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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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OCULAR SURFACE AND TEAR FILM CHANGES IN GRAVES’ DISEASE ACCORDING TO 
THYROID EYE DISEASE STATUS

Yerzhan Khochshanov1,2*, Dulat Baltabayev2, Svetlana Khan2, Yelena Aisenova2, Zhibek Dautbayeva1, Zhanar Akhmetova1,3, 
Viktoriya Nazarova1,3, Assel Meiramova1,3.

1NJSC “Astana Medical University”, Astana, Republic of Kazakhstan.
2SME REM “Multidisciplinary City Hospital No. 3” of the Akimat Astana, Astana, Republic of Kazakhstan.

3LPP Innovation Center “ArtScience”, Astana, Republic of Kazakhstan.

Abstract.
Background: Thyroid eye disease (TED) is one of the main 

extrathyroidal manifestations of Graves’ disease, occurring in 
approximately 30% of cases. About 10% of affected patients 
develop severe forms associated with a risk of vision loss and 
disability.

Objective: To evaluate ocular symptoms and tear film 
parameters, including tear film break-up time and Schirmer 
test results, and to examine their associations with clinical 
characteristics in patients with Graves’ disease and inactive 
thyroid eye disease.

Methods: This observational cross-sectional study included 
53 patients: 21 with TED and 32 without ocular involvement. 
Clinical assessment was based on a standardized examination. 
All patients were evaluated for TED according to the EUGOGO 
criteria and underwent laboratory testing. TED activity at the 
time of examination was assessed using the Clinical Activity 
Score (CAS). Linear generalized estimating equation (GEE) 
models with a normal distribution and identity link function 
were applied to continuous outcomes, whereas logistic GEE 
models were used for binary outcomes.

Results: Patients with TED more frequently reported excessive 
tearing (61.9% vs. 12.4%) and a sensation of ocular pressure 
(38.1% vs. 3.1%). They also demonstrated more pronounced 
proptosis (β = 4.853, 95% CI 3.061-6.645; P < 0.0001) and a 
shorter tear film break-up time (β = -1.298, 95% CI -2.482 to 
-0.113; P = 0.032). No significant between-group differences 
were observed in Schirmer test values. Greater proptosis was 
associated with reduced tear film stability (β = -0.184, 95% CI 
-0.320 to -0.048; P = 0.008).

Conclusion: The associations of shorter TBUT with greater 
proptosis and higher TRAb levels in patients with TED suggest 
a combined influence of mechanical and autoimmune factors on 
the ocular surface condition.

Key words. Graves’ disease, thyroid eye disease, Graves’ 
orbitopathy, ocular surface abnormalities, tear film dysfunction.
Introduction.

Thyroid eye disease (TED) is a relatively uncommon but 
clinically significant autoimmune disorder, with an estimated 
prevalence of 90-300 cases per 100,000 individuals. It is 
characterized by upper eyelid retraction, and inflammatory 
changes affecting the orbital tissues [1]. In addition to these 
classical clinical manifestations, increasing attention has been 
directed toward ocular surface abnormalities, as they represent 
one of the leading causes of chronic ocular discomfort and 
impaired quality of life in patients with TED [2-4].

Ocular surface involvement in TED may present with both 
subjective symptoms, including dryness, excessive tearing, 
photophobia, and foreign body sensation, and objective signs, 
such as reduced tear film stability, abnormal Schirmer test 
result, corneal and conjunctival staining, and other indicators of 
ocular surface damage [5,6]. Notably, the severity of subjective 
symptoms does not always correlate with objective clinical 
findings, highlighting the importance of a comprehensive 
assessment that incorporates both patient-reported outcomes 
and objective ocular surface parameters [7].

