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severe thyroid eye disease remains challenging due to clinical heterogeneity, a variable severe thyroid eye disease.
response to glucocorticoids, and an evolving evidence base for alternative therapies. o
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Cabarcas-Solano M del S et al.

Objective: To assess the appropriateness and necessity of medical therapies for active,
moderate-to-severe thyroid eye disease using the RAND/UCLA Appropriateness Method,
integrating systematic evidence with expert consensus.

Methods: A systematic review of randomized trials, meta-analyses, systematic reviews,
and observational studies was conducted following PRISMA standards. A multidisciplinary
panel (n=10) rated 14 clinical scenarios across 238 intervention—scenario pairs in three
rounds using a 9-point scale. Appropriateness was defined by median scores and the
interpercentile range; necessity was evaluated for appropriate interventions according to
RAND/UCLA criteria.

Results: Intravenous glucocorticoids were consistently rated as necessary as a first-line
therapy. Teprotumumab and tocilizumab were considered appropriate in multiple scenarios,
with teprotumumab frequently meeting necessity criteria. Mycophenolate was appropriate
but not necessary, reflecting concerns about the robustness of the evidence and its
modest efficacy. Rituximab was rated conservatively due to heterogeneous evidence and
safety concerns, including dysthyroid optic neuropathy. Local therapies, such as periocular
triamcinolone and botulinum toxin, were appropriate in several scenarios and necessary in
selected cases.

Conclusions: Intravenous glucocorticoids remain the cornerstone of TED management.
This consensus clarifies the role of emerging therapies and provides context-specific
recommendations that complement existing guidelines.

Keywords: Thyroid eye disease, Graves' orbitopathy, Glucocorticoids, Teprotumumab,
Tocilizumab, RAND/UCLA Appropriateness Method.
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appropriate, with teprotumumab
often deemed necessary in
refractory or severe scenarios.

= Mycophenolate was rated

appropriate but not necessary,
reflecting concerns over the
quality of the evidence.

= Rituximab was appraised

conservatively due to
inconsistent efficacy and safety
concerns, particularly the risk of
dysthyroid optic neuropathy.

= Local therapies, including

periocular triamcinolone and
botulinum toxin, were judged
appropriate in multiple scenarios
and necessary in selected

cases, supporting their role as
adjunctive treatments.

Recomendaciones basadas en consenso para el manejo
médico de la oftalmopatia tiroidea moderada a severa
mediante el método de adecuacién RAND/UCLA

Resumen

Antecedentes: |la enfermedad ocular tiroidea (EOT) es la manifestacion extratiroidea mas
frecuente de la enfermedad de Graves y una causa importante de morbilidad. Su manejo en
fases activas moderadas a graves es complejo por la heterogeneidad clinica, la respuesta
variable a los glucocorticoides y la evidencia adn limitada para terapias alternativas. Persisten
incertidumbres sobre el papel de los biolégicos, inmunosupresores e intervenciones locales.

Objetivo: evaluar la adecuacion y necesidad de terapias médicas para la enfermedad ocular
tiroidea activa moderada a grave mediante el método RAND/UCLA, integrando evidencia
sistematica y consenso experto.

Métodos: se realizé una revisidn sistematica de ensayos clinicos, metaanalisis, revisiones
sistematicas y estudios observacionales segiin PRISMA. Un panel multidisciplinario (n = 10)
evalu6 14 escenarios clinicos y 238 pares intervencién—escenario en tres rondas con escala
de 9 puntos. La adecuacién se defini6 por la mediana y el rango interpercentil; la necesidad
se evalud segin criterios RAND/UCLA.

Resultados: los glucocorticoides intravenosos se clasificaron como una terapia de primera
linea necesaria. Teprotumumab y tocilizumab fueron considerados adecuados en miltiples
escenarios, con teprotumumab alcanzando frecuentemente criterios de necesidad. El
micofenolato fue adecuado pero no necesario, reflejando limitaciones en la evidencia y una
eficacia moderada. Rituximab recibi6 valoraciones conservadoras por evidencia heterogénea
y preocupaciones de seguridad. Las terapias locales (triamcinolona periocular, toxina
botulinica) fueron adecuadas y, en algunos casos, necesarias.
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Destacados

= Los glucocorticoides

intravenosos fueron calificados
como una terapia de primera
linea necesaria para la
enfermedad ocular tiroidea
activa, moderada a grave.

= Teprotumumab y tocilizumab

fueron consistentemente
considerados apropiados, y
teprotumumab alcanzé el nivel
de necesidad en escenarios
refractarios o graves.

= El micofenolato fue

calificado como apropiado

pero no necesario, debido a
preocupaciones sobre la calidad
de la evidencia.

= Rituximab fue evaluado de

manera conservadora por la
inconsistencia en su eficacia y
preocupaciones de sequridad,
especialmente el riesgo de
neuropatia éptica distiroidea.
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que complementan las guias.

Palabras clave: oftalmopatia tiroidea, orbitopatia

Conclusiones: los glucocorticoides intravenosos siguen siendo la base del tratamiento.
Este consenso delimita el rol de terapias emergentes y aporta recomendaciones contextuales

de
teprotumumab, tocilizumab, método RAND/UCLA de adecuacién.

Graves,

= Las terapias locales, incluyendo
triamcinolona periocular y toxina
botulinica, fueron consideradas
apropiadas en miltiples
escenarios y necesarias en casos
seleccionados, apoyando su rol

| ticoid como tratamientos adyuvantes.
glucocorticoldes,

Introduction

Thyroid eye disease (TED), also referred
to as Graves' orbitopathy or thyroid-associated
ophthalmopathy, is the most frequent extrathyroidal
manifestation of Graves' disease (GD), affecting up
to 40% of patients with GD over the course of their
illness (1). TED is an autoimmune condition driven
by shared antigenic targets in the thyroid and orbit,
particularly the thyrotropin receptor (TSHR) and
the insulin-like growth factor 1 receptor (IGF-1R),
leading to orbital fibroblast activation, adipogenesis,
and glycosaminoglycan deposition (2). This process
results in the expansion of orbital tissues, causing
a spectrum of ocular manifestations such as
proptosis, eyelid retraction, diplopia, ocular surface
exposure, and, in severe cases, optic neuropathy (3).
Risk factors associated with TED include smoking,
older age, high thyroid-stimulating immunoglobulin
levels, and radioiodine therapy (1).

The clinical expression of TED varies in activity
and severity, with approximately 5—-10% of cases
progressing to a moderate-to-severe form that
significantly compromises quality of life and may
threaten vision (1). Moderate-to-severe TED
is typically defined by the presence of active
inflammation (Clinical Activity Score >3) and sight-
threatening features, including significant diplopia,
restrictive myopathy, corneal exposure, or optic
nerve compression. Management of these patients
requires a tailored approach, with intravenous
glucocorticoids recommended as the first-line
therapy for active, moderate-to-severe disease (3).
Nonetheless, a substantial proportion of patients
exhibit a suboptimal response or intolerance to
steroids, prompting the investigation and use of
alternative treatments such as biologic therapies
and targeted immunomodulators (2, 3).

