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Memorandum 
 
Date:  January 13, 2020   
  
To:  Jacquelyn Smith 

Regulatory Health Project Manager 
Division of Transplant and Ophthalmology Products (DTOP) 

   
From:   Carrie Newcomer, PharmD 
   Regulatory Review Officer 
   Office of Prescription Drug Promotion (OPDP)    
 
Subject:  BLA: 761143 

 TEPEZZA (teprotumumab-trbw) for injection, for intravenous  
 use 

            
   
OPDP has reviewed the proposed Prescribing Information (PI) and 
Carton/Container Labeling submitted for consult on August 26, 2019, for 
TEPEZZA (teprotumumab-trbw) for injection, for intravenous use.  OPDP’s 
comments on the proposed PI and carton and container labeling are based on 
the versions emailed from DTOP (Jacquelyn Smith) to OPDP on January 10, 
2020, attached below. 
 
OPDP has no further comments on the carton/container labeling.  Our comments 
on the PI are provided directly on the proposed PI, attached below. 
 
Thank you for your consult.  If you have any questions on our comments for the 
proposed labeling, please contact Carrie Newcomer at 6-1233, or 
carrie.newcomer@fda.hhs.gov. 

FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research 
Office of Prescription Drug Promotion  

Reference ID: 4545451

15 Page(s) of Draft Labeling have been Withheld in Full as B4 (CCI/TS) 
immediately following this page 
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Clinical Inspection Summary 

I. OVERALL ASSESSMENT OF FINDINGS AND RECOMMENDATIONS

Two clinical  investigators, Drs. Fowler and Dailey, were inspected in support of this BLA. An 
inspection of the sponsor, Horizon Pharma, was also conducted. Based on the results of the 
inspections of the clinical sites and the preliminary results of the inspection of the sponsor, the 
studies (Protocols HZNP-TEP-301 and TED01RV) appear to have been conducted adequately, and 
the data generated by these sites and submitted by the sponsor appear acceptable in support of the 
respective indication.

II. BACKGROUND 

The Applicant submitted this NDA to support the use of TEPEZZA for the treatment of active 
Thyroid Eye Disease (TED).

Clinical inspections were requested for the following protocols in support of this application:

Date December 7, 2019
From Roy Blay, Ph.D., Reviewer

Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
Office of Scientific Investigations (OSI)

To Willliam Boyd, M.D., Team Leader 
Wiley Chambers, M.D., Medical Officer
Jacquelyn Smith., Regulatory Project Manager
Division of Transplant and Ophthalmology Products (DTOP)

BLA# 761143
Applicant Horizon Pharma Ireland, Ltd.
Drug TEPEZZA (teprotumumab) for Injection
NME Yes
Review Priority Priority
Proposed Indication Treatment of Active Thyroid Eye Disease (TED)
Consultation Request Date August 28, 2019
Summary Goal Date December 12, 2019
Action Goal Date December 20, 2019
PDUFA Date March 6, 2019
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Protocol HZNP-TEP-301

Title: “A Phase 3, Randomized, Double-Masked, Placebo-Controlled, Parallel-Group, Multicenter 
Study Evaluating Teprotumumab (HZN-001) Treatment in Subjects with Active Thyroid 
Eye Disease”

The primary objective of this study was to evaluate the effect of teprotumumab versus
placebo on the proptosis responder rate (i.e., percentage of subjects with a ≥2 mm
reduction from Baseline in proptosis in the study eye without deterioration [≥2 mm
increase] of proptosis in the fellow eye) at Week 24.

This was a randomized, double-masked, placebo-controlled, parallel-group, multicenter study of 
the efficacy, safety and tolerability of teprotumumab in subjects with moderate-to- severe active 
TED. Subjects meeting eligibility criteria were randomized on Day 1 in a 1:1 ratio (stratified by 
tobacco use status) to receive 8 infusions of teprotumumab (10 mg/kg for the first infusion and 20 
mg/kg for the remaining 7 infusions) or placebo. All subjects entered a 24-week Double-Masked 
Treatment Period, during which study drug was infused on Day 1 (Baseline) and Weeks 3, 6, 9, 12, 
15, 18, and 21 (with a final visit at Week 24). Non-responders during the Double-Masked 
Treatment Period were eligible

to enter an open-label extension study. Proptosis responders and proptosis non-responders who 
chose not to enter the extension study then entered a study drug-free Follow-Up Period out to 
Week 72. Final study contact was planned for Week 120.

