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Objective: To evaluate the association in acetylcholine receptor (AChR) antibody-positive ocular myasthenia gravis (OMG) subjects 
between AChR antibody titers and conversion to generalized myasthenia gravis (GMG), the presence of thyroid autoimmune 
antibodies, and the presence of thymoma.
Subjects and Methods: A total of 118 subjects with AChR antibody-positive OMG were included. Demographic data, clinical 
characteristics, serology tests, presence of thymoma, treatment, and conversion to GMG were retrospectively reviewed. The presence 
of thyroid autoimmune antibodies was defined as the presence of at least one of the following: (1) thyroid peroxidase antibody; (2) 
thyroglobulin antibody; (3) thyroid-stimulating hormone receptor antibody. Univariate and multivariate logistic regression analyses 
were used as methods of evaluating association.
Results: AChR antibody titers were determined in all subjects with a median of 3.33 (0.46–141.09) nmol/L. The median follow-up 
period was 14.5 (3–113) months. At the final follow-up time-point, 99 subjects (83.90%) remained with a diagnosis of pure OMG, 
while 19 subjects (16.10%) had converted to GMG. An AChR antibody titer ≥8.11 nmol/L was associated with the conversion to 
GMG (odds ratio (OR) 3.66, 95% CI: 1.19–11.26; p = 0.023). Of the 79 subjects with available thyroid autoimmune antibodies data, 
26 subjects (32.91%) displayed the presence of thyroid autoimmune antibodies. An AChR antibody titer ≥2.81 nmol/L was associated 
with the presence of thyroid autoimmune antibodies (OR 6.16, 95% CI: 1.79–21.22; p = 0.004). Finally, of the 106 subjects with 
available thoracic computed tomography (CT) data, only 9 subjects (8.49%) demonstrated the presence of thymoma. An AChR 
antibody titer ≥15.12 nmol/L was associated with the presence of thymoma (OR 4.97, 95% CI: 1.10–22.48; p = 0.037).
Conclusion: AChR antibody titers should be considered in AChR antibody-positive OMG patients. Those with AChR antibody titers 
≥8.11 nmol/L, who are at a greater risk of conversion to GMG, should be closely monitored and encouraged to be aware of early 
clinical signs of life-threatening GMG. In addition, serum thyroid autoimmune antibodies and thoracic CT screening for thymoma 
should be performed in AChR antibody-positive OMG patients, particularly in those with AChR antibody titers ≥2.81 nmol/L and 
≥15.12 nmol/L, respectively.
Keywords: ocular myasthenia gravis, acetylcholine receptor antibody levels, generalized myasthenia gravis, conversion, thymoma, 
thyroid autoimmune antibodies

Introduction
Myasthenia gravis (MG) is an autoimmune disease characterized by fluctuating muscle weakness with the ocular 
symptoms (ptosis and/or diplopia) being the most common presentation.1 Approximately 50% of patients present with 
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pure ocular symptoms, classified as ocular MG (OMG), corresponding to class I in the Myasthenia Gravis Foundation of 
America (MGFA) classification, while the other 50% present with the symptoms of generalization (MGFA classification 
types II, III, IV, and V).2,3 The diagnosis of OMG is not always clinically evident owing to the unspecific pattern of 
deficits and variety of ocular presentations mimicking other conditions such as cranial nerve palsy, internuclear 
ophthalmoplegia, or thyroid eye disease. To address this diagnostic challenge, several serology tests have been developed 
to confirm the diagnosis of OMG. One of the most widely used serology tests is acetylcholine receptor (AChR) antibody 
testing, which became the gold standard for OMG diagnosis with 99% specificity and 50–70% sensitivity.4 A few 
methods of AChR antibody detection are currently available: radioimmunoprecipitation assay (RIPA); enzyme-linked 
immunosorbent assay (ELISA); and cell-based assays (CBAs).

The treatment of OMG includes symptomatic treatment with a cholinesterase inhibitor (pyridostigmine), systemic 
corticosteroids, and immunosuppressive agents. Despite a generally good response to treatment, conversion to general
ized MG (GMG) has been reported to occur within the first 2 years of the disease in 20–80% of OMG patients.5 Previous 
reports have discovered significant risk factors for GMG conversion, including older age at onset, history of smoking, 
presence of thymoma, abnormal repetitive nerve stimulation or single fiber electromyography, and positive for the AChR 
antibody.2,5–8 Although many studies showed that seropositivity to AChR antibody was one of the significant risk factors 
for GMG conversion, the association between AChR antibody titers and the conversion to GMG has been scarcely 
studied.