In this context, decision-making in moderate-
to-severe TED is complicated by variability in clinical
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presentation, heterogeneity in patient response, and
limited comparative evidence across therapeutic
options (4). In this setting, formal consensus
methodologies offer a valuable approach to guide
clinical practice when evidence alone is insufficient.
The RAND/UCLA Appropriateness Method (RAM)
is particularly suited for this purpose, as it combines
a systematic literature review with expert clinical
judgment to assess the appropriateness of
interventions across a range of patient scenarios. Its
structured, iterative process facilitates transparent
recommendations while capturing the diversity of
expert perspectives. Given the growing interest in
optimizing individualized therapy in TED and the
lack of universally accepted algorithms beyond
guideline statements, RAM provides a rigorous
yet flexible framework to support consensus-
based clinical decision-making in this complex field
(5, 6). The objective of this study was to apply the
RAND/UCLA Appropriateness Method to evaluate
and generate consensus-based recommendations
on the medical management of patients with active,
moderate-to-severe TED. While the study was
conceived in the context of the Colombian health
care system, with its unique challenges related
to access, availability of biologics, and referral
pathways, the methodological framework and
findings may also be applicable and transferable
to other health systems with comparable
characteristics in Latin America and beyond.

Methods

Evidence synthesis process

A systematic review was conducted to
synthesize the available evidence on medical
treatments for active, moderate-to-severe TED,
following PRISMA guidelines. Eligible studies
included randomized controlled trials, meta-
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analyses, systematic reviews, and observational
studies. Risk of bias was assessed using the RoB
2, ROBINS-1, and AMSTAR 2 tools. The full review
was made available to all panelists before rating
and is published separately for in-depth appraisal.

Expert panel

An expert panel of ten specialists (three
ophthalmologists and eight endocrinologists)
was convened. Members were identified through
stakeholder analysis (7), prioritizing expertise,
influence, and relevance to TED. All participants
declared their conflicts of interest. A three-
member coordinating committee oversaw the
review, structured the scenarios, and managed
the process.

RAND/UCLA Appropriateness Method

A modified RAND/UCLA Appropriateness
Method (RAM) was employed, encompassing the
following phases:

Phase 1. Preparation of the information
package: The project coordinating committee
compiled an information package that included the
results of the systematic review with references,
a standardized set of clinical definitions, a list of
14 clinical scenarios, and detailed instructions for
appropriateness rating. Definitions covered disease
activity and severity, exophthalmos thresholds,
response to corticosteroids, contraindications,
and other relevant clinical parameters. Panelists
independently reviewed this material and
were allowed to provide feedback and suggest
modifications to the scenarios, which were
incorporated before voting.

Phase 2. First-round ratings: To assess the
appropriateness of pharmacological interventions
for moderate-to-severe TED, panelists used a
9-point Likert scale adapted from the RAND/UCLA
Appropriateness Method, where 1 indicated that
risks clearly outweigh benefits, 5 indicated that
benefits and risks are approximately equivalent or
that evidence is insufficient to draw conclusions,
and 9 signified that benefits clearly outweigh risks.
Each panelist independently reviewed the clinical
scenarios and supporting evidence materials and
rated each proposed intervention using an online
evaluation form. They were instructed to apply their
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clinical judgment in an average setting, without
considering cost implications.

Phase 3. Panel discussion: A face-to-
face meeting was held, moderated by a member
of the coordinating committee. All panelists
provided informed consent for the recording of
the discussion, which was transcribed using the
Al tool, Read Al.

Phase 4. Second-round ratings: Following
the discussion, panelists re-rated each scenario.
The average rating from the first round was
provided for reference.

Phase 5. Necessity ratings: In a third round,
panelists evaluated the necessity of treatments
deemed appropriate in the second round. The
necessity of treatment was assessed using a
9-point Likert scale, where 1 indicated that the
intervention was clearly not necessary and 9 stated
that it was clearly necessary. A treatment was
considered essential if omitting it would constitute
improper care, there was a reasonable likelihood
of patient benefit, and the expected benefit was
clinically significant (5).

Analysis

For each clinical scenario—intervention pair,
individual panel ratings were aggregated to
calculate the median and the interpercentile range
(IPR), defined as the difference between the
70th and 30th percentiles of the distribution. To
assess disagreement, the asymmetry index (Al) was
calculated as the absolute difference between the
midpoint of the IPR and the central point of the
scale (5.0). The interpercentile range adjusted for
symmetry (IPRAS) was then computed as:

IPRAS=2.35+(1.5 x Al)

Disagreement was deemed present if the IPR >
IPRAS.

Appropriateness classifications followed RAND/
UCLA rules: appropriate: median 7-9, without
disagreement; uncertain: median 4—6, or any median
with disagreement; inappropriate: median 1-3,
without disagreement.

In the third round, necessity ratings were
analyzed for interventions classified as appropriate
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in the second round. The same analytical
procedure (median, IPR, Al, IPRAS) was applied.
A treatment was classified as necessary if it met
all of the following criteria: median rating 7-9; no
disagreement (IPR < IPRAS); and fulfilled RAM
necessity criteria, defined as follows: omitting
the intervention would constitute improper care,
a reasonable likelihood of benefit exists, and the
expected benefit outweighs potential harm by a
clinically significant margin.

All analyses were performed using R (version
4.3.1), with custom scripts implementing the
RAND/UCLA statistical approach (5).

Results

Evidence synthesis

A comprehensive systematic review of 58
studies informed the consensus process, including
randomized controlled trials, meta-analyses,
systematic reviews, and observational studies
evaluating pharmacologic treatments for active,
moderate-to-severe TED. Interventions were
assessed using a semi-quantitative framework
across four domains: proptosis, Clinical Activity
Score (CAS), diplopia, and safety/tolerability.

Intravenous glucocorticoids (IVGCs) remain
the most consistently supported first-line therapy.
Compared with oral regimens, IVGCs demonstrated
superior control of inflammatory activity, with

Consensus-based recommendations for moderate-to-severe thyroid eye disease

better tolerability and fewer systemic adverse
effects. Their strongest benefit was observed in
reducing CAS, with moderate impact on proptosis
and diplopia. No clear superiority was identified
between weekly versus monthly regimens or across
higher cumulative doses.

Biologic therapies have expanded options in
glucocorticoid-refractory or intolerant patients.
Teprotumumab showed the most robust and
consistent efficacy across all domains, particularly
in proptosis reduction, though access, cost, and
adverse effects (e.g., hearing-related events)
remain important considerations. Tocilizumab
and rituximab demonstrated moderate efficacy,
primarily in early active or steroid-resistant disease.

Among non-biologic immunosuppressants,
mycophenolate mofetil (MMF) showed consistent
benefits across inflammatory outcomes, while
methotrexate and cyclosporine produced more
variable results. Adjunctive local therapies (e.qg.,
periocular triamcinolone, botulinum toxin) may
provide targeted benefits in selected clinical
contexts but are supported by limited evidence
from smaller studies.

To facilitate clinical comparison, a semi-
quantitative synthesis of efficacy and safety
across the four domains is presented in table 1.
This structured framework supports therapeutic
prioritization, particularly in the absence of direct
head-to-head comparative trials.

