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THYROID EYE DISEASE (TED):
WHY EA
DIAGNOSIS AN
—ATMENT
- CRUCIAL

These Thyroid eye disease (TED) is a chronic autoimmune con-
strategies for dition that not only has bothersome physical symptoms but
detectin g signs of also can produce cosmetic changes that leave some patients
TED will facilitate in a state of profound psychological distress. Moreover, se-
vere cases that are not aggressively and adequately treated
treatment t_O hel P increase the risk for permanent vision loss. “Thyroid eye dis-
. mod 'fy the ease can have a great impact on quality of life,” says Ana Car-
disease course olina Victoria, MD, FACS, an oculofacial plastic surgeon at
and im prove the Center for Excellence in Eye Care in Miami. “You don’t
quality of life. want the patient to suffer unnecessarily, so the earlier you
intervene, the better.”

Recognizing the symptoms
TED is a rare condition that occurs in some patients with
autoimmune-related hyperthyroidism.! Between 25% and
50% of patients with Graves’ disease develop TED, which is
characterized by inflammation of the orbit, or eye socket.
Orbital adipose and muscle tissues become enlarged, which
contributes to some of the hallmark symptoms of TED (also
known as Graves’ ophthalmopathy or Graves’ orbitopathy)
including proptosis and dry eye.>

Continued on page 4 »
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Presentation of TED is high-
ly variable, from mild to severe,
says Dr. Victoria, and transitions
from an active phase with high
levels of inflammation and tis-
sue changes that may last sever-
almonths oryears to aninactive
phase, when disease progression
slows, but many of'its most chal-

lenging symptoms remain. Some
common patient complaints are
nonspecific, such as:

Dry, “gritty” eyes

Swelling and redness around

the eyes and eyelids

Watery eyes

Pain/pressure behind the eye

Photosensitivity

In about one-fifth of cases, eye
symptoms precede a diagnosis
of Graves’ disease, so nonspe-
cific symptoms should be con-
sidered carefully, especially if
they occurin the context of oth-
er non-eye symptoms, such as
palpitations and weight gain,
that could be indicative of hy-

o

LIFESTYLE STRATEGIES
TO HELP MANAGE TED

Patients with thyroid eye disease (TED) can use various self-care strategies to
relieve or mitigate certain symptoms, such as dryness, pain and the functional/

visual effects, says Kimberly Cockerham, MD, an oculoplastic surgeon, orbital

expert and surgical neuro-ophthalmologist in San Diego. Indeed, joint guidelines
from the American Thyroid Association and the European Thyroid Association

cite several nondrug interventions, including the following:?

Smoking cessation and avoiding
second-hand smoke to avoid
worsening of inflammation and
help maintain eye health.

Lubricating eye drops, gels and
ointments. People with TED
aren’t able to blink properly,
which can lead to dry, irritated
eyes. “Lubricating drops are

a great self-treatment for dry
eyes,” says Dr. Cockerham. She
recommends using them 4 to
6 times per day and choosing
preservative-free formulations
to reduce the risk of irritation.

Selenium (100 mcg twice daily),
which may improve symptoms
and slow disease progression in
mild TED.®

Eyeglasses fitted with prisms to
relieve diplopia.

Sunglasses (preferably
wraparound style) to protect
eyes from the sun and wind.

Cool compresses to combat
swelling and warm compresses
to help with dry eye symptoms.
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A sleep mask or taping the
eyelids shut when sleeping.
(These and other eye comfort
products can be found at
eyeeco.com.) Being unable

to close the eyes can lead to
dryness and a corneal ulcer,
which can cause scars on the
eyes and loss of vision.

Using a clip or patch over one
eye to reduce double vision.

Avoiding salty foods and
monosodium glutamate, as
these can cause fluid retention
that worsens eyelid puffiness,
double vision and even the
amount of proptosis.

Staying hydrated. “Advise
patients to drink at least eight
cups of water throughout

the day to avoid dehydration,
which can also help with brain
fog due to thyroid disease,” Dr.
Cockerham says. “And try to
avoid caffeine if hyperthyroid,
as this can worsen anxiety and
mood swings.”

perthyroidism, says Dr. Victo-
ria.? Some of the more distinc-
tive signs and symptoms of TED
include the following;:
Eyelid retraction. “The mus-
cle that opens the eyelid
is working harder than it
should—it’s almost becom-
ing fibrotic—which makes the
eyes wide open,” says Dr. Vic-
toria. More than 90% of TED
patients develop upper eye-
lid retraction.?
Proptosis (bulging eyes). En-
largement of orbital fatty tis-
sue and musculature push
the eyeball forward.
Diplopia (double vision) and
strabismus (misaligned eyes),
which are also caused by in-
flammation of fatty tissue
and muscle.

Confirming

suspicion of TED

IfTEDis suspected, clinical tests

that can support the diagnosis

include:
Exophthalmometry to mea-
sure proptosis. Baseline mea-
surement and follow-up eval-
uations can be used to track
progression of TED and re-
sponse to therapy.
Orbital magnetic resonance
imaging (MRI) or comput-
ed tomography (CT), which
can identify orbital tissue
enlargement, including ex-
traocular muscles, orbital fat
and lacrimal glands.?
Lab work, which can de-
tect antibodies specific to
or correlated with TED,
thyroid-stimulating immu-
noglobulin (TSI) or thyro-
tropin receptor antibody
(TRAD). “It’s pretty much a
slam-dunk diagnosis if they
have those biomarkers,” says
Dr. Victoria.

“We used to just ‘watch and
wait’...now, the thinking is
that if you intervene early
with medications, we can
prevent these patients
from having the disabling
and disfiguring effects

from TED.”

