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Thyroid eye disease (TED), the most common extrathyroidal manifestation of Graves’ disease, requires individualized management
that integrates medical, radiotherapeutic, and surgical interventions. In this article, we present a society-endorsed, survey-informed
Korean clinical practice framework, including consensus elements, for TED management. This framework integrates the 2022
American Thyroid Association/European Thyroid Association consensus, the 2021 European Group on Graves’ Orbitopathy (EU-
GOGO) guideline, and contemporary Korean specialist practice patterns. A 2025 nationwide survey of 32 members of the Korean
Society of Ophthalmic Plastic and Reconstructive Surgery characterized current Korean practice patterns in TED management. Ko-
rean oculoplastic surgeons showed high adherence to international recommendations, with 87.5% using both the clinical activity
score and EUGOGO severity classification and 96.9% administering intravenous glucocorticoid therapy according to EUGOGO
protocols. Distinctive features of Korean practice included frequent use of orbital radiotherapy (90.6%) and regional triamcinolone
injections (81.2%) in selected clinical settings. For dysthyroid optic neuropathy, 59.4% of respondents reported using combined in-
travenous glucocorticoid therapy and orbital radiotherapy as the initial treatment approach. This framework stratifies treatment ac-
cording to disease activity, severity, and predominant clinical phenotype to support context-adapted therapeutic decision-making. As
emerging therapies such as teprotumumab become more accessible, this Korean clinical practice framework may provide practical
guidance tailored to local clinical practice and healthcare-system constraints.
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INTRODUCTION

Epidemiology of thyroid eye disease

Thyroid eye disease (TED), also referred to as Graves’ orbitopa-
thy, is a major extrathyroidal manifestation of autoimmune thy-
roid disease and is associated with substantial morbidity and
impaired quality of life. In Western populations, Bartley et al.
[1] evaluated the incidence of TED in Olmsted County, Minne-
sota, and reported age-adjusted annual incidence rates of 16.0
per 100,000 in women and 2.9 per 100,000 in men. More recent
Danish registry data showed a lower mean annual incidence of
5.0 per 100,000 persons, including 8.0 per 100,000 women and
1.9 per 100,000 men [2].

In East Asian populations, Japanese studies have reported an
incidence of 7.3—11.1 per 100,000 person-years [3], and a large
multicenter Korean cross-sectional study of 1,632 patients with
dysthyroid disease reported a 17.3% prevalence of TED. In that
study, female sex, younger age, Graves’ disease, dermopathy,
and prior antithyroid or radioiodine therapy were identified as
independent risk factors [4]. Regarding ethnic variation, Lim et
al. [5] observed no significant difference in TED prevalence
among major Asian ethnic groups (Malays, 35.1%; Chinese,
34%; Indians, 40%; P=0.928). In contrast, Tellez et al. [6] re-
ported a markedly higher prevalence of TED among individuals
of European ancestry than among Asian populations (42% vs.
7.7%, P=0.0002). Collectively, these findings indicate that al-
though TED occurs worldwide, genetic, environmental, and
lifestyle factors may contribute to meaningful differences in
disease incidence and clinical phenotype across populations.

Although direct comparative data on TED phenotypes across
ethnic groups remain limited, several distinctive features have
been identified in Korean populations. Unlike Western cohorts,
Korean patients often exhibit a “low-CAS but progressive” phe-
notype, characterized by ongoing remodeling despite minimal
overt inflammation. In addition, regional nutritional status sub-
stantially influences treatment responsiveness; for example, the
absence of a clear benefit from selenium in Korea contrasts with
findings from Europe, possibly because of higher baseline di-
etary intake. These regional characteristics, together with broad
access to orbital imaging, support the development of a tailored
management framework that integrates international standards
with Korean clinical realities.

Classification of TED severity
TED severity should be stratified according to a classification
system adapted from the European Group on Graves’ Orbitopa-
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thy (EUGOGO) guidelines [7,8]. Mild TED is characterized by
the absence of sight-threatening features and minimal impact on
quality of life and may include lid retraction (<2 mm), mild
proptosis (<3 mm), minimal soft-tissue involvement, and either
no diplopia or only intermittent diplopia.

Moderate-to-severe TED is characterized by at least two of
the following features: moderate-to-severe soft-tissue inflam-
mation, lid retraction (=2 mm), exophthalmos (=3 mm), and
inconstant or constant diplopia. This category typically warrants
immunosuppressive therapy.

Sight-threatening TED includes severe exposure keratopathy
with corneal breakdown or dysthyroid optic neuropathy (DON).
DON is caused by enlarged extraocular muscles within the con-
fines of the bony orbit, resulting in deterioration of visual acuity
and visual fields and creating an imminent risk of irreversible
vision loss.

In Korean clinical practice, this EUGOGO-based severity
classification has been widely adopted. In a nationwide survey
of Korean Society of Ophthalmic Plastic and Reconstructive
Surgery (KSOPRS) subspecialists, 87.5% of respondents re-
ported routinely incorporating this stratification system into
their clinical assessment of TED severity [9].

Assessment of disease activity

The clinical activity score (CAS) is the most widely used stan-
dardized measure of inflammatory activity in TED. It is based
on seven clinical features: spontaneous retrobulbar pain, pain on
eye movement, eyelid erythema, conjunctival redness, eyelid
swelling, chemosis, and inflammation of the caruncle or plica
[10]. A CAS of =3/7 is generally considered indicative of ac-
tive disease and is commonly used to guide decisions regarding
immunosuppressive therapy.

According to a survey of KSOPRS subspecialists, 87.5% of
Korean oculoplastic surgeons reported using CAS as their pri-
mary indicator of disease activity in clinical practice. However,
reliance on CAS alone has important limitations, particularly in
Asian populations with TED. Studies from Korean and Hong
Kong cohorts have shown that many patients exhibit progres-
sive myopathic or fibrotic disease phenotypes despite low CAS
values (<3), reflecting relatively limited overt orbital conges-
tion despite ongoing inflammatory remodeling [10,11].

These “low-CAS but progressive” presentations indicate that
inflammatory activity and disease progression do not always
correlate closely with CAS in Asian patients. Accordingly, com-
prehensive assessment of disease activity in these populations
should integrate CAS with additional parameters, including
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changes in ocular motility, thyrotropin receptor antibody (TRAb)
levels, and orbital imaging findings, to reduce the risk of under-
treatment.

