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Abstract
● AIM: To explore the efficacy of teprotumumab N01 
(IBI311), an insulin‑like growth factor‑1 receptor (IGF-1R) 
inhibitor, in thyroid eye disease (TED) patients who had 
failed glucocorticoids.
● METHODS: In this pilot case series study, patients 
with TED failing intravenous or oral glucocorticoid treatments 
were treated with teprotumumab N01 (10 mg/kg for the first 
infusion then 20 mg/kg every 3wk for subsequent 3 infusions). 
Proptosis, clinical activity score (CAS), Gorman diplopia 
score, magnetic resonance imaging (MRI), adverse events 
and laboratory tests were evaluated during the treatment.
● RESULTS: The patients’ mean age was 38.7y, 6 of 10 
were female, and TED duration of these patients ranged 
from 0.8 to 5y. At week 12, 7 patients had proptosis 
response, 6 achieved a CAS of 0 or 1 and 5 achieved an 

overall response. For patients with proptosis improvement, 
MRI also showed consistent changes including volume 
decrease of extraocular muscles and orbital fat tissues. The 
incidence of adverse events was low. 
● CONCLUSION: Teprotumumab N01 infusions result 
in proptosis response and clinical activity improvements 
accompanied with favorable safety profile in TED patients 
who had failed glucocorticoids. Randomized controlled trials 
will be conducted to further assess the efficacy and safety 
of teprotumumab N01 in TED patients.
● KEYWORDS: thyroid eye disease; glucocorticoids; 
insulin‑like growth factor‑1 receptor; teprotumumab N01; 
IBI311
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INTRODUCTION

T hyroid eye disease (TED) is a disfiguring and potentially 
sight-threatening autoimmune inflammatory disorder 

commonly associated with Graves hyperthyroidism. Clinical 
manifestations vary among patients, ranging from mild dry eye 
symptoms to sight-threatening exposure keratopathy or optic 
neuropathy[1]. Exophthalmos is the hallmark of TED and is 
difficult to treat with medication[2].
For a long period of time, glucocorticoids have been the first-
line treatment for patients with active moderate-to-severe 
TED[3-4]. However, the effectiveness of glucocorticoids on 
proptosis was limited, ranging from 0 to 46%[4-6]. Moreover, 
glucocorticoids may result in a series of unwanted side effects, 
including weight gain, mood alterations, glucose intolerance, 
osteopenia, infections, gastric distress, and even some rare but 
fatal complications, including fulminant hepatic failure, cardiac 
arrhythmias, and myocardial infarction[7-8]. Given limitations 
to the effectiveness and safety profile of glucocorticoid therapy 
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for TED, there has been ongoing research on alternative 
therapies.
In the last few decades, better understanding of the 
pathophysiology of TED indicated that insulin-like growth 
factor 1 receptor (IGF-1R), together with thyrotropin receptors, 
form physical and functional complexes on orbital fibroblasts 
and immune cells and cause TED[9]. Teprotumumab, a 
monoclonal antibody targeting IGF-1R, interrupts the progress 
of TED[10]. The transformative phase 2 and phase 3 trials of 
teprotumumab have demonstrated marked improvements in 
proptosis, clinical activity score (CAS), diplopia, as well as 
patient-reported outcomes, representing a major contribution 
to the advancement of TED treatment[11-12]. Although 
teprotumumab received its initial United States Food and 
Drug Administration (US FDA) approval for the treatment 
of TED in January 2020, followed by regulatory approval in 
a number of countries and regions, it is still not available in 
China. Therefore, glucocorticoids still remain as the first-line 
treatment for TED in many countries, including China, despite 
their safety concerns and limited efficacy.
Teprotumumab N01 (IBI311) is a recombinant fully human 
anti-IGF-1R monoclonal antibody developed in China for 
the treatment of moderate-to-severe TED. Although it has the 
same amino acid sequence as teprotumumab, teprotumumab 
N01 differs in its modified dosage form (change from 
lyophilized powder to solution), which is designed to 
facilitate administration. A phase II trial of teprotumumab 
N01 demonstrated its superiority over placebo in proptosis 
response at week 12 in patients with moderate-to-severe 
active TED[13], and a phase III trial of teprotumumab N01 
has evaluated its efficacy and safety[14]. In the phase II and III 
studies of teprotumumab N01 and teprotumumab, patients who 
had previously received high-dose glucocorticoids for TED 
were excluded. Therefore, the efficacy of IGF-1R inhibitor in 
TED patients who do not respond to glucocorticoids remains 
unclear. Therefore, the purpose of this case series was to 
study the efficacy of teprotumumab N01 in patients who 
do not respond to glucocorticoids (defined as a reduction in 
CAS of less than 2 points following a 3-month treatment of 
intravenous methylprednisolone (4.5–8.0 g) or 3–6mo of oral 
glucocorticoids).
PARTICIPANTS AND METHODS
Ethical Approval  The authors state that the study was 
approved by the institutional review board/ethics committee 
at Peking University People’s Hospital (approval number: 
RD2022-417) and was conducted in accordance with the 
principles of the Declaration of Helsinki. All patients provided 
written informed consent.
This was an investigator-initiated prospective pilot case 
series study, and was a separate part of a clinical study 