—Ana Carolina Victoria, MD, FACS

Why it’s

important to

intervene early

Dr. Victoria says early treatment
isdesigned to achieve these two
overarching goals:

1. MODIFYING THE
COURSE OF THE
DISEASE.

The availability of medications
that target the root causes of
TED has led to a change in the
approach to treating this chal-
lenging condition, says Dr. Vic-
toria. “We used tojust ‘watch and
wait’ until the disease burned out,
then intervene with surgical pro-
cedures torestore anatomy to as
close as possible towhat it was,”
she observes. “Now, the thinking
isthatifyouintervene early with
medications that are specific for
TED, we can prevent these pa-
tients from having the disabling
anddisfiguring effects from TED.”
And while TED is often mild,
severe cases can cause blindness,
underscoring the importance of
prompt treatment, says Dr. Vic-
toria. Vision loss may occur for
several reasons, including;:
Anatomical changesin the or-
bit that canincrease pressure

on the optic nerve, resulting
in compressive optic neurop-
athy, which can block visual
signals to the brain.

A forward-bulging eyeball
and eyelids that can’t close
leave the cornea vulnerable
to ulceration that can cause
sight-robbing scarring of
tissue.

Note: The concurrent manage-
ment of Graves’ is essential, as
uncontrolled thyroid disease
canworsen TED. However, con-
trolling TED requires a separate
treatment plan.

2. RESTORING
QUALITY OF LIFE.

The effect of TED on a patient’s
appearance can have amajorim-
pacton quality of life, says Dr. Vic-
toria. “It can be extremely dis-
tressful. T have had patients who
quit theirjobs because they were
soupsetabout theirappearance.
Many became socially isolated
because they didn’t want to be
asked about their TED.”

A 2023 study in Frontiers in
Endocrinology quantifies many
of Dr. Victoria’s clinical obser-
vations.* A team of healthcare
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“I have had patients who quit
their jobs because they were so
upset about their appearance.
Many became socially isolated
because they didn’t want to be
asked about their TED.”

—Ana Carolina Victoria, MD, FACS

professionals (including oph-
thalmologists, psychiatrists
and endocrinologists) created
a 62-question survey to gauge
the physical and emotional im-
pact of TED, which was admin-
istered to 443 patients, some of
whom had lived with the disease
foruptoadecade. The surveyre-
vealed significant psychological
difficulties related to TED:

49% of patients felt less

confident and a decline in

general well-being.

45% reported feeling de-

pressed and/or anxious.

44% were concerned about

their appearance.

20% felt unable to achieve

their goals.

19% avoided going out in

public.

Multidisciplinary
treatment is key
Care of TED often requires a co-
ordinated effort by a multidisci-
plinaryteam of clinicians thatin-
cludes an endocrinologistand an
ophthalmologist with expertisein
the management of the disease,
as well as a psychotherapist or
other specialist, depending on
the treatment plan.

The2022 consensusstatement
by the American Thyroid Asso-
ciation and the European Thy-
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roid Association (ATA/ETA) on
the management of TED offers
atreatment decision aid based
ondisease activity level, duration
and severity of disease and oth-
er factors.? Common TED treat-
ments include:

MEDICAL THERAPY

The monoclonal antibody te-
protumumab is the first target-
ed treatment for TED approved
bythe FDA and has been shown
in clinical trials toreduce propto-
sis, improve diplopia and reduce
overall disease activity scores (for
more information, see story,
opposite). Intravenous glucocor-
ticoid (IVGC) therapy is a pre-
ferred treatment for the active
(inflammatory) phase of moder-
ate-to-severe TED inflammation
ofthe eyelids and ocular surface
areas, the prominent features in
the absence of either significant
proptosis or diplopia, per the
ATA/ETA guidelines.?

SURGERY

Rehabilitative surgical proce-
dures are typically recommend-
ed for cases of moderate-to-se-
vere TED that have inadequate
response to medical therapy and
are usually performed when the
disease is in the inactive phase.
Orbital decompression, which in-

volves removal of bone and some-
times fatty tissue from the orbit,
isthe most common surgical op-
tion for correction of proptosis.
Eyelid retraction usually requires
recession of muscles responsible
for opening the eyelids, which in-
clude the Miilleres and levator
muscle, says Dr. Victoria.

RADIATION
The ATA/ETA guidelines deem
orbital radiotherapy, one of the
oldest treatments for TED, to be
apreferred treatment for disease
with the principal feature of pro-
gressive diplopia and an accept-
able therapy for moderate-to-se-
vere or sight-threatening disease.
“Idon’tuseradiotherapy very fre-
quently, but I have used it,” says
Dr. Victoria. “It’s another tool in
the toolbelt.”

—by Tim Gower
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anaging thyroid
eye disease (TED)
has long posed
a clinical chal-
lenge—in fact, the
first description of a case of oph-
thalmopathy linked to goiter
was documented by a Persian
physician around 1,000 AD.'Un-
til recently, medical therapy op-
tions for this complex condition
were limited, but in 2020, the
Food and Drug Administration
(FDA) approved teprotumum-
ab, the first medication devel-
oped specifically for the treat-
ment of TED.?

“Teprotumumab is a break-
through,” says Ana Carolina Vic-
toria, MD, FACS, an oculofacial
plastic surgeon at the Center for
Excellence in Eye Care in Miami.
“It’s very targeted therapy, so
you are specifically treating
what’s causing the thyroid eye
disease and all of its manifesta-
tions.” Not only will many pa-
tients gain significant symptom
relief from teprotumumab, says
Dr. Victoria, but even patients
who require corrective surgery
stand to benefit from treatment,
which will minimize the burden
of TED prior to the operation.
“And with surgery,” she notes,
“the less urgent the need and
the more controlled the envi-
ronment you have, the better.”