Inactive TED represents a fibrotic phase characterized by sta-
ble signs and symptoms, in which residual congestion is driven
primarily by chronic tissue remodeling rather than active in-
flammation. During this stage, rehabilitative surgical interven-
tions may be considered to restore function and address residual
deformities. Surgical management is typically staged, beginning
with orbital decompression to correct disfiguring or functionally
significant proptosis, followed by strabismus surgery once ocu-
lar alignment has stabilized, and then eyelid surgery to correct
lid retraction and improve corneal protection and cosmesis. Op-
timal outcomes depend on appropriate timing, and surgery is
generally deferred until disease inactivity has been maintained
for at least 6 months. Notably, recent evidence indicates that el-
evated preoperative TRAD levels are independently associated
with postoperative recurrence of proptosis after rehabilitative
orbital decompression, highlighting the prognostic importance
of residual immunologic activity [12].

DEVELOPMENT OF THE KOREAN
CLINICAL PRACTICE FRAMEWORK

To provide a standardized clinical framework for TED manage-
ment in Korea, KSOPRS established a dedicated committee to
develop this guidance document. The development process in-
tegrated international consensus recommendations, including
the 2021 EUGOGO guideline and the 2022 American Thyroid
Association (ATA)/European Thyroid Association (ETA) con-
sensus, with contemporary Korean practice patterns character-
ized through a previously published, nationwide, anonymized
online survey [9].

The survey instrument was developed by the committee mem-
bers and formally reviewed by the KSOPRS board to ensure
clinical relevance. Among 226 registered members, 60 active
oculoplastic surgeons specializing in TED management were
identified as the primary target group, and 32 specialists re-
sponded (response rate, 53.3%). Most respondents (68.8%)
practiced at tertiary centers and had extensive clinical experi-
ence, with 40.6% reporting more than 20 years in practice. Be-
cause TED care in Korea is concentrated among a relatively
small number of subspecialists, predominantly at tertiary referral
centers, the predefined target population was intentionally re-
stricted to oculoplastic surgeons actively involved in TED man-
agement. The questionnaire comprehensively assessed diagnos-
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tic tools, therapeutic preferences at each disease stage, and per-
spectives on emerging therapies. Although the survey provides a
useful snapshot of contemporary TED care among Korean sub-
specialists, its findings are best interpreted as reported specialist
practice patterns rather than as nationally representative data
across all ophthalmic practice settings or as evidence of treat-
ment superiority. Based on the integration of global evidence
and these local practice patterns, the final manuscript and treat-
ment algorithms received formal endorsement and official ap-
proval from the KSOPRS board. Accordingly, this manuscript
should be interpreted not as a formal evidence-graded guideline
but as a society-endorsed, survey-informed clinical practice
framework with consensus elements for TED management
within the Korean healthcare system.

ENDOCRINE CONTEXT OF THERAPEUTIC
DECISION-MAKING IN TED

TED is an extrathyroidal manifestation of thyroid autoimmunity
in which systemic endocrine factors directly influence orbital
disease activity and therapeutic decision-making. TRAbs con-
tribute to orbital fibroblast activation through the thyrotropin re-
ceptor (TSHR)—insulin-like growth factor-1 receptor (IGF-1R)
signaling complex, supporting their role not only in diagnosis
but also in risk stratification, assessment of treatment response,
and evaluation of residual immunologic activity [12-14]. Like-
wise, unstable thyroid function and radioactive iodine (RAI) ex-
posure may exacerbate orbital inflammation, making the main-
tenance of euthyroidism and careful selection of steroid prophy-
laxis important components of TED management [14-17]. In
addition, dyslipidemia appears to be associated with orbital in-
flammatory activity and may represent a modifiable factor rele-
vant to disease risk and severity [18-22]. Taken together, these
considerations support an endocrine-informed treatment ap-
proach in which orbital findings are interpreted alongside TRAb
status, thyroid function control, prior or planned RAI exposure,
and metabolic profile, particularly in patients with low-CAS but
progressive disease [10,11].

INITTIAL MANAGEMENT AND SUPPORTIVE
CARE

Normalization of thyroid function

Achieving and maintaining a euthyroid state is a cornerstone of
TED management. Patients should be managed in close collab-
oration with endocrinologists to facilitate prompt normalization
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of thyroid function. In patients with Graves’ disease and active
moderate-to-severe TED, antithyroid drugs (ATDs), including
propylthiouracil and methimazole, are generally preferred over
RAI therapy.

When RALI therapy is being considered, the need for prophy-
lactic corticosteroids should be determined according to TED
activity, disease severity, and individual risk factors. Current
Korean Thyroid Association recommendations indicate that
routine steroid prophylaxis is not required for patients with in-
active or mild TED in the absence of risk factors, but it may be
considered when factors such as smoking, elevated TRAD titers,
or recent disease progression are present [15]. In patients with
active moderate-to-severe TED, RAI therapy is generally dis-
couraged because of the substantial risk of disease exacerbation.
Nevertheless, when RAI is clinically indicated despite these
concerns, prophylactic corticosteroid therapy is recommended,
particularly in patients with additional risk factors. In such high-
risk cases, oral prednisone or prednisolone at a dose of 0.3 to 0.5
mg/kg/day, initiated on the day of RAI administration and ta-
pered over approximately 12 weeks, is advised [14].

In Korea, ATDs are overwhelmingly favored as first-line ther-
apy for Graves’ disease, accounting for approximately 98% of
initial treatments and yielding a modest 5-year remission rate of
46.8%. In contrast, RAI therapy, despite achieving a higher
S-year remission rate of 91.0%, is markedly underused, repre-
senting only 0.7% of initial treatments, and is used infrequently
even after ATD failure [16]. The strong preference for ATDs in
Korea likely contributes to the lower incidence of acute RAI-in-
duced inflammatory flares compared with Western populations.
However, this chronic management pattern may also contribute
to the characteristic “low-CAS but progressive” myopathic phe-
notype observed in Asian patients, as it may favor a prolonged
subclinical remodeling phase over an acute inflammatory spike
[17].

Risk factor management

Smoking cessation is essential in all patients with TED, as
smoking is associated with greater disease severity, reduced re-
sponsiveness to therapy, and an increased risk of DON [23-25].
Patients should be offered structured smoking cessation coun-
seling and pharmacologic support when appropriate.