Many studies found that MG is associated with other autoimmune diseases, particularly autoimmune thyroid diseases: 
Graves’ disease and Hashimoto’s thyroiditis.9 Several studies demonstrated an association between the presence of 
thymoma with the seropositivity to AChR antibody.10 However, to the best of our knowledge, none of these studies have 
investigated the association between the quantitative measurement of AChR antibody titers and the presence of thyroid 
autoimmune antibodies or of thymoma, particularly in OMG patients.

Therefore, we aimed to evaluate the association in AChR antibody-positive OMG subjects between AChR antibody 
titers and conversion to GMG, the presence of thyroid autoimmune antibodies, and the presence of thymoma.

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. 
MURA2022/379), which waived the need for written informed consent from the subjects due to the retrospective nature 
of the study. All data were kept confidentially in our database. Electronic medical records were reviewed to identify all 
subjects diagnosed with MG in the Ramathibodi Hospital, Mahidol University, Bangkok, Thailand from January 2012 to 
June 2022.

Subject Selection
Subjects who met all of the following criteria were included: (1) age at onset ≥18 years; (2) had ocular symptoms of 
fluctuating ptosis and/or diplopia at onset and being diagnosed with OMG; (3) had a positive AChR antibody test with 
quantitatively measured antibody titers obtained at the first visit from January 2012 to June 2022. Exclusion criteria 
included subjects with one or more of the following at the first visit: (1) presenting with GMG; (2) known underlying 
autoimmune diseases; (3) taking systemic corticosteroids within the previous 3 months; (4) taking immunosuppressive 
agents.

Demographic Data, Clinical Characteristics, Serology Tests, and Presence of Thymoma
Demographic data and clinical characteristics, including age at onset, sex, underlying diseases, initial ocular signs 
(moderate-to-severe ptosis, which was defined as a margin reflex distance 1 (MRD1) ≤3 mm, lid fatigability, Cogan lid 
twitch, orbicularis oculi weakness, and duction limitation), and ice-pack test result (improvement of MRD1 by 2 mm was 
considered a positive test result) were reviewed.

Regarding the serology tests, AChR antibody titers performed using an ELISA method (EUROIMMUN Analyzer I, 
Seekamp, Lübeck, Germany) with a value >0.45 nmol/L were considered a positive result. Abnormal thyroid function 
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tests were defined as an abnormality in at least one of the following: (1) thyroid stimulating hormone; (2) Free T3; (3) 
Free T4. The presence of thyroid autoimmune antibodies was defined as the presence of at least one of the following: (1) 
thyroid peroxidase antibody; (2) thyroglobulin antibody; (3) thyroid-stimulating hormone receptor antibody. AChR 
antibody titers, as well as other serology tests, were performed at the first visit.

The presence of thymoma was defined as the radiological presence of thymoma based on thoracic computed 
tomography (CT), which was performed within 1 month after the first visit.

Treatment and Conversion to GMG
Treatment was categorized into two groups: “pyridostigmine alone” and “immunosuppressive treatment” (ie, systemic 
corticosteroids and/or immunosuppressive agents with/without pyridostigmine). Regarding conversion to GMG, pure 
OMG was defined as subjects with pure ocular symptoms for at least 3 months from the onset of symptoms, and 
conversion to GMG 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. Time to conversion was recorded as the interval from 
onset of ocular symptoms to GMG conversion.

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 t-test or Mann– 
Whitney U-test, where appropriate, were used to compare continuous variables. Categorical variables were expressed as 
frequency and percentage. These variables were compared using Chi-squared or exact test where appropriate. The 
optimal cut-off values were identified using the maximal Youden’s index value.11 For multivariate analysis, logistic 
regression was applied, to simultaneously regress outcomes with variables whose p-values in univariate analysis were 
<0.1. The likelihood ratio test was applied to select and retain only significant variables in the final equation. Statistical 
analyses were performed using STATA software, version 17.0 (StataCorp LLC, College Station, TX, USA). Differences 
were reported with 95% confidence interval (CI). P-values of <0.05 were considered statistically significant.