Evidence from

clinical trials

The FDA approved teprotumum-
ab on the basis of the OPTIC tri-
al, which was conducted at 13
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sites in the United States and
Europe.? OPTIC included 83 pa-
tients who were diagnosed with
Graves’ disease and had active
moderate-to-severe TED, mean-
ing they met at least one of the
following criteria: eyelid retrac-
tion of 22 mm, moderate or se-
vere soft-tissue involvement,
proptosis of 23 mm above the
normal values for race and sex,
and occasional or persistent
diplopia. Patients had a Clin-
ical Activity Score (CAS) of >4
and ocular symptoms that be-
gan within 9 months of baseline
assessment. The primary out-
come was clinically significant
reduction in proptosis.

In the trial, which was pub-
lished in the New England
Journal of Medicine, patients
were randomly selected 1:1 to
receive eight infusions of te-
protumumab, spaced 3 weeks
apart, or placebo. At week 24,
83% of the patients in the tepro-
tumumab group had a propto-
sis response, meaning improve-
mentofatleast2mm, compared
with 10% in the placebo group.
The mean change in proptosis
in the teprotumumab group was
superior to placebo, -2.82 mm
versus -0.54 mm, and the au-
thorsnoted that the results were
comparable to the best expect-
ed outcomes from orbital de-
compression surgery. All oth-
er secondary outcomes favored
the teprotumumab arm, includ-
ing improvements in diplopia,
CAS and quality of'life scores.

Continued on nezt page »
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“Some patients are late
responders. So even if they
don’t respond halfway through
the regimen, we will go through
the whole series of eight
infusions, because some will

have a late response.”
—Ana Carolina Victoria, MD, FACS

In OPTIC, the median dura-
tion of TED in treated patients
was 6.3 months. An extension
trial, OPTIC-X, found that pa-
tients with longer-duration TED
(median 12.9 months) also bene-
fited from teprotumumab ther-
apy.* OPTIC-X found that 33 of
37 patients who had received
placebo treatment in OPTIC
responded to teprotumumab,
with results similar to those in
the original trial. Moreover, two
out of five patients who didn’t
respond to teprotumumab in
OPTIC had a proptosisresponse
when re-treated in OPTIC-X,
with one displaying a 1.5 mm
reduction from baseline in the
original study. Also, five of eight
respondersin OPTICwho flared
following the study had signifi-
cant proptosis responses when
retreated in OPTIC-X.

Novel mechanism

of action

The etiology of TED isn’t entire-
ly understood, but it is known
that insulin-like growth factor
1receptor (IGF-1R) is overex-
pressed by orbital fibroblasts
in patients with active and in-
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active TED compared with
healthy controls. IGF-IR plays
a key role in TED by promot-
ing inflammation and the ex-
pansion of muscle and fat tis-
sue behind the eye, resulting
in symptoms such as propto-
sis and diplopia. Teprotumum-
ab is a fully human monoclo-
nal antibody that binds to and
degrades IGF-1R.>5

Patients who
could benefit
Teprotumumab is indicated for
the treatment of TED regard-
less of disease activity level or
duration, so clinical judgment
plays animportantrole iniden-
tifying candidates for this novel
therapy. The pivotal OPTIC tri-
alincluded patients with a CAS
of'4 or higher, “But in our clinic
we have noticed that patients
with lower CAS scores can bene-
fit,” says Dr. Victoria. Notably, in
the OPTIC-X trial, five patients
had minimal or no inflamma-
tion and had CAS scores of O or
1at baseline. At week 24, four
showed reductions in propto-
sis, with three meeting the
Continued on page 15 »
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teprotumumab-trow

TEPEZZA is indicated for the treatment
of Thyroid Eye Disease (TED) regardless
of disease activity or duration*

Designed to target and block IGF-1R,
a key driver of TED pathophysiology

TEPEZZA has shown to:
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Decrease Improve Reduce orbital Improve functional
proptosis*57 diplopia*”’ pain, redness, vision and patient
and swelling®”’ appearance®’*

*Patient reported based
on GO-QOL scale

...in two 24-week, randomized, double-masked, placebo
controlled clinical studies of 171 patients with TED.#
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See how TEPEZZA can help
reduce the burden of TED

Teprotumumab-trbw’s mechanism of action in patients with TED has not been fully
characterized. Teprotumumab-trbw binds to IGF-1R and blocks its activation and signaling:'

IGF-1R, insulin-like growth factor-1 receptor.
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INDICATION

TEPEZZA is indicated for the treatment of
Thyroid Eye Disease regardless of Thyroid
Eye Disease activity or duration.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS

Infusion Reactions: TEPEZZA may cause
infusion reactions. Infusion reactions
have been reported in approximately
4% of patients treated with TEPEZZA.
Reported infusion reactions have usually
been mild or moderate in severity. Signs
and symptoms may include transient
increases in blood pressure, feeling

hot, tachycardia, dyspnea, headache,
and muscular pain. Infusion reactions
may occur during an infusion or within
1.5 hours after an infusion. In patients
who experience an infusion reaction,
consideration should be given to
premedicating with an antihistamine,
antipyretic, or corticosteroid and/or
administering all subsequent infusions
at a slower infusion rate.

Preexisting Inflammatory Bowel
Disease: TEPEZZA may cause an
exacerbation of preexisting inflammatory
bowel disease (IBD). Monitor patients
with IBD for flare of disease. If IBD
exacerbation is suspected, consider
discontinuation of TEPEZZA.

Hyperglycemia: Increased blood glucose
or hyperglycemia may occur in patients
treated with TEPEZZA. In clinical trials,
10% of patients (two-thirds of whom had
preexisting diabetes or impaired glucose
tolerance) experienced hyperglycemia.
Hyperglycemic events should be
controlled with medications for glycemic
control, if necessary. Assess patients for
elevated blood glucose and symptoms
of hyperglycemia prior to infusion and
continue to monitor while on treatment
with TEPEZZA. Ensure patients with
hyperglycemia or preexisting diabetes
are under appropriate glycemic control
before and while receiving TEPEZZA.

