2.88 (1.33-6.14)
0.48 (0.08-2.67)

Notes: 'The two other non-thyroid autoimmune diseases in each of the two subjects who had two other non-thyroid autoimmune diseases were
diagnosed concurrent with OMG diagnosis. ﬁLPer::entages of the 2| subjects with the presence of other non-thyroid autoimmune diseases.
Abbreviations: GMG, generalized myasthenia gravis; OMG, ocular myasthenia gravis; SD, standard deviation; n, number; AChR,
acetylcholine receptor; SFEMG, single-fiber electromyography; RNS, repetitive nerve stimulation; Cl, confidence interval.

significant differences in terms of age at onset, sex, underlying diseases (hypertension, type 2 diabetes mellitus, and

thyroid autoimmune diseases), initial ocular signs, positivity of the ice-pack test, presence of thymoma, or GMG

conversion, as shown in Table 3.

Given the higher incidence and prevalence of autoimmune diseases in females and increasing evidence of thymoma

. . . . 13.14
producing various autoantibodies,'*

these two factors were also included in the multivariate analysis despite their

p-values of >0.1 in univariate analysis. Nevertheless, positivity of the AChR antibody (odds ratio 4.10, 95% CI: 1.11—

Table 3 Comparison of Demographic Data, Clinical Characteristics, Ice-Pack Test, AChR Antibody Test, Presence of Thymoma,
and GMG Conversion Between Subjects with the Presence of Other Non-Thyroid Autoimmune Diseases and the Absence of

Other Non-Thyroid Autoimmune Diseases

Variables Presence of Other Non-Thyroid | Absence of Other Non-Thyroid | P-value
Autoimmune Diseases Autoimmune Diseases

Number of subjects 21 187

Demographic data
Age at onset, mean (SD), years 53.33 (I5.11) 47.58 (18.04) 0.161
Sex, female, n of subjects (%) 18 (85.71) 142 (75.94) 0.418
Hypertension, n of subjects (%) 7 (33.33) 38 (20.32) 0.172
Type 2 diabetes mellitus, n of subjects (%) 4 (19.05) 23 (12.30) 0.489
Thyroid autoimmune diseases, n of subjects (%) 5 (23.81) 40 (21.39) 0.783

Initial ocular signs, n of subjects (%)
Ptosis 18 (85.71) 157 (83.96) 1.000
Lid fatigability 8 (38.10) 86 (45.99) 0.491
Cogan’s lid twitch 4 (19.05) 53 (28.34) 0.365
Orbicularis oculi weakness 7 (33.33) 74 (39.57) 0.578
Duction limitation 7 (33.33) 59 (31.55) 0.868

Positivity of ice-pack test, n of subjects/n of subjects 6/13 (46.15) 87/137 (63.50) 0.242

with available data (%)

Positivity of AChR antibody, n of subjects (%) 17 (80.95) 100 (53.48) 0.016*

Presence of thymoma, n of subjects/n of subjects 2/18 (11.11) 17/145 (11.72) 1.000

with available data (%)

GMG conversion, n of subjects (%) 2 (9.52) 15 (8.02) 0.684

Note: *Statistically significant (p < 0.05).
Abbreviations: AChR, acetylcholine receptor; GMG, generalized myasthenia gravis; SD, standard deviation; n, number.
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Table 4 Factors Associated with the Presence of Other Non-Thyroid Autoimmune

Diseases
Variables Univariate Analysis Multivariate Analysis
OR (95% CI) P-value OR (95% CI) P-value
Demographic data
Age at onset (years) 1.02 (0.99-1.05) 0.163
Sex (female) 1.90 (0.54-6.75) 0.320 2.60 (0.70-9.73) 0.156
Hypertension 1.96 (0.74-5.20) 0.176
Type 2 diabetes mellitus 1.68 (0.52-5.42) 0.387
Thyroid autoimmune diseases I.15 (0.40-3.33) 0.799
Initial ocular signs
Ptosis 1.15 (0.32-4.14) 0.835
Lid fatigability 0.72 (0.29-1.83) 0.492
Cogan’s lid twitch 0.59 (0.19-1.85) 0.370
Orbicularis oculi weakness 0.76 (0.29-1.98) 0.579
Duction limitation 1.08 (0.42-2.83) 0.868
Positivity of ice-pack test 0.49 (0.16-1.55) 0.225
Positivity of AChR antibody 3.70 (1.20-11.41) | 0.023* | 4.10 (I.11-15.21) | 0.035*%
Presence of thymoma 0.94 (0.20—4.45) 0.939 0.84 (0.174.12) 0.829
GMG conversion 1.21 (0.26-5.68) 0.812

Note: *Statistically significant (p < 0.05).
Abbreviations: OR, odds ratio; Cl, confidence interval; AChR, acetylcholine receptor; GMG, generalized myasthe-
nia gravis.