Most contemporary studies investigating ocular surface 
changes in TED have focused on patients with active 
inflammatory disease, typically defined by a Clinical Activity 
Score (CAS) ≥3. These studies have consistently demonstrated 
more pronounced ocular surface impairment in patients with 
active TED, including reduced tear film stability, shorter tear 
break-up time, abnormal Schirmer test results, increased ocular 
surface staining, and greater severity of ocular discomfort 
symptoms [8,9]. In contrast, data regarding ocular surface 
status in patients with inactive or minimally active TED remain 
inconsistent. Although several studies have included patients 
with mild or inactive TED, the contribution of autoimmune and 
structural-mechanical mechanisms to the development of ocular 
surface abnormalities in the setting of low disease activity has 
not been fully elucidated [10,11].

Therefore, the objective of the present study was to evaluate 
ocular symptoms and tear film parameters, including tear film 
break-up time and Schirmer test results, and to examine their 
associations with clinical characteristics in patients with Graves’ 
disease and inactive thyroid eye disease.
Methods.

We conducted a cross-sectional study at City Outpatient 
Clinic No. 5 and City Multidisciplinary Hospital No. 3 in 
Astana, Kazakhstan, between September and December 2025. 
Using a consecutive sampling approach, all patients registered 
with a diagnosis of Graves’ disease at the participating 
institutions were invited to participate. Eligible participants 
were adults (≥18 years of age) with a confirmed diagnosis of 
Graves’ disease. Exclusion criteria included ocular surgery 
or ocular trauma within the preceding 6 months; contact lens 
wear within the previous 3 months; acute ocular infections 
(including conjunctivitis, keratitis, and uveitis); active allergic 
conjunctivitis; cicatrizing ocular surface disorders (including 
ocular cicatricial pemphigoid, Stevens-Johnson syndrome, 
and sequelae of chemical burns); systemic diseases associated 
with secondary dry eye disease (including Sjögren’s disease, 
rheumatoid arthritis, systemic lupus erythematosus, and other 



205

connective tissue diseases); use of systemic medications known 
to affect tear production or ocular surface homeostasis (e.g., 
anticholinergics, antidepressants, antihistamines, isotretinoin); 
use of topical ophthalmic medications, with the exception of 
artificial tears; which were discontinued at least 24 hours before 
the examination; and receipt of specific treatments for ocular 
surface disease within the preceding 3 months, including topical 
immunomodulatory therapy, punctal occlusion, or device-based 
treatment for meibomian gland dysfunction. The presence of 
clinical manifestations of TED, including eyelid retraction, 
lagophthalmos, meibomian gland dysfunction, signs of dry 
eye disease (DED), and other ocular surface abnormalities, 
was not considered an exclusion criterion, as these features 
constituted the primary outcomes of the study. Graves’ disease 
was diagnosed on the basis of clinical findings together with 
laboratory confirmation of thyroid hyperfunction and positivity 
for thyroid-stimulating hormone receptor antibodies (TRAb), as 
well as characteristic thyroid ultrasonographic findings.

All participants underwent a standardized assessment that 
included the collection of demographic and clinical data, 
including age, sex, age at the onset of Graves’ disease, disease 
duration, and smoking status, given its established role as a risk 
factor for the development and progression of TED. Thyroid 
function was assessed by measuring serum thyroid-stimulating 
hormone (TSH), free triiodothyronine (FT3), free thyroxine 
(FT4), and TRAb levels.

Patient-reported ocular symptoms, including dryness, excessive 
tearing, photophobia, and a sensation of ocular pressure, were 
analyzed at the patient level. In contrast, each eye was evaluated 
independently for objective ophthalmic parameters, as the 
severity of ocular surface involvement in Graves’ disease may 
differ between the right and left eyes of the same individual. 
Objective ophthalmic assessment included exophthalmometry 
for the measurement of proptosis, the Schirmer test to evaluate 
aqueous tear production, and TBUT measurement to assess tear 
film stability.

All participants were evaluated for the presence of TED 
according to the European Group of Graves’ Orbitopathy 
(EUGOGO) diagnostic criteria. Disease activity at the time of 
examination was assessed using the CAS score. Based on these 
assessments, participants were stratified into two groups. The 
TED group comprised patients with thyroid eye disease of any 
severity (n=21), whereas patients with Graves’ disease who 
did not meet the EUGOGO diagnostic criteria for TED were 
assigned to the non-TED group (n=32).

