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ABSTRACT 

Thyroid eye disease is an autoimmune disorder characterized by inflammation of the orbital and periorbital tissues. This 

condition can lead to vision impairment, which is a notable manifestation of thyroid disease. The symptoms of thyroid 

disease reflected the level of inflammatory activity, whereas the clinical activity score was indicative of active and inactive 

phases. This retrospective analysis explored the intricate association between thyroid status and clinical activity score in 

thyroid eye disease patients, with the hope of providing a foundation for further research on the association between thyroid 

status and the occurrence of TED. This study utilized medical records from the years 2019 to 2022 from the Outpatient 

Department of Ophthalmic Oncology of Dr. Soetomo General Academic Hospital, Surabaya, Indonesia. The variables 

examined in this study were thyroid status and the clinical activity score of thyroid eye disease. The statistical analysis was 

performed using Phi and Cramer’s V as well as Spearman's correlation test (p<0.05). A total of 88 patients were diagnosed 

with thyroid eye disease during the study period. Thyroid eye disease primarily affected female patients (58%) and those 

who had a mean age of ≥41 years (58%). The Phi and Cramer’s V analyses indicated no significant association (p > 0.05) 

between thyroid status and clinical activity score in thyroid eye disease patients. Intriguingly, the results exhibited the 

presence of euthyroidism as well as both overt and subclinical hypothyroidism and hyperthyroidism, regardless of the 

clinical activity score. Additionally, the Spearman test that incorporated the levels of thyroid hormones, i.e., 

triiodothyronine (T3), thyroxine (T4), thyroid stimulating hormone (TSH), and free thyroxine (FT4), showed a significant 

negative correlation (p<0.05) between TSH and clinical activity score. In conclusion, THS plays a crucial role in 

determining the clinical activity score of thyroid eye disease patients. This study underscores the imperative for further 

research to comprehensively elucidate the intricate correlation between TSH and clinical activity score. 
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Highlights: 

1. This study, conducted at a tertiary hospital, was the first to analyze the correlation between thyroid status and 

clinical activity score in thyroid eye disease. 

2. This study offers valuable information regarding the crucial role of thyroid stimulating hormone (TSH) in 

determining the clinical activity score of thyroid eye disease. 

 

 

INTRODUCTION 

 

The thyroid gland produces thyroid hormones, 

which have a vital function in the human body, 

specifically in regulating growth and metabolism. 

Abnormalities in the thyroid gland can result in a 

variety of health issues (Geetha & Baboo 2016). 

Thyroid eye disease (TED) is one of the clinical 

manifestations of thyroid disorders. This disease is 

an autoimmune inflammatory disorder that affects 

orbital and periorbital tissues. Additionally, this 

disease poses a risk to eyesight, causing weakening 
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and potential deformity of the eye structure 

(McAlinden 2014, Savitri et al. 2019). 

 

Thyroid eye disease affects approximately 25–50% 

of individuals who suffer from thyroid disorders 

(Şahlı & Gündüz 2017). The prevalence of this 

disease in Asia is 34.7% with women being the 

primary demographic affected with female-to-male 

ratio ranging from 3:1 to 14:1 (Muralidhar et al. 

2020, Yu et al., 2022).  In some cases, thyroid eye 

disease has the potential to cause vision loss (Rashad 

et al. 2022). The Ophthalmic Oncology Division of 

Dr. Soetomo General Academic Hospital in 

Surabaya, Indonesia, documented as many as 154 

cases of thyroid eye disease from 2014 to 2019. The 

ratio of female to male patients was approximately 

10 to 3.1. Between 2017 and 2019, a total of 33 

patients with thyroid eye disease in the active phase 

required inpatient care due to complications that 

posed a threat to their vision (Fatmariyanti et al. 

2022). 

 

Insulin-like growth factor 1 (IGF-1R) and thyroid 

stimulating hormone receptor (TSH-R) are 

autoantibodies targeting the thyroid gland, orbital 

fibroblasts, and skin. These autoantibodies bind to 

and activate the same receptors in the serum of 

thyroid eye disease and Graves’ disease patients. 