Efficacy was assessed as proptosis (measured as exophthalmos evaluation of the Clinical
Measures of Severity), the Clinical Activity Score (CAS,7-item scale), diplopia
(measured as part of the Clinical Measures of Severity), Clinical Measures of Severity
(including motility restriction assessments), and the Graves’ Ophthalmology-Quality of
Life questionnaire (GO-QoL). With the exception of GO-QoL, efficacy assessments were
performed for both eyes at each assessment time point. The most severely affected eye
was defined as the "study eye" at the Baseline (Day 1) Visit.

The primary efficacy endpoint for the study was the effect of teprotumumab versus
placebo on the proptosis responder rate (percentage of subjects with a ≥ 2 mm reduction
from Baseline in proptosis in the study eye, without deterioration [≥ 2 mm increase] of
proptosis in the fellow eye) at Week 24.

Protocol TED01RV

Title: “A randomized, double-masked, placebo-controlled, efficacy and safety study of RV 001, 
an insulin-like growth factor-1 receptor (IGF-1R) antagonist antibody (fully human), 
administered every 3 weeks (q3W) by intravenous (iv) infusion in patients suffering from 
active thyroid eye disease (TED)”
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The primary objective of the study was to investigate the efficacy, safety, and tolerability
of RV 001 (a fully human anti-IGF-1R antibody) administered q3W for six months, in
comparison to placebo, in the treatment of patients suffering from active TED.

This study was of a multicenter, randomized, double-masked, placebo-controlled,
parallel-group design consisting of three parts: a screening phase, a six-month double-masked
treatment phase, and a follow-up phase of 12 months. In the screening phase, subjects were 
assessed for eligibility, randomly assigned in a 1:1 ratio to a starting dose of 10 mg/kg of RV 001 
or placebo q3W via intravenous (IV) infusion followed by dose escalation to 20 mg/kg for all 
subsequent treatments. Subjects were evaluated at clinical visits every three weeks during the 
treatment period and by phone when appropriate.

The primary efficacy endpoint for the study was the assessment of whether the subject
was a responder or not (yes or no) at the end of the 6-month treatment phase (Week 24).
The “study eye” was the eye most severely affected at baseline. Though both eyes were
assessed for efficacy, only the study eye was used to assess the primary efficacy
endpoint. A responder was defined as a subject with a decrease in overall CAS of ≥ 2 points, OR 
an improvement in ductions of ≥ 10 degrees, OR a reduction of proptosis of ≥ 2 mm provided that 
there was no deterioration of CAS in the fellow eye (i.e., increase in CAS ≥ 2 points).

Rationale for Site Selection 

Drs. Fowler and Dailey were selected because of relatively high enrollments of study subjects. 

III.  RESULTS (by site):

1. Site #US-103
Brian T Fowler, M.D.
Hamilton Eye Clinic 930 Madison Avenue
#200, #370
Memphis, TN 38163 

At this study site for Protocol HZNP-TEP-301, 12 subjects were screened, and nine subjects were 
randomized to the study and completed it. Three subjects were screen failures.

Review of the informed consent forms for all 12 subjects indicated that informed consent was 
obtained appropriately prior to the initiation of any study-related procedures.  There was no 
evidence of under-reporting of adverse events.