Hearing Impairment Including Hearing
Loss: TEPEZZA may cause severe
hearing impairment including hearing
loss, which in some cases may be
permanent. Assess patients’ hearing
before, during, and after treatment with
TEPEZZA and consider the benefit-risk
of treatment with patients.

ADVERSE REACTIONS

The most common adverse reactions
(incidence =5% and greater than placebo)
are muscle spasm, nausea, alopecia,
diarrhea, fatigue, hyperglycemia, hearing
impairment, dysgeusia, headache, dry
skin, weight decreased, nail disorders,
and menstrual disorders.

Please see Full Prescribing Information or
visit TEPEZZ Ahcp.com for more information.
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teprotumumab-trbw

For injection, for intravenous use

Brief Summary - Please see the TEPEZZA package
insert for full prescribing information.

INDICATIONS AND USAGE

TEPEZZAis indicated for the treatment of Thyroid Eye
Disease regardless of Thyroid Eye Disease activity or
duration.

WARNINGS AND PRECAUTIONS

Infusion Reactions

TEPEZZA may cause infusion reactions. Infusion reactions
have been reported in approximately 4% of patients
treated with TEPEZZA. Signs and symptoms of infusion-
related reactions include transient increases in blood
pressure, feeling hot, tachycardia, dyspnea, headache

and muscular pain. Infusion reactions may occur during
any of the infusions or within 1.5 hours after an infusion.
Reported infusion reactions are usually mild or moderate
in severity and can usually be successfully managed

with corticosteroids and antihistamines. In patients who
experience an infusion reaction, consideration should be
given to pre-medicating with an antihistamine, antipyretic,
corticosteroid and/or administering all subsequent infusions
at a slower infusion rate.

Exacerbation of Preexisting Inflammatory Bowel
Disease:

TEPEZZA may cause an exacerbation of preexisting
inflammatory bowel disease (IBD). Monitor patients with
IBD for flare of disease. If IBD exacerbation is suspected,
consider discontinuation of TEPEZZA.

Hyperglycemia:

Hyperglycemia or increased blood glucose may occur in
patients treated with TEPEZZA. In clinical trials, 10% of
patients (two-thirds of whom had preexisting diabetes or
impaired glucose tolerance) experienced hyperglycemia.
Hyperglycemic events should be controlled with
medications for glycemic control, if necessary.

Assess patients for elevated blood glucose and symptoms
of hyperglycemia prior to infusion and continue to monitor
while on treatment with TEPEZZA. Ensure patients

with hyperglycemia or preexisting diabetes are under
appropriate glycemic control before and while receiving
TEPEZZA.

Hearing Impairment Including Hearing Loss:
TEPEZZA may cause severe hearing impairment including
hearing loss, which in some cases may be permanent.
Assess patients’ hearing before, during, and after treatment
with TEPEZZA and consider the benefit-risk of treatment
with patients.

ADVERSE REACTIONS
The following clinically significant adverse reactions are
described elsewhere in the labeling:

+ Infusion Reactions [see Warnings and Precautions]

+ Exacerbation of Preexisting Inflammatory Bowel

Disease [see Warnings and Precautions]
+ Hyperglycemia [see Warnings and Precautions]
+ Hearing Impairment Including Hearing Loss [see
Warnings and Precautions]

Clinical Trials Experience
Because clinical trials are conducted under widely varying
conditions, adverse reaction rates observed in the clinical
trials of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates
observed
in practice.
The safety of TEPEZZA was evaluated in two randomized,
double-masked, placebo-controlled clinical studies (Study
1[NCT:01868997] and Study 2 [NCT:03298867]) consisting
of 170 patients with Thyroid Eye Disease (84 received
TEPEZZA and 86 received placebo). Patients were treated
with TEPEZZA (10 mglkg for first infusion and 20 mg/
kg for the remaining 7 infusions) or placebo given as an
intravenous infusion every 3 weeks for a total of 8 infusions.
The majority of patients completed 8 infusions (89% of
TEPEZZA patients and 93% of placebo patients).

The most common adverse reactions (25%) that occurred
at greater incidence in the TEPEZZA group than in the
control group during the treatment period of Studies 1 and 2
are summarized in Table 1. In addition, menstrual disorders
(amenorrhea, metrorrhagia, dysmenorrhea) were reported
in approximately 23% (5 of 22 patients) of menstruating
women treated with TEPEZZA compared to 4% (1 of 25
patients) treated with placebo in the clinical trials.

Table 1. Adverse Reactions Occurring in 5% or More of
Patients Treated with TEPEZZA and Greater Incidence
than Placebo

Adverse TEPEZZA Placebo
Reactions N=84, N (%) N=84, N (%)
Muscle spasms 21(25%) 6 (7%)
Nausea 14 (17%) 8(9%)
Alopecia 11 (13%) 7(8%)
Diarrhea 10 (12%) 7 (8%)
Fatigue® 10 (12%) 6 (7%)
Hyperglycemia® 8(10%) 1(1%)
Hearing impairment® 8 (10%) 0
Dysgeusia 7 (8%) 0
Headache 7 (8%) 6 (7%)
Dry skin 7(8%) 0
Weight decreased 5 (6%) 0
Nail disorder? 4 (5%) 0

a - Fatigue includes asthenia
b - Hyperglycemia includes blood glucose increase
¢ - Hearing impairment including hearing loss (deafness,
including sensorineural deafness, eustachin tube
dysfunction, hyperacusis, hypoacusis, autophony
and tinnitus)
d - Nail disorder (includes nail discoloration, nail disorder
and onychoclasis)
Immunogenicity
As with all therapeutic proteins, there is potential for
immunogenicity. The detection of antibody formation is
highly dependent on the sensitivity and specificity of the
assay.