Beyond its role as a diagnostic marker, TRAb is a central
pathophysiological driver of orbital fibroblast activation through
the TSHR-IGF-1R signaling complex. Accordingly, monitoring
antibody dynamics is important not only for diagnosis but also
for predicting therapeutic response and assessing the risk of
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long-term recurrence. Measurement of serum TRAD, including
thyrotropin-binding inhibitory immunoglobulin (TBII) and thy-
roid-stimulating immunoglobulin (TSI), is recommended for
disease assessment and perioperative planning. In a 2025 KSO-
PRS subspecialist survey, 93.8% of respondents reported moni-
toring TRAb levels, and 90.6% incorporated TBII and/or TSI
into decisions regarding the timing of TED surgery. Notably,
56.3% assessed both antibody subtypes, reflecting a Korean
practice pattern that emphasizes comprehensive serologic eval-
uation [9]. For risk stratification, both Korean and international
studies consistently identify smoking, uncontrolled hyperthy-
roidism, and elevated TRAD titers as key predictors of TED de-
velopment and progression [13]. More recent Korean data have
further highlighted potential sex-specific effects and health sys-
tem-level predictors [26].

Accumulating evidence also implicates dyslipidemia in the
pathogenesis and progression of TED. Higher total cholesterol
and low-density lipoprotein cholesterol levels have been associ-
ated with increased disease risk and greater severity, suggesting
that lipid-driven inflammation may contribute to orbital inflam-
matory activity [18,20]. Recent multicenter Korean data extend
these findings by showing that elevated serum triglyceride lev-
els are independently associated with increased TED activity
and severity [19].

In the Statins for Graves’ orbitopathy (STAGO) phase II ran-
domized clinical trial, adjunctive atorvastatin combined with in-
travenous glucocorticoids (IVGCs) resulted in significantly im-
proved outcomes compared with glucocorticoid therapy alone
in patients with active moderate-to-severe TED and hypercho-
lesterolemia [22]. Complementary epidemiologic studies have
further shown that statin use in patients with Graves’ disease is
associated with a lower incidence of orbitopathy, with hazard
ratios of approximately 0.6—0.7 in large national cohorts [21].
Collectively, these findings suggest that optimization of lipid
profiles, including consideration of statin therapy, may serve as
a useful adjunctive strategy to mitigate disease risk and progres-
sion in patients with TED and coexisting dyslipidemia.

MEDICAL MANAGEMENT OF ACTIVE TED

Mild, active TED

In mild active TED, selenium supplementation is supported by
international recommendations, whereas the inclusion of oral
glucocorticoids and regional steroid injections in this frame-
work reflects context-dependent evidence and Korean practice
patterns.

Copyright © 2026 Korean Endocrine Society
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Selenium supplementation
Selenium supplementation is recommended by EUGOGO for pa-
tients with mild active TED, based on randomized controlled tri-
als demonstrating improved quality of life and slower disease
progression with selenium administered at a dose of 100 pg twice
daily for 6 months [27]. However, the Selenium in Graves’ Oph-
thalmopathy in Selenium-Sufficient Area (SeGOSS) trial, a phase
I multicenter randomized study conducted in Korea, did not rep-
licate the clinical benefits observed in European cohorts [28,29].
This discrepancy likely reflects geographic differences in
baseline dietary selenium intake, as East Asian populations gen-
erally have higher dietary selenium intake than European popu-
lations, potentially attenuating the incremental benefit of supple-
mentation. Nevertheless, most Korean oculoplastic surgeons
continue to recommend selenium supplementation for patients
with mild active TED, citing its favorable safety profile and po-
tential antioxidative properties [9]. Collectively, these findings
suggest that although selenium represents a low-risk adjunctive
therapy, its clinical efficacy may be population dependent and
should be interpreted in the context of regional nutritional status.

Ocular surface management

Patients with TED frequently develop exposure-related keratop-
athy, superior limbic keratoconjunctivitis, and filamentary kera-
topathy as a result of lid retraction, lagophthalmos, and tear film
instability. The prevalence of ocular surface disease in patients
with TED has been estimated to range from 65% to 95%, with
common symptoms including ocular dryness, foreign-body sen-
sation, and blurred vision. These symptoms are often accompa-
nied by objective findings such as reduced tear breakup time,
punctate epithelial staining, and meibomian gland dysfunction
[30].

Regular use of preservative-free artificial tears, with night-
time lubricating ointment as needed, is recommended to prevent
epithelial breakdown and maintain corneal integrity. A recent
systematic review evaluated therapeutic approaches targeting
ocular surface disease in TED, including topical and non-topical
interventions across seven eligible studies [31]. The review
found that treatments such as topical cyclosporine A, vitamin A
palmitate gel, and rebamipide were associated with improve-
ments in both subjective symptoms and objective parameters,
including tear breakup time and corneal staining, in selected pa-
tient cohorts [31].

Regional steroid injection

Regional triamcinolone administration represents an important
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therapeutic option for patients with mild active TED character-
ized by soft-tissue inflammation and eyelid retraction [32]. Re-
peated subconjunctival triamcinolone injections of 20 mg per
injection have been shown to reduce eyelid swelling and lid re-
traction in patients with recent-onset TED [32].

In Korean clinical practice, 81.2% of oculoplastic surgeons
report using subconjunctival or eyelid triamcinolone injections
for the management of mild active TED, with 69.2% limiting
treatment to a maximum of three injections [9]. A recent com-
parative study further demonstrated that percutaneous para-le-
vator palpebrae superioris injection provides efficacy compara-
ble to that of subconjunctival injection for upper eyelid retrac-
tion, while offering the advantage of a significantly lower risk
of intraocular pressure elevation [33].

Moderate-to-severe active TED

For moderate-to-severe active TED, treatment selection in this
framework is anchored in high-level international evidence for
IVGC, teprotumumab (TEP), mycophenolate mofetil (MMF),
tocilizumab, and orbital radiotherapy (ORT). The positioning
of selected adjunctive or combination approaches, however, re-
flects context-dependent evidence or Korean practice patterns.

Systemic glucocorticoids

IVGC pulse therapy is recommended as the first-line treatment
for patients with moderate-to-severe active TED [7,8]. Although
oral glucocorticoids may be effective, the intravenous route is
generally preferred because randomized controlled trials have
demonstrated higher response rates than oral administration (ap-
proximately 77%—88% vs. 51%—63%) and a lower incidence of
adverse effects [34,35].

