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BACKGROUND

® Thyroid eye disease (TED) is a rare autoimmune disease of
the eye and surrounding tissues.!

OBIJECTIVE

B To identify evidence gaps in the literature on the
burden of illness and treatment of TED to support
the launch of efgartigimod to treat this rare
autoimmune disease.

METHODS

® A structured literature review was conducted of
articles published from 10 October 2013 through
10 October 2023 in PubMed, Embase, and Cochrane
using a predefined search strategy.

Between 25% and 70% of patients with TED have
hyperthyroidism or a history of hyperthyroidism due to
Graves’ disease (GD).*3

TED is characterized as an autoimmune-mediated inflammation
and remodeling of the orbital soft tissues and periorbital areas.*®

The most common features of TED are exophthalmos or
proptosis (bulging eyes, stare), inflammation, blurred or
double vision, and lacrimation.*?

The exact pathogenesis of TED is unclear.®®

B Articles on disease description, epidemiology,
humanistic and economic burden, treatment
guidelines, and treatment patterns were included.

TED has an initial active phase of inflammatory changes, after
which the disease stabilizes when inflammation begins to
subside (plateau or static phase) and then progressively
improves as inflammation stabilizes (inactive phase) without
returning to the pre-TED state.?

RESULTS

Epidemiology: Key Findings and Evidence Gaps
® TED occurs predominantly in middle-aged people, with more severe disease in older individuals.

— In the United States (US), prevalence of TED was 0.09% and highest in people aged 50-59 years (Table 1).1° Globally, studies have
estimated TED prevalence rates from 0.1% to 0.3%.*
® The incidence and prevalence of TED are higher in women, likely due to the association with GD, which is higher in females.?
There is inconclusive evidence suggesting that more severe disease occurs in men.

— US population-based incidence cohort of Olmsted County, Minnesota, residents reported 120 cases of TED
diagnosed over a 15 year period (1976-1990). Incidence was higher in females, with 16.0 cases/100,000 population/
year, compared with 2.9 cases/100,000 population/year in males (standardized rate ratio, 5.5; 95% confidence
interval [Cl], 3.3-9.3).22

® Risk factors for TED are multifaceted and are based on age, gender, environmental factors, and immune diseases.?

= Very few studies report the incidence of TED in the US, United Kingdom, France, Germany, Italy, and Spain. Data reported in
1994 from a representative county in the US (Olmstead County, Minnesota) are still widely referenced in the literature.%

® There is a paucity of evidence comparing the prevalence of TED among different ethnic groups; however, ethnicity may be an
important factor.'

® TED does not have a specific International Statistical Classification of Diseases (ICD) code. Therefore, various ICD codes
capturing the signs and symptoms are used to identify TED in the US.?

® |t may be difficult to estimate the number of patients with TED due to the lack of recent information and the heterogeneity of
methodology and results between different epidemiology studies in certain countries.

Table 1. Prevalence of TED in the United States

Characteristic

Total patients observed, N (%)

Patients with TED, n (%) Percent prevalence (SE)

All patients 47,872,555 (100) 41,211 (100) 0.09 (0.0004)
Age, years
18-29 4,208,063 (9) 1,441 (3) 0.03 (0.0009)
30-39 3,694,074 (8) 2,997 (7) 0.08 (0.0015)
40-49 5,117,054 (11) 5,403 (13) 0.11 (0.0014)
50-59 8,254,130 (17) 10,138 (25) 0.12 (0.0012)
60-69 11,648,079 (24) 12,076 (29) 0.10 (0.0009)
>70 14,951,155 (31) 9,156 (22) 0.06 (0.0006)
Female 27,564,337 (58) 33,761 (82) 0.12 (0.0007)
Male 20,308,218 (42) 7,450 (18) 0.04 (0.0004)

SE = standard error.
Source: Ramesh et al.*°
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RESULTS (continued)

Key Findings and Evidence Gaps in Clinical, Humanistic, and Economic Burden
® TED is associated with significant clinical burden and has a negative impact on health-related quality of life (HRQOL).

® The Graves’ Ophthalmopathy Quality of Life (GO-QOL), Graves’ Ophthalmopathy Quality of Life Scale (GO-QLS), and Thyroid Eye Disease Quality of Life (TED-

QOL) are disease-specific instruments that have been used to evaluate HRQOL in various TED studies.'® The GO-QOL is the most extensively studied and is used

in clinical research due to its robust reliability across populations.