which included a second part of randomized clinical trial 
(registered on https://www.medicalresearch.org.cn). Patients 
who have been exposed to glucocorticoids and have failed 
the treatment, defined as less than 2 points of CAS reduction 
or less than 2 mm decrease in proptosis after 3-month 
treatment of methylprednisolone (4.5 to 8.0 g) or 3–6mo of 
oral glucocorticoids, prednisone (start at 30 mg, taper and 
discontinue), or methylprednisolone (start at 24 mg, taper and 
discontinue), were treated with teprotumumab N01 (10 mg/kg 
for the first infusion then 20 mg/kg for subsequent infusions) 
every 3wk for a total of 4 infusions. The last follow-up 
occurred at 3wk after the last infusion (week 12).
Proptosis response (defined as a reduction in proptosis ≥2 mm 
without a corresponding deterioration of ≥2 mm in the fellow 
eye), percentage of patients achieved a CAS of 0 or 1, overall 
response (defined as a reduction of ≥2 points in the CAS and 
a reduction in proptosis of ≥2 mm without a corresponding 
deterioration of ≥2 points or ≥2 mm in the fellow eye), change 
from baseline to week 12 in diplopia response (defined as 
reduction in diplopia ≥1 grade from baseline) and adverse 
events were assessed during teprotumumab N01 treatment. 
Patients also received orbital magnetic resonance imaging 
(MRI) before and after the treatment.
RESULTS
Patients included 6 women and 4 men, aged between 21 
and 57y (mean age 38.7y). All of them were Chinese with a 
TED duration ranging from 0.8 to 5y (Table 1). The average 
proptosis at baseline was 21.5 mm [standard deviation (SD) 
4.94 mm], 2 of 10 patients had a baseline CAS score of 5, 
and 4 of 10 patients presented diplopia at baseline. Three 
patients were prior smokers and 1 patient was a current 
smoker. Eight of 10 patients failed 3-month treatment of 
intravenous methylprednisolone. Three patients received oral 
glucocorticoids and two underwent local injection of steroids, 
whereas clinical manifestations including proptosis and 
diplopia were exacerbated after these treatments. All patients 
completed 4 infusions of teprotumumab N01 at week 0, 3, 
6, and 9, but 2 patients lost to the last follow-up at week 12, 
resulting in a study completion rate of 80%.
Table 2 presents the baseline and week 12 measurements of 
proptosis, CAS and diplopia for these 8 patients. At week 
12, of the 10 patients, 7 patients (70%) achieved a proptosis 
response, 6 patients (60%) achieved a CAS of 0 or 1 and 5 
patients (50%) achieved an overall response. In addition, 
results of MRI supported the improvement of proptosis and 
CAS in these patients, as mean changes of fat tissue volume 
and extraocular muscles were -0.92 cm3 (SD 1.42) and -1.32 cm3 
(0.91). Treatment-emergent adverse events (Table 3) were all 
mild or moderate. No serious adverse events were observed. 
Muscle spasm, irregular menstruation, hyperuricemia, and 