Statistical analyses were performed using IBM SPSS Statistics 
for Windows, version 26.0 (IBM Corp., Armonk, NY, USA). Data 
visualization and graphical presentation were generated using R 
version 4.5.2 (R Foundation for Statistical Computing, Vienna, 
Austria). Continuous variables are presented as the median and 
interquartile range (IQR), whereas categorical variables are 
expressed as frequencies and percentages. Comparisons between 
patients with and without TED were performed using the Mann-
Whitney U test for continuous variables and the chi-square 
(χ2) test or Fisher’s exact test, as appropriate, for categorical 
variables. For ophthalmic parameters, each eye was analyzed as 
a separate observational unit. Tear film break-up time, Schirmer 
test results, and exophthalmometry measurements were 

evaluated on an eye-specific basis. Analyses of patient-reported 
symptoms were performed at the patient level. Generalized 
estimating equations (GEE) were used to evaluate associations 
involving eye-level data (e.g., TBUT), accounting for the 
within-subject correlation between fellow eyes. For continuous 
outcomes, linear GEE models with a Gaussian distribution 
and an identity link function were fitted. For binary outcomes, 
logistic GEE models were applied. Interaction terms were 
included to assess whether the associations differed between 
patients with and without TED. A two-sided p value < 0.05 was 
considered statistically significant.
Ethics approval and consent to participate:

This study was conducted in accordance with the principles of 
the Declaration of Helsinki and was approved by the local Ethic 
Committee of the ART Science Innovation Center (Protocol No. 
9-2024, dated October 10, 2024).
Data availability statement:

The dataset generated and analyzed during the current study are 
not publicly available but are available from the corresponding 
author on reasonable request.
Financial support and sponsorship:

This research was funded by the Committee of Science of the 
Ministry of Science and Higher Education of the Republic of 
Kazakhstan (Grant No. AP26100297).
Results.

The demographic and clinical characteristics of the study 
participants are summarized in Table 1. Notably, patients in 
the TED group exhibited asymmetric orbital involvement. No 
significant differences were observed between TED and non-
TED groups with respect to age, sex, age at disease onset, or 
smoking status.

Comparative analysis of ocular manifestations between the 
study groups demonstrated statistically significant differences 
in the prevalence of excessive tearing (61.9% vs. 12.4%) and 
the sensation of ocular pressure (38.1% vs. 3.1%), both of 
which were more frequently reported by patients with TED 
(Figure 1A). In contrast, no statistically significant differences 
were observed between the groups in serum levels of pituitary-
thyroid axis hormones, including TSH, FT3, FT4, or in TRAb 
levels (Figure 1B).

Using generalized estimating equation to account for inter-eye 
correlation, patients with TED were found to have significantly 
greater proptosis, as measured by exophthalmometry, than those 
without TED (β = 4.853, 95% CI 3.061-6.645, P < 0.0001). 
Median exophthalmometry values in the TED group were 23 
mm (IQR, 20.0-25.5) in both the right (OD) and left (OS) eyes, 
compared with 17.5 mm (IQR, 16.0-19.0) in the right eye and 
18.0 mm (IQR, 16.0-20.0) in the left eye in the non-TED group 
(Figure 2A). GEE analyses of TBUT demonstrated significantly 
reduced tear film stability in patients with TED compared with 
those without TED (β = -1.298, 95% CI -2.482 to -0.113, P = 
0.032). The median TBUT in the TED group was 7 s (IQR, 
5.5-10.0) in the right eye and 8 s (IQR, 5.5-10.0) in the left 
eye, whereas the corresponding values in the non-TED group 
were 8 s (IQR, 7.5-10.0) and 9 s (IQR, 8.0-10.0), respectively 
(Figure 2B). In contrast, GEE analysis accounting for inter-eye 
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Variable TED group Non-TED group (control) P valueMe IQR Me IQR
Age, years 45.5 37.5-56.2 48 39-57 0.884

Sex Male 4 19% 7 21.9% 1.0Female  17 81% 25 78.1%
Age at disease onset, years 34 31.7-42.5 41.5 29.5-50.2 0.266
Disease duration, years 5 2-15.7 4 2-15 0.199
Smoking 10 23.8% 11 17.5% 0.426

Severity of TED Mild  12 57.1%
Moderate  9 42.9%

Activity Inactive 21 100%
CAS, points 0 0-1

Table 1. Demographic and Clinical Characteristics of the Study Participants.