Table 1. Qualitative summary of the efficacy and safety of therapeutic options
for moderate-to-severe thyroid eye disease

. Proptosis | CAS Diplopia Safety/ . .
Intervention o Supporting evidence
response | change | response | tolerability
IV glucocorticoids +4++ ++++ ++ +++ REIrs Emel =
analyses
Oral glucocorticoids + ++ + + NEUS e GRS
analyses
Rituximab ++ +++ ++ ++ REIN, etz malyees,
observational
Tocilizumab ++ +++ ++ ++ RCT’ systematic
review, observational
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Teprotumumab ++++ ++++ +++ ++ RCTs and MAIC
Adalimumab - + - ++ Case series
Mycophenolate )

) ++ +++ ++ +++ Meta-analysis
Mofetil
Methotrexate + ++ + ++ RCT + observational
Sirolimus ++ +++ + ++ observational
Cyclophosphamide + ++ + + Meta-analysis
Cyclosporine + ++ ++ + RCTs
Intravenous .
) . + ++ + +++ Observational
immunoglobulin
Somatostatin )

- ++ - ++ RCTs + observational

Analogues
Botulinum toxin it + oty +++ Systematic review
Colchicine - ++ - +++ RCT
Triamcinolone + ++4 ++ ++ Observational
Plasma filtration - ++ - ++ RCT

RCT: Randomized controlled trial; MAIC: Matching-adjusted indirect comparison.

Note. Efficacy ratings are based on reported outcomes in proptosis response, CAS reduction,
and improvements in diplopia. Safety/tolerability ratings reflect adverse event profiles
as reported in clinical trials or observational studies. Ratings are semi-quantitative (- to ++++)
and derived from the overall body of supporting evidence.

Source: Authors.

Consensus based on the RAND/UCLA
Appropriateness Method

A total of 238 scenario—intervention
combinations were evaluated across 14 clinical
scenarios. After the second rating round, 49
combinations (20.6%) were classified as appropriate,
145 (60.9%) as inappropriate, and 44 (18.5%) as
uncertain, of which 40 (16.8%) corresponded to
intermediate scores and 4 (1.7%) were due to panel
disagreement. The distribution of appropriateness
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ratings across categories is presented in table 2.
The 14 clinical scenarios were grouped into four
categories reflecting disease severity, treatment
refractoriness, comorbidities, and risk of vision loss.
The scenario—intervention combinations rated as
appropriate and necessary within each category and
scenario are summarized in supplementary table
1. Detailed RAND/UCLA second-round ratings for
each intervention in all scenarios are provided in
supplementary table 2.

http://revistaendocrino.org/index.php/rcedm
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Table 2. Interventions rated as “appropriate” by clinical category and scenario

Category Scenario Interventions rated appropriate

1 Intravenous glucocorticoids; Teprotumumab.

Intravenous glucocorticoids; Teprotumumab;

2 Tocilizumab; Mycophenolate mofetil; Periocular
1. Moderate TED without triamcinolone.
functional urgency or
refractoriness 8 Intravenous glucocorticoids; Teprotumumab;
Tocilizumab; Periocular triamcinolone; Botulinum toxin.
Intravenous glucocorticoids; Teprotumumab;
11 TH . - .
Tocilizumab; Periocular triamcinolone.
4 Teprotumumab; Tocilizumab; Mycophenolate mofetil.
5 Teprotumumab; Tocilizumab; Mycophenolate mofetil.
2. Moderate TED with - Teprotumumab; Tocilizumab; Mycophenolate mofetil;
refractoriness, Periocular triamcinolone.
comorbidities, or risk
factors 9 Teprotumumab; Tocilizumab; Mycophenolate mofetil.

Intravenous glucocorticoids; Teprotumumab;
12 Tocilizumab;Mycophenolate mofetil; Periocular
triamcinolone; Botulinum toxin.

Intravenous glucocorticoids; Teprotumumab;

- Tocilizumab; Periocular triamcinolone.
3. Severe TED with acute 6 Teprotumumab; Tocilizumab; Mycophenolate mofetil.
visual compromise or optic
neuropathy 10 Intravenous glucocorticoids; Teprotumumab;
Tocilizumab; Mycophenolate mofetil.
14 Intravenous glucocorticoids; Teprotumumab.
4. Severe TED with major 13 None.

corneal complications

Source: Authors.

Of the 49 combinations rated appropriate, 33 (67.3%) were also classified as necessary.
The distribution of essential ratings across categories is shown in table 3.
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Table 3. Interventions rated as “necessary” by clinical category and scenario

Category Scenario Interventions rated necessary
1 Intravenous glucocorticoids; Teprotumumab.
> Intravenous glucocorticoids; Teprotumumab;
Periocular triamcinolone.
1. Moderate TED without
functional urgency or -
' urgency Intravenous glucocorticoids; Teprotumumab;
refractoriness 8 oI . . .
Tocilizumab; Periocular triamcinolone.
11 Intravenous glucocorticoids; Teprotumumab;
Periocular triamcinolone.
4 Teprotumumab; Tocilizumab.
5 Teprotumumab; Tocilizumab.
2. Moderate. JERRYED Teprotumumab; Tocilizumab; Periocular
refractoriness, 7 - -
iy . triamcinolone.
comorbidities, or risk
factors -
9 Teprotumumab; Tocilizumab.
12 Intravenous glucocorticoids; Teprotumumab;
Tocilizumab; Botulinum toxin.
3 Intravenous glucocorticoids; Teprotumumab;
Tocilizumab.
3. S.evere TED W'tl..‘ acute . 6 Teprotumumab; Tocilizumab.
visual compromise or optic
neuropath .
pathy 10 Intravenous glucocorticoids; Teprotumumab.
14 Intravenous glucocorticoids.
4. Severe TED with major
A 13 None.
corneal complications

Source: Authors.

Patterns of uncertainty and
disagreement

In the second rating round, a total of 43
scenario—intervention combinations were classified
as uncertain. The majority (39/43; 90.7%)
corresponded to intermediate median scores
(4—6) without disagreement, indicating primarily
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insufficient or inconclusive evidence rather than
divergent clinical positions among panelists.

In contrast, four interventions (9.3%) were
classified as uncertain due to disagreement, as
their interpercentile ranges exceeded the IPRAS
threshold. These cases occurred across different
clinical categories:

http://revistaendocrino.org/index.php/rcedm
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= In Category 1 (moderate TED without
functional urgency or refractoriness),
mycophenolate mofetil in scenario 11
(patients with moderate TED, with cosmetic
impact but no functional urgency) showed
disagreement.

. In Category 2 (moderate TED with
refractoriness or comorbidities), periocular
triamcinolone in scenario 5 (patients with
partial response to IV glucocorticoids
and uncontrolled diabetes mellitus) also
showed disagreement.

= In Category 3 (severe TED with acute
optic neuropathy or visual risk), both
mycophenolate mofetil and teprotumumab
in scenario 14 (patients with globe luxation
and acute optic neuropathy) were classified
as uncertain due to disagreement.