Antibodies, T lymphocytes, and B lymphocytes then 

identify and target similar antigens present in the 

thyroid gland and ocular adnexa. Thyroid eye 

disease is influenced by various contributing factors, 

including genetic, hormonal, and environmental, 

with smoking being particularly significant 

(Fatmariyanti et al. 2022). Thyroid eye disease 

manifests differently in each individual. Therefore, 

the clinical activity score (CAS) is used to assess 

inflammation activity levels in thyroid eye disease 

and distinguish between active and inactive phases 

of the disease (Barrio-Barrio et al., 2015). 

 

The management of thyroid eye disease is greatly 

influenced by factors such as age, thyroid status, 

disease activity, and severity. Immunosuppressive 

therapy can be administered during the active phase, 

while rehabilitative surgery is the only option during 

the inactive phase (Salvi & Campi 2015, Gandhi et 

al. 2024). This study aimed to investigate the 

correlation between thyroid status and clinical 

activity score, specifically during the active and 

inactive phases of thyroid eye disease. The analysis 

of patient medical records acquired from the 

Outpatient Department of Ophthalmic Oncology of 

Dr. Soetomo General Academic Hospital, Surabaya, 

Indonesia, was expected to yield significant findings 

that can contribute valuable data and establish a 

foundation for further research. 

 

 

 

MATERIALS AND METHODS 

 

This present study used a retrospective analysis 

approach, with a statistical analysis utilizing the 

medical records of thyroid eye disease patients in the 

Outpatient Department of Ophthalmic Oncology, 

Dr. Soetomo General Academic Hospital, Surabaya, 

Indonesia. The data were collected between 

November 2022 and February 2023. Consecutive 

sampling was performed by selecting medical 

records that met specific criteria (Nagai et al. 2023). 

These criteria included patients diagnosed with 

thyroid eye disease between January 2019 and 

December 2021, and their medical records had to 

have all the relevant information, such as laboratory 

results for the thyroid status and clinical activity 

score. This study excluded patients with thyroid eye 

disease who had previously undergone therapy, as 

well as those with other autoimmune disorders, a 

history of eye surgery, and other eye abnormalities. 

Throughout the data collection period, a total of 88 

patients were gathered. This study received ethical 

approval from the Health Research Ethics 

Committee of Dr. Soetomo General Academic 

Hospital (No. 1185/LOE/301.4.2/I/2023) on 

11/1/2023. 

 

Data related to thyroid laboratory results, clinical 

activity score, age, and sex were extracted from the 

medical records. The thyroid laboratory results were 

classified according to the criteria set by the Clinical 

Pathology Laboratory of Dr. Soetomo General 

Academic Hospital. The laboratory provided the 

following normal ranges of: 0.35–4.94 µIU/mL for 

thyroid stimulating hormone (TSH), 0.35–1.93 

ng/mL for triiodothyronine (T3), 4.87–11.72 

µIU/dL for thyroxine (T4), and 0.70–1.48 ng/mL for 

free thyroxine (FT4). The thyroid status was 

classified into five different categories: subclinical 

hypothyroidism (high TSH levels and normal FT4 

levels), overt hypothyroidism (high TSH levels and 

low FT4 levels), euthyroidism (either high- or low-

normal TSH and FT4 levels), subclinical 

hyperthyroidism (low TSH levels and normal FT4 

levels), and overt hyperthyroidism (low TSH levels 

and high FT4 levels) (Rhee et al. 2016, Kannan et al. 

2018). The early diagnostic tests employed to 

identify thyroid disorders were TSH and FT4 

examinations. The purpose of these tests was to 

ascertain whether the disorder originated from the 

thyroid gland (primary disorder), the pituitary gland 

(secondary disorder), or the hypothalamus (tertiary 

disorder) (Shahid et al. 2024). 

 

The clinical activity score was determined by 

assigning one point for each finding of the 

characteristics. According to the European Group on 

Graves' orbitopathy (EUGOGO), an inactive phase 

of thyroid eye disease was characterized by the 

presence of less than three symptoms on the seven-
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point scale of clinical activity score. Conversely, an 

active phase of the disease was indicated when there 

were three or more symptoms on the seven-point 

scale of clinical activity score (Bartalena et al. 2021, 

Wang et al. 2022). The statistical analysis utilized 

Phi and Cramer’s V to assess the association 

between thyroid status and clinical activity score, 

while Spearman's correlation test was employed to 

examine the correlation between thyroid hormone 

levels and clinical activity score. The data were 

analyzed using IBM SPSS Statistics for Macintosh, 

version 26.0 (IBM Corp., Armonk, N.Y., USA). 

