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MEMORANDUM 
REVIEW OF REVISED LABEL AND LABELING

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)

Date of This Memorandum: October 1, 2019

Requesting Office or Division: Division of Medical Imaging Products (DMIP)

Application Type and Number: NDA 200655

Product Name and Strength: Fluorodopa F 18 Injection, 0.42 mCi/mL to 8.33 mCi/mL

Applicant/Sponsor Name: The Feinstein Institute for Medical Research

OSE RCM #: 2016-225-2

DMEPA Safety Evaluator: Sarah K. Vee, PharmD

DMEPA Team Leader: Hina Mehta, PharmD

1 PURPOSE OF MEMORANDUM
The Applicant submitted revised container label and carton labeling received on September 30, 
2019 for Fluorodopa F 18. We reviewed the revised container label and carton labeling for 
Fluorodopa F 18 (Appendix A) to determine if it is acceptable from a medication error 
perspective.  The revisions are in response to recommendations that we made during a 
previous label and labeling review.a 

2  CONCLUSION
The Applicant implemented all of our recommendations and we have no additional 
recommendations at this time.

a Smith J. Label and Labeling Review for Fluorodopa F 18 (NDA 200655). Silver Spring (MD): FDA, CDER, OSE, 
DMEPA (US); YYYY MON DD. RCM No.: XXXX-XX.

Reference ID: 4499923

1 Page of Draft Labeling has been Withheld in Full as b4 (CCI/TS) immediately following this page
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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: August 13, 2019

Requesting Office or Division: Division of Medical Imaging Products (DMIP)

Application Type and Number: NDA 200655

Product Name and Strength: Fluorodopa F 18 injection
0.42 mCi/mL to 8.33 mCi/mL

Product Type: Single Ingredient Product

Rx or OTC: Prescription (Rx)

Applicant/Sponsor Name: The Feinstein Institute for Medical Research

FDA Received Date: April 10, 2019, May 8, 2019, and July 10, 2019

OSE RCM #: 2016-225-1

DMEPA Safety Evaluator: Sarah K. Vee, PharmD

DMEPA Team Leader: Hina Mehta, PharmD

Reference ID: 4476392
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1 REASON FOR REVIEW

Feinstein Institute for Medical Research submitted a response to the Complete Response (CR) 
for NDA 200655 Fluorodopa F18 Injection on April 10, 2019. As part of the NDA review process 
for fluorodopa F 18, we reviewed the proposed container labels, carton labeling, and 
Prescribing Information (PI) to identify areas of vulnerability that may lead to medication 
errors.

1.1 BACKGROUND INFORMATION

The original 505(b)(2) NDA was submitted on October 29, 2009 and received a refuse to file and 
was resubmitted on October 22, 2012.  The application received a CR on October 22, 2013 due 
to clinical/statistical, product quality, and inspection issues. On January 22, 2016 Feinstein 
Institute for Medical Research submitted a response to the CR for Fluorodopa F18 Injection for 
use as a radioactive diagnostic agent for positron emission tomographic (PET) to visualize 
dopaminergic  in the striatum  adult patients with suspectied parkinsonian 
syndromes.  

 
 Fluorodopa F 18 PET is an adjunct to other diagnostic investigations. 

We completed a label and labeling review for this application on April 26, 2016.a The 
application received a CR on September 15, 2016 for clinical/statistical issues. 

2 MATERIALS REVIEWED 

We considered the materials listed in Table 1 for this review.  The Appendices provide the 
methods and results for each material 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

Human Factors Study N/A

ISMP Newsletters* N/A

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

Other N/A

Labels and Labeling C

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

a Rutledge, M Label and Labeling Review for Fluorodopa F18 NDA 200655. Silver Spring (MD): FDA, CDER, OSE, 
DMEPA (US); 2016 APR 16. RCM No.: 2016-225.

Reference ID: 4476392

(b) (4) (b) (4)
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3

3 OVERALL ASSESSMENT OF THE MATERIALS REVIEWED

We performed a risk assessment of the proposed PI, container labels, and carton labeling for 
fluorodopa F 18 for areas of vulnerability that may lead to medication errors. Our review of the 
proposed labeling identified several areas that can be improved to increase the readability and 
prominence of important information.  We provide recommendations for the Division in section 
3.1 and the Applicant in section 3.2 to be implemented prior to approval of the NDA.  