Teprotumumab N01 for TED patients failing steroids
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hearing impairment were each reported in one case during the 
treatment period, all were in the process of recovering at the 
last follow-up.
Audiometry and blood sugar were also monitored throughout 
the study. The mean change in hearing threshold was modest 
across frequencies, with increases of 5.00, 6.43, 7.14, and 
3.57 dB at 0.5, 1, 2, and 4 kHz, respectively, resulting in an 

overall mean change of 5.54 dB. Mean fasting blood glucose 
(FBG) remained stable, with values of 5.21 mmol/L at baseline 
and 5.20 mmol/L post-treatment. Mean HbA1c showed a slight 
increase from 5.61% to 5.70%.
One patient who failed highest dose of methylprednisolone 
pulse infusion (7.5 g) and oral steroids demonstrated 
proptosis decrease by 3 mm and CAS score decrease from 

Table 1 Demographics and clinical characteristics

Case Age (y) Sex Smoker TED 
duration (y) Prior treatment Prior steroids 

course
Cumulative steroids 

dose TSH (mIU/L) TRAb (IU/L)

1 47 Male Prior 0.9 IV steroids 3mo 5.75 g 1.63 1.20

2 27 Female Never 1.0 IV steroids 3mo 4.5 g 0.11 15.20

3 21 Female Never 1.5 IV steroids 3mo 4.5 g 3.86 9.76

4 33 Male Prior 1.3 Oral steroids 3mo 1.2 g 1.00 10.29

5 45 Female Never 0.8 IV steroids 3mo 4.5 g 2.54 2.11

6 45 Female Never 1.2 IV and oral steroids 6mo IV: 1 g; oral: 4 g <0.01 1.93

7 25 Female Never 1.3 Local steroids injection 4 injections N/A 6.73 13.42

8 57 Male Current 1.2 IV and oral steroids 3mo IV: 7.5 g; oral: N/A 2.60 7.52

9 32 Male Prior 1.1 IV and local injection of steroids 3mo 4.5 g 1.06 4.06

10 55 Female Never 5.0 IV steroids 3mo 4.5 g 0.01 31.90

IV: Intravenous; N/A: Not applicable; TED: Thyroid eye disease; TRAb: Thyrotropin receptor antibodies; TSH: Thyrotropin.

Table 2 Therapeutic response

Case
Baseline 
proptosis 

(mm)

Proptosis after 
teprotumumab N01 

treatment (mm)

Proptosis 
reduction 

(mm)

Baseline 
CAS

CAS after 
teprotumumab 
N01 treatment

CAS 
improvement

CAS 
0/1

Diplopia 
score at 
baseline

Diplopia 
score at 
week 12

Diplopia 
response

1 24 21 3 4 2 2 No 3 3 No

2 22 19 3 5 1 4 Yes 0 0 N/A

4 20 18 2 2 1 1 Yes 0 0 N/A

5 20.5 19 1.5 3 1 2 Yes 0 0 N/A

7 24 21 3 3 0 3 Yes 1 0 Yes

8 28 25 3 5 0 5 Yes 0 0 N/A

9 23 20 3 3 0 3 Yes 3 0 Yes

10 24 22 2 3 2 1 No 2 2 No

Case 3 and Case 6 were lost at the last follow-up, hence no efficacy data. CAS: Clinical activity score; N/A: Not applicable (these patients were of 

no diplopia at baseline).

Table 3 Summary of adverse events

Adverse events 1 2 3 4 5 6 7 8 9 10 Total, n (%)