 
 

RESULTS 

 

During the data collection period, 138 patients were 

gathered as potential research subjects. However, 

only 88 patients met the inclusion criteria following 

the exclusion process. A total of 22 subjects were 

excluded from the analysis for having other 

autoimmune disorders, a history of eye surgery, and 

unspecified medical records. Additionally, as many 

as 28 subjects were excluded for having a thyroid 

status without adequate data on their thyroid 

laboratory results. 

 

 

Table 1. General characteristics of the patients. 

 n % MeanSD 

Sex    

Male 37 42  

Female 51 58  

Age (y.o.)    

≤20 5 5.7 

40.6513.22 
21–30 18 20.4 

31–40 14 15.9 

≥41 51 58 

Thyroid status    

Overt hypothyroidism 2 2.3  

Subclinical 

hypothyroidism 
2 2.3  

Euthyroidism 22 25  

Subclinical 

hyperthyroidism 
12 13.6  

Overt hyperthyroidism 50 56.8  

Thyroid lab results    

T3 42 47.73 2.08±1.61 

T4 29 32.95 17.83±20.21 

TSH 82 93.18 3.15±15.57 

FT4 77 87.5 3.18±5.81 

CAS    

Inactive phase 73 82.9  

Active phase 15 17.1  
Legends: T3=triiodothyronine; T4=thyroxine; TSH=thyroid 

stimulating hormone; FT4=free thyroxine; CAS=clinical activity 

score. 

 

 

Table 1 presents the general characteristics of the 

patients (n=88). The majority of thyroid eye disease 

patients in the Outpatient Department of Ophthalmic 

Oncology of Dr. Soetomo General Academic 

Hospital, Surabaya, Indonesia, were female (58%) 

and had a mean age of 40.65±13.22. Furthermore, 

thyroid eye disease was predominantly observed in 

those aged 41 years or older (58%). Most of the 

patients exhibited overt hyperthyroidism (56.8%) 

and were in the inactive phase of thyroid eye disease 

(82.9%) according to the clinical activity score. 

 

 

Table 2. Statistical analysis of the thyroid status 

and clinical activity score. 

CAS 

Thyroid status (n, %) 

Overt 

hypothyro

idism 

Subclinic

al 

hypothyro

idism 

Euthyroidis

m 

Sub-

clinical 

hyper 

Thyroidiis

m 

Overt 

hyperthyro

idism 

Total 

In- ac 

tive  

phase 

1 

(1.1%) 

2 

(2.3%) 

20 

(22.7%) 

10 

(11.4%) 

40 

(45.4%) 

73 

(82.9

%) 

Ac-

tive 

phase 

1 

(1.1%) 

0 

(0.0%) 

2 

(2.3%) 

2 

(2.3%) 

10 

(11.4%) 

15 

(17.1

%) 

Value 0.192 

Approximate significance 0.518 

Legends: CAS=clinical activity score. 

 

 

Table 2 displays the result of the statistical analysis 

conducted on the thyroid status and clinical activity 

score of thyroid eye disease patients. The data were 

analyzed to identify any presence of correlation 

between the variables using Phi and Cramer’s V. 

The analysis revealed no significant value, with 

p=0.518 (p>0.05). Hyperthyroidism was found to be 

the most common thyroid status among thyroid eye 

disease patients.  

 

 

Table 3. Statistical analysis of hyperthyroid and 

clinical activity score. 
Hyperthyroid 

status 
CAS (n, %) Value 

Approximate 

significance 

Subclinical 

hyperthyroid 

Inactive 

phase 

10  

(11.4%) 
0.004 0.970 

Active 

phase 

2  

(2.3%) 

Overt 

hyperthyroid 

Inactive 

phase 

40  

(45.4%) 
0.090 0.398 

Active 

phase 

10  

(11.4%) 

 

 

Table 3 displays the result of the statistical analysis 

conducted on hyperthyroid and clinical activity 

score of thyroid eye disease patients. The analysis of 

subclinical hyperthyroidism and clinical activity 

score showed that the correlation coefficient was not 

statistically significant, with p=0.970 (p>0.05). 