Results
A total of 118 subjects with AChR antibody-positive OMG were included in the study. The mean age at onset was 56.1 ± 
16.9 years. Of these 118 subjects, 73 (61.86%) were female. The most common initial ocular sign was moderate-to- 
severe ptosis, which was presented in 90 subjects (76.27%). AChR antibody titers were identified in all subjects with 
a median of 3.33 (0.46–141.09) nmol/L. Among the 79 subjects with available thyroid autoimmune antibodies data, 26 
subjects (32.91%) displayed the presence of thyroid autoimmune antibodies. There were 106 subjects with available 
thoracic CT data, of whom 9 (8.49%) demonstrated the presence of thymoma. Regarding treatment, 69 subjects (58.47%) 
were treated with pyridostigmine alone, while the remaining 49 subjects (41.53%) received immunosuppressive treat
ment. The median follow-up period was 14.5 (3–113) months. Conversion to GMG was observed in 19 subjects 
(16.10%) with a median time to conversion of 30 (3–96) months. Detailed demographic data, clinical characteristics, 
serology tests, presence of thymoma, treatment, and conversion to GMG of the study subjects are summarized in Table 1.

At the final follow-up time-point, 99 subjects (83.90%) remained being diagnosed with pure OMG, while 19 subjects 
(16.10%) had converted to GMG. The best performance of AChR antibody titers to predict a conversion from OMG to 
GMG was investigated with a proposed cut-off value of 8.11 nmol/L (area under the curve (AUC) 0.766, 95% CI: 0.642– 
0.890, sensitivity: 71%, specificity: 70%). Multivariate analysis revealed that an AChR antibody titer ≥8.11 nmol/L (odds 
ratio (OR) 3.66, 95% CI: 1.19–11.26; p = 0.023) was the only significant factor associated with the conversion to GMG 
(Table 2).

Of the 79 subjects with available thyroid autoimmune antibodies data, 26 subjects (32.91%) displayed the presence of 
thyroid autoimmune antibodies. The best threshold of AChR antibody titers to be associated with the presence of thyroid 
autoimmune antibodies was investigated and a cut-off value of 2.81 nmol/L was proposed (AUC 0.662, 95% CI: 0.532– 
0.792, sensitivity: 73%, specificity: 57%). Given the higher incidence and prevalence of autoimmune diseases in females 
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and more evidence of thymoma producing various autoantibodies,12,13 these two factors were also included in the 
multivariate analysis despite their p-values of >0.1 in univariate analysis. However, multivariate analysis demonstrated 
that an AChR antibody titer ≥2.81 nmol/L (OR 6.16, 95% CI: 1.79–21.22; p = 0.004) was the only significant factor 
associated with the presence of thyroid autoimmune antibodies (Table 3).

Of the 106 subjects with available thoracic CT data, only 9 subjects (8.49%) demonstrated the presence of thymoma. 
The best threshold of AChR antibody titers to be associated with the presence of thymoma was investigated with 
a proposed cut-off value of 15.12 nmol/L (AUC 0.631, 95% CI: 0.445–0.817, sensitivity: 44%, specificity: 84%). Despite 
lacking a significant association of age at onset and sex with the presence of thymoma in univariate analysis, both factors 
were still included in the multivariate analysis owing to the results from previous literature showing a higher prevalence 
of thymoma in a younger age group and in females.14 Nevertheless, multivariate analysis showed that an AChR antibody 
titer ≥15.12 nmol/L (OR 4.97, 95% CI: 1.10–22.48; p = 0.037) was the only significant factor associated with the 
presence of thymoma (Table 4).

Discussion
In this study, we retrospectively reviewed electronic medical records of 118 AChR antibody-positive OMG subjects 
aiming to evaluate the association between AChR antibody titers and conversion to GMG, the presence of thyroid 
autoimmune antibodies, and the presence of thymoma.

Our study revealed that an AChR antibody titer ≥8.11 nmol/L was significantly associated with conversion to GMG. 
Only a few studies showed an association between a higher titer of AChR antibodies and GMG conversion. Peeler et al 

Table 1 Detailed Demographic Data, Clinical Characteristics, Serology Tests, Presence of 
Thymoma, Treatment, and Conversion to GMG of the Study Subjects

Variables Values

Number of subjects 118

Age at onset, mean ± SD, years 56.1 ± 16.9

Sex, n of subjects (%)
Female 73 (61.86)

Male 45 (38.14)

Underlying diseases, n of subjects (%)
Hypertension 39 (33.05)

Diabetes mellitus 23 (19.49)
Others 6 (5.08)

Initial ocular signs, n of subjects (%)

Moderate-to-severe ptosis 90 (76.27)
Lid fatigability 74 (62.71)