3.1 RECOMMENDATIONS FOR THE DIVISION

A. Highlights and Prescribing Information (PI)

1. Dangerous abbreviations, symbols, and dose designations that are included in 
Institute of Safe Medication Practice’s List of Error-Prone Abbreviations, Symbols 
and Dose Designations  appear in the Highlights and Dosage and Administration 
sections of the PI.  As part of a national campaign to avoid the use of dangerous 
dose designations, FDA agreed not to approve such error dose designations in 
the approved labeling of products.  Thus, to avoid a ten-fold misinterpretation of 
dose, as referenced in ISMP’s List of Error-Prone Abbreviations, Symbols and 
Dose Designations, remove all trailing zeros (e.g. 5.0 mCi).

2. To increase readability, a unit-of-measure should follow each numeric dose 
designation. Include, ‘mCi’ and ‘GBq’ after each numeric value pertaining to 
dosage and administration throughout the PI.

B. Highlights of Prescribing Information: Dosage and Administration

1. For ease of readability revise the first two sentences to read “  
”.

2. Since special considerations need to be accounted for during preparation and 
administration add the following “See full prescribing information for additional 
preparation, administration, imaging and radiation dosimetry information”.

3.2 RECOMMENDATIONS FOR THE FEINSTEIN INSTITUTE FOR MEDICAL RESEARCH

We recommend the following be implemented prior to approval of this NDA: 

A. General Comments (Container labels & Carton Labeling)

1. Highlight the approved route of administration statement on the PDP by utilizing 
red font color, increasing font size, and placing the “For Intravenous Use Only” 
statement in a box for prominence.

2. Revise the storage information and incude excursions to match that stated in the 
Prescribing Information.

3. Add the Recommended dosage statement per 21 CFR 201.55. Add 
“Recommended dosage: See Prescribing Information.”.

Reference ID: 4476392

(b) (4)
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APPENDICES:  METHODS & RESULTS FOR EACH MATERIALS REVIEWED 
APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION

Table 2 presents relevant product information for fluorodopa F 18 received on July 10, 2019 
from The Feinstein Institute for Medical Research. 

Table 2. Relevant Product Information for fluorodopa F 18

Initial Approval Date N/A

Active Ingredient Fluorodopa F 18

Indication Fluorodopa F 18 Injection is a  
used in Positron Emission Tomography (PET) to visualize 
dopaminergic  in the striatum to assist adult patients 
with suspected parkinsonian syndromes (PS). 

Route of Administration Intravenous injection

Dosage Form injection

Strength 0.0155 GBq to 0.3082 GBq (0.42 mCi/mL to 8.33 mCi/mL)

Dose and Frequency  5 mCi (  0.185GBq)

How Supplied Multi-dose glass vial

Storage Store the Fluorodopa F 18 Injection vial upright in a lead shielded 
container at 25°C (77°F); excursions permitted to 15°C - 30°C 
(59°F - 86°F).  Avoid direct light.

APPENDIX B. PREVIOUS DMEPA REVIEWS

On May 2, 2019, we searched for previous DMEPA reviews relevant to this current review using 
the terms, fluorodopa. Our search identified one previous reviewsb, and we considered our 
previous recommendations to see if they are applicable for this current review. 

b Rutledge, M. Label and Labeling Review for fluorodopa F-18 (NDA 200655). Silver Spring (MD): FDA, CDER, OSE, 
DMEPA (US); 2016 APR 21. RCM No.: 2016-225.

Reference ID: 4476392
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(b) (4)



APPENDIX C. LABELS AND LABELING 

C.1 List of Labels and Labeling Reviewed 

Using the principles of human factors and Fai lure Mode and Effects Analysis,C along w ith 
postmarket medication error data, we reviewed the following fl uorodopa F 18 labels and 
labeling submitted by The Feinstein Institute for Medical Research. 

• Container label received on May 8, 2019 
• Lead shield label received on May 8, 2019 

• Prescribing Information (Image not shown) received on July 10, 2019 

C.2 Label and Labeling Images 

VIAL LABEL 

c Inst itute for Healt hcare Improvement (IHI). Failure Modes and Effects Analysis. Boston. IHl :2004. 
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****Pre-decisional Agency Information****

Memorandum
Date: September 20, 2016

To: Thuy M. Nguyen, Project Manager
Division of Medical Imaging Products (DMIP)

From:  Meena Ramachandra PharmD, Regulatory Review Officer
Office of Prescription Drug Promotion (OPDP)

Subject: OPDP Labeling Consult Request
[F-18] Fluorodopa (FDOPA) Injection
NDA 200655

OPDP acknowledges receipt of your February 4, 2016, consult request regarding 
the proposed labeling for [F-18] Fluorodopa (FDOPA) Injection. Final labeling 
negotiations were not initiated during this review cycle as a Complete Response 
letter was issued on September 15, 2016. Therefore, OPDP will provide 
comments regarding labeling for this application during a subsequent review 
cycle. OPDP requests that DMIP submit a new consult request during the 
subsequent review cycle.