Similarly, the correlation coefficient between overt 

hyperthyroidism and clinical activity score was also 

not significant, with p=0.398 (p>0.05).     
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Table 4. Correlational analysis between the thyroid 

hormone levels and clinical activity score. 

Thyroid 

hormones 
 CAS Mean±SD 

Range 

(min-

max) 

T3 

ρ 0.52 

2.08±1.61 0.52-9.74 Sig.(bilateral) 0.743 

n 42 

T4 

ρ -0.091 

17.83±20.21 
5.30-

117.04 
Sig.(bilateral) 0.639 

n 29 

TSH 

ρ -0.349** 

3.15±15.57 
0.001-

111.044 
Sig.(bilateral) 0.001 

n 82 

FT4 

ρ 0.100 

3.18±5.81 
0.19-

46.16 
Sig.(bilateral) 0.385 

n 77 

Legends: CAS=clinical activity score; T3=triiodothyronine; 

T4=thyroxine; TSH=thyroid stimulating hormone; FT4=free thyroxine. 

 

 

Table 4 summarizes the results of the statistical 

analysis performed to examine the correlation 

between thyroid hormone levels and clinical activity 

score. The data were analyzed for correlation using 

the Spearman test. The analysis indicated that 

clinical activity score was not significantly 

correlated with T3 (p=0.743), T4 (p=0.639), and 

FT4 (p=0.386). In contrast, the analysis revealed a 

statistically significant correlation (p=0.001) 

between TSH and clinical activity score, with a 

correlation coefficient of -0.349. 

 

 

DISCUSSION 

 

Characteristics of thyroid eye disease patients 

 

This study found that the majority of the subjects 

were female (58%), proving a high prevalence of 

thyroid eye disease among women. A previous study 

reported similar findings, with 84% of thyroid eye 

disease patients being female (Iñiguez-Ariza et al. 

2021). In a separate study conducted by Eshraghi et 

al. (2023), it was also shown that 59.1% of thyroid 

eye disease patients were female. Thyroid dys-

function is notably more prevalent in women than in 

men. Women experience a higher occurrence of 

metabolic and endocrine alterations, with distinct 

clinical trajectories and outcomes present in each of 

the conditions. The prevalence ratio of functional 

changes between women and men is 8:5, and this 

ratio tends to rise with advancing age. Women 

exhibit a higher occurrence of hyperthyroidism in 

comparison to men, with Graves’ disease being 

seven times more prevalent in women. The impact 

of age is evident in both women and men, as the 

prevalence of these conditions rises as they age 

(Meng et al. 2015, Castello & Caputo 2019). 

 

The patients in this study were divided into four age 

groups: ≤20, 21–30, 31–40, and ≥41 years. The 

majority of the patients belonged to the age group of 

41 years or older (58%), with a mean age of 

40.65±13.22 years. Previous studies have 

documented comparable results, indicating that the 

largest proportion of individuals affected by thyroid 

eye disease were above the age of 40, with a 

particular concentration within the age range of 41–

60 years. The prevailing age categories consisted of 

individuals over 40 years old and under the age of 

80 (Muralidhar et al. 2020, Levy et al. 2022). 

 

 

Correlation between thyroid status and clinical 

activity score 

 

Thyroid eye disease is a condition characterized by 

progressive inflammation and tissue damage around 

the eyes, particularly affecting the extraocular 

muscles, connective tissue, and fat tissue (Douglas 

et al. 2020). The inflammatory process will 

gradually subside over time and transition into a 

chronic phase, marked by a probable decrease in the 

clinical activity score. This phase is referred to as the 

non-inflammatory or inactive phase (Douglas et al. 

2020, Wang et al. 2022). The improvement of 

thyroid eye disease occurs during the inactive phase 

as a result of the diminished inflammatory activity. 

However, changes in physical appearance may 

remain due to proptosis and persistent alterations in 

the eye muscles and eyelids (Cockerham et al. 

2021). 

 

The data obtained from this study revealed 

prevalence rates of 17.1% for active cases of thyroid 

eye disease and 82.9% for inactive cases of thyroid 

eye disease. These results indicated a higher 

prevalence of inactive thyroid eye disease in 

comparison to active thyroid eye disease. A similar 

study reported a similar finding, with only 22.6% of 

patients having active thyroid eye disease 

(Muralidhar et al. 2020). Most cases of thyroid eye 

disease manifest in patients with hyperthyroidism. 