Other records reviewed for the nine enrolled subjects included, but were not limited to, financial 
disclosure, IRB and monitor correspondence, delegation of authority, screening and enrollment 
logs, medical histories, inclusion/exclusion criteria, randomization, blinding procedures, 
concomitant medications, adverse events, laboratory results, the primary efficacy endpoint, quality 
of life questionnaires, and test article accountability and storage.
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2. Site #004
Roger Dailey, M.D.
Oculofacial Plastic Surgery Division 
3375 SW Terwilliger Blvd.
Portland, OR 97239

At this site for Protocol TED01RV, eleven subjects were screened, ten subjects were enrolled in 
the study and nine subjects completed the study. 

Review of the informed consent forms for all eleven screened subjects indicated that informed 
consent was obtained appropriately prior to the initiation of any study-related procedures.  There 
were observations of under-reporting of adverse events as discussed below regarding the issuance 
of a Form FDA 483.

Other records reviewed for the enrolled subjects included, but were not limited to, sponsor, 
monitor, and IRB correspondence, financial disclosures, study training documentation. delegation 
logs, enrollment logs, medical records, electronic Case Report Forms (eCRFs) and audit trails, 
laboratory results, eligibility criteria, the primary efficacy endpoint, concomitant medications, 
adverse events, protocol deviations, and test article accountability, Source documents were 
compared against the CRFs and data listings provided with the assignment. 

A Form FDA 483 was issued at the conclusion of the inspection noting data discrepancies between 
the source data and the eCRFs which resulted in some data either not being carried forward into 
the line listings or being listed incorrectly.  Specific examples included:

Subject Source Data eCRF Note
Left eye (study eye) Right eye (study eye) Left eye was the study eye
Use of tobradex --------------- Treatment of a stye
Presence of a stye --------------- Did not require treatment
Acid reflux --------------- Took Pepto-Bismol
Upper respiratory infection --------------- Took Robitussin
Brittle nails ---------------
Hair loss --------------- Took biotin
Use of Singulair --------------- For cold, sinus, and allergies
Use of Zaditor --------------- For itchy eyes
Use of patanol --------------- For itchy eyes
Use of amlodipine-benazepril --------------- For high blood pressure
Headache ---------------
Hair loss ---------------

Subjects  were randomized to placebo, and Subjects  were 
randomized to teprotumumab. The presence in the source documents of the above adverse events 
and the associated concomitant medications were not noted in the eCRFs and consequently not in 
the line listings.

Reference ID: 4531415
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Dr. Dailey responded in writing in a letter dated October 18, 2019. Dr. Dailey acknowledged that 
the observations listed on the Form FDA 483 were accurate. With regards to Subject , Dr. 
Dailey stated that, at the Screening Exam, it was his opinion that the right eye was the more 
affected eye; however, at the time of the Baseline Visit, the left eye appeared to be the more 
affected eye and remained the study eye per the medical records, but this change was not 
documented in the eCRF. Dr. Dailey acknowledged the lapses in documentation of the adverse 
events and concomitant medications. He stated that adequate and accurate records would 
subsequently be maintained by establishing standard operating procedures (SOPs) for source 
documentation following ICH GCP guidelines with specific emphasis on correcting discrepancies 
between source documents and case report forms. This process would be assessed once established 
to ensure that no further corrective actions would be needed. In addition, Dr. Dailey said that staff 
and faculty would be retrained regarding adverse event reporting and that the training would be 
documented.    

Reviewer’s Note: Dr. Dailey’s response appears adequate. The observed deficiencies would not 
appear to affect safety and efficacy considerations; however, it should be noted that  Subject ’s 
left eye was ultimately designated as the study eye, and the review division may wish to consider 
the data from this subject for any potential effect on study outcome. In addition, the review division 
may also wish to consider the potential impact of the test article on hair loss as two subjects 
treated with teprotumumab, Subjects , experienced hair loss which was not reported.

3. Horizon Pharma USA Inc.
150 S. Saunders Road 
Lake Forest IL 60045

This sponsor inspection reviewed the following records which included, but were not necessarily 
limited to, the sponsor’s collection of  financial disclosure records for investigators and sub-
investigators, the sponsor’s oversight of the conduct of the clinical trials, and the monitoring 
records for three of the sites conducting each of the two studies. Review of the sponsor’s records 
indicate that monitoring of the clinical sites was adequate and that none of the sites were 
terminated from participation in the study(s). Review of the records did not indicate any evidence 
of under-reporting of adverse events nor did there appear to be any concerns with database 
management or data reliability.