15.21, p = 0.035) was the only significant factor associated with the presence of other non-thyroid autoimmune diseases

in multivariate analysis, as shown in Table 4.

Discussion

In this study, we retrospectively reviewed electronic medical records of 208 OMG subjects, aiming to report the
prevalences of other non-thyroid autoimmune diseases and identify factors associated with their presence in OMG
subjects.

We reported that the prevalences of SLE, SS, RA, and AS in OMG subjects were estimated to be 4.33% (95% CI:
2.29-8.02%), 3.37% (95% CI: 1.64-6.79%), 2.88% (95% CI: 1.33-6.14%), and 0.48% (95% CI: 0.08-2.67%), respec-
tively. By contrast, the prevalences of SLE, SS, RA, and AS in the general Asian population are reported to be
approximately 0.07%, 0.04%, 0.07%, and 0.07%, respectively, such that each prevalence lies outside the lower limit
of the 95% CI of each corresponding prevalence calculated for our subjects.'”'® Therefore, the prevalences of SLE, SS,
RA, and AS in OMG subjects in our study appear to be higher than in the general Asian population. These findings may
be the result of chemokine (C-X-C motif) ligand 13, which is the factor that stimulates B and T cell lymphocytes and
consequently promotes the pathogenesis of MG and other autoimmune diseases.'® 2% Furthermore, we hypothesized that
a common genetic background may also contribute to the coexistence of MG and other autoimmune diseases, for
example, variations of human leukocyte antigen (HLA) loci (HLA-BS, HLA-DRBI, and HLA-DR3).>*%¢

The prevalences of other non-thyroid autoimmune diseases in our study were higher compared with the study of
Kemchoknatee et al with 155 OMG subjects in Thailand.® In their study, the prevalences of SLE and RA in OMG
subjects were estimated to be 1.29% and 0.65%, respectively. Moreover, none of the OMG subjects in their study
exhibited SS or AS. These different findings between these two studies may be explained by the larger number of
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subjects enrolled in our study and unlike our study, their study did not evaluate other non-thyroid autoimmune diseases
after OMG diagnosis.

We demonstrated that positivity of the AChR antibody was the only significant factor associated with the presence of
other non-thyroid autoimmune diseases. A systematic review conducted by Mao et al also revealed that positivity of the
ACHhR antibody was associated with the coexistence of other autoimmune diseases in MG (pooled odds ratio 3.68, 95%
CI: 1.52-8.89; p = 0.004).%” Nevertheless, unlike our study, they excluded studies that were limited to specific patient
characteristics, such as OMG in particular. Furthermore, they mainly focused on other autoimmune diseases overall,
unlike specifically other non-thyroid autoimmune diseases as in our study.

Therefore, from our results, we indicated the coexistence of other non-thyroid autoimmune diseases in OMG.
Furthermore, we recommend screening and monitoring for other non-thyroid autoimmune diseases in OMG patients,
particularly those with positivity of the AChR antibody. These may support an early diagnosis and prompt treatment of
other non-thyroid autoimmune diseases in OMG patients, which may consequently decrease further complications and
progression of other non-thyroid autoimmune diseases.

There were some strengths in our study. First, to the best of our knowledge, this study enrolled the largest number of
OMG subjects for any such study in Thailand. Second, to the best of our knowledge, this is the first study performed to
identify factors associated with the presence of other non-thyroid autoimmune diseases in particular OMG subjects in the
Thai population.

Our study had some limitations. First, it had a retrospective design, which resulted in some data loss. Second, we did
not stratify the cohort with the presence of other non-thyroid autoimmune diseases into separate other non-thyroid
autoimmune diseases due to the sample size, resulting in the lack of further specific findings for each subgroup.

Conclusions

The presence of other non-thyroid autoimmune diseases was found in approximately 10% of OMG patients, with SLE
displaying the highest prevalence. We recommend screening and monitoring for other non-thyroid autoimmune diseases
in OMG patients, particularly those with positivity of the AChR antibody.
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