Abdominal distension √ 1 (10)
Asthenia √ 1 (10)
Blood uric acid increased √ 1 (10)
Diarrhea √ √ √ 3 (30)
Dizziness √ 1 (10)
Hearing impairment √ 1 (10)
Heart rate decreased √ √ 2 (20)
Menstrual disorder √ 1 (10)
Muscle spasm √ 1 (10)
Nasal dryness √ 1 (10)
Nausea √ 1 (10)
Taste disorder √ 1 (10)
Weight decreased √ 1 (10)
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5 to 0, indicating a significant response after treatment of 
teprotumumab N01. Detailed information was summarized as 
following.
Case Presentation  A 57-year-old male patient presented 
with eyelid edema, proptosis, photophobia, and increased 
lacrimation in June 2022. Initial tests showed normal thyroid 
function but positive TRAb, leading to a suspected diagnosis 
of TED. He was treated with prednisone for 6mo, but failed to 
respond. The patient had a history of smoking with no family 
history of hyperthyroidism or TED. Six months later, his 
symptoms worsened, with the addition of intermittent diplopia. 
Further tests revealed positive TRAb and thyroid stimulating 
immunoglobin and MRI showed thickened extraocular 
muscles and orbital fat edema. After formally diagnosed with 
active TED, the patient underwent methylprednisolone pulse 
therapy totaling 7.5 g. This treatment reduced inflammatory 
symptoms and orbital fat edema but showed limited effect 
on proptosis. The baseline proptosis of the study eye was 
28 mm accompanied with a CAS of 5. In September 2023, 
the patient began teprotumumab N01 treatment (initial dose 
of 10 mg/kg followed by 20 mg/kg 3 doses every 3wk). At 
week 12, the patient’s condition had markedly improved: CAS 
score reduced to 0, proptosis decreased by 3 mm, and MRI 
showed significant improvements in proptosis and muscle 
inflammation of the study eye (Figure 1) without any adverse 
events. The patient’s TED maintained stable during follow-up. 
This patient achieved high response (defined as a reduction of 
3 mm or more in proptosis and a decrease of at least 3 points in 
CAS[11]).
DISCUSSION
Glucocorticoids have long been the first-line treatment for 
TED. Although glucocorticoids may provide benefits in 
mitigating inflammatory symptoms during the acute phase 
of TED, their impact on reducing proptosis and alleviating 
diplopia is limited[15]. Furthermore, glucocorticoids, especially 
high-dose glucocorticoids, are associated with significant 
adverse events, including but not limited to hypertension, 
hyperglycemia, osteoporosis, gastrointestinal bleeding, and 
liver function impairment[16-17]. Teprotumumab, an IGF-1R 
antibody, has demonstrated significant proptosis response in 
patients with TED and has been recommended by American 

and European guidelines for patients with moderate-to-
severe and active TED[3-4]. In China, teprotumumab is still 
not available, and teprotumumab N01, as a modified form 
of teprotumumab, has proved its efficacy and safety in 
randomized controlled trials[13-14]. Patients with prior use of 
glucocorticoids were excluded in trials for both teprotumumab 
and teprotumumab N01[11-14]. Therefore, the therapeutic 
response to IGF-1R inhibitors in individuals previously treated 
with glucocorticoids remains unevaluated in those studies. 
An indirect comparison showed that teprotumumab is also 
associated with greater improvements in proptosis and diplopia 
compared with intravenous methylprednisolone[18]. However, 
whether patients failing glucocorticoid treatment can benefit 
from anti-IGF-1R agents is still unclear.
In this study, 10 active TED patients who failed glucocorticoids 
were treated with teprotumumab N01 for a total of 4 infusions. 
At week 12, 70% of patients (7 of 10) showed a proptosis 
response, with a mean reduction of 2.50 mm from baseline. 
This is comparable to the results of the phase 3 trial of 
teprotumumab, which reported a 76% proptosis response 
rate and a 2.70 mm mean reduction at the same time point[12]. 
It is worthwhile to point out that patients in the phase 3 
trial of teprotumumab were treatment-naïve patients. In 
clinical practice, patients whose disease was refractory to 
intravenous or oral steroid therapy showed rapid response 
following teprotumumab administration[19-20]. Furthermore, 
two retrospective studies, one evaluating teprotumumab for 
patients failing conventional therapies including corticosteroids 
and one evaluating teprotumumab or tocilizumab for patients 
failing steroids, have demonstrated 85.9% and 81% proptosis 
response in patients after at least 4 infusions of teprotumumab, 
respectively[21-22]. These findings align closely with the outcomes 
observed in our prospective case series, which substantiate 
that patients who fail to respond to glucocorticoid therapy can 
derive clinical benefit from teprotumumab N01 treatment.
In this case series study, five patients (62.5%) achieved 
high response according to the definition in phase 2 study 
of teprotumumab[11], even in the patient whose baseline 
proptosis and CAS indicating a severe disease status. These 
results support the use of teprotumumab N01 in patients who 
failed prior glucocorticoid treatment. IGF-1R inhibition can 

Figure 1 MRI manifestations of Case 8  A: Pretreatment coronal MRI findings, revealing apical crowding accompanied by extraocular muscle 

hypertrophy; B: Post-treatment imaging following a 12-week therapeutic regimen, showing resolution of apical crowding with concomitant 

reduction in extraocular muscle dimensions.