Analysis by categories

Category 1 — Moderate TED without
functional urgency or refractoriness

Across scenarios, IVGCs and teprotumumab
were consistently rated necessary, reflecting
strong alignment between trial-level evidence and
panel consensus. Teprotumumab demonstrated
superior efficacy across proptosis, CAS, and
diplopia, whereas IVGCs retained a central role
in inflammatory control. Tocilizumab, MMF,
and periocular triamcinolone were considered
appropriate in selected contexts, particularly when
the inflammatory burden predominated without
visual compromise. Purely cosmetic presentations
lacked strong evidence for systemic escalation,
though panel ratings suggested variability in expert
perception of disease impact.

Category 2 Moderate TED with
refractoriness, comorbidities, or risk
factors

In steroid-refractory or contraindicated
patients, biologics predominated. Teprotumumab
and tocilizumab were consistently rated necessary
across scenarios, supported by randomized data in
resistant disease. MMF and periocular triamcinolone
were appropriate in selected contexts, particularly
where systemic steroids posed safety concerns
(e.g., uncontrolled diabetes). These findings
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underscore the importance of individualized therapy
in moderate but complex presentations.

Category 3 — Severe TED with acute visual
involvement or optic neuropathy

In  vision-threatening disease, IVGCs
remained foundational when not contraindicated.
Teprotumumab and tocilizumab were rated
necessary in multiple scenarios, particularly in
refractory cases. MMF was considered appropriate
but not necessary, reflecting its slower onset of
action and more limited evidence in acute settings.
Scenarios involving extreme emergencies (e.g.,
globe luxation with neuropathy) showed the highest
disagreement, highlighting limited high-quality
evidence in these rare but critical contexts.

Category 4 — Severe TED with major
corneal complications

No systemic pharmacologic therapy was rated
appropriate or necessary in corneal perforation.
Management relies on urgent surgical and local
interventions. Systemic immunotherapy may be
considered after structural stabilization.

Consensus-based treatment algorithm

This algorithm integrates three sources: (i)
formal case definitions and clinical scenarios
used to elicit ratings, (ii) RAND/UCLA consensus
classifications (appropriate vs. necessary), and
(iii) the systematic review summarizing efficacy
and safety across drug classes. Active thyroid eye
disease (TED) was defined as CAS >3/7; moderate
disease encompassed typical inflammatory signs
and functional impact, whereas severe disease
required the presence of optic neuropathy or
major corneal complications (e.g., perforation).
Refractoriness was operationalized as no or partial
response after a standardized 12-week course of
intravenous glucocorticoids (IVGCs), and absolute
contraindications to systemic glucocorticoids
were specified a priori. These criteria, together
with scenario-level modifiers (e.g., smoking,
uncontrolled diabetes, cosmetic burden, corneal
exposure), were used to structure the decision
nodes.

Among moderate cases without refractoriness
or critical comorbidities, IVGCs and teprotumumab
were consistently rated necessary, aligning with

http://revistaendocrino.org/index.php/rcedm
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the evidence base supporting IVGCs as first-line and periocular triamcinolone were considered
therapy and the superior efficacy of teprotumumab appropriate in selected contexts, reflecting their
across proptosis, diplopia, and CAS outcomes. safety-efficacy balance in non-urgent presentations

Tocilizumab, mycophenolate mofetil (MMF), (figure 1).

Figure 1. Consensus-based treatment algorithm for moderate active thyroid eye disease

Note. This figure presents the detailed consensus-derived treatment algorithm for moderate active
thyroid eye disease without optic neuropathy or corneal perforation. Therapeutic prioritization is
based on RAND/UCLA appropriateness and necessity ratings across clinical scenarios, incorporating
refractoriness to IVGC, contraindications to systemic glucocorticoids, inflammatory activity, and risk
modifiers. Green boxes denote treatments classified as necessary (first-line). Blue boxes indicate
appropriate interventions in selected cases. Dashed connectors represent escalation pathways
following inadequate response or intolerance.

Source: Authors.
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In moderate disease with refractoriness,
contraindications, or risk-modifying comorbidities,
biologics predominated. Teprotumumab and
tocilizumab were rated necessary across scenarios,
supported by randomized evidence in steroid-
refractory contexts, while MMF and periocular
triamcinolone were appropriate in selected
profiles (e.g., uncontrolled diabetes favoring local
steroid delivery and corneal exposure allowing
broader therapeutic flexibility, including the use
of botulinum toxin when deemed necessary).

For severe disease with acute optic neuropathy,
IVGCs (when not contraindicated), teprotumumab,

Consensus-based recommendations for moderate-to-severe thyroid eye disease

and tocilizumab were consistently rated necessary,
in line with the standard-of-care role of IVGCs
and trial-level data supporting biologics in
refractory cases. MMF was deemed appropriate
but not necessary, reflecting weaker evidence and
a slower onset. Extreme emergency scenarios,
such as globe luxation with acute neuropathy,
showed the most extraordinary polarization, with
uncertain-by-disagreement ratings recorded for
MMF and teprotumumab in the global uncertainty
set, reflecting the paucity of robust data in extreme
emergencies (figure 2).

Figure 2. Consensus-based treatment algorithm for severe active thyroid eye disease

Note. This figure outlines the consensus-based management algorithm for severe active thyroid
eye disease, defined by the presence of optic neuropathy or major corneal complications. Immediate
interventions for vision-threatening disease are highlighted, followed by escalation strategies for
refractory or contraindicated cases. Red boxes denote emergency or immediate management steps. Green
boxes indicate therapies rated as necessary. Blue boxes represent appropriate treatments in selected
scenarios. Gray boxes identify interventions not considered primary therapy in the acute setting.

Source: Authors.

Finally, in cases of severe corneal perforation,
no systemic pharmacologic intervention was rated
appropriate or necessary, indicating surgical or local
management as the preferred approach. After the
perforation is controlled, prompt systemic therapy
should be initiated.

To facilitate bedside clinical application of
these consensus recommendations, a simplified
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clinical decision pathway is presented in figure 3.
This practical algorithm integrates disease severity,
refractoriness, and urgency into a streamlined
framework intended for rapid clinical use, while
detailed scenario-based consensus algorithms are
provided in figures 1 and 2.
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Figure 3. Practical clinical decision pathway for active moderate-to-severe thyroid eye disease

Note. This simplified clinical algorithm summarizes consensus-based therapeutic priorities for active thyroid
eye disease (TED) (Clinical Activity Score >3). The pathway integrates disease severity (moderate vs. severe),
refractoriness to intravenous glucocorticoids (IVGC), and urgency of visual compromise into a streamlined
framework intended for rapid bedside application. Green boxes indicate therapies rated as necessary or first-line
according to the RAND/UCLA consensus process. Blue boxes represent appropriate treatments in selected clinical
contexts. Red boxes denote emergency or immediate interventions.

Gray boxes indicate therapies that are not considered first-line treatments in the specified scenario.

For detailed scenario-level consensus algorithms and full therapeutic stratification, see figures 1 and 2.

Source: Authors.