In a placebo-controlled study with TEPEZZA, 1 of 42
patients treated with placebo had detectable levels of
antidrug antibodies in serum. In the same study, none of the
41 patients treated with TEPEZZA had detectable levels of
antidrug antibodies in serum.

Postmarketing Experience

The following adverse reactions have been identified during
postapproval use of TEPEZZA. Because these reactions
are reported voluntarily from a population of uncertain size,
it is not always possible to reliably estimate their frequency
or establish a causal relationship to drug exposure.

Metabolism and Nutrition Disorders: diabetic ketoacidosis,
hyperosmolar hyperglycemic state (HHS).

Otologic: severe hearing impairment including hearing loss,
which in some cases may be permanent.

USE IN SPECIFIC POPULATIONS
Pregnancy

Risk Summary

Based on findings in animals and its mechanism of action
inhibiting insulin-like growth factor 1 receptor (IGF-1R),
TEPEZZA may cause fetal harm when administered to a
pregnant woman. Adequate and well-controlled studies
with TEPEZZA have not been conducted in pregnant
women. There are insufficient data with TEPEZZA use in
pregnant women to inform any drug associated risks for
adverse developmental outcomes. In utero teprotumumab
exposure in cynomolgus monkeys dosed once weekly with
teprotumumab throughout pregnancy resulted in external
and skeletal abnormalities. Teprotumumab exposure may
lead to an increase in fetal loss [see Data]. Therefore,
TEPEZZA should not be used in pregnancy, and appropriate
forms of contraception should be implemented prior to
initiation, during treatment and for 6 months following the
last dose of TEPEZZA. If the patient becomes pregnant
during treatment, TEPEZZA should be discontinued and the
patient advised of the potential risk

to the fetus.

The background rate of major birth defects and miscarriage
is unknown for the indicated population. In the U.S. general
population, the estimated background risks of major birth
defects and miscarriage in clinically recognized pregnancies
are 2-4% and 15-20%, respectively.

Data
Animal Data

In an abridged pilot embryofetal development study, seven
pregnant cynomolgus monkeys were dosed intravenously
at one dose level of teprotumumab, 75 mg/kg (2.8-fold

the maximum recommended human dose [MRHD] based
on AUC) once weekly from gestation day 20 through the
end of gestation. The incidence of abortion was higher for
the teprotumumab treated group compared to the control
group. Teprotumumab caused decreased fetal growth
during pregnancy, decreased fetal size and weight at
caesarean section, decreased placental weight and size,
and decreased amniotic fluid volume. Multiple external
and skeletal abnormalities were observed in each exposed
fetus, including: misshapen cranium, closely set eyes,

micrognathia, pointing and narrowing of the nose, and
ossification abnormalities of skull bones, sternebrag,
carpals, tarsals and teeth. The test dose, 75 mg/kg of
teprotumumab, was the maternal no observed adverse
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criteria for proptosis response.*
Most likely responders are
patients whose TED is charac-
terized by more significant in-
volvement of muscle versus fatty
tissue, as evidenced by propto-
sisand double vision, notes Dr.
Victoria. “That’s when we know
it works really well,” she says.

Also important: Dr. Victoria
says it’s critical not to give up
on teprotumumab if a patient
doesn’t respond immediate-
ly. “Some patients are late re-
sponders,” she notes. “So even
if they don’t respond halfway
through the regimen, we will
go through the whole series of
eight infusions, because some
will have a late response.” If a pa-
tient doesn’t respond to tepro-
tumumab, the severity of their
TED will typically influence the
choice of next steps. For exam-
ple, if a patient is in danger of
losing vision, then second-line
medications or more aggressive
measures such as surgery orra-
diation may be necessary.

Managing potential
adverse effects

Some of the most commonly ob-
served adverse effects associat-
ed with teprotumumab include
muscle spasms, dry skin, nau-
sea, hair loss and nail brittle-

ness, but these problems tend
to be temporary and improve
over time, says Dr. Victoria. (She
adds that muscle spasms may
respond to magnesium sup-
plements and electrolyte infu-
sions.) A small number of pa-
tients experience infusion-site
reactions, and those with pre-ex-
isting inflammatory bowel dis-
ease should be monitored for
flares. In addition, two less com-
mon but more serious adverse
effects include:

« Hyperglycemia: In clini-
cal trials, 10% of patients
receiving teprotumumab
(two-thirds of whom had
pre-existing diabetes or im-
paired glucose tolerance) ex-
perienced hyperglycemia.?
However, hyperglycemiare-
ported in trials was generally
mild and did not lead to dis-
continuation.® To mitigate
this effect, clinicians should
assess patients’ blood glu-
cose prior to initiating thera-
pyand checkitregularly. “It’s
so important to monitor for
high blood sugar and for an
ophthalmologist to co-man-
age the patient with an en-
docrinologist if they have
underlying diabetes or pre-
diabetes,” says Dr. Victoria.

« Hearing loss: In the OPTIC
trial, five patients developed

“It’s very targeted therapy,
SO you are specifically
treating what’s causing the
thyroid eye disease and all
of its manifestations.”

—Ana Carolina Victoria, MD, FACS

hearingloss of different etiolo-
gies, but all resolved.> However,
there have been case reports
oflong-term and possibly irre-
versible hearing impairment.°
Patients should be referred to
an otolaryngologist (ENT) for
abaseline hearing evaluation
and be monitored regularly.
In the event of severe hearing
loss, discuss whether to contin-
ue therapy. “At that point, you
need to have arisk-benefit con-
versation with the patient and
the ENT,” says Dr. Victoria.
—by Tim Gower
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their quality of life.
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hyroid eye disease (TED) im-
pacts apatient’s ability to do
just about everything, says
TED specialist Kimberly Cock-
erham, MD. “From using a cell
phone and computer to driv-
ing and interfacing with peo-
ple. But the most disturbing
feature is the alteration of your
skin, hair, eyes and face,” says
Dr. Cockerham, an oculoplas-
tic surgeon, orbital expert, and
surgical neuro-ophthalmolo-
gist. “Hair loss and change in
skin coloration and alterations
of'the facial shape are devastat-
ing,” she says.