Teprotumumab N01 for TED patients failing steroids
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prevent extraocular muscle and fat tissue proliferation and 
remodeling, reducing tissue swelling. The preliminary effect 
of teprotumumab N01 on TED patients failing glucocorticoids 
warrants further validation in randomized, placebo-controlled 
trials.
Proptosis response of these patients was further assessed by 
MRI. Patients who achieved a proptosis response in this study 
exhibited varying degrees of reduction in ocular fat tissue and 
extraocular muscles on MRI. These findings are generally 
consistent with clinical measurements in this study. No specific 
tendency was observed regarding which muscle was most 
affected, whereas inferior rectus muscle volume exhibited 
the largest reduction in most evaluable patients in phase 3 
trial of teprotumumab[12]. Small sample size may cause such 
difference; with respect to the most affected muscle, 35% mean 
percentage decrease in volume from this study is slightly lower 
than results in phase 3 trial of teprotumumab. Meanwhile, 
patients with greater volume of extraocular muscles at 
baseline tend to present more decrease after teprotumumab 
N01 treatment. A systematic review has suggested the signal 
intensity ratio on T1 weighted MRI of extraocular muscles 
as an imaging parameter for management of TED[23]. MRI 
imaging is a promising method for TED diagnosis and activity 
assessment, whereas the investigation of robust criteria is 
necessary.
All patients tolerated teprotumumab N01 treatment and no 
patients experienced serious adverse events. Only one patient 
experienced hearing impairment with abnormal audiometry test 
after teprotumumab N01 treatment. Multiple post marketing 
studies of teprotumumab have indicated high percentage of 
patients with otologic symptoms[24-28]. Although rate of hearing 
impairment is low in this case series, it should be investigated 
in further randomized trials. Notably, hyperglycemia is an 
important adverse reaction of teprotumumab, with multiple 
case reports and real-world studies indicating the relationship 
between teprotumumab and hyperglycemia[29-32]. Although 
no hyperglycemia was reported in this case series study, 
this adverse event should be further investigated in the 
future studies of teprotumumab N01. The incidence of other 
important adverse events in the trials of teprotumumab 
including menstrual disorder, muscle spasm, and injection 
reaction was low or not reported in this case series. 
Collectively, teprotumumab N01 demonstrated a favorable 
safety profile. Our findings suggest that teprotumumab 
N01 exhibits an efficacy and safety profile comparable to 
teprotumumab in patients who had failed glucocorticoids. 
Further evaluation of teprotumumab N01 in this population 
will be conducted in a randomized controlled trial.
This study has several limitations. Sample size of this study is 
small. With only 10 patients, this case series provides limited 