Reviewer’s Note:  The above  summary of the sponsor inspection is based on preliminary 
communications with the field investigator. An inspection summary addendum will be generated if 
conclusions change upon receipt and review of the EIR.
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{See appended electronic signature page}

Roy Blay, Ph.D.
Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
Office of Scientific Investigations

CONCURRENCE:

{See appended electronic signature page}

Aisha Johnson, M.D.
Team Leader 
Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
Office of Scientific Investigations

CONCURRENCE:      

{See appended electronic signature page}

Kassa Ayalew, M.D., M.P.H
Branch Chief
Good Clinical Practice Assessment Branch 
Division of Clinical Compliance Evaluation
Office of Scientific Investigations

cc: 
Central Doc. Rm.\BLA 761143
DTOP\Division Director\Ozlem Belen
DTOP\CDTL\William Boyd
DTOP\Reviewer\Wiley Chambers
DTOP\Project Manager\Jacquelyn Smith
OSI\DCCE\Division Director\Ni Khin
OSI\DCCE\GCPAB\Branch Chief\Kassa Ayalew
OSI\DCCE\GCPAB\Team Leader\Aisha Johnson
OSI\DCCE\GCPAB\Reviewer\Roy Blay
OSI\DCCE\Program Analysts\Yolanda Patague
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LABEL AND LABELING REVIEW
Division of Medication Error Prevention and Analysis (DMEPA) 

Office of Medication Error Prevention and Risk Management (OMEPRM)
Office of Surveillance and Epidemiology (OSE)

Center for Drug Evaluation and Research (CDER)

*** This document contains proprietary information that cannot be released to the public***

Date of This Review: October 30, 2019

Requesting Office or Division: Division of Transplant and Ophthalmology Products (DTOP)

Application Type and Number: BLA 761143

Product Name and Strength:  Teprotumumab-xxxxa for injection, 500 mg

Product Type: Single Ingredient Product

Rx or OTC: Prescription (Rx)

Applicant/Sponsor Name: Horizon Pharma (Horizon)

FDA Received Date: July 8, 2019 

OSE RCM #: 2019-1478

DMEPA Safety Evaluator: Nasim Roosta, PharmD

DMEPA Team Leader: Otto L. Townsend, PharmD

a Since the non-proprietary name suffix for teprotumumab has not yet been determined, “teprotumumab-xxxx” is 
used throughout this review as the nonproprietary name for this product.

Reference ID: 4513224
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1 REASON FOR REVIEW
As part of the approval process for teprotumumab-xxxx for injection, the Division of 
Transplant and Ophthalmology Products (DTOP) requested that we review the proposed 
teprotumumab-xxxx prescribing information (PI), container labels, and carton labeling for 
areas of vulnerability that may lead to medication errors. We noted that a medication 
guide was submitted, but DTOP confirmed that it was submitted in error.  Therefore, we 
did not review the medication guide.

2 MATERIALS REVIEWED 

Table 1. Materials Considered for this Label and Labeling Review
Material Reviewed Appendix Section 

(for Methods and Results)

Product Information/Prescribing Information A

Previous DMEPA Reviews B – N/A

ISMP Newsletters* C – N/A

FDA Adverse Event Reporting System (FAERS)* D – N/A

Other E – N/A

Labels and Labeling F

N/A=not applicable for this review
*We do not typically search FAERS or ISMP Newsletters for our label and labeling 
reviews unless we are aware of medication errors through our routine postmarket 
safety surveillance

3 FINDINGS AND RECOMMENDATIONS

Tables 2 and 3 below include the identified medication error issues with the submitted 
prescribing information (PI), medication guide, container labels, and carton labeling, our 
rationale for concern, and the proposed recommendation to minimize the risk for medication 
error.  