In Korean clinical practice, 96.9% of oculoplastic surgeons
administer [IVGC pulse therapy in accordance with EUGOGO
guidelines, using a total dose of 4.5 g [9]. This regimen consists
of intravenous methylprednisolone at a dose of 500 mg weekly
for 6 consecutive weeks, followed by 250 mg weekly for an ad-
ditional 6 weeks, resulting in a cumulative dose of 4.5 g over 12
weeks. The cumulative IVGC dose should not exceed 8.0 g per
treatment cycle. During therapy, regular monitoring of liver
function, renal function, and serum glucose is required. Infu-
sions should be administered slowly over 1-2 hours with care-
ful monitoring.

Oral prednisone at a dose of 0.5-1.0 mg/kg/day may serve as
an alternative in patients who decline intravenous therapy or
have contraindications to IVGC. In Korean practice, approxi-
mately 50% of oculoplastic surgeons prescribe oral glucocorti-
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coids, with distinct patterns of use: 87.5% use oral steroids for
tapering after IVGC therapy, whereas 56.3% use them as first-
line treatment in patients with mild active TED. This pattern re-
flects recognition that oral glucocorticoids continue to have a
role in milder disease and as consolidation therapy after intrave-
nous treatment.

The 2021 EUGOGO guidelines recommend escalating the
dose for particularly severe TED, consisting of intravenous
methylprednisolone at 750 mg weekly for 6 weeks, followed by
500 mg weekly for an additional 6 weeks, for a cumulative dose
of 7.5 g [8]. However, only 18.8% of Korean oculoplastic sur-
geons report using a 7.5-g regimen as first-line therapy for se-
vere TED, whereas 62.1% report using concomitant ORT with
standard-dose IVGC (4.5 g) from the outset [9].

Higher cumulative glucocorticoid doses are associated with a
substantially increased risk of hepatotoxicity, hyperglycemia,
immunosuppression, and other systemic adverse effects. Ac-
cordingly, the Korean practice pattern of combining ORT with
standard-dose IVGC may reflect an attempt to balance treat-
ment intensity against concerns about systemic toxicity, particu-
larly in patients with metabolic or infectious comorbidities. Al-
though the prevalence of hepatitis B virus (HBV) infection has
declined substantially following widespread vaccination [36],
Korea remains an area of intermediate endemicity, and chronic
HBYV carriage persists. In patients identified as HBV carriers,
prophylactic antiviral therapy and periodic monitoring of liver
function and HBV DNA levels should be considered during
high-dose glucocorticoid therapy, as immunosuppression may
precipitate HBV reactivation [37-39].

Orbital radiotherapy

ORT has demonstrated efficacy in the treatment of TED in mul-
tiple randomized controlled trials and retrospective studies
[40,41]. When combined with oral glucocorticoids or IVGCs,
ORT provides greater improvement in ocular motility than ei-
ther ORT or glucocorticoid therapy alone [38,42-44]. External-
beam radiotherapy is typically delivered to both orbits at a total
dose of 20 Gy, fractionated into 10 sessions over 2 weeks.

In Korean series of patients with steroid-resistant TED, ORT
has been associated with sustained improvements in inflamma-
tory activity and exophthalmos. Consequently, ORT is com-
monly used in Korean clinical practice as a second-line treat-
ment option [45,46]. A survey of KSOPRS subspecialists re-
ported that 90.6% of Korean oculoplastic surgeons recommend
ORT, making it one of the most frequently used therapeutic mo-
dalities for active TED [9].
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Among surgeons who use radiotherapy, 96.6% reported rec-
ommending ORT when IVGC therapy is ineffective or contra-
indicated, supporting its role as a commonly used second-line
intervention. In addition, 62.1% reported recommending ORT
in combination with IVGC as part of initial therapy for patients
with prominent extraocular muscle enlargement, indicating that
some Korean clinicians integrate ORT early in selected clinical

phenotypes.

Mpycophenolate

Mycophenolate has emerged as an important immunosuppres-
sive agent in TED management, supported by robust evidence
from recent clinical trials. The drug is available globally as
MMF and enteric-coated mycophenolate sodium. In the ran-
domized, observer-masked, multicenter moderate-to-severe
Graves’ orbitopathy (MINGO) trial, Kahaly et al. [47] evaluated
the efficacy of IVGC alone versus IVGC combined with myco-
phenolate sodium in 164 patients with active moderate-to-se-
vere TED. Combination therapy achieved a significantly higher
overall response rate than IVGC monotherapy (79% vs. 51%,
P=0.006).

Adverse events were mild and comparable between the treat-
ment groups, indicating that the addition of mycophenolate im-
proves therapeutic efficacy without compromising tolerability.
Based on these findings, the 2021 EUGOGO guidelines recom-
mend IVGC combined with oral mycophenolate sodium as
first-line therapy for moderate-to-severe active TED, represent-
ing a shift away from glucocorticoid monotherapy.

Despite these recommendations, mycophenolate use in Korea
remains limited. A 2025 KSOPRS subspecialist survey reported
that immunosuppressive agents were prescribed by 40.6% of
clinicians, with MMF (53.8%) and methotrexate (46.2%) being
the most frequently selected agents. This pattern likely reflects
several challenges specific to the Korean healthcare system, in-
cluding requirements for institutional review board approval for
off-label use and the absence of locally standardized treatment
protocols. Accordingly, although MMF is positioned in this
framework on the basis of high-level international evidence, in
Korean practice it is incorporated more selectively according to
treatment response and local feasibility rather than used uni-
formly as initial combination therapy.

In routine clinical practice, mycophenolate is not typically ini-
tiated concurrently with IVGC pulse therapy at 500 mg weekly,
but is more often introduced when the response to IVGC alone
is inadequate. It may also be used as maintenance therapy, either
in combination with tapering oral glucocorticoids or as mono-
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therapy, to reduce the risk of disease reactivation after glucocor-
ticoid withdrawal. This practice pattern likely reflects clinical
observations that IVGC monotherapy often yields limited im-
provement in proptosis and may be followed by rebound disease
activity, prompting adjunctive use of immunomodulatory agents
such as mycophenolate.

Rituximab

Rituximab is a chimeric human—mouse monoclonal antibody
targeting the CD20 antigen on B lymphocytes, resulting in B-
cell depletion and downstream immunosuppressive effects. Evi-
dence for its efficacy in TED comes from two randomized dou-
ble-blind trials with discordant outcomes.