Discussion

Our consensus study using the RAND/UCLA
Appropriateness Method provides a structured
appraisal of medical therapies for active, moderate-
to-severe TED in the context of the Colombian
health care system. The systematic review
confirmed intravenous glucocorticoids (IVGCs)
as the cornerstone of treatment while also
highlighting the selective role of biologics such as
teprotumumab and tocilizumab, and the consistent
benefit of mycophenolate as an adjunct or
alternative immunosuppressant. Panel deliberations
further refined these findings, distinguishing
between scenarios where therapies were deemed
appropriate, uncertain, or inappropriate, thereby
offering practical guidance for clinical decision-
making across heterogeneous clinical presentations.
Notably, ratings were based exclusively on clinical
efficacy and safety, as panelists were explicitly
instructed not to consider costs or availability.

When compared with both the EUGOGO 2021
guidelines (4) and the ATA/ETA 2022 consensus
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statement (8), our findings align in reaffirming
intravenous glucocorticoids as the cornerstone of
therapy for active moderate-to-severe TED and
in supporting the selective use of biologics such
as teprotumumab and tocilizumab. A key point of
divergence relates to mycophenolate mofetil (MMF).
EUGOGO recommends MMF, in combination with
IVGCs, as a preferred first-line regimen, while ATA/
ETA considers it an acceptable therapy, particularly
in combination with glucocorticoids. In contrast, our
panel did not classify MMF as necessary. This more
cautious stance reflected two main concerns: the
retraction of pivotal publications, which undermined
confidence in the robustness of the evidence (8),
and the perception among several panelists that
the therapeutic effect of MMF appeared less
consistent when compared with the more consistent
benefits demonstrated with teprotumumab or
IVGC monotherapy. This divergence illustrates
how evolving evidence and expert interpretation
can shift the weighting of the same therapeutic
options, even within consensus frameworks.
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Another relevant divergence concerns the use
of rituximab. Both the EUGOGO 2021 quidelines
and the ATA/ETA 2022 consensus statement
acknowledge rituximab as an acceptable option in
selected cases of active, moderate-to-severe TED,
particularly in patients resistant to glucocorticoids.
Our panel, however, expressed greater reservations.
While recognizing that some randomized trials
and observational studies suggest benefit, the
group discussed at length the potential risk of
dysthyroid optic neuropathy (DON) associated with
rituximab therapy (9, 10), a complication reported
in clinical practice and highlighted by panelists as
a serious safety concern. This perception, coupled
with the inconsistency of trial results, led to a
more conservative classification of rituximab in
our consensus, underscoring the importance of
weighing not only efficacy signals but also the
potential for rare but sight-threatening adverse
events in therapeutic decision-making.

The emergence of biologic therapies is
reshaping the therapeutic landscape of TED,
with particular attention to tocilizumab and
teprotumumab. Tocilizumab has shown consistent
benefits in patients with glucocorticoid-resistant
disease, including a randomized trial demonstrating
significant reductions in CAS (11). Yet, it remains
without formal regulatory approval for TED in
Colombia. Teprotumumab, on the other hand,
has been approved in several countries, including
Colombia, as the first targeted therapy specifically
indicated for TED and has demonstrated robust
efficacy across all clinical domains (12-16).
Although not widely available, its broader
incorporation into clinical practice would represent
a paradigm shift, especially for patients with rapidly
progressive disease or an inadequate response
to glucocorticoids. Our consensus classified
both agents as appropriate in defined scenarios,
underscoring their potential role in advancing
individualized care and highlighting the need for
requlatory pathways and access strategies to ensure
their eventual integration into clinical practice.

Beyond systemic interventions, our consensus
also highlighted the value of local therapies, which
remain underrepresented in international guidelines.
Both periocular triamcinolone and botulinum toxin
were classified as appropriate in several scenarios
and even necessary in some contexts, underscoring

Volumen 13, nimero 1 de 2026

99

Consensus-based recommendations for moderate-to-severe thyroid eye disease

their perceived utility as adjuncts. Evidence from the
systematic review further supports these findings. A
recent meta—analysis of 30 studies (n=299 patients
treated for eyelid retraction; n=205 for TED-
associated strabismus) reported an 84% pooled
success rate of BTX (Botulinum toxin type A) for
eyelid retraction, with a mean MRD (margin reflex
distance) reduction of 2.4 mm and mainly transient
adverse events such as ptosis (13%) and diplopia (2%)
(17). In contrast, outcomes in strabismus were less
consistent, with only 24% achieving resolution of
diplopia and the majority eventually requiring surgery.
For periocular triamcinolone, the prospective
study by Bordaberry et a/. (18) evaluated repeated
peribulbar injections in patients with active,
moderate-to-severe TED, including those with
optic neuropathy. Significant reductions in CAS
and improvement in visual function were observed,
with two-thirds of patients experiencing complete
resolution of optic neuropathy and minimal adverse
events. Nevertheless, the non-randomized design,
lack of controls, and potential for selection and
detection bias limit confidence in these results.
Despite these limitations, both the systematic
review and the consensus panel converged on the
view that periocular triamcinolone represents a
valuable local option, particularly when systemic
steroids are contraindicated or insufficient.

Collectively, these findings position local
therapies as pragmatic, well-tolerated adjuncts for
selected patients with TED. Their inclusion among
interventions rated appropriate or necessary by our
panel emphasizes the importance of broadening
treatment algorithms beyond systemic agents and
highlights the need for controlled studies to define
their optimal role.

A key strength of this study is the use of the
RAND/UCLA Appropriateness Method, which
integrates the best available evidence with
structured expert judgment (6, 19). This approach
goes beyond narrative expert consensus by applying
iterative rating rounds, moderated discussion,
and quantitative measures of agreement and
disagreement (IPR, IPRAS, Al). As such, it provides
a transparent and reproducible framework that
captures both convergence and divergence of expert
opinion, allowing for nuanced recommendations
that reflect the complexity of TED management.
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Nonetheless, certain limitations should be
acknowledged. The panel size was relatively small,
and although composed of experts in endocrinology
and ophthalmology, broader representation might
have yielded additional perspectives. The study was
conceived in the Colombian health care setting,
which may affect generalizability; however, the
methodology ensures relevance to similar contexts.
Notably, costs and availability were intentionally
excluded from consideration, consistent with
RAND/UCLA principles, which may limit direct
applicability to policy-making. Finally, for several
therapies, especially local interventions and some
immunomodulators, the evidence base remains
limited and heterogeneous, thereby constraining
the strength of the recommendations (20).

These findings have important implications for
both clinical practice and research. They provide
structured, scenario-based recommendations
that can inform local and regional guidelines
in Latin America and other comparable health
systems. They also emphasize the role of emerging
biologics, the more cautious appraisal of older
immunosuppressants, and the potential utility of
local therapies such as periocular triamcinolone and
botulinum toxin.

Future research should prioritize randomized
controlled trials of these interventions, as well
as long-term comparative effectiveness studies
and consensus updates that incorporate evolving
therapies and requlatory approvals, ensuring
that therapeutic algorithms for TED remain both
evidence-based and adaptable.

Conclusions

This RAND/UCLA consensus study provides
a structured evaluation of medical therapies for
active, moderate-to-severe thyroid eye disease. The
panel confirmed intravenous glucocorticoids as the
necessary first-line therapy while highlighting the
emerging role of biologics such as teprotumumab
and tocilizumab and the selective use of local
therapies including periocular triamcinolone and
botulinum toxin. Mycophenolate was judged
appropriate but not necessary, reflecting concerns
about the reliability of its evidence base. Rituximab
was appraised conservatively due to inconsistent
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trial results and safety concerns, particularly the
risk of dysthyroid optic neuropathy.