Table 2. Identified Issues and Recommendations for Division of Transplant and 
Ophthalmology Products (DTOP)

IDENTIFIED ISSUE RATIONALE FOR CONCERN RECOMMENDATION

Prescribing Information and Medication Guide– General Issues

1. The proposed 
proprietary name, 
Tepezza, is used 
throughout the 
prescribing 

The proposed proprietary 
name, Tepezza, was found 
unacceptable by DMEPA 
under IND 112952 on July 2, 
2019 due to potential 

Remove the proposed 
proprietary name, Tepezza, 
throughout the PI and 
medication guide. Until a new 
name is found to be 
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3

Table 2. Identified Issues and Recommendations for Division of Transplant and 
Ophthalmology Products (DTOP)

IDENTIFIED ISSUE RATIONALE FOR CONCERN RECOMMENDATION
information (PI) and 
medication guide.

confusion with another 
name that was also under 
review.   

conditionally acceptable, the 
placeholder “TRADENAME” 
may be used. 

Prescribing Information 

1. In section 2.4 
Reconstitution and 
Preparation, the unit 
of measure does not 
follow the lower 
numeral in the 
dosage range (e.g., 
10 to 20 mg/kg) 

The lower end of dosage 
range may be overlooked.

Include the unit of measure 
after each numeral in the 
dosage range.  For example, 
“10 mg/kg to 20 mg/kg”.

2. In section 3, Dosage 
Forms and 
Strengths, the term 
“for reconstitution” 
is used. 

This term is redundant 
because the product is 
already described as “for 
injection” and “lyophilized 
powder”. 

Remove the term “for 
reconstitution” as it is already 
used in section 2.4, 
Reconstitution and 
Preparation. 

3.

Reference ID: 4513224

(b) (4)



4

Table 3. Identified Issues and Recommendations for Container Labels and Carton Labeling

IDENTIFIED ISSUE RATIONALE FOR CONCERN RECOMMENDATION

Container Label and Carton Labeling

1. The proposed 
proprietary name, 
Tepezza, is used on the 
container labels and 
carton labeling.

We reference our July 2, 
2019 proprietary name 
request Unacceptable letter 
for IND 112952 informing 
you that the proprietary 
name, Tepezza, was found 
unacceptable due to 
potential for confusion with 
another product that is also 
under review.  

Remove the proposed 
proprietary name, Tepezza, 
from all labels and labeling. 
You may replace it with 
“TRADENAME” placeholder  
until a new name is found to be 
conditionally acceptable. 

Container Label

1. As currently presented, 
the format for expiration 
date is not defined. 

Clearly defining the 
expiration date will 
minimize confusion and risk 
for deteriorated drug 
medication errors.

Identify the expiration date 
format you intend to use.  FDA 
recommends that the human-
readable expiration date on the 
drug package label include a 
year, month, and non-zero day.  
FDA recommends that the 
expiration date appear in YYYY-
MM-DD format if only 
numerical characters are used 
or in YYYY-MMM-DD if 
alphabetical characters are 
used to represent the month.  
If there are space limitations 
on the drug package, the 
human-readable text may 
include only a year and month, 
to be expressed as: YYYY-MM if 
only numerical characters are 
used or YYYY-MMM if 
alphabetical characters are 
used to represent the month.  
FDA recommends that a 
hyphen or a space be used to 
separate the portions of the 
expiration date.   

Reference ID: 4513224
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Table 3. Identified Issues and Recommendations for Container Labels and Carton Labeling

IDENTIFIED ISSUE RATIONALE FOR CONCERN RECOMMENDATION

2. The container label is 
missing the linear 
barcode.

The linear barcode is an 
important safety feature 
necessary to correctly 
identify the product and to 
help prevent product 
selection and 
administration errors.

Per 21 CFR 201.25, the linear 
barcode must appear on the 
product container label (as 
defined by section 201(k) of 
the FD&C Act (21 U.S.C. 
321(k)). In addition, please 
ensure that the linear barcode 
on the container label is 
scannable when placed around 
the curvature of the vial.