In a United States-based trial [48], 25 patients were random-
ized to receive rituximab, administered as two 1,000-mg doses
given 2 weeks apart, or placebo. The study found no significant
differences between groups in reduction of CAS or overall dis-
ease severity at either 24 or 52 weeks of follow-up. In contrast,
an Italian randomized controlled trial [49] reported superior
outcomes with rituximab compared with IVGC, including high-
er rates of disease inactivation at 24 weeks (100% vs. 69%) and
lower rates of disease reactivation at 52 weeks (0% vs. 31%).

These discrepant results may be explained by differences in
patient selection, particularly disease duration and baseline in-
flammatory activity, which were shorter and more pronounced,
respectively, in the Italian cohort than in the United States co-
hort. Reported adverse events included rare but clinically sig-
nificant complications, such as cytokine release syndrome and
isolated cases of DON and vasculitis.

More recently, a prospective nonrandomized study using a
low-dose rituximab regimen consisting of a single 100-mg infu-
sion achieved disease inactivation in >90% of patients within
12 weeks, with no relapse over 76 weeks of follow-up and mini-
mal infusion-related toxicity [50]. Collectively, these findings
suggest that rituximab may be effective in carefully selected pa-
tients with early active TED, while emphasizing that optimal
dosing strategies and patient selection are critical for consistent
efficacy and safety. In Korea, off-label use of rituximab remains
uncommon, at 3.1% in the 2025 KSOPRS survey, likely be-
cause of regulatory constraints and reimbursement limitations.

Tocilizumab

Tocilizumab, a humanized monoclonal antibody targeting the
interleukin-6 receptor, is an effective second-line therapy for
moderate-to-severe corticosteroid-resistant TED [8]. Interleu-
kin-6 promotes orbital fibroblast activation and adipogenesis,
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thereby contributing to soft-tissue expansion and inflammation.

In a pivotal randomized controlled trial of 32 patients with
steroid-resistant TED, intravenous tocilizumab, administered at
8 mg/kg every 4 weeks for 4 doses, achieved disease inactiva-
tion (CAS <3) in 86% of treated patients compared with 35%
in the placebo group (P<0.005), with substantial improvement
in soft-tissue inflammation [51]. Tocilizumab was generally
well tolerated; infections and headache occurred more frequent-
ly than with placebo, and effects on proptosis were modest.

Consistent benefits have also been reported in observational
cohorts using monthly intravenous or weekly subcutaneous reg-
imens [52,53]. In Korea, however, off-label use remains limited
(6.2%), primarily because of access and reimbursement con-
straints despite increasing supportive evidence.

Teprotumumab

TEP is a fully human monoclonal antibody targeting IGF-1R, a
critical mediator of TSHR—IGF-1R signaling in TED pathogen-
esis. It received U.S. Food and Drug Administration approval in
2020 and remains the only approved therapy for active moder-
ate-to-severe TED in adults.

TEP is administered as eight intravenous infusions every 3
weeks, with an initial dose of 10 mg/kg followed by 20 mg/kg.
Its efficacy was established in two randomized placebo-con-
trolled trials, a phase 2 trial and the phase 3 Treatment of
Graves’ Orbitopathy (Thyroid Eye Disease) to Reduce Proptosis
with Teprotumumab Infusions in a Randomized, Placebo-Con-
trolled, Clinical Study (OPTIC) trial, that enrolled a total of 170
patients with active TED [54,55]. In pooled analyses, mean pro-
ptosis reduction at 24 weeks was approximately 3 mm with TEP
compared with <0.5 mm with placebo [56], and diplopia im-
proved in 70% versus 31% of patients, respectively.

These findings were replicated in the Japanese trial, in which
89% of patients achieved a =2-mm reduction in proptosis and
mean CAS decreased by 4.6+ 1.8 points compared with 1.1+
1.5 points in the placebo group [57]. Long-term pooled follow-
up across three trials (phase 2, OPTIC, and Treatment of Graves’
Orbitopathy to Reduce Proptosis with Teprotumumab Infusions
in an Open-Label Clinical Extension Study [OPTIC-X]), dem-
onstrated sustained benefit at 72 weeks, with maintained im-
provements in CAS, diplopia, and proptosis. However, 17.9%
of patients required additional therapy by 99 weeks, indicating
possible late reactivation [58].

The introduction of TEP has been associated with a signifi-
cant reduction in orbital decompression rates [59,60]. A recent
meta-analysis reported superior efficacy over IVGC, including
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greater proptosis reduction and higher diplopia response rates
[61].

The 2021 EUGOGO guideline recommended TEP as a sec-
ond-line option, pending confirmation of long-term effective-
ness, cost-effectiveness, and accessibility [8]. In contrast, the
2022 ATA/ETA consensus statement recognized TEP as the pre-
ferred therapy for active proptosis-dominant TED, contingent
on regulatory approval and affordability [14].

Common adverse events include muscle spasms (25%), nau-
sea (17%), alopecia (13%), diarrhea (12%), fatigue (12%), hear-
ing impairment or ototoxicity (10%), and hyperglycemia (10%)
[54-56]. Most events are mild to moderate, although rare serious
adverse events have been reported, including exacerbation of
inflammatory bowel disease, infusion reaction, and Hashimoto
encephalopathy with confusion. TEP is relatively contraindicat-
ed during pregnancy, and caution is warranted in those with in-
flammatory bowel disease, metabolic comorbidities, such as di-
abetes mellitus or impaired glucose tolerance, and preexisting
auditory dysfunction. Given its high cost, real-world adoption
will depend on reimbursement policies and risk-benefit consid-
erations.

Within the Korean healthcare system, where the high cost of
TEP remains a major barrier to immediate widespread adoption,
strategic prioritization is essential. Based on the 2025 KSOPRS
survey, Korean specialists prioritized TEP in the following clini-
cal scenarios: active TED with an inadequate response to IVGC
(mean rank, 2.09), active TED as a potent first-line alternative
for patients seeking nonsurgical proptosis reduction (mean rank,
2.13), and active TED refractory to both IVGC and ORT (mean
rank, 2.28) [9]. Alongside these priorities, rigorous long-term
safety monitoring for adverse effects such as hearing impair-
ment and hyperglycemia will be crucial to establish TEP as a
sustainable therapeutic option in the local clinical setting.