Cogan lid twitch 50 (42.37)

Orbicularis oculi weakness 70 (59.32)
Duction limitation 38 (32.20)

Positive ice-pack test, n of subjects/n of subjects with available data (%) 64/105 (60.95)

AChR antibody titers, median (range), nmol/L 3.33 (0.46–141.09)
Thyroid serology tests, n of subjects/n of subjects with available data (%)

Abnormal thyroid function tests 6/115 (5.22)

Presence of thyroid autoimmune antibodies 26/79 (32.91)
Presence of thymoma, n of subjects/n of subjects with available data (%) 9/106 (8.49)

Treatment, n of subjects (%)

Pyridostigmine alone 69 (58.47)
Immunosuppressive treatment 49 (41.53)

Conversion to GMG, n of subjects (%) 19 (16.10)

Time to conversion, median (range), months 30 (3–96)
Follow-up period, median (range), months 14.5 (3–113)

Abbreviations: GMG, generalized myasthenia gravis; SD, standard deviation; n, number; AChR, acetylcholine receptor.
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Table 2 Factors Associated with Conversion to GMG

Variables Pure OMG GMG Conversion Univariate Analysis Multivariate Analysis

OR (95% CI) p-value OR (95% CI) p-value

n of subjects (%) 99 (83.90) 19 (16.10)

AChR antibody titer, n of subjects (%)

≥ 8.11 nmol/L 30 (30.30) 13 (68.42) 4.36 (1.47, 12.91) 0.008* 3.66 (1.19, 11.26) 0.023*

< 8.11 nmol/L 69 (69.70) 6 (31.58) 1

Demographic data

Age at onset, mean (SD), years 55.7 (16.6) 57.7 (18.8) 1.01 (0.98, 1.04) 0.636

Sex, female, n of subjects (%) 60 (60.61) 13 (68.42) 1.41 (0.49, 4.02) 0.522

Hypertension, n of subjects (%) 30 (30.30) 9 (47.37) 2.07 (0.76, 5.61) 0.153

Diabetes mellitus, n of subjects (%) 18 (18.18) 5 (26.32) 1.61 (0.51, 5.03) 0.415

Initial ocular signs, n of subjects (%)

Moderate-to-severe ptosis 72 (72.73) 18 (94.74) 6.75 (0.86, 53.05) 0.069

Lid fatigability 59 (59.60) 15 (78.95) 2.54 (0.79, 8.22) 0.119

Cogan lid twitch 38 (38.38) 12 (63.16) 2.75 (1.00, 7.60) 0.051

Orbicularis oculi weakness 55 (55.56) 15 (78.95) 3.00 (0.93, 9.69) 0.066

Duction limitation 31 (31.31) 7 (36.84) 1.27 (0.46, 3.56) 0.637

Positive ice-pack test, n of subjects/n of subjects with available data (%) 49/88 (55.68) 15/17 (88.24) 6.00 (1.29, 27.68) 0.022* 3.37 (0.60, 18.86) 0.167

Thyroid serology tests, n of subjects/n of subjects with available data (%)

Abnormal thyroid function tests 3/96 (3.13) 3/19 (15.79) 5.81 (1.07, 31.37) 0.041* 6.09 (1.00, 36.86) 0.051

Presence of thyroid autoimmune antibodies 22/68 (32.35) 4/11 (36.36) 1.19 (0.32, 4.51) 0.793

Presence of thymoma, n of subjects/n of subjects with available data (%) 7/87 (8.05) 2/19 (10.53) 1.34 (0.26, 7.05) 0.726

Treatment, n of subjects (%)

Pyridostigmine alone 63 (63.64) 6 (31.58) 0.26 (0.09, 0.75) 0.013* 0.40 (0.12, 1.37) 0.145

Immunosuppressive treatment 36 (36.36) 13 (68.42) 1

Follow-up period, median (range), months 14 (3–113) 30 (3–84) 1.00 (0.98, 1.02) 0.796

Note: *Statistically significant (p < 0.05). 
Abbreviations: GMG, generalized myasthenia gravis; OMG, ocular myasthenia gravis; OR, odds ratio; CI, confidence interval; n, number; AChR, acetylcholine receptor; SD, 
standard deviation.