Figure 1. Comparison of (A) Prevalence of Ocular Symptoms, and (B) Thyroid Function Test and TRAb Levels Between TED and non-TED groups.

Figure 2. Comparison of (A) Exophthalmometry, (B) TBUT, and (C) Schirmer Test Values Between Patients with TED and Controls.

Figure 3. Stratified Associations Between TBUT and Clinical Variables in TED and non-TED groups. (A) Relationship Between TRAb Levels and 
TBUT. (B) Relationship Between Age at Disease Onset and TBUT.
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correlation showed no significant association between TED 
status and Schirmer test values (β = -0.269, 95% CI -4.611 
to 4.073, P = 0.903). Median Schirmer test values in the TED 
group were 10 mm (IQR, 3.0-20.0) in the right eye and 8 mm 
(IQR, 3.0-15.5) in the left eye, compared with 10 mm (IQR, 
5.0-14.75) and 12 mm (IQR, 5.0-18.0), respectively, in the non-
TED group (Figure 2C).

We next explored factors associated with tear film instability by 
performing additional generalized estimating equation analyses, 
with tear film break-up time specified as the dependent variable 
and selected demographic, clinical, and laboratory variables 
entered as independent predictors.

Significant interactions were identified between study group 
and TRAb levels (P = 0.030), as well as between study group 
and age at Graves’ disease onset (P = 0.011), indicating that the 
associations of these variables with TBUT differed between 
patients with and without TED. Consequently, stratified GEE 
analyses were performed separately for the TED and non-TED 
groups. In the stratified GEE analyses, higher TRAb levels were 
significantly associated with shorter TBUT among patients with 
TED (β = -0.095, 95% CI -0.150 to -0.040, P = 0.001), whereas 
no such association was observed in the non-TED group (P = 
0.828) (Figure 3A). Similarly, among patients with TED, age at 
Graves’ disease onset was significantly associated with TBUT 
(β = -6.108, 95% CI -9.832 to -2.384, P = 0.001), no such 
association was observed in the non-TED group (P = 0.998) 
(Figure 3B).

We also found that greater exophthalmos was independently 
associated with reduced tear film stability. In the GEE model, 
each 1-mm increase in exophthalmos was associated with a 
0.184-second decrease in TBUT (β = -0.184, 95% CI -0.320 to 
-0.048, P = 0.008).
Discussion.

Our findings demonstrated significantly reduced TBUT 
in patients with inactive TED compared with patients with 
Graves’ disease without ocular involvement. These findings 
are generally consistent with previous studies demonstrating 
ocular surface dysfunction and impaired tear film stability 
in patients with TED. Importantly, most published evidence 
has been derived from cohort of patients with active TED, 
a disease stage characterized by more pronounced ocular 
surface inflammation. In these patients, previous studies have 
consistently demonstrated reduced TBUT, increased tear film 
osmolarity, a higher prevalence of dry eye symptoms, and 
elevated Ocular Surface Disease Index (OSDI) scores. Previous 
studies have suggested that these alterations are driven by the 
combined effects of local orbital inflammation and structural 
remodeling of the orbital tissues during the active phase of TED 
[11,12].