statistical power and may not be representative of the broader 
TED population who fail glucocorticoids. The absence of 
a control group makes it difficult to definitively attribute 
improvements to teprotumumab N01 rather than natural disease 
course or delayed effects of previous treatments. In addition, 
given that 70% of TED patients achieved a proptosis response 
by week 12 in the phase 3 trial of teprotumumab N01[14], this 
study only utilized a 12-week treatment period to preliminarily 
evaluate efficacy. This follow-up period may not be sufficient 
to assess the long-term efficacy and safety of teprotumumab 
N01 in patients who failed prior glucocorticoids. Despite these 
limitations, this case series provides important preliminary 
evidence for the potential efficacy of teprotumumab N01 in 
TED patients who failed to respond to glucocorticoid. Based 
on the results in this study, a randomized, double-masked, 
placebo-controlled clinical trial has been designed to evaluate 
the efficacy and safety of teprotumumab N01 in patients with 
TED who had failed glucocorticoids (ClinicalTrials.gov, 
NCT06269393).
In conclusion, this pilot case series of 10 TED patients who 
failed prior glucocorticoid treatment provides preliminary 
evidence for the efficacy and safety of teprotumumab N01. 
The study demonstrated notable improvements in proptosis, 
CAS and diplopia supported by MRI findings, and the safety 
profile was favorable. Teprotumumab N01 can serve as a novel 
treatment option for TED patients failing glucocorticoids.
ACKNOWLEDGEMENTS
Authors’ Contributions: Conceptualization: Zhang XY 
and Ji LN; Methodology: Zhao W and Zhang XY; Funding 
acquisition and project administration: Zhang XY; Supervision: 
Ji LN; Investigation: Zhao W, Li TY, Na Y, Gou XY, Zhou 
LL, Cheng J, and Zhang XY; Formal analysis: Zhao W, Li TY, 
and Gou XY; Validation: Xu YH, Cheng J, and Zhang XY; 
Writing—original draft: Zhao W and Li TY; Writing—review 
& editing: Na Y, Gou XY, Zhou LL, Xu YH, Cheng J, Zhang 
XY, and Ji LN.
Data Availability Statement: The de-identified individual 
data are not publicly available because of participant privacy 
considerations. Data may be made available from the 
corresponding authors upon reasonable request. 
AI-Generated Content Disclosure: None.
Conflicts of Interest: Zhao W, None; Li TY, None; Na Y, 
None; Gou XY, None; Zhou LL, None; Xu YH, employee of 
Innovent Biologics, Inc.; Cheng J, None; Zhang XY, None; Ji 
LN, None.
REFERENCES

1 Bahn RS. Graves’ ophthalmopathy. N Engl J Med 2010;362(8):726-738.

2 Hoang TD, Stocker DJ, Chou EL, et al. 2022 update on clinical 

management of Graves disease and thyroid eye disease. Endocrinol 

Metab Clin North Am 2022;51(2):287-304.



2298

3 Bartalena L, Kahaly GJ, Baldeschi L, et al. The 2021 European Group 

on Graves’ orbitopathy (EUGOGO) clinical practice guidelines for 

the medical management of Graves’ orbitopathy. Eur J Endocrinol 

2021;185(4):G43-G67.

4 Burch HB, Perros P, Bednarczuk T, et al. Management of thyroid 

eye disease: a Consensus Statement by the American Thyroid 

Association and the European Thyroid Association. Thyroid 

2022;32(12):1439-1470.

5 Bartalena L, Krassas GE, Wiersinga W, et al. Efficacy and safety of 

three different cumulative doses of intravenous methylprednisolone for 

moderate to severe and active Graves’ orbitopathy. J Clin Endocrinol 

Metab 2012;97(12):4454-4463.

6 Kahaly GJ, Riedl M, König J,  et al .  Mycophenolate plus 

methylprednisolone versus methylprednisolone alone in active, 

moderate-to-severe Graves’ orbitopathy (MINGO): a randomised, 

observer-masked, multicentre trial. Lancet Diabetes Endocrinol 

2018;6(4):287-298.

7 Oray M, Abu Samra K, Ebrahimiadib N, et al. Long-term side effects of 

glucocorticoids. Expert Opin Drug Saf 2016;15(4):457-465.

8 Adcock IM, Mumby S. Glucocorticoids. Handb Exp Pharmacol 

2017;237:171-196.

9 Smith TJ, Janssen JAMJL. Insulin-like growth factor-I receptor and 

thyroid-associated ophthalmopathy. Endocr Rev 2019;40(1):236-267.

10 Krieger CC, Sui XL, Kahaly GJ, et al. Inhibition of TSH/IGF-1 

receptor crosstalk by teprotumumab as a treatment modality of thyroid 

eye disease. J Clin Endocrinol Metab 2022;107(4):e1653-e1660.

11 Smith TJ, Kahaly GJ, Ezra DG, et al. Teprotumumab for thyroid-

associated ophthalmopathy. N Engl J Med 2017;376(18):1748-1761.

12 Douglas RS, Kahaly GJ, Patel A, et al. Teprotumumab for the treatment 

of active thyroid eye disease. N Engl J Med 2020;382(4):341-352.

13 Zhang H, Sun J, Li Y, et al. A Phase 2 Study to Evaluate Efficacy 

and Safety of IBI311 In Chinese Subjects with Active Thyroid Eye 

Disease. The 21st International Congress of Endocrinology; 2024 Mar 

1-3; Dubai, UAE.