Table 3 Factors Associated with the Presence of Thyroid Autoimmune Antibodies

Variables Absence of Thyroid 

Autoimmune 

Antibodies

Presence of Thyroid 

Autoimmune 

Antibodies

Univariate Analysis Multivariate Analysis

OR (95% CI) p-value OR (95% CI) p-value

n of subjects (%)† 53 (67.09) 26 (32.91)

AChR antibody titer, n of subjects (%)

≥ 2.81 nmol/L 23 (43.40) 19 (73.08) 3.54 (1.27, 9.85) 0.015* 6.16 (1.79, 21.22) 0.004*

< 2.81 nmol/L 30 (56.60) 7 (26.92) 1

Demographic data

Age at onset, mean (SD), years 53.5 (19.3) 61.7 (13.3) 1.03 (1.00, 1.06) 0.060

Sex, female, n of subjects (%) 29 (54.72) 17 (65.38) 1.56 (0.59, 4.13) 0.368 1.37 (0.45, 4.20) 0.583

Hypertension, n of subjects (%) 15 (28.30) 7 (26.92) 0.93 (0.33, 2.67) 0.898

Diabetes mellitus, n of subjects (%) 12 (22.64) 3 (11.54) 0.44 (0.11, 1.74) 0.246

Initial ocular signs, n of subjects (%)

Moderate-to-severe ptosis 37 (69.81) 25 (96.15) 10.81 (1.35, 86.80) 0.025* 8.75 (0.84, 71.73) 0.064

Lid fatigability 29 (54.72) 20 (76.92) 2.76 (0.96, 7.97) 0.061

Cogan lid twitch 21 (39.62) 10 (38.46) 0.95 (0.36, 2.49) 0.921

Orbicularis oculi weakness 28 (52.83) 18 (69.23) 2.01 (0.74, 5.42) 0.168

Duction limitation 18 (33.96) 6 (23.08) 0.58 (0.20, 1.71) 0.326

Positive ice-pack test, n of subjects/n of 

subjects with available data (%)

24/47 (51.06) 21/26 (80.77) 4.02 (1.30, 12.47) 0.016* 4.14 (0.51, 8.76) 0.080

Thyroid serology tests, n of subjects (%)

Abnormal thyroid function tests 1 (1.89) 2 (7.69) 4.33 (0.37, 50.15) 0.241

Presence of thymoma, n of subjects/n of 

subjects with available data (%)

4/47 (8.51) 1/26 (3.85) 0.43 (0.05, 4.06) 0.461 0.17 (0.01, 2.00) 0.160

Notes: †Percentages of 79 subjects with available thyroid autoimmune antibodies data. *Statistically significant (p < 0.05). 
Abbreviations: OR, odds ratio; CI, confidence interval; n, number; AChR, acetylcholine receptor; SD, standard deviation.
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were the first to report that OMG subjects who developed GMG had significantly higher AChR antibody titers (RIPA 
method) than those who did not develop GMG (mean: 12.7 vs 4.2 nmol/L; p <0.05).2 Feng et al also revealed a parallel 
trend to ours, demonstrating a strong association between higher AChR antibody titers (ELISA method) and conversion 
to GMG.15 They proposed AChR antibody titers ≥6.13 nmol/L as a predictive factor of GMG conversion. However, there 
were only 19 subjects with available AChR antibody titers in their study. Therefore, from our results, close monitoring 
and encouraging awareness of the higher risk of life-threatening GMG are recommended in AChR antibody-positive 
OMG patients with AChR antibody titers ≥8.11 nmol/L.

Autoimmune thyroid diseases are associated with MG, with Graves’ disease and Hashimoto’s thyroiditis as the two 
most common such autoimmune diseases.9 Amin et al reported a 2.36-fold increased risk of autoimmune thyroid diseases 
in MG patients.9 However, to the best of our knowledge, no reports have shown an association between AChR antibody 
titer and the presence of thyroid autoimmune antibodies, particularly in OMG patients. We discovered that an AChR 
antibody titer ≥2.81 nmol/L was significantly associated with the presence of thyroid autoimmune antibodies. This 
finding is comparable with a previous study from China, which reported that thyroid autoimmune antibodies-positive MG 
subjects had higher AChR antibody titers than thyroid autoimmune antibodies-negative MG subjects.16 However, unlike 
our study, they included subjects who for the majority of the study presented with GMG. Thereby, we suggest 
investigation for serum thyroid autoimmune antibodies in AChR antibody-positive OMG patients, particularly in those 
with AChR antibody titers ≥2.81 nmol/L.