In contrast, studies focusing on inactive TED remain relatively 
limited and have yielded less consistent findings. Several 
investigations have demonstrated that, despite resolution of 
active inflammation, patients continue to experience ocular 
discomfort, while tear film stability remains impaired compared 
with healthy individuals. Consistent with our findings, Wang 
et al., Bui et al. and Allam et al. reported that patients with 
both active and inactive TED exhibited greater ocular surface 
impairment than healthy controls [8,10,13]. However, the 

severity of ocular surface abnormalities was consistently greater 
in patients with active disease, supporting the contribution of 
active orbital inflammation to ocular surface dysfunction.

In contrast, Rana et al. emphasized the substantial contribution 
of mechanical factors to ocular surface dysfunction in TED [14]. 
Increased proptosis, eyelid retraction, and lagophthalmos may 
promote excessive tear evaporation, impair tear film distribution 
across the corneal surface, and reduce TBUT, irrespective of 
inflammatory disease activity. These observations are consistent 
with our findings, which demonstrated significantly lower 
TBUT values and greater proptosis in patients with inactive 
TED compared with patients with Graves’ disease without TED. 
Furthermore, the absence of significant differences in Schirmer 
test results, together with the independent association between 
exophthalmos and TBUT observed in our GEE analysis, supports 
the hypothesis that mechanical factors play a predominant role 
in tear film instability in patients with inactive TED.

Of particular interest, although TRAb levels did not differ 
significantly between the study groups, an inverse association 
between TRAb levels and TBUT was observed exclusively 
among patients with TED. This finding suggests that the 
clinical relevance of TRAb may depend less on their absolute 
circulating levels than on the presence of orbital involvement, 
where these autoantibodies may exert their pathogenic effects. 
The absence of a similar association in patients with Graves’ 
disease without TED further supports the concept that orbital 
tissue susceptibility is required for TRAb-mediated ocular 
surface dysfunction. This finding is consistent with current 
understanding role of TRAb in the pathogenesis of TED. 
Expression of thyroid-stimulating hormone receptors on orbital 
fibroblasts and other periocular cells promotes activation of 
inflammatory and tissue-remodeling pathways that contribute 
to the development of TED. Accordingly, the observed inverse 
association between TRAb levels and TBUT may reflect the 
contribution of autoimmune mechanisms to ocular surface 
dysfunction in patients with TED.

An unexpected finding of our study was association between 
age at Graves’ disease onset and TBUT, which was observed 
exclusively among patients with TED. To date, evidence 
regarding the influence of age at disease onset on ocular surface 
status in Graves’ disease remains limited. It is possible that age 
at onset reflects differences in disease phenotype, cumulative 
exposure to autoimmune mechanisms, or age-related alterations 
in ocular surface tissues. However, this association should be 
interpreted with caution, as it was identified in an exploratory 
analysis and has not been consistently reported in previous 
studies. Accordingly, our findings should be considered 
preliminary and require confirmation in larger, independent 
cohorts.

A notable strength of the present study is that the majority 
of patients with TED had inactive disease and low CAS 
values. Despite the absence of clinically active inflammation, 
these patients exhibited significantly reduced TBUT, a higher 
prevalence of ocular symptoms, and greater proptosis than 
patients with Graves’ disease without TED. These findings 
suggest that ocular surface dysfunction may persist beyond the 
active inflammatory phase of TED and support the concept that 
mechanisms other than active inflammation, including structural 
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and mechanical changes, contribute to tear film instability 
in inactive disease. Taken together, our findings support the 
concept that ocular surface dysfunction in TED is multifactorial, 
resulting from the combined effects of immune-mediated 
inflammation and structural alterations of the orbit and eyelid. 
These results also highlight the importance of disease activity, 
as clinically meaningful tear film dysfunction may persist even 
during the inactive phase of the disease.
Limitations.

This study has several limitations. First, it was conducted at a 
single center and included a relatively small sample size, which may 
limit the generalizability of the findings to the broader population 
of patients with Graves’ disease. Second, the cross-sectional design 
precludes causal inference regarding the relationships between 
clinical characteristics of Graves’ disease and ocular surface 
parameters. In addition, the exploratory associations identified 
in this study, particularly those involving age at disease onset 
and TRAb levels, should be interpreted with caution and require 
validation in larger, prospective, multicenter studies.