By integrating systematic evidence with
structured expert judgment, this study offers
scenario-based recommendations that complement
and refine international guidelines. These findings
may serve as a reference for clinicians in Colombia
and other comparable health systems, while also
emphasizing the need for ongoing research to
clarify the role of immunomodulators, biologics,
and local therapies in individualized treatment
algorithms.
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Supplementary Table 1. Grouping of clinical scenarios into categories

Category

Description

Included Scenarios

functional urgency or
refractoriness

1. Moderate TED without

Patients with active moderate
disease, without imminent
visual threat, with good
response or no previous
treatment, and without
critical comorbidities. This
category represents typical
cases of moderate TED in
early or subacute phases, with
controllable symptoms and
without treatment failure or
visual emergencies.

Scenario 1 — Active moderate TED,
<6 months of evolution, intermittent
diplopia, without optic neuropathy,
without risk factors, stabilized thyroid
status.

Scenario 2 — Active moderate TED,
>6 months of evolution, progressive
exophthalmos (>24 mm), without
diplopia or neuropathy, active smoker.

Scenario 8 — Active moderate TED,
without relevant exophthalmos, but
with persistent diplopia and CAS=3,
without other comorbidities.

Scenario 11 — Active moderate TED,
without significant functional or visual
symptoms, but with exophthalmos

or eyelid edema that impacts quality
of life for cosmetic reasons. CAS=3.
Non-smoker, euthyroid.

2. Moderate TED
with refractoriness,
comorbidities, or risk
factors

Moderate cases with
complicating factors for
treatment choice: Therapeutic
failure, limiting comorbidities,
active smoking, or high
functional impact. This category
includes patients in whom
treatment indication is complex
due to insufficient response

to glucocorticoids, conditions
limiting their use, or risks
modifying the benefit—risk
balance.

Scenario 4 — Active moderate TED,
significant diplopia and high CAS,
no response after 12 weeks of IV
glucocorticoids.

Scenario 5 — Active moderate TED,
partial response to |V glucocorticoids,
but with uncontrolled diabetes
mellitus.

Scenario 7 — Active moderate
TED, exophthalmos and orbital pain,
active smoker, no response to initial
treatment with glucocorticoids.

Scenario 9 — Patient with active
moderate-to-severe TED who
presents an absolute contraindication
or documented intolerance to systemic
glucocorticoids.

Scenario 12 — Active moderate TED
with unilateral or bilateral corneal
thinning due to exposure.
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3. Severe TED with ac
visual involvement or
optic neuropathy

Severe disease scenarios

with clear visual risk (optic
neuropathy, acute visual loss),
with or without contraindication
to standard treatment.

This category gathers
ophthalmologic emergencies

in which timely intervention is
critical to preserve vision.

ute

Scenario 3 — Active severe TED, with
incipient optic neuropathy, <6 months

of evolution, without contraindications
to glucocorticoids.

Scenario 6 — Active severe TED
with established optic neuropathy,
and absolute contraindication to IV
glucocorticoids.

Scenario 10 — Patient with active
severe TED, bilateral optic neuropathy
with rapid visual loss (days) and
imaging findings suggestive of orbital
compression. No contraindication to IV
glucocorticoids.

Scenario 14 — Severe TED with globe
luxation and acute optic neuropathy
due to stretching.

4. Severe TED with
severe corneal
complications

Cases of TED with severe
ocular surface involvement:
corneal thinning or perforation,
with structural and visual risk.
This category distinguishes a
less frequent but highly severe
subgroup, in which corneal
involvement predominates

and requires a different
management approach
compared to optic neuropathy.

Scenario 13 — Active severe TED
with unilateral or bilateral corneal
perforation.

Source: Authors.

Supplementary Table 2. RAND/UCLA Round 2 ratings by category and scenario

Category | Scenario Intervention Median | IPRAS | Disagreement | Classification

Intravenous .

1 glucocorticoids 9 8.35 FALSE Appropriate

1 Teprotumumab 9 7.60 FALSE Appropriate

1

1 Adalimumab 3 5.95 FALSE Inappropriate

1 Somatostatin 1 7.60 FALSE Inappropriate
analogues
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1 Cyclophosphamide 2 6.85 FALSE Inappropriate

1 Cyclosporine 2 7.45 FALSE Inappropriate

1 Oral glucocorticoids 3 5.50 FALSE Inappropriate
Intravenous .

1 immunoglobulin 2 6.85 FALSE Inappropriate

1 Plasmapheresis 1 7.30 FALSE Inappropriate

1 Rituximab 3 5.35 FALSE Inappropriate

1 Sirolimus 3 5.95 FALSE Inappropriate

1 Colchicine 4 4.60 FALSE Uncertain

1 Methotrexate 4 4.75 FALSE Uncertain

1 Mycophenolate 6 3.25 FALSE Uncertain
mofetil

1 Tocilizumab 6 4.75 FALSE Uncertain

1 1 Botulinum toxin 5 4.60 FALSE Uncertain

1 Periocular 6 4.00 FALSE Uncertain
triamcinolone
Intravenous .

2 glucocorticoids 9 8.20 FALSE Appropriate
Mycophenolate .

2 mofetil 7 6.10 FALSE Appropriate

2 Teprotumumab 9 7.60 FALSE Appropriate

2 Tocilizumab 8 6.25 FALSE Appropriate

2 HOGILED 7 5.20 FALSE Appropriate
triamcinolone

2 Adalimumab 2 6.85 FALSE Inappropriate

2 Somatostatin 2 7.45 FALSE Inappropriate
analogues

2 Cyclophosphamide 2 7.45 FALSE Inappropriate

2 Cyclosporine 2 7.45 FALSE Inappropriate
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Colchicine 2 6.70 FALSE Inappropriate
Intravenous ;
immunoglobulin 2 7.60 FALSE Inappropriate
Methotrexate 3 4.90 FALSE Inappropriate
Plasmapheresis 2 6.55 FALSE Inappropriate
Sirolimus 2 6.10 FALSE Inappropriate
Oral glucocorticoids 4 4.45 FALSE Uncertain
Rituximab 4 4.00 FALSE Uncertain
Botulinum toxin 6 3.85 FALSE Uncertain
Intravenous f
glucocorticoids 8 7.60 FALSE Appropriate
Teprotumumab 9 8.20 FALSE Appropriate
Tocilizumab 8 6.85 FALSE Appropriate
Botulinum toxin 7 3.70 FALSE Appropriate
Periocular .
triamcinolone 8 6.70 FALSE Appropriate
Adalimumab 3 6.10 FALSE Inappropriate
Somatostatin 2 6.85 FALSE Inappropriate
analogues

