Orbital Imaging in Teprotumumab-
Treated Patients With Thyroid
Eye Disease (TED)

Indication’

Teprotumumab is an insulin-like growth factor-1 receptor (IGF-1R) inhibitor indicated for the
treatment of TED regardless of activity or duration.

Background

TED is a lifelong, underdiagnosed, debilitating, and potentially vision-threatening autoimmune
disease with a significant impact on functional, psychological, and psychosocial well-being
and substantial economic burden.?”

TED is the most common extrathyroidal manifestation of Graves’ disease, affecting up to
40% of patients; however, these conditions are pathophysiologically distinct, and treatment
of thyroid function does not improve TED.*'* TED can be a progressive disease with flare-ups
over many years and is associated with orbital inflammation that affects the conjunctiva,
eyelid, and extraocular muscles and orbital fat.™'®

Mechanism of Action’

Teprotumumab binds to IGF-1R and blocks its activation and signaling. The precise
mechanism by which teprotumumab exerts a therapeutic effect in patients with TED
has not been fully characterized.
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Moderate-to-severe TED with clinical activity score (CAS) 24 and short duration (£9 months)

Figure 1: Study design'®
Randomized, double-masked, placebo-controlled,
phase 3 multicenter trial. Patients received 8 infusions
of teprotumumab™ or placebo, one every 3 weeks
over 24 weeks.
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24-week double-masked
treatment period

Teprotumumab, N=41

Infusions g3w (10 mg/kg for the
first infusion and 20 mg/kg for
subsequent infusions; fotal of 8)

Placebo, N=42
Infusions q3w
(total of 8)

Primary endpoint:

+ 22 mm improvement
in proptosis at
Week 24

Select secondary

endpoints:

+ Diplopia response
rate at Week 24

+ Percentage of patients
with a CAS of Oor 1
at Week 24

Phase 4 Trial'®

TED with CAS =1 and longer duration (2 to 10 years)

Results

Efficacy outcome data®
Teprotumumab Placebo
(N=41) (N=42)

83 (34/41)

Primary outcome

Proptosis response rate

at Week 24, % (/) =)

p<0.001
Other outcome
Proptosis least-squares
mean change fram -3.3 -0.5
baseline at Week 24°, mm

p<0.001

Key secondary outcomes
Diplopia response rate
at Week 24¢, % (n/N)
CASofOor1at
Wieek 249 % (n/N)

68 (19/28) 29 (8/28) p=0.001

59 (24/41) 21 (9/42) p<0.001

Proptosis msponse was defined as a 22 mm reduction in propiosis fom baseline in the study eye without

L OF O RAp dy eye (=2 m i ! ¥

"Teprolumumab, n=40; placebo, nedl.

Diplapia was evalualed on a 4-paint soale in which scores mnged from 0 (no dipicpia) o 3 fponstant diplagia).
Adiplopia response was defined as a reduction in dplopia of =1 grade at Week 24.

CAS based on 7 components: spontaneous eimbulbar pain, pain on allempled eye movements (upward,
side-lo-side, and downward gazes), corjunclival redness, redness of e eyelids, chemasis, swelling of the
carundie or plica, and swelling of the eyalids. Each componant is scored as prasant or absant (scom of 1 or 0,
respeciively), and the CAS is the sum of the scores (range, 0-7) with higher scores indicating greater level
of inflammation.

Figure 2: Study design'®
Randomized, double-masked, placebo-controlled,
phase 4 multicenter trial. Patients received 8 infusions
of teprotumumab or placebo, one every 3 weeks

over 24 weeks.

1 randomization

2

24-week double-masked
treatment period

Teprotumumab, N=42

Infusions q3w (10 mg/kg for the
first infusion and 20 mgfkg for
subsequent infusions; total of 8)

Placebo, N=20

Infusions q3w
(total of 8)

Primary endpoint:

« Change of proptosis
measurements (mm)
in the study eye from
baseline at Week 24

Other endpoints:

+ Proptosis response
rate at Week 24

« Diplopia response
rate at Week 24

Results

Efficacy outcome data™
Teprotumumab Placebo
(N=42) (N=20)

-241

Primary outcome
Proptosis mean
change from baseline
at Week 24* mm

Other outcomes
Proptosis response rate
at Week 24° % (n/N)

Diplopia response rate
at Week 24°, % (n/N)

-0.92 p=0.0004

62 (26/42) 25(820)  p=0.0134

43 (814) 50 (2/4) Nge

Nrberd-ko-

s (pre-specified primary analysis mefhod).
‘Proptosis mapanse was defined a5 @ 22 mm reduction in proposis Fom baseling in the study eye wihout