It should also be considered that ocular surface assessment 
was based primarily on patient-reported symptoms, TBUT, 
and the Schirmer test. Other established diagnostic modalities, 
including corneal and conjunctival staining with fluorescein or 
lissamine green, tear film osmolarity measurement, quantitative 
assessment of meibomian gland function, and validated dry 
eye symptom questionnaires, were not incorporated into the 
study protocol. Consequently, the present findings should be 
interpreted as reflecting selected features of ocular surface 
dysfunction and tear film instability rather than a comprehensive 
of dry eye disease according to contemporary diagnostic criteria.
Conclusion.

Patients with Graves’ disease and inactive TED demonstrated 
shorter tear film break-up time, more pronounced exophthalmos, 
and a higher frequency of ocular symptoms than patients without 
ocular involvement. The absence of a significant between-group 
difference in Schirmer test results suggests that these changes 
may be related primarily to increased tear evaporation and 
impaired tear film distribution associated with structural and 
anatomical changes in the orbit and eyelids, rather than reduced 
tear production.

The independent negative association between the degree of 
exophthalmos and TBUT, together with the association between 
higher TRAb levels and shorter TBUT observed exclusively 
in patients with TED, suggests that both mechanical and 
autoimmune factors may contribute to reduced selected tear film 
parameters, particularly TBUT, in these patients. The association 
between TBUT and age at Graves’ disease onset should be 
considered a preliminary finding requiring confirmation in 
larger prospective studies. These findings support the need for 
comprehensive ocular surface assessment in patients with TED, 
irrespective of disease activity.
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Изменения поверхности глаза и слезной пленки при 
болезни Грейвса в зависимости от статуса эндокринной 
орбитопатии

Актуальность: Эндокринная орбитопатия (ЭОП) 
является одним из основных внещитовидных проявлений 
болезни Грейвса, встречаясь примерно в 30% случаев, при 
этом 10% пациентов имеют тяжелые формы, сопряженные 
с риском потери зрения и инвалидизации.

Цель: Оценить глазные симптомы и параметры слезной 
пленки, включая время распада слезной пленки и результаты 
теста Ширмера, а также изучить их связь с клиническими 
характеристиками у пациентов с болезнью Грейвса с 
неактивной тиреоидной офтальмопатией.

Методы: В это обсервационное одномоментное 
поперечное исследование были включены 53 пациента: 
21 с тиреоидной офтальмопатией и 32 без поражения глаз. 
Клиническая оценка была основана на стандартизированном 
обследовании, всем пациентам оценивалось наличие 
тиреоидной офтальмопатии согласно критериям 
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EUGOGO и лабораторные показатели, активность TED 
на момент осмотра оценивалась по шкале CAS. Для 
непрерывных результатов применялись линейные модели 
GEE с нормальным распределением и функцией связи 
идентичности. Для бинарных результатов использовались 
логистические модели GEE.

Результаты: У пациентов с офтальмопатией чаще 
отмечались слезотечение (61,9% против 12,4%) и ощущение 
давления в глазах (38,1% против 3,1%), наблюдались более 
выраженная протрузия глазного яблока (β = 4,853, 95% 
ДИ 3,061-6,645, р<0,001) и снижение времени разрыва 
слезной пленки (TBUT) (β = -1,298, 95% ДИ от -2,482 до 
0,113, р=0,032). Значимых различий по тесту Шримера не 
выявлено. Выраженность экзофтальма была ассоциирована 
со снижением стабильности слезной пленки (β = -0,184, 
95% ДИ от -0,320 до -0,048, p = 0,008).

Вывод: Связи между выраженностью экзофтальма, более 
коротким TBUT и уровнями антител к рецепторам ТТГ у 
пациентов с ЭОП свидетельствуют о сочетанном влиянии 
механических и аутоиммунных факторов на состояние 
глазной поверхности.