However, thyroid eye disease can also manifest in 

individuals with a thyroid status other than 

hyperthyroidism, although the incidence rate was 

found to be low (10%) (Schattner et al. 2023). In a 

separate study conducted by Muñoz-Ortiz et al. 

(2020), the majority of thyroid eye disease patients 

were found to have hyperthyroidism (86.2%). 

However, the remaining patients exhibited hypo-

thyroidism (10.36%) and euthyroidism (7.9%). This 

study uncovered comparable findings, indicating 

that hyperthyroidism was the predominant thyroid 

status among thyroid eye disease patients. Despite 

that, euthyroidism (25%) was also observed in 25% 

of the patients, which is a larger prevalence rate 

compared to hypothyroidism (4.5%). 

 

The analysis using Phi and Cramer’s V in this study 

revealed no significant association (p=0.518) 

between thyroid status and clinical activity score. A 

study conducted by Eshraghi et al. (2023) at an 

ophthalmology hospital in Iran found a higher 
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incidence of hyperthyroidism compared to hypo-

thyroidism among thyroid eye disease patients. The 

study revealed a relatively low occurrence of active 

thyroid eye disease, with 25 out of 341 cases 

occurring in individuals with hyperthyroidism and 5 

out of 33 cases occurring in individuals with hypo-

thyroidism. However, the study results indicated no 

significant association between thyroid eye disease 

and either hyperthyroidism or hypothyroidism. As 

previously stated, this suggests that thyroid eye 

disease can develop not only in hyperthyroidism but 

also in hypothyroidism and euthyroidism (Iñiguez-

Ariza et al. 2021). 

 

 

Correlation between thyroid hormone levels and 

clinical activity score 

 

This study divided the patients' thyroid status into 

five categories: overt hyperthyroidism, subclinical 

hyperthyroidism, euthyroidism, subclinical hypo-

thyroidism, and overt hypothyroidism. Overt and 

subclinical hyperthyroidism share a common feature 

of low TSH levels. However, they exhibit variations 

in terms of thyroid hormones. Overt hyperthyroid-

ism is characterized by elevated T3 and T4 levels, 

whereas subclinical hyperthyroidism typically 

exhibits normal T3 and T4 levels (Mathew et al. 

2024). In contrast, overt and subclinical hypo-

thyroidism share a common feature of high TSH 

levels. The distinguishing factor also lies in the 

levels of thyroid hormones. Overt hypothyroidism 

tends to exhibit low FT4 levels, whereas subclinical 

hypothyroidism typically presents normal FT4 

levels (Calsolaro et al. 2019). 

 

Euthyroidism represents a non-thyroidal syndrome 

marked by changes in thyroid hormone levels but 

without any dysfunction of the thyroid gland. In 

individuals with euthyroidism, the most common 

hormonal condition is low or normal TSH and T4 

levels, with a tendency for low T3 levels (Ganesan 

et al. 2024). The analysis using Spearman's 

correlation coefficient method in this study was 

performed to examine the correlation between 

thyroid hormone levels and clinical activity score. 

The analysis results indicated no significant 

correlation between the levels of three thyroid 

hormones (T3, T4, and FT4) and clinical activity 

score (p>0.05). On the other hand, the correlational 

analysis between TSH and clinical activity score 

revealed a significant result (p=0.001), with a 

negative correlation strength of -0.349. 

 

 

Strength and limitations 

 

This study provides additional information 

regarding how clinical activity score is correlated 

with both thyroid status and thyroid hormone levels 

in thyroid eye disease patients. The findings of this 

study can serve as a reference for future research. 

However, this study encountered constraints in 

acquiring data from the thyroid eye disease patients. 

Further research is expected to employ a prospective 

approach to obtain more accurate and representative 

data on the conditions of the research subjects. 

 

 

CONCLUSION 

 

Thyroid status and clinical activity score were not 

correlated in the occurrence of thyroid eye disease. 

Overt hypothyroidism, subclinical hypothyroidism, 

euthyroidism, subclinical hyperthyroidism, and 

overt hyperthyroidism can be present during both 

the inactive and active phases of thyroid eye disease. 

Nevertheless, thyroid stimulating hormone (TSH) 

and clinical activity score were correlated. The 

clinical activity score was likely to increase as the 

TSH level decreased. 
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