Key findings Evidence gaps

Clinical e Diagnosis of TED relies on clinical signs and symptoms.’ e The diagnosis of TED is based on clinical parameters and therefore
burden ¢ TED has an initial active phase of inflammatory changes, after which zaf; the fOtenF'?.l fco be subjective and inconsistent between
the disease stabilizes when inflammation begins to subside and then ifierent specialists.
progressively improves as inflammation stabilizes without returning to | e There is currently no standardization of treatment outcomes for
the pre-TED state.? assessment in randomized clinical trials for active moderate to severe
¢ Moderate to severe TED is associated with both physical and emotional ;ED' This rT(:lakes Ilt d!fﬁCUIt tohcomfgare re?ults.from different 'gglals and
symptoms; the emotional effects are due to the profound effect of TED Y SR EONE B G0 EIEH0Y O1F &) EIVER U T
on physical appearance.*® Physical symptoms can include ocular dryness/
grittiness, soft tissue edema, conjunctival redness, eyelid redness,
proptosis, excessive tearing, conjunctival swelling, decreased vision, and
pain with eye movement.®
¢ TED is associated with excess morbidity and mortality.*®
¢ Due to its reliance on clinical features, which vary greatly, between ethnic
populations, diagnosis of TED is subjective and burdensome. Studies
have also shown that anatomical differences between Asian and White
patients lead to a difference in risk for dysthyroid optic neuropathy.**
Humanistic | ¢ TED has a severe effect on HRQOL, social functioning, and ¢ No information was identified assessing HRQOL in carers of patients
burden neuropsychiatric disorders (emotional, cognitive, and with TED.
i i 21
affective disorders). e TED reduces HRQOL to levels similar to or worse than those associated
e A US study reported that rates of all mental health issues were with classically disabling diseases, which may be out of proportion to the
significantly higher in patients with TED compared with the general US severity of TED-related physical changes defined by clinicians.
3 H 18
population in 2019 (all P2 0.003). * Changes in appearance and improved function with surgery have proven
¢ Regarding health status of patients with severe TED, the highest mean to be inconsistently associated with improvement in HRQOL.®
zjnllty value, 0.60(§95|% ?" 0'54|'|0'67)' wgs f)bsgrvr:ed Ifor the least severe | Given TED'’s impact on patients and a lack of longitudinal data on HRQOL
':i‘ﬁfse sltateér;% Igpsgpé?/ ‘Brgi Op;%ptosm), ?)n : Z PméﬁSt meatn in patients with TED, tracking the HRQOL of patients with TED over time
utifity value, ©. (95% b S ), was o sgr\/zcza Inthe most severe would lead to an improved understanding of the long-term impact.?
disease state (constant diplopia/large proptosis).
Economic * The major drivers of direct costs are hospitalizations, emergency visits, | e Very few studies on the economic burden of TED were identified in the
burden and treatment costs.?** published literature. No evidence was found on the economic burden
¢ Patient productivity is impacted by TED; indirect costs include the of the caregiver.
inability to return to work after sickness, work role limitations, ¢ Information on direct costs, resource use, and indirect costs of TED
unemployment, and the need for disability pensions.?2¢ were identified for only the US and Germany. Further studies are
required to generate evidence of the economic burden of TED in the US
and other countries to account for different costs, social systems, and
clinical management.

e Further research is required to better understand the natural history
of TED to inform treatment pathways that may prevent complications
needing surgery.?

e Further research on social determinants of health should be undertaken to
help understand economic burden in lower-resourced populations.

Key Findings in Guidelines and Treatment Patterns

B |t is recommended that treatment for TED commence immediately after diagnosis to target the active phase of the disease.

® Management of TED depends on both the activity and the severity of the disease and can include pharmaceutical agents and procedures.
— Mild TED:

* Local treatments, wait-and-see strategy, oral selenium supplementation (in patients living in selenium-deficient areas); if quality of life is markedly
impaired, low-dose immunomodulation (if TED is active) or rehabilitative surgery (if TED is inactive) and extensive counseling.

— Moderate to severe TED:

* First line: intravenous glucocorticoid or oral glucocorticoid or as a combination with mycophenolate mofetil.

* Second line: intravenous glucocorticoid or oral glucocorticoid or as a combination with an immunosuppressant/radiotherapy.

B Treatments are recommended for different disease severities, but patients relapse or may not respond, and teprotumumab has been reported to be
associated with relapse rates up to 37%.°

B Teprotumumab (Tepezza) is the only pharmaceutical treatment licensed for the treatment of TED and available only in the US and Brazil. Additionally, it is
available via a Named Patient Use program in countries where it is not approved by the country’s local regulatory authority.?”-?

® Pharmaceutical TED treatments can be administered by mouth, intravenous injection, subcutaneous injection, periorbital injection, and sub-Tenon injection.

® Procedures for TED include orbital radiotherapy, orbital decompression surgery, eyelid surgery, and strabismus surgery.
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CONCLUSIONS

® The incidence of TED is not well reported, and there are no
specific ICD codes.

® |t may be difficult to estimate the number of patients with TED
due to the lack of recent information and the heterogeneity of
methodology and results between different epidemiology studies.

® The diagnosis of TED is based on clinical parameters, and there is
a lack of harmonized standard criteria or classification for
establishing the diagnosis or severity of TED, which may cause
inherent variations in the diagnosis, leading to potential bias in
reporting and classification.

® With no standardization of treatment outcomes for assessment
in randomized clinical trials, it is difficult to compare results from
different trials and draw sound conclusions on the efficacy of a
given treatment for TED.

There is a lack of longitudinal data on HRQOL and the economic
burden of TED.

The reliance on clinical symptoms for the diagnosis, anatomical
differences among different ethnic populations, and the lack of
diversification in the diagnostic criteria make it challenging for
clinicians to diagnose TED efficiently.#?°

Very few studies compare the prevalence of TED among different
ethnic groups.*

There is still a lack of evidence on the importance of early TED
treatment on long-term outcomes and disease progression.>30-33

There is limited understanding of optimal management
strategies and no consensus on treatment approaches for TED:

— There is a lack of head-to-head comparison studies for novel
therapies with intravenous glucocorticoids.?**

— Oral glucocorticoids are less effective and more poorly
tolerated than intravenous glucocorticoids, and topical
glucocorticoid drops and intraocular depot injections are not
efficacious compared with systemic therapy.**3!

— Tocilizumab is recommended for TED inactivation but is less
relevant for proptosis.3®> However, further studies are needed
to identify the optimal duration and to verify the efficacy of
tocilizumab treatment for moderate to severe TED.3%3

There is an unmet need for a product with proven efficacy and
safety in the treatment of TED. Teprotumumab is the only
product licensed for this indication, but it is associated with
hyperglycemia and hearing impairments (mild ear pressure to
hearing loss), nausea, diarrhea, muscle spasms, dysgeusia,
headaches, alopecia, and paresthesia®®?” and is not available
outside the US, Brazil, or Named Patient Use program.
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