Cyclophosphamide 3 6.70 FALSE Inappropriate
Cyclosporine 3 6.85 FALSE Inappropriate
Colchicine 3 6.70 FALSE Inappropriate
Oral glucocorticoids 3 5.95 FALSE Inappropriate
Intravenous ;
immunoglobulin 2 6.55 FALSE Inappropriate
Plasmapheresis 2 5.35 FALSE Inappropriate
Methotrexate 4 5.35 FALSE Uncertain
Mycophenolate 6 3.10 FALSE Uncertain
mofetil
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8 Rituximab 4 4.00 FALSE Uncertain
8 Sirolimus 4 5.35 FALSE Uncertain
11 gl‘flrcao"cec:‘r‘t’igids 9 7.45 FALSE Appropriate
11 Teprotumumab 9 8.20 FALSE Appropriate
11 Tocilizumab 8 6.70 FALSE Appropriate
11 fr’l“’:rggfnlglrone 8 6.70 FALSE Appropriate
11 Adalimumab 3 5.35 FALSE Inappropriate
11 f::;j;flzza“” 2 7.45 FALSE Inappropriate
11 Cyclophosphamide 3 6.70 FALSE Inappropriate
1 11 Cyclosporine 3 6.85 FALSE Inappropriate
11 Colchicine 2 6.10 FALSE Inappropriate
11 Oral glucocorticoids 2 5.80 FALSE Inappropriate
11 :;tgja:rfg;’l‘fbu“n 2 6.55 FALSE Inappropriate
11 Methotrexate 2 5.35 FALSE Inappropriate
11 Plasmapheresis 2 5.35 FALSE Inappropriate
11 Rituximab 3 4.75 FALSE Inappropriate
11 Sirolimus 3 5.35 FALSE Inappropriate
11 Botulinum toxin 3 3.85 FALSE Inappropriate
o Mepmeste |y | ges | mue |
4 r':g"fgglhem'ate 7 5.65 FALSE Appropriate
4 Teprotumumab 9 8.35 FALSE Appropriate
‘ 4 Tocilizumab 9 7.60 FALSE Appropriate
4 j:;?j;ﬂsetsati” 2 7.60 FALSE Inappropriate

Volumen 13, nimero 1 de 2026

107

http://revistaendocrino.org/index.php/rcedm




Cabarcas-Solano M del S et al. Consensus-based recommendations for moderate-to-severe thyroid eye disease

4 Cyclophosphamide 2 6.70 FALSE Inappropriate
4 Cyclosporine 2 7.30 FALSE Inappropriate
4 Colchicine 2 7.30 FALSE Inappropriate
4 lgrllltjrcaovce;rct)iuciids 3 5.80 FALSE Inappropriate
4 Oral glucocorticoids 2 7.00 FALSE Inappropriate
4 ;;tr;auvfggl‘;iulin 2 5.95 FALSE Inappropriate
4 Plasmapheresis 2 5.35 FALSE Inappropriate
4 Sirolimus 2 6.70 FALSE Inappropriate
4 Adalimumab 5 4.15 FALSE Uncertain

4 Methotrexate 4 5.35 FALSE Uncertain

4 Rituximab 6 2.95 FALSE Uncertain

4 Botulinum toxin 5 3.55 FALSE Uncertain

2

4 fr‘fa”rgglunlglrone 5 2.65 FALSE Uncertain

5 rn"ﬁ;’glhe”o'ate 7 6.10 FALSE Appropriate
5 Teprotumumab 9 8.35 FALSE Appropriate
5 Tocilizumab 8 7.60 FALSE Appropriate
5 Adalimumab 3 4.75 FALSE Inappropriate
5 fr‘]’gjézztsati” 2 6.85 FALSE Inappropriate
5 Cyclophosphamide 2 5.95 FALSE Inappropriate
5 Cyclosporine 3 6.10 FALSE Inappropriate
5 Colchicine 2 5.35 FALSE Inappropriate
5 lgrl]lzrcac:/cec:]r(ziliiids 3 5.50 FALSE Inappropriate
5 Oral glucocorticoids 2 7.60 FALSE Inappropriate
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Intravenous .
immunoglobulin 2 6.55 FALSE Inappropriate
Plasmapheresis 2 5.35 FALSE Inappropriate
Methotrexate 5 4.45 FALSE Uncertain
Rituximab 6 2.95 FALSE Uncertain
Sirolimus 4 4.75 FALSE Uncertain
Botulinum toxin 5 4.60 FALSE Uncertain
Pgrloc.ular 5 535 TRUE .Uncertaln
triamcinolone (disagreement)
Mycophenolate .
mofetil 7 5.20 FALSE Appropriate
Teprotumumab 9 8.35 FALSE Appropriate
Tocilizumab 8 6.85 FALSE Appropriate
Periocular .
triamcinolone 7 4.15 FALSE Appropriate
Adalimumab 3 4.75 FALSE Inappropriate
Somatostatin 2 6.85 FALSE Inappropriate
analogues

Cyclophosphamide 2 6.70 FALSE Inappropriate
Colchicine 3 5.35 FALSE Inappropriate
Intravenous .
glucocorticoids 3 6.85 FALSE Inappropriate
Oral glucocorticoids 1 8.35 FALSE Inappropriate
Intravenous .
immunoglobulin 3 5.95 FALSE Inappropriate
Plasmapheresis 2 5.20 FALSE Inappropriate
Rituximab 3 5.20 FALSE Inappropriate
Sirolimus 3 5.50 FALSE Inappropriate
Cyclosporine 4 6.10 FALSE Uncertain

Volumen 13, nimero 1 de 2026

109

http://revistaendocrino.org/index.php/rcedm




Cabarcas-Solano M del S et al. Consensus-based recommendations for moderate-to-severe thyroid eye disease

7 Methotrexate 4 4.75 FALSE Uncertain

7 Botulinum toxin 5 2.50 FALSE Uncertain
Mycophenolate .

9 mofetil 7 6.10 FALSE Appropriate

9 Teprotumumab 9 8.35 FALSE Appropriate

9 Tocilizumab 9 8.20 FALSE Appropriate

9 Adalimumab 3 4.15 FALSE Inappropriate

9 Somatostatin 2 6.10 FALSE Inappropriate
analogues

9 Cyclophosphamide 2 6.70 FALSE Inappropriate

9 Cyclosporine 2 6.70 FALSE Inappropriate

9 Colchicine 3 5.50 FALSE Inappropriate
Intravenous .

9 glucocorticoids 1 8.35 FALSE Inappropriate

2 9 Oral glucocorticoids 1 8.35 FALSE Inappropriate

Intravenous .

9 immunoglobulin 2 6.40 FALSE Inappropriate
Periocular .

9 triamcinolone 2 6.25 FALSE Inappropriate

9 Methotrexate 4 4.00 FALSE Uncertain

9 Plasmapheresis 5 4.60 FALSE Uncertain

9 Rituximab 6 3.85 FALSE Uncertain

9 Sirolimus 4 5.35 FALSE Uncertain

9 Botulinum toxin 4 3.85 FALSE Uncertain
Intravenous .

12 glucocorticoids 8 6.85 FALSE Appropriate
Mycophenolate .