Sight-threatening TED
In sight-threatening TED, urgent IVGC therapy and early de-
compression are grounded in high-level international recom-
mendations, whereas upfront combination therapy with IVGC
and ORT reflects a survey-informed Korean practice pattern.
DON is an ophthalmic emergency that requires immediate
administration of high-dose IVGC to prevent irreversible vision
loss. The recommended regimen is intravenous methylpredniso-
lone 500 to 1,000 mg daily for 3 consecutive days, with a maxi-
mum cumulative dose of 8 g, to achieve rapid reduction of or-
bital inflammation and optic nerve compression [§].
The 2022 ATA/ETA consensus statement likewise recom-
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mends prompt initiation of high-dose IVGC in a hospital setting
under close ophthalmologic and endocrine supervision [14]. If
visual function fails to improve after a second IVGC cycle
within 2 weeks, urgent orbital decompression is recommended
to relieve mechanical compression at the orbital apex [8,14].

Upfront combination therapy with IVGC and ORT may be
considered in selected cases of compressive optic neuropathy,
as ORT can reduce extraocular muscle enlargement [38,62,63].
This combined approach is used in selected Korean practice set-
tings to pair the immediate anti-inflammatory effects of IVGC
with the delayed but potentially complementary effects of ORT
on extraocular muscle enlargement. In the 2025 KSOPRS sur-
vey, 59.4% of oculoplastic surgeons reported using combined
IVGC and ORT as the initial treatment approach for DON,
whereas 40.6% reported using IVGC alone [9]. Furthermore,
90.6% proceeded to orbital decompression within 2 weeks in
the absence of treatment response, reflecting timely escalation
of care and adherence to international guidelines.

Consistent with EUGOGO and ATA/ETA recommendations,
functional parameters are prioritized over anatomical findings
when evaluating treatment response in DON. In the KSOPRS
survey, Korean specialists ranked visual acuity and relative af-
ferent pupillary defect as the most important indicators, fol-
lowed by color vision and visual field testing, whereas radiolog-
ic apical crowding and optic disc swelling were assigned lower
priority. TEP and other biologic agents may have adjunctive
roles in selected circumstances, but they should not delay defin-
itive surgical decompression in rapidly progressive cases.

MANAGEMENT OF INACTIVE TED

Inactive TED is defined by stable or minimally progressive clin-
ical findings with minimal signs of inflammation (CAS <2/7)
maintained for at least 6 months. This phase represents the fi-
brotic endpoint of TED, in which inflammatory processes have
largely resolved. Most patients with inactive TED require only
observation and supportive ocular surface care. Periodic oph-
thalmologic examinations at 6—12-month intervals are appropri-
ate to confirm disease stability.

Surgical intervention is indicated only in inactive disease with
persistent cosmetically or functionally significant sequelae. Re-
habilitative surgery may include orbital decompression, strabis-
mus surgery, and eyelid procedures for eyelid retraction or re-
sidual cosmetic deformity. Orbital decompression is indicated
for persistent exophthalmos associated with cosmetic concern
or congestive symptoms related to elevated orbital pressure.
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Various surgical approaches, including medial, lateral, and infe-
rior wall decompression, may be selected according to imaging
findings and the pattern of extraocular muscle involvement. In
Korean practice, 71.9% of oculoplastic surgeons report per-
forming orbital decompression [9].

Corrective extraocular muscle surgery may be performed to
address restrictive strabismus and diplopia after 6-12 months of
documented disease stability following the active phase. Eyelid
retraction correction, such as levator recession, Miiller muscle
recession, lower eyelid spacer graft placement, or other tailored
procedures, may be undertaken for cosmetically significant or
functionally impairing eyelid abnormalities in stable disease. In
Korea, 84.4% of oculoplastic surgeons perform eyelid retraction
surgery, and blepharoplasty is also commonly performed
(87.5%) [9].

Emerging evidence suggests that TEP may demonstrate sus-
tained efficacy in selected patients with long-standing or inac-
tive TED, particularly for proptosis reduction, thereby expand-
ing therapeutic options beyond the traditional active-disease
paradigm. In the OPTIC-X extension study, 89.2% (33/37) of
patients previously assigned to placebo achieved a mean pro-
ptosis reduction of 3.5+ 1.7 mm following TEP treatment, de-
spite having a longer disease duration than patients in the pri-
mary OPTIC trial (12.9 months vs. 6.3 months) [64]. Further-
more, a retrospective analysis of 31 patients with chronic inac-
tive TED (median disease duration, 81 months; CAS <1) dem-
onstrated a mean proptosis reduction of 3.5 mm [65]. In addi-
tion, a recent randomized controlled trial showed that TEP sig-
nificantly reduced proptosis by a mean of 2.4 mm in patients
with chronic inactive TED [66]. Collectively, these data suggest
that TEP may represent a medical alternative for selected pa-
tients with established proptosis for whom surgical decompres-
sion has traditionally been the primary definitive option, partic-
ularly those who are poor surgical candidates or prefer to avoid
invasive procedures.

IMAGING APPROACH

Imaging plays a central role in confirming orbital involvement
and assessing disease severity and activity in TED. In Korean
clinical practice, 96.9% of oculoplastic surgeons use at least one
imaging modality for TED evaluation, with computed tomogra-
phy (CT) being the most commonly used modality (84.4%). CT
provides reliable assessment of extraocular muscle enlargement,
orbital fat expansion, and apical crowding, all of which are criti-
cal for phenotype classification and identification of patients at

Copyright © 2026 Korean Endocrine Society

risk for DON. Its wide availability and rapid acquisition facili-
tate timely evaluation of patients presenting with diplopia or
suspected DON, thereby supporting prompt clinical decision-
making.

Magnetic resonance imaging (MRI), used by 12.5% of re-
spondents, is valued for its superior soft-tissue contrast, ability
to assess inflammatory activity, and usefulness in excluding al-
ternative diagnoses. Previous studies have shown that the signal
intensity ratio on short tau inversion recovery sequences and the
T2 relaxation time of extraocular muscles correlate with disease
activity and help distinguish active inflammation from fibrotic
change [67-69]. More recently, diffusion-weighted imaging pa-
rameters, including the apparent diffusion coefficient of extra-
ocular muscles, have also been shown to correlate with CAS
and overall disease severity in TED [70], offering a quantitative
MRI-based biomarker of orbital inflammation.