14 Zhang HY, Sun J, Li YW, et al. IGF-1R inhibitor IBI311 for 

the treatment of active thyroid eye disease in Chinese patients: 

the RESTORE-1 randomized clinical trial. JAMA Ophthalmol 

2025;143(11):964.

15 Bartalena L, Tanda ML. Current concepts regarding Graves’ 

orbitopathy. J Intern Med 2022;292(5):692-716.

16 Fardet L, Fève B. Systemic glucocorticoid therapy: a review of its 

metabolic and cardiovascular adverse events. Drugs 2014;74(15): 

1731-1745.

17 Huscher D, Thiele K, Gromnica-Ihle E, et al. Dose-related patterns of 

glucocorticoid-induced side effects. Ann Rheum Dis 2009;68(7): 

1119-1124.

18 Douglas RS, Dailey R, Subramanian PS, et al. Proptosis and diplopia 

response with teprotumumab and placebo vs the recommended 

treatment regimen with intravenous methylprednisolone in moderate 

to severe thyroid eye disease: a meta-analysis and matching-adjusted 

indirect comparison. JAMA Ophthalmol 2022;140(4):328-335.

19 Cheng OT, Schlachter DM. Teprotumumab in advanced reactivated 

thyroid eye disease. Am J Ophthalmol Case Rep 2022;26:101484.

20 Kelly DA, Turbin RE. Rapid response of thyroid eye disease, 

peripheral edema, and acropathy to teprotumumab infusion. Am J 

Ophthalmol Case Rep 2024;34:102031.

21 Men CJ, Amarikwa L, Pham B, et al. Teprotumumab for the treatment 

of recalcitrant thyroid eye disease. Ophthalmic Plast Reconstr Surg 

2024;40(3):276-285.

22 Toro-Tobon D, Rachmasari KN, Bradley EA, et al. Medical therapy in 

patients with moderate to severe, steroid-resistant, thyroid eye disease. 

Thyroid 2023;33(10):1237-1244.

23 Vaishnav YJ, Mawn LA. Magnetic resonance imaging in the 

management of thyroid eye disease: a systematic review. Ophthalmic 

Plast Reconstr Surg 2023;39(6S):S81-S91.

24 Stan MN, Krieger CC. The adverse effects profile of teprotumumab. J 

Clin Endocrinol Metab 2023;108(9):e654-e662.

25 Sears CM, Azad AD, Amarikwa L, et al. Hearing dysfunction 

after treatment with teprotumumab for thyroid eye disease. Am J 

Ophthalmol 2022;240:1-13.

26 Hori K, Wenger T, Davuluru S, et al. Otologic symptoms in patients 

treated with teprotumumab: a multi-institutional national cohort study. 

Laryngoscope 2026;136(1):395-402.

27 Barnett MJL, Lam J, Jara-Tantoco MN, et al. Teprotumumab and 

sensorineural hearing loss: a propensity score-matched retrospective 

cohort study. Endocr Connect 2025;14(7):e250293.

28 Markle JC, Johanis A, Shaia JK, et al. Risk of audiologic side effects 

with teprotumumab treatment for thyroid eye disease: propensity 

matched analysis. Eye (Lond) 2025;39(6):1107-1114.

29 Cottom S, Barrientez B, Melson A. Severe hyperglycemia with 

teprotumumab for treatment of thyroid eye disease. Case Rep 

Ophthalmol 2024;15(1):246-249.

30 Carter C, Marks M, Bundeff AW, et al. A case of rapidly declining 

glycemic control and diabetic ketoacidosis in a newly diagnosed 

diabetes patient after starting teprotumumab for thyroid eye disease. 

Endocrine 2024;83(1):65-68.

31 Amarikwa L, Mohamed A, Kim SH, et al. Teprotumumab-related 

hyperglycemia. J Clin Endocrinol Metab 2023;108(4):858-864.

32 Zhang S, Wang YD, Qi Z, et al. Data mining and analysis of adverse 

event signals associated with teprotumumab using the Food and Drug 

Administration adverse event reporting system database. Int J Clin 

Pharm 2024;46(2):471-479.

Teprotumumab N01 for TED patients failing steroids