In particular, TED has ama-
jorimpact on psychosocial sta-
bility and quality of life. “The

Health Monitor Clinician Update

eyes are the key communica-
tor when we talk to people—
we look at their eyes,” says Dr.
Cockerham. “If you have ever
had a stye or pinkeye, you will
understand the huge impact
having an eye problem can have
on your self-esteem and abili-
ty to communicate.”

Decreased

quality of life,
increased anxiety

and depression

TED patients who report the
lowest quality of life (QOL) suf-
fer from arange of physical and
psychosocial problems, says
Dr. Cockerham, lead author of
a study that examined QOL is-

sues in U.S. adults with TED.
In the 2021 study, published
in Ophthalmology and Ther-
apy, the most common per-
sistent symptoms in patients
with chronic TED included
dryness/grittiness (47%), itchy
eyes (43%), headache (33%), wa-
tery eyes (32%), light sensitiv-
ity (27%), blurry vision (25%),
and pain behind the eyes (25%).

The psychosocial impacts of
TED have also been widely re-
ported, notes Dr. Cockerham,
and her study found the same
types of problems. For exam-
ple, mental health issues occur
bothin chronic TED and active,
recently diagnosed TED. Anx-
iety and depression are also

Illustration by Gary Bates / Ikon Images

prevalent, with anxiety even
more prevalent in patients re-
porting the lowest QOL."¢

In addition, patients with
chronic TED require frequent
medical care, visiting health-
care providers an average of 20
times a year or more."> Howev-
er, negative interactions with
healthcare providers are com-
mon and also impact patient
QOL.%7 “Physicians tend to un-
derestimate TED facial alter-
ations and the quality of life
impact of TED,” Dr. Cocker-
ham says. “Impaired quality
oflife in TED patients persists
for years after the inflamma-
tory symptoms and signs have
resolved, since their appear-

“Physicians tend to
underestimate TED facial
alterations and the quality-
of-life impact of TED.”

—Kimberly Cockerham, MD

ance and visual function re-
main affected.”

While the physical and psy-
chosocial effects of TED are
substantial, treatment may
help. “With the FDA approval of
teprotumumab, there may be
an option that improves quality
of'life in both active and chron-
ic TED patients,” Dr. Cocker-
ham says.

In addition, as their health-
care professional, there is much
you can do to help patients
build coping skills to overcome
the everyday challenges of liv-
ing with TED. Dr. Cockerham
suggests the following;:

1.

Advise them to
educate family, friends
and coworkers.

“When diagnosed with any se-
rious medical condition, it is
best to involve your friends
and family so they can under-
stand and support you as you
go on your health journey,” Dr.
Cockerham notes. “Thyroid im-
balance can cause brain fog,
anxiety and depression. I tell
patients to educate everyone in
their network about the huge
impact TED has on their abil-
ity to be productive and per-
form tasks of daily living both
at home and at work.”

2.

Discuss ways to
manage stress.

Dr. Cockerham coaches her pa-
tients with this pep talk: “Focus
on being your healthiest ‘you.’
Avoid stressful situations, get at
least 8 hours of sleep, stay hy-
drated and try to eat healthy
foods,” she says. She also ad-
vises them on how not to cope:
“Turning to alcohol, marijua-
na or other drugs can worsen
your ability to function.”

In addition, Dr. Cockerham
suggests avoiding taking on ex-
tra tasks and reducing work
hours or converting to a vir-
tual job if possible, especially
if double vision or blurred vi-
sion is making driving difficult.
“I'tell patients, ‘Give yourselfa
break, and learn to say no rath-
er than taking on additional re-
sponsibilities at home and at
work,” ” she says.

This self-care extends to out-
side the workplace, adds Dr.
Cockerham. “If you have people
orrelatives in your life that you
find difficult, try to avoid social-
izing with those individuals,”
she advises patients. “Choose
activities that make you calm,
such as walking your dog.” She
also suggests patients consid-
er taking up meditation and
using apps like Headspace
(headspace.com). The bottom
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line for patients: “Find your re-
laxation tool, and use it every
day,” Dr. Cockerham says.

3.

Emphasize the
importance of
restorative sleep.
A minority of patients with
TED are hypothyroid, which
may cause them to sleep more
than usual or take naps, notes
Dr. Cockerham. If that happens,
she tells them “to go with this
change in sleep pattern.” In con-
trast, patients who are hyper-
thyroid often have difficulty get-
ting to sleep or staying asleep
for a full 8 hours. To improve
sleep hygiene, Dr. Cockerham
offers her patients these tips:
Avoid caffeine and salty
foods, especially at night.
Practice a calming activity
prior to sleep time.
Create a comfortable, quiet
sleep environment.
Sleep with the head of your
bed elevated to lessen pres-
sure on your eyes.
Discuss using melatonin sup-
plements with your primary
care provider as needed.

4.

Refer them to

a therapist or

support group.

A professional mental health
counselor or therapist can help
patients talk through their feel-
ings and the challenges that liv-
ing with TED poses, notes Dr.
Cockerham. In addition, she
advises patients to join a sup-
port group for people with
TED. “The Graves’ foundation
is an excellent starting place for
patients and their families,” she
says. (Visit the Graves’ Disease &
Thyroid Foundation at gdatforg.)

S.

Encourage
self-acceptance.

Perhaps most important of all,
Dr. Cockerham says, is to en-
courage patients “to accept that
you have a chronic disease that
will take some time and medi-
cal or surgical interventions to
getyou feeling back to ‘you.’ Be
patient.”