SPECIAL CONSIDERATIONS IN KOREAN
TED MANAGEMENT

The 2025 KSOPRS subspecialist survey showed that ORT is
used frequently in Korean clinical practice, with 90.6% of ocu-
loplastic surgeons recommending this modality. This pattern
may reflect accumulated clinical experience with ORT in Korea
and broad access to radiotherapy resources within the Korean
healthcare system. In Korea, where access to biologic agents re-
mains limited because of cost and reimbursement constraints,
ORT may serve as a practical therapeutic option for patients
with steroid-resistant TED. A Korean study demonstrated sus-
tained clinical benefit of ORT in steroid-refractory TED, with
CAS declining progressively from baseline through 12 months
after treatment, supporting its role as an effective salvage thera-
py [45]. Careful patient selection remains essential, particularly
with respect to age-related radiation-associated malignancy risk
and avoidance of radiotherapy in patients with uncontrolled dia-
betes, hypertensive retinopathy, or diabetic retinopathy, to en-
sure optimal safety.

For DON, the 2025 KSOPRS survey showed that 59.4% of
Korean oculoplastic surgeons reported using combined IVGC
and ORT as the initial treatment approach, whereas 40.6% re-
ported using IVGC alone. Because DON requires urgent inter-
vention to prevent irreversible vision loss, IVGC can be initiat-
ed immediately without delays related to insurance authoriza-
tion. This contrasts with biologic agents such as TEP, which of-
ten require prolonged reimbursement approval. Although ORT
does not have an immediate therapeutic effect, combination
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therapy may provide complementary benefits by combining
rapid corticosteroid-induced immunosuppression with delayed
radiotherapy-mediated control of orbital inflammation.

The 2025 KSOPRS survey further showed that 81.2% of Ko-
rean oculoplastic surgeons use subconjunctival or eyelid triam-
cinolone injections for mild active TED [9]. Among these clini-
cians, 69.2% limit treatment to three injections, reflecting a cau-
tious approach to repeated local corticosteroid exposure. In
more severe cases with prominent retrobulbar inflammation, ul-
trasonography-guided retrobulbar injection may be considered,
however, only 6.2% of respondents reported using this tech-
nique, likely reflecting a preference for the safer subconjuncti-
val or eyelid route. Careful attention to anatomic placement and
injection volume reduces the risk of complications, including
intraocular pressure elevation. Regional triamcinolone injec-
tions may be considered as adjunctive therapy within a compre-
hensive treatment strategy that incorporates systemic immuno-
suppression, supportive care, and radiotherapy when indicated.

In Korean practice, immunosuppressive agents are prescribed
by 40.6% of physicians, with MMF accounting for 53.8% of
immunosuppressant use. Off-label use of tocilizumab and ritux-
imab remains uncommon (6.2% and 3.1%, respectively), likely
reflecting limited access, reimbursement barriers, and the ab-
sence of nationally standardized treatment protocols, despite in-
creasing international evidence supporting their efficacy in ste-
roid-refractory TED.

TEP has demonstrated substantial efficacy in moderate-to-se-
vere TED and remains the only medical therapy with consistent
evidence for proptosis reduction. In the 2025 KSOPRS survey,
Korean oculoplastic surgeons tended to prioritize TEP for pa-
tients with active TED, particularly when conventional therapies
such as IVGC had failed. Mean priority ranks were 2.09+0.73
for active TED with poor response to IVGC, 2.13+0.89 for ac-
tive TED as first-line therapy, and 2.28+0.91 for active TED re-
fractory to both IVGC and ORT, whereas TEP was deprioritized
for inactive TED with mild proptosis (mean rank, 3.31+0.97)
[9]. As TEP availability increases and long-term outcome data
accumulate in Korea, the development of consensus-based utili-
zation criteria may facilitate more consistent, evidence-informed
adoption.

A distinctive feature of Korean TED management is the ex-
tensive use of serologic evaluation [9]. In the 2025 KSOPRS
survey, 93.8% of respondents monitored TRAD levels, and
90.6% incorporated TBII or TSI measurements into decisions
regarding surgical timing. This practice suggests that Korean
clinicians frequently use immunologic profiling to guide orbital
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decompression planning. In addition, 43.8% of physicians re-
ported considering total thyroidectomy in patients with persis-
tently elevated TRADb levels, which may indicate a more proac-
tive thyroid ablation strategy in refractory cases.

PRACTICAL CLINICAL DECISION
FRAMEWORK FOR TED MANAGEMENT

To facilitate practical application of this Korean clinical practice
framework, treatment selection should proceed stepwise ac-
cording to disease severity, activity, predominant phenotype,
and patient-specific context. Table 1 summarizes the overall
framework, and the following text-based algorithm provides a
concise clinical pathway for decision-making.

Step 1: Determine whether TED is sight-threatening or non-
sight-threatening.

Step 2: In non-sight-threatening TED, assess disease activity
(active vs. inactive) and severity (mild vs. moderate-to-severe).

Step 3: In active mild TED, prioritize supportive care and se-
lected adjunctive measures; in active moderate-to-severe TED,
consider systemic treatment.

Step 4: In active moderate-to-severe TED, select treatment
according to the predominant phenotype; IVGC-based therapy
for inflammation-predominant disease, TEP for proptosis-domi-
nant disease when available and feasible, and ORT for restric-
tive myopathy or progressive diplopia.

Step 5: Modify treatment selection according to patient con-
text, including thyroid functional status, TRAb level, prior or
planned RAI exposure, metabolic comorbidities, cost, reimburse-
ment, and local treatment availability.

Step 6: In inactive TED, manage residual sequelae with staged
rehabilitative surgery, typically orbital decompression, followed
by strabismus surgery and then eyelid correction.