2 mm
ﬁplepuu\nwuhdmnl-éu}lumlnmnm-udnmn(rbdplnpu)bS&uulﬂdpm).
Adiplopia respors e was defined as a reduction in diplopia of 21 grade at Weaek 24,

Not signi a8 was 4o detedt di greea st

¥ P iplopa.
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Figure 3: Non-contrast coronal computed tomography (CT) images in a teprotumumab-treated patient with TED"

Baseline Teprotumumab-treated
Naon-contrast coronal CT images demonstrate reductions in size of the inferior rectus s B, L et o
(thick white arrow) and medial rectus (thin white arrow) as well as improved I::: zr:::uctbw _'2%43‘/- it SEEAE “o('s‘tqdyeye). Y "':m 1100
inflammation of the orbital fat (white ) after b 2 Va2 L
Reproduced from British Journal of Ophthalmology, Jain et al, 106, 165-171, 2022, with permission from BMJ Publishing Group Ltd,

Figure 4: Coronal T1 post-gadolinium fat saturation images in a teprotumumab-treated patient with TED"
Baseline Teprotumumab-treated

Coronal T1 post-gadolinium fat saturafon images ions in size and
inflammation of the inferior rectus (thick white arrow), medial rectus (thin white arrow), Total muscle reduction: 37%  Proptosi duction (study eye): 5 mm
and superior rectus muscles (thin yellow arrow) as well as improved inflammation of Total fat reduction: 33% Gorman diplopia score improvement from 3 to 0
the ortital fat (white head) after
Reproduced from Brtish Journal of Ophthalmology, Jain et al, 108, 165-171, 2022, with ission from BMJ Publishing Group Ltd,
Imaging results'” Figure 5: Average percentage reduction from baseline in total orbital soft
tissue volumes”

= Orbital |ma9|ng !CT/magneﬂc Both eyes Study eye Fellow eye
resonance imaging (MRI)] was (n=12) (n=6) {n=6)
performed to assess volumetric Total orbital Total orbital Total orbital
and inﬁammatory changes of muscle volume  Orbital fat volume muscle volume  Orbital fat volume muscle volume  Orbital fat volume
the orbital soft tissues before
and after teprotumumab
treatment (n=6).

31%
36%
Adapted from reference 17
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Phase 4 Trial'®

Figure 6: Coronal T1 and short tau inversion recovery (STIR) MRI images of a teprotumumab-treated

patient with TED"
Baseline Teprotumumab -treated
Coronal T1 '

Coronal STIR MRI

Patientis a 64-year-oki female with TED duration of 7.2 years,

Coronal T1 (fop) and coranal STIR MRI (bottom) images demanstrate reductions in size
and inflammation of the inferior rectus (thick white arrow), medial rectus (thin white arrow), Total muscle reduction: 25%  Proptosis reduction (study eye): 3 mm

superior rectus (thin yellow arrow) and lateral rectus (thick yellow arow) as well as improved Total fat reduction: 46% No baseline diplopia
inflammation of the ortital fat (white head) after

Figure 7: Coronal T1 and STIR MRI images of a teprotumumab-treated TED patient'®
Baseline Teprotumumab-treated
Coronal T1

Coronal STIR MRI

Patientis a 55 year-okd female with TED duratian of 3,9 years,

Caronal T1 (top) and coronal STIR MRI (bottom) images d ions in size
and inflammation of the inferior rectus (thick white arrow) and medial redus (thin white arrow) Total muscle reduction: 21%  Proptosi duction (study eye): 2.5mm
and reductions in size of the superior rectus (thin yellow arrow) and lateral rectus (thick yellow Total fat reduction: 51% No baseline diplopia

arrow) after teprotumumab treatment.

Imaging results’®1® Figure 8: Average percentage reduction from baseline in total orbital soft
tissue volumes™*

Orbital imaging (MRI) was ) Both eyes Study eye Fellow eye

performed to assess volumetric (n=12) (n=6) (n=6)

changes of the orbital soft Total Total Total

tissues before and after orbital muscle Orbital fat orbital muscle Orbital fat orbital muscle Orbital fat

teprotumumab treatment (n=6). l
23Y
0 27%

Adapted from reference 18
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Key Takeaways

* TED leads to soft tissue remodeling of the orbital muscles and fat,
including enlargement and inflammation/edema.™

TED is a heterogeneous disease with varying degrees of orbital
soft tissue enlargement and inflammation/edema. Orbital soft tissue
remodeling persists regardless

of disease duration or activity."® 1

Teprotumumab reduces orbital
muscle and fat inflammation/
edema and enlargement
regardless of disease duration
or activity. This improvement
is seen in both the study eye
and the non-study fellow eye
showing the systemic impact
of teprotumumab.™""

Teprotumumab improves
proptosis and diplopia likely

in part by reducing orbital soft
tissue volumes including orbital
muscle and fat."®®
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