A simple yetimportant piece
ofadvice she offers: “Donot take
prolonged looks in the mirror,
especially not a magnifying mir-
ror, and obsess about your fa-

“Impaired quality of life in TED
patients persists for years after
the inflammatory symptoms
and signs have resolved, since
their appearance and visual
function remain affected.”

—Kimberly Cockerham, MD
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cial and eye changes,” she says.
“Do buy fun glasses that make
you feel more comfortable with
your eyes. Be kind to yourself,
and remember you are bound to
have good days and bad days.”
—by David Levine
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PATIENT: CLAIRE, 37, WAS DIAGNOSED WITH GRAVES' 4 YEARS PRIOR,

FOLLOWED BY THE DIAGNOSIS OF THYROID EYE DISEASE (TED)

“Claire’s eye discomfort and
severe change in appearance
caused her great distress.”

PHYSICIAN:
Lilly H.
Wagner,
MD

Consultant,
Ophthalmic
Plastic and
Reconstructive
Surgery, Assistant
Professor,
Department of
Ophthalmology,
Mayo Clinic,
Rochester, MN

History:
When I first saw Claire, she pre-
sented with bilateral lid retrac-
tion, lagophthalmos, proptosis,
lid erythema, conjunctival in-
jection, chemosis and pain with
eye movements. She had devel-
oped heat intolerance and fa-
cial swelling 4 years prior, and
lab workup led to a diagnosis of
Graves’ disease. She had radio-
active iodine therapy for hyper-
thyroidism and was prescribed
levothyroxine. Her symptoms
stabilized for 2 years, after which
she started developing eye-bulg-
ing that continued to worsen.
Claire had had one episode of
double vision, which resolved af-
ter she used artificial tears. She
complained of constant eye dry-
ness and started using cyclospo-
rine ophthalmic emulsion 2-4
times a day in both eyes. Claire’s
bulging eyes were so severe that
her eyelids would get stuck be-
hind the globe. She had pain
with upgaze, which improved
over time. In addition to dry eye
discomfort, her proptosis had
caused a marked change in her
appearance, to the point where
she no longer wanted to be in-
cluded in family photos.

A CT scan showed extraocu-
lar muscle enlargement, partic-
ularly of the medial and inferi-
or rectus muscles bilaterally, as
we would expect in thyroid eye
disease. Her thyroid antibod-

ies were elevated (TRAb 35, TSI
4.5), but thyroid hormone lev-
elswere normal. Claire, who has
two children, developed TED
symptoms postpartum.

Initiating treatment:

Although Claire had a known
history of Graves’ disease, it took
2 years after onset of eye symp-
toms for her to see a TED spe-
cialist. She had signs and symp-
toms of inflammation (CAS=4)
and elevated antibody levels.
Due to severe proptosis (Her-
tel 30/29 mm), I did not feel that
orbital decompression surgery
alone could correct her globe
position. Her eye discomfortand
severe change in appearance
caused her great distress. I rec-
ommended teprotumumab be-
cause of the ongoing inflamma-
tion and, since she didn’t plan
further pregnancies, I explained
the need for reliable birth con-
trol. We also discussed the risk
of hyperglycemia and hearing
loss. Based on her age and not
having prediabetes, as well as
having anormal baseline audio-
gram, I felt she was relatively low
risk for adverse effects, and she
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agreed to start therapy. Claire
also had a 6-month course of se-
lenium afterinitial presentation.
I modified her topical dry eye
treatments and recommended
lubricating ointment at night
and a bedroom humidifier, es-
pecially during the dry winter
months. She was not a smoker
and had no secondhand smoke
exposure. After 2-3 infusions of
monoclonal antibodies, Claire
reported improvement of eye
pain and bulging. When the
complete course of 8 infusions
was finished, her proptosis was
reduced to 26/25 mm (4 mm re-
duction). She felt better but was
notquite back to her pre-disease
appearance. She did not show
signs of flare-up 6 months after
the final dose, and she planned
to have bilateral orbital decom-
pression for residual proptosis.

Considerations:

Claire’s case demonstrates that
TED treatment should be tai-
lored to each patient. Patients
with severe proptosis,and noin-
dication for urgent orbital de-
compression due to dysthyroid
optic neuropathy, can now start
treatment of proptosisin the ac-
tive phases of the disease. Lat-
er, rehabilitative surgery may
achieve a more complete result
in cases of severe proptosisifthe
patients are “pre-treated” with a
disease-modifying medication.
Ifthe disease is moderate to se-
vere, we may use monoclonal
antibodies or corticosteroids.
Our goal is to bring every patient
back to the best possible visual
function and quality of'life.

xery42 KOL ON DEMAND VIDEO
‘EE.—;! ¥:1 Scan here for more
insight on Claire’s case.
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Insight on
managing thyroid
eye disease

Under-the-
radar TED

symptoms

Q: What TED
symptoms are easily
mistaken for other
conditions? What are
common red flags?

A: Thyroid eye disease
(TED) can be challenging
to diagnose. While objec-
tive data measures such as
Hertel measurements and
orbital imaging MRI or CT
of the orbits provide sup-
port for the diagnosis, ul-
timately it is a clinical di-
agnosis based on clinical
judgment of the provid-
er. I find that patients who
have very classic signs of
TED, such as those with
significant proptosis, lid
retraction and signs of in-
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flammation, are often di-
agnosed early. However,
patients who have mini-
mal inflammation or have
an atypical presentation
are often missed because
they don’t have the classic
signs of redness and peri-
orbital edema. And while
dry eye can be one of the
primary symptoms TED
patients present with, it is
often missed because dry
eye is a common stand-
alone condition. It is im-
portant to remember this
is a heterogeneous disease
with varying presenta-
tions. It is also important
to uncouple a diagnosis of
Graves’ disease from TED.
Although they are com-
monly found together, pa-
tients who are euthyroid
or hypothyroid can also
be diagnosed with TED.