DISTINCTION FROM INTERNATIONAL
RECOMMENDATIONS

Although this Korean clinical practice framework adheres to the
fundamental principles of the 2021 EUGOGO guideline and the
2022 ATA/ETA recommendations, it incorporates several fea-
tures tailored to the Korean clinical landscape. First, in mild ac-
tive TED, regional triamcinolone injection is used more promi-
nently to address eyelid retraction. Second, in DON, combina-
tion therapy with IVGC and ORT is more commonly used as
the initial approach in Korean practice. Third, ORT is more fully
integrated into both primary and secondary treatment algo-
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Table 1. Korean Clinical Practice Framework for TED Management Integrating the 2022 ATA/ETA Consensus with Survey-Informed
Korean Practice Patterns
Initial management
Thyroid function control (A), smoking cessation (A), ocular surface management (A)
Mild TED
Main problem Active phase/Progression Inactive phase
Eyelid swelling with retraction Watchful monitoring (A) Eyelid surgery (A)
Selenium (B)
OGC (C)
Regional TA (B)
Proptosis Watchful monitoring (A) Decompression (A)
Selenium (B)
OGC (C)
Moderate-to-severe TED
Active phase/progression Inactive phase
Main problem Nonsurgical treatment Surgical intervention
Other treatment
First-line Second-line May be considered and others
Proptosis TEP (A)* IVGC (A) Decompression (A)
MMF (B)* TEP (B)*
Soft-tissue IVGC (A) TEP (A)* TCZ (A) Decompression (A)
inflammation MMF (A)* RTX (B)* Eyelid surgery (A)
OGC (B)
ORT (A)
Diplopia due to ORT (A) IVGC (B) Prism glasses (A) Strabismus surgery (A)
restrictive myopathy TEP (A)* MMF (B)* Prism glasses (A)
IVGC+ORT (C) OGC (B)
Eyelid retraction Regional TA (B) Eyelid surgery (A)
Botulinum injection (B)
Sight-threatening TED
Active phase/progression
Diagnosis Nonsurgical treatment o '
: . : Surgical intervention
First-line Second-line
DON IVGC (A) Decompression (A)
IVGC+ORT (C)
Corneal breakdown Decompression (A)
Eyelid surgery, including tarsorrhaphy (A)
(A) High-level evidence supported by international guidelines and/or randomized trials/meta-analyses; (B) Supportive clinical evidence with context-de-
pendent applicability; (C) Survey-informed expert consensus or contemporary Korean practice pattern, used when the positioning in this framework is
based primarily on national survey findings or expert consensus.
TED, thyroid eye disease; ATA, American Thyroid Association; ETA, European Thyroid Association; OGC, oral glucocorticoid; TA, triamcinolone ace-
tonide; TEP, teprotumumab; IVGC, intravenous glucocorticoid; MMF, mycophenolate mofetil; ORT, orbital radiotherapy; TCZ, tocilizumab; RTX,
rituximab; DON, dysthyroid optic neuropathy.
*Administered when available.

rithms, reflecting its high accessibility. Fourth, surgical timing  gether, these features suggest that this survey-informed frame-
is often informed by comprehensive serologic profiling, includ- ~ work is not merely a regional adaptation of global standards, but
ing TBII and TSI titers. Finally, because of current reimburse-  a practical framework tailored to the Korean clinical setting.
ment constraints, emerging biologic agents may be prioritized

for steroid-refractory or proptosis-dominant cases. Taken to-
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CLINICAL IMPLICATIONS AND FUTURE
DIRECTIONS FOR TED MANAGEMENT IN
KOREA

Korean oculoplastic practice has evolved over several decades,
resulting in a distinctive treatment paradigm. IVGC has re-
mained a widely used first-line medical therapy, while ORT has
complemented this approach by reducing disease reactivation
and improving diplopia, particularly in muscle-predominant
moderate-to-severe TED. The frequent use of combined [IVGC
and ORT as first-line therapy for severe extraocular muscle in-
volvement is consistent with this dual-modality practice pattern.
Following the 2021 EUGOGO guideline update, MMF has
been increasingly incorporated, either as part of initial combina-
tion therapy with IVGC or added according to early treatment
response. In contrast, biologic agents, including rituximab and
tocilizumab, remain largely inaccessible in Korea because of
cost, regulatory approval, and reimbursement barriers, which
constitute defining features of the current national treatment
landscape.

Despite the effectiveness of medical and radiotherapeutic
therapies in controlling inflammatory activity, their effect on
proptosis remains limited. Consequently, many Korean clini-
cians proceed to orbital decompression once TED has entered
an inactive, stable phase and responses to nonsurgical therapies
have plateaued. Orbital decompression reliably reduces propto-
sis and is associated with high patient satisfaction; however, its
invasive nature carries meaningful risks, including postopera-
tive diplopia and perioperative morbidity. As a result, many pa-
tients defer surgery because of concerns about complications
and invasiveness, leading to persistent impairment in quality of
life despite otherwise stable disease.

The approval of TEP by the U.S. Food and Drug Administra-
tion in 2020, followed by approval in Japan in 2024 and ongo-
ing regulatory review in other countries, represents a major shift
in the TED therapeutic landscape. Unlike conventional medical
therapies, TEP has demonstrated robust efficacy in reducing
proptosis without surgery, offering a noninvasive alternative
with the potential to substantially alter patient outcomes. Ap-
proval of TEP in Korea may benefit patients with disfiguring
proptosis and impaired quality of life who are reluctant to un-
dergo decompression surgery. Nevertheless, clinicians must
carefully assess the risk-benefit profile of TEP, including the
need to monitor adverse effects such as hearing impairment, and
critically evaluate its cost-effectiveness within the Korean
healthcare system. To support optimal integration of TEP into
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clinical practice, continued appraisal of evolving TED guide-
lines, long-term efficacy and safety data, and comparative effec-
tiveness studies is essential. Such efforts will facilitate consis-
tent, evidence-based application of medical, radiotherapeutic,
surgical, and biologic therapies tailored to individual patient
characteristics and treatment goals.

CONCLUSIONS

Management of TED requires an individualized approach that
integrates thyroid function control, supportive ocular care, and
appropriately sequenced medical and surgical interventions. We
present a Korean clinical practice framework for TED manage-
ment that uses the 2022 ATA/ETA consensus as its foundation,
with treatment algorithms informed by a 2025 survey of KSO-
PRS subspecialists reflecting contemporary clinical practice.
Korean oculoplastic surgeons show substantial adherence to in-
ternational standards, with 87.5% using both CAS and the EU-
GOGO severity classification and 96.9% administering [VGC
pulse therapy in accordance with EUGOGO recommendations
for moderate-to-severe TED. At the same time, Korean practice
exhibits distinctive patterns shaped by local clinical experience
and healthcare infrastructure, particularly the high use of ORT
and regional triamcinolone injections. Broad access to orbital
imaging in Korea enables reliable differentiation between fat-
predominant and muscle-predominant disease in most patients,
facilitating phenotype-based treatment selection. Because thera-
peutic response varies according to disease phenotype, pheno-
type-guided treatment stratification is a core component of this
clinical practice framework.

To our knowledge, this clinical practice framework represents
the first comprehensive national framework for TED manage-
ment developed in Korea. As emerging therapies such as TEP
become more accessible, regular updates to this framework that
integrate global evidence with local regulatory and healthcare
constraints will be essential to support patient-centered care.
Future clinical trials and cost-effectiveness analyses will further
refine this framework and inform optimal context-specific man-
agement strategies for TED.
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