Ключевые слова: болезнь Грейвса, эндокринная 
орбитопатия, тиреоидная офтальмопатия, нарушение 
глазной поверхности, дисфункция слезной пленки.

გრეივის დაავადების დროს თვალის ზედაპირისა და 
ცრემლსადენი ფილმის ცვლილებები ენდოკრინული 
ორბიტოპათიის სტატუსის მიხედვით 

რეზიუმე: ენდოკრინული ორბიტოპათია გრეივის 
დაავადების ერთ-ერთი მთავარი ფარისებრი ჯირკვლის 
გარეთ გამოვლინებაა, რომელიც გვხვდება შემთხვევათა 
დაახლოებით 30% - ში, ხოლო პაციენტების 10% - ს 
აქვს მძიმე ფორმები, რომლებიც დაკავშირებულია 
მხედველობის დაკარგვისა და ინვალიდობის რისკთან.

მიზანი: შეაფასეთ თვალის სიმპტომები და 
ცრემლსადენი ფილმის პარამეტრები, მათ შორის 
ცრემლსადენი ფილმის დაშლის დრო და შირმერის 
ტესტის შედეგები და შეისწავლეთ მათი კავშირი 

კლინიკურ მახასიათებლებთან პაციენტებში გრეივის 
დაავადებით ფარისებრი ჯირკვლის არააქტიური 
ოფთალმოპათიით.

მეთოდები: ეს სადამკვირვებლო ჯვარედინი კვლევა 
მოიცავდა 53 პაციენტს: 21 TED-ით და 32 თვალის 
ჩართულობის გარეშე. კლინიკური შეფასება ეფუძნებოდა 
სტანდარტიზებულ გამოკვლევას. ყველა პაციენტი 
შეფასდა TED-ისთვის EUGOGO კრიტერიუმების 
მიხედვით და გაიარა ლაბორატორიული ტესტირება. 
TED აქტივობა გამოკვლევის დროს შეფასდა კლინიკური 
აქტივობის ქულის (CAS) გამოყენებით. ლინერული 
გენერალიზებული შეფასების განტოლების (GEE) 
მოდელები ნორმალური განაწილებისა და იდენტობის 
კავშირის ფუნქციით გამოიყენებოდა უწყვეტ შედეგებზე, 
ხოლო ლოგისტიკური GEE მოდელები გამოიყენებოდა 
ბინარული შედეგებისთვის.

შედეგები: ოფთალმოპათიის მქონე პაციენტებს 
უფრო ხშირად აღენიშნებოდათ ცრემლდენა (61.9% 
12.4%- ის წინააღმდეგ) და თვალებში წნევის შეგრძნება 
(38.1% 3.1%-ის წინააღმდეგ), თვალის კაკლის უფრო 
გამოხატული პროტრუზია (β = -4.853, 95% CI -3.061-დან 
-6.645-მდე, p<0.001) და ცრემლსადენი ფილმის რღვევის 
დროის შემცირება (TBUT) (β = -1.298, 95% CI-95% 2.482-
0.113, p=0.032). შრიმერის ტესტში მნიშვნელოვანი 
განსხვავებები არ ყოფილა. ეგზოფთალმოსის სიმძიმე 
ასოცირდება ცრემლსადენი ფილმის სტაბილურობის 
შემცირებასთან (β = -0.184, 95% CI: -0.320 - დან -0.048, p 
= 0.008).

დასკვნა: TED-ით დაავადებულ პაციენტებში 
უფრო მოკლე TBUT-ის ასოციაციები უფრო დიდი 
პროპტოზით და TRAb-ის უფრო მაღალი დონით 
მიუთითებს მექანიკური და აუტოიმუნური ფაქტორების 
კომბინირებულ გავლენაზე თვალის ზედაპირის 
მდგომარეობაზე.

საკვანძო სიტყვები: გრეივის დაავადება, 
ენდოკრინული ორბიტოპათია, ფარისებრი ჯირკვლის 
ოფთალმოპათია, თვალის ზედაპირის, ცრემლსადენი 
ფილმის დისფუნქცია.
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