We demonstrated that an AChR antibody titer ≥15.12 nmol/L in OMG subjects was significantly associated with the 
presence of thymoma. The increase in T-follicular helper cell activity in thymomatous MG patients, which leads to 
increased autoimmune antibody production (eg, AChR antibody), might explain this finding.13 Accordingly, we empha
size the importance of thoracic CT screening for thymoma in AChR antibody-positive OMG patients, particularly in 
those with AChR antibody titers ≥15.12 nmol/L.

This study had several strengths. First, to the best of our knowledge, this is the first study to establish an association 
between AChR antibody titers in OMG subjects and the presence of thyroid autoimmune antibodies and of thymoma. It 
is also the first study among the Thai population to demonstrate an association between AChR antibody titers and 

Table 4 Factors Associated with the Presence of Thymoma

Variables Absence of 

Thymoma

Presence of 

Thymoma

Univariate Analysis Multivariate Analysis

OR (95% CI) p-value OR (95% CI) p-value

n of subjects (%)† 97 (91.51) 9 (8.49)

AChR antibody titer, n of subjects (%)

≥ 15.12 nmol/L 15 (15.46) 4 (44.44) 1.44 (0.01, 2.86) 0.048* 4.97 (1.10, 22.48) 0.037*

< 15.12 nmol/L 82 (84.54) 5 (55.56) 1

Demographic data

Age at onset, mean (SD), years 55.5 (17.6) 56.2 (13.4) 1.00 (0.96, 1.04) 0.903 1.00 (0.96, 1.04) 0.867

Sex, female, n of subjects (%) 61 (62.89) 5 (55.56) 0.74 (0.19, 2.93) 0.665 0.55 (0.12, 2.44) 0.428

Hypertension, n of subjects (%) 29 (29.90) 5 (55.56) 2.93 (0.73, 11.71) 0.128

Diabetes mellitus, n of subjects (%) 19 (19.59) 2 (22.22) 1.17 (0.23, 6.10) 0.850

Initial ocular signs, n of subjects (%)

Moderate-to-severe ptosis 76 (78.35) 5 (55.56) 0.35 (0.09, 1.40) 0.137

Lid fatigability 63 (64.95) 5 (55.56) 0.67 (0.17, 2.68) 0.576

Cogan lid twitch 45 (46.39) 2 (22.22) 0.33 (0.07, 1.67) 0.180

Orbicularis oculi weakness 56 (57.73) 6 (66.67) 1.46 (0.35, 6.20) 0.605

Duction limitation 35 (36.08) 1 (11.11) 0.22 (0.03, 1.84) 0.163

Positive ice-pack test, n of subjects/n of subjects with available data (%) 53/87 (60.92) 7/8 (87.50) 4.49 (0.53, 38.13) 0.169

Thyroid serology tests

Abnormal thyroid function tests, n of subjects (%) 6 (6.19) 0 (0.00) N/A N/A

Presence of thyroid autoimmune antibodies, n of subjects/n of 

subjects with available data (%)

25/68 (36.76) 1/5 (20.00) 0.43 (0.05, 4.06) 0.461

Notes: †Percentages of 106 subjects with available thoracic CT data. *Statistically significant (p < 0.05). 
Abbreviations: OR, odds ratio; CI, confidence interval; n, number; AChR, acetylcholine receptor; SD, standard deviation; N/A, not applicable.
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conversion to GMG. Second, the diagnosis of OMG in all included subjects was confirmed by an AChR antibody test 
together with its quantitative titers. Finally, this study enrolled the largest number of AChR antibody-positive OMG 
subjects for any such study in Thailand.

There were some limitations to this study. First, it had a retrospective design, which resulted in some data loss. 
Second, given that our inclusion criteria included subjects exclusively with a positive AChR antibody test, the application 
of our results to AChR antibody-negative OMG patients is limited. Finally, this study did not determine the association 
between AChR antibody titers and the time to conversion in those subjects who converted to GMG.

Conclusions
AChR antibody titers should be considered in AChR antibody-positive OMG patients. We recommend that those with 
AChR antibody titers ≥8.11 nmol/L, and who thereby are at a greater risk of conversion to GMG, should be closely 
monitored and encouraged to be aware of early clinical signs of life-threatening GMG. In addition, we recommend that 
serum thyroid autoimmune antibodies and thoracic CT screening for thymoma should be performed in AChR antibody- 
positive OMG patients, particularly in those with AChR antibody titers ≥2.81 nmol/L and ≥15.12 nmol/L, respectively.
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