Carton Labeling

1. As currently presented, 
the intended location for 
the lot number and 
expiration date is not 
provided on the 
proposed carton labeling 
that was submitted.

The lot number statement 
is required on the carton  
labeling per 21 CFR 
201.10(i)(1) and the 
product expiration date is 
also required on the carton  
labeling per 21 CFR 201.17.

Include the space notation for 
the lot number statement and 
expiration date.  When 
determining this placement, 
please ensure that there are no 
other numbers located in close 
proximity to the lot 
number/expiration date that 
can be mistaken as the lot 
number/expiration date.

Additionally, to minimize 
confusion and reduce the risk 
for deteriorated drug 
medication errors, identify the 
format you intend to use.  We 
recommend that the human-
readable expiration date on the 
container labels and carton 
labeling include a year, month, 
and non-zero day.  FDA 
recommends that the 
expiration date appear in YYYY-
MM-DD format if only 
numerical characters are used 
or in YYYY-MMM-DD if 
alphabetical characters are 
used to represent the month.  
If there are space limitations 

Reference ID: 4513224
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Table 3. Identified Issues and Recommendations for Container Labels and Carton Labeling

IDENTIFIED ISSUE RATIONALE FOR CONCERN RECOMMENDATION
on the drug package, the 
human-readable text may 
include only a year and month, 
to be expressed as: YYYY-MM if 
only numerical characters are 
used or YYYY-MMM if 
alphabetical characters are 
used to represent the month.  
FDA recommends that a 
hyphen or a space be used to 
separate the portions of the 
expiration date.   

2. We note that the carton 
labeling includes a 2D 
barcode.  However, it is 
unclear if this is the 
machine-readable (2D 
data matrix barcode) 
product identifier.

The Drug Supply Chain 
Security Act (DSCSA) 
requires a human-readable 
and machine-readable (2D 
data matrix barcode) 
product identifier on the 
smallest saleable unit for 
tracking and tracing 
purposes.

Add the machine-readable 2D 
data matrix barcode on the 
carton labeling.

4 CONCLUSION 

Our evaluation of the proposed teprotumumab-xxxx prescribing information (PI), container 
labels, and carton labeling identified areas of vulnerability that may lead to medication errors.  
Above, we have provided recommendations in Table 2 for the Division. Table 3 includes our 
recommendations for the proposed container labels and carton labeling that we have provided 
to the Office of Biotechnology Products (OBP) Labeling Reviewer. The OPB labeling reviewer will 
consolidate DMPEA and OBP labeling recommendations in an information request to be 
communicated to Horizon Pharma (Horizon) so that recommendations are implemented prior 
to approval of this BLA.
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APPENDICES:  METHODS & RESULTS FOR EACH MATERIAL REVIEWED 
APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION

Table 4 presents relevant product information for teprotumumab-xxxx that Horizon Pharma 
(Horizon) submitted on July 8, 2019. 

Table 4. Relevant Product Information for teprotumumab-xxxx
Initial Approval Date N/A

Active Ingredient teprotumumab

Indication For the treatment of active thyroid eye disease (TED).

Route of Administration Intravenous (IV) infusion

Dosage Form lyophilized powder

Strength 500 mg

Dose and Frequency IV infusion of 10 mg/kg for the initial treatment followed by an 
IV infusion of 20 mg/kg every three weeks. The recommended 
course of therapy is eight infusions. 

How Supplied A single-dose  vial as a lyophilized powder, one vial 
per carton

Storage Between 2°C to 8°C (36°F to 46°F), protected from light.  

Reference ID: 4513224
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APPENDIX F. LABELS AND LABELING 
F.1 List of Labels and Labeling Reviewed

Using the principles of human factors and Failure Mode and Effects Analysis,b along with 
postmarket medication error data, we reviewed the following teprotumumab-xxxx labels and 
labeling submitted by Horizon Pharma (Horizon).

 Container label
 Carton labeling 
 Prescribing Information (Image not shown)

F.2 Label and Labeling Images

b Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004. 
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