Treatment
factors

0: What do you
consider when
treating TED?

A: Treatment is generally
dictated by how the disease
burden is affecting quali-
ty of'life. The two key com-
ponents of TED are visual
impairment and cosmet-

ic disfigurement. Coupled
together, these conditions
translate to a psychosocial
burden and diminished
quality of life. At a patient’s
initial visit, I introduce sup-
portive measures such as
using artificial tears for dry
eye and reducing salt in-
take to help mitigate peri-
orbital swelling. I also em-
phasize the importance

of working with their en-
docrinologist to maintain

a euthyroid state. Lastly,

all patients receive smok-
ing cessation counseling. I
emphasize that treatment
should be disease modi-
fying and reverse some of
the changes we see with
TED. For me, the two treat-
ment options available to-
day are teprotumumab and
surgery. I have an exten-
sive conversation about the
risks and benefits of each
option and address each
patient with an individu-
alized approach. I tell pa-
tients these are all the tools
we have in our tool kit to
provide supportive mea-
sures and also modify the
disease. The ability to offer
teprotumumab in the early
disease state has really cre-
ated a paradigm shift in the
management of TED.
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Easing
TED anxiety

Q: When patients are
first diagnosed, what
are their concerns
and how do you allay
their fears?

A: Autoimmune conditions
can be quite scary and anx-
iety inducing for patients
and there are two ques-
tions that often come up:

1. Why did I get this dis-
ease? 2. How do I know how
bad it is going to get? There
is a feeling of a loss of con-
trol which can understand-
ably create a lot of fear

and anxiety. I allow my pa-
tients to have the oppor-
tunity to share their fears
about the diagnosis, and
then we come up with a
plan that can help mitigate
some of their fears. I let
them know that, yes, there
is nothing they necessari-
ly did to cause the disease,
but there are things we can
do to help decrease symp-
toms. I emphasize there are
treatments that can help
and go over their options.
In addition, I always have a
conversation about smok-
ing cessation and lifestyle
measures such as dietary
modifications that can help
patients with their symp-
toms. Gluten-free, dairy-
free, and whole-food, plant-
based diets are the types

of diets I recommend. I al-
ways let the patient know
these lifestyle modifica-
tions are not necessarily
curative but can help them
feel better. I also stress the
80/20 rule and that what
works for one person may

not work for another. A pa-
tient may come back to me
and say they tolerated glu-
ten okay but they noticed
a significant improvement
with eliminating dairy. It is
about balance.

Understanding
the cosmetic
burden

Q: Are there any
aspects of living
with TED that may
be underappreciated
by HCPs?

A:Ithink understanding
that each patient’s TED
journey is unique is im-
portant to understand.
For one patient, their dry
eye symptoms may be re-
ducing their quality of life
significantly. Another pa-
tient may be more affect-
ed by orbital pain. I also
think HCPs should dis-
cuss cosmetic disfigure-
ment and ask patients if
they are bothered by their
change in appearance. Pa-
tients are often fearful of
bringing this up during a
medical appointment, so
if a provider initiates, it
may make the patient feel
more comfortable to open
up about the psychosocial
burden of looking in the
mirror and not recogniz-
ing themselves. When a pa-
tient opens up about their
facial disfigurement and

vulnerabilities, I always val-

idate how they feel. It’s im-
portant to recognize the
impact of what they are go-
ing through. It is import-
ant to recognize for both

male and female patients
that a change in appear-
ance due to thyroid eye dis-
easeisnot a trivial issue. I
also stress that undergo-
ing cosmetic procedures
to reverse what this dis-
ease has done is not some-
thing to be embarrassed
about. We then discuss
what treatment options
are available. Small inter-
ventions such as sleeping
with an extra pillow or us-
ing a nice eye cream may
help mitigate eyelid swell-
ing. Ialso bring up the
conversation of the types
of surgery that are avail-
able to help address these
symptoms. We discuss sur-
gical options including or-
bital decompression and
upper and lower lid bleph-
aroplasty. All patients who
undergo surgery have a
customized approach tai-
lored to their concerns and
their clinical exam. Often,
surgery is a blend of func-
tional and cosmetic proce-
dures to help meet the pa-
tient’s goal.
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THYROID EYE
DISEASE (TED)
ASSESSMENT

The effects of TED not only cause debilitating eye symptoms such as pain,
proptosis and chronic dryness, they also impact every area of a patient’s life,
from their ability to work to their confidence when socializing. While TED is
closely linked to Graves’ disease, they are distinct diseases that require co-

management by a TED eye specialist and an endocrinologist. To ensure timely
diagnosis and treatment, guidelines from the American Thyroid Association
and European Thyroid Association recommend evaluating patients with
Graves’ for signs of TED at each eye exam, based on the criteria below.

ASSESS DISEASE ACTIVITY
Does the patient have any of the following signs of TED?

[J Spontaneous retrobulbar pain [J Swelling of the eyelids

[ Pain on attempted up or lateral gaze [J Inflammation of the caruncle and/or plica

[J Redness of the eyelids [J Conjunctival edema, also known as chemosis
[J Redness of the conjunctiva

ASK PATIENTS ABOUT THEIR QUALITY OF LIFE
Do your eye symptoms interfere with any of the following?

[J Driving [J Computer work [ Reading [J Watching television

Do your eye symptoms affect your ability to work or socialize?
O Yes [ No ] Sometimes

Are you bothered by changes in your appearance because of your eye symptoms?
O Yes [ No ] Sometimes

Have you felt depressed or anxious because of your eye symptoms?
O Yes [ No ] Sometimes

Source: Burch HB, et al. Eur Thyroid J. 2022;11(6):€220189. Note: Not complete. For full guidelines, visit thyroid.org.