12 mofetil 7 3.85 FALSE Appropriate

12 Teprotumumab 9 7.60 FALSE Appropriate

12 Tocilizumab 7 5.80 FALSE Appropriate
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12 Botulinum toxin 7 5.05 FALSE Appropriate

12 Periocular 7 6.10 FALSE Appropriate
triamcinolone

12 Adalimumab 3 4.60 FALSE Inappropriate

12 | Somatostatin 2 6.25 FALSE Inappropriate
analogues

12 Cyclophosphamide 2 6.70 FALSE Inappropriate

12 Cyclosporine 2 6.70 FALSE Inappropriate

12 Colchicine 3 5.95 FALSE Inappropriate

2

12 Oral glucocorticoids 2 6.85 FALSE Inappropriate
Intravenous ;

12 immunoglobulin 3 6.55 FALSE Inappropriate

12 Methotrexate 3 5.35 FALSE Inappropriate

12 Plasmapheresis 3 5.35 FALSE Inappropriate

12 Rituximab 4 5.20 FALSE Uncertain

12 Sirolimus 4 4.90 FALSE Uncertain

12 | Botulinum toxin 7 6.60 FALSE Appropriate

(7-9)

Intravenous .

3 glucocorticoids 9 8.35 FALSE Appropriate
Mycophenolate .

3 mofetil 7 5.05 FALSE Appropriate

3 Teprotumumab 9 8.35 FALSE Appropriate

3 Tocilizumab 8 6.70 FALSE Appropriate

3 .

3 FIOGLEL 7 3.85 FALSE Appropriate
triamcinolone

3 Adalimumab 2 6.25 FALSE Inappropriate

3 Somatostatin 2 7.45 FALSE Inappropriate
analogues

3 Cyclophosphamide 3 6.70 FALSE Inappropriate
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3 Cyclosporine 3 6.85 FALSE Inappropriate

3 Colchicine 3 6.25 FALSE Inappropriate

3 Oral glucocorticoids 3 5.35 FALSE Inappropriate
Intravenous :

3 immunoglobulin 3 6.70 FALSE Inappropriate

3 Methotrexate 3 4.90 FALSE Inappropriate

3 Plasmapheresis 3 6.55 FALSE Inappropriate

3 Rituximab 3 5.95 FALSE Inappropriate

3 Sirolimus 3 6.25 FALSE Inappropriate

3 Botulinum toxin 4 2.95 FALSE Uncertain
Mycophenolate .

6 mofetil 7 5.50 FALSE Appropriate

6 Teprotumumab 9 8.35 FALSE Appropriate

6 Tocilizumab 8 7.00 FALSE Appropriate

3

6 Adalimumab 3 5.95 FALSE Inappropriate

6 Somatostatin 2 6.85 FALSE Inappropriate
analogues

6 Cyclophosphamide 2 5.95 FALSE Inappropriate

6 Cyclosporine 2 6.70 FALSE Inappropriate

6 Colchicine 2 5.35 FALSE Inappropriate
Intravenous f

6 glucocorticoids 1 8.35 FALSE Inappropriate

6 Oral glucocorticoids 1 8.35 FALSE Inappropriate
Intravenous ;

6 immunoglobulin 3 5.95 FALSE Inappropriate

6 Sirolimus 3 5.35 FALSE Inappropriate

6 Periocular 2 7.60 FALSE Inappropriate
triamcinolone

6 Methotrexate 4 5.35 FALSE Uncertain
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6 Plasmapheresis 5 4.00 FALSE Uncertain
6 Rituximab 5 3.85 FALSE Uncertain
6 Botulinum toxin 5 4.60 FALSE Uncertain
10 'grl‘ltjr;"f:r‘zl‘iil i 9 8.35 FALSE Appropriate
10 'r\n"(’)'ifgglhe”date 7 4.75 FALSE Appropriate
10 Teprotumumab 9 8.20 FALSE Appropriate
10 Tocilizumab 8 6.25 FALSE Appropriate
10 S::Fj;ﬁiatm 2 6.25 FALSE Inappropriate
10 Cyclophosphamide 2 6.70 FALSE Inappropriate
10 Cyclosporine 2 6.70 FALSE Inappropriate
10 Colchicine 2 6.70 FALSE Inappropriate
3 10 Oral glucocorticoids 2 6.70 FALSE Inappropriate
10 :;tr;al:fg;l;sbu“n 2 6.55 FALSE Inappropriate
10 Plasmapheresis 2 5.35 FALSE Inappropriate
10 Rituximab 2 6.70 FALSE Inappropriate
10 Botulinum toxin 3 4.75 FALSE Inappropriate
10 fnea”n?zfn'glrone 2 5.80 FALSE Inappropriate
10 Adalimumab 4 4.15 FALSE Uncertain
10 Methotrexate 4 5.35 FALSE Uncertain
10 Sirolimus 4 5.35 FALSE Uncertain
14 gl‘zrcao"ce;r‘t’i‘iiids 9 8.35 FALSE Appropriate
14 Tocilizumab 8 4.75 FALSE Appropriate
14 Adalimumab 2 7.45 FALSE Inappropriate
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14 | Somatostatin 2 7.45 FALSE Inappropriate
analogues
14 Cyclophosphamide 1 7.30 FALSE Inappropriate
14 Cyclosporine 1 6.70 FALSE Inappropriate
14 Colchicine 2 7.45 FALSE Inappropriate
14 Oral glucocorticoids 2 6.85 FALSE Inappropriate
14 | Intravenous 2 6.10 FALSE Inappropriate
immunoglobulin
3 14 Methotrexate 2 6.10 FALSE Inappropriate
14 Plasmapheresis 2 7.15 FALSE Inappropriate
14 Rituximab 2 6.85 FALSE Inappropriate
14 Sirolimus 2 5.50 FALSE Inappropriate
14 Botulinum toxin 2 6.70 FALSE Inappropriate
14 | Periocular 2 6.85 FALSE Inappropriate
triamcinolone
14 MycoPhenoIate 3 385 TRUE _Uncertain
mofetil (disagreement)
14 Teprotumumab 8 3.10 TRUE _Uncertaln
(disagreement)
13 Adalimumab 1 7.45 FALSE Inappropriate
13 Somatostatin 2 7.60 FALSE Inappropriate
analogues
13 Cyclophosphamide 1 7.60 FALSE Inappropriate
13 Cyclosporine 1 7.60 FALSE Inappropriate
4
13 Colchicine 1 7.60 FALSE Inappropriate
Intravenous ;
13 glucocorticoids 2 7.60 FALSE Inappropriate
13 Oral glucocorticoids 1 7.60 FALSE Inappropriate
13 | [ntravenous 2 7.60 FALSE Inappropriate
immunoglobulin
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13 Methotrexate 1 7.60 FALSE Inappropriate
13 r':'g’;gglhem'ate 2 7.45 FALSE Inappropriate
13 Plasmapheresis 2 7.60 FALSE Inappropriate
13 Rituximab 2 6.55 FALSE Inappropriate
4 13 Sirolimus 1 7.60 FALSE Inappropriate
13 Teprotumumab 2 6.70 FALSE Inappropriate
13 Tocilizumab 2 7.45 FALSE Inappropriate
13 Botulinum toxin 2 7.30 FALSE Inappropriate
13 fj;ﬁg;'zlrone 1 7.60 FALSE Inappropriate

Note. IPRAS: interpercentile range adjusted for symmetry; Disagreement; Refers to panel
disagreement per RAND/UCLA, where TRUE, items are labeled “Uncertain (disagreement)”.

Source: Authors.
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