Thank you for the opportunity to comment on these materials.
If you have any questions, please contact Meena Ramachandra at 301-402-1348 
or Meena.Ramachandra@fda.hhs.gov.

1

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

Reference ID: 3988022
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Clinical Inspection Summary NDA 200655 (F-18 Fluorodopa) 

Clinical Inspection Summary 

Date Julv 5, 2016 

From John Lee, M.D., Medical Officer 
Janice Pohlman, M.D., M.P.H., Team Leader 
Division of Clinical Compliance Evaluation (DCCE) 

To Thuy Nguyen, Regulatory Health Project Manager 
Brenda Ye, M.D., Medical Officer 
Alexander Gorovets, M.D., Clin ical Team Leader 
Division of Medical Imaging Products (DMIP) 

Application NDA200655 

Applicant The Feinstein Institute for Medical Research 

Drug F-18 Fluorodopa Injection 

New Molecular Entity Yes 

Review Prioritv Class 2 resubmission with maior amendment 

Proposed Indication I <11>r4~ imaaina for suspected Parkinsonian svndromes 

Consultation Date Januarv 19, 2016 

CIS Goal Date Julv 6, 2016 

Action Goal Date September 15, 2016 

PDUFA Due Date September 15, 2016 

I. OVERALL ASSESSMENT OF FINDINGS AND RECOMMENDATIONS 

The single pivotal study for th is NOA was audited at good clinical practice (GCP) 
inspection of the sponsor-clinical investigator site. No significant deficiencies were seen 
and a Form FDA 483 was not issued (inspection outcome of NAI , no action indicated). 
The overall study conduct appeared GCP-compliant, including oversight of study conduct. 
All audited data were adequately verifiable against source records and case report forms 
(CRFs). The data from the inspected site appear reliable as reported in the NOA. 

Reference ID: 3955045 
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II. BACKGROUND
Parkinson's disease (PD) is marked by progressive loss of striatal dopaminergic neurons.  
Parkinsonian syndromes (PS) include PD and other PD-like conditions (e.g., essential 
tremor), and treatment of PD differs from treatment of other causes of PS.  Positron 
emission tomography (PET) using F-18 fluorodopa (FDOPA) as the imaging agent is 
increasingly used for early diagnosis of PD.  FDOPA is an analog of the drug used to treat 
PD, L-dopamine (levodopa).  Following intravenous injection, dopaminergic neuron loss is 
visible as a proportional reduction in FDOPA uptake (striatal atrophy) in PD but not in 
other non-PD conditions.  PD symptoms emerge at about 50% dopaminergic neuron loss 
and the degree of striatal atrophy correlates with symptom severity.
FDOPA PET has been tauted as a safe and accurate imaging technique for evaluating 
PS.  The radionuclide F-18 has a short half-life of less than two hours, and FDOPA must 
be “manufactured” on site where FDOPA PET is to be performed.  The Feinstein Institute 
for Medical Research (FIMR) has been using FDOPA PET for nearly three decades.  
Based on this clinical experience, documented as three clinical studies, FIMR seeks the 
marketing approval of FDOPA as the imaging agent for FDOPA PET, for use as an 
adjunct to other diagnostic methods.  Two studies were audited during the previous NDA 
review cycle, and the third (Study 17) was audited for this Class 2 resubmission.
Study 17:  Clinical Study of Fluorodopa F 18 Injection Conducted by The Feinstein 
Institute for Medical Research, 350 Community Drive, Manhasset, New York 11030
The specific aims of this study were to evaluate FDOPA PET for:  (1) sensitivity, 
specificity, and clinical utility in evaluating PS, (2) inter-reader reliability, (3) quantitative 
correlation with PD diagnosis, and (4) safety, by monitoring adverse events (AEs).  
FDOPA PET was performed in 45 patients, who were then clinically followed for up to two 
years for clinical outcome.  Three independent readers interpreted the PET scans to 
evaluate the shape and size of the striatum.  The primary imaging endpoint was either 
positive or negative for dopaminergic neuron loss, and the primary clinical endpoint was 
the ability to correlate the imaging results with the clinical outcome to differentiate PD 
(abnormal PET) from essential tremor and other non-PD PS conditions (normal PET).

III. INSPECTION OUTCOME
Clinical Investigator Site Study / Enrollment Outcome*

Thomas Chaly, Ph.D.

FIMR, Northshore-LIJ Health System
350 Community Drive
Manhasset, New York

Study 17
45 subjects

May 2 - 6, 2016

NAI

NAI:  No Action Indicated, no significant deviations from GCP regulations
*The establishment inspection report (EIR) has not been received from the field office and the inspection 
outcome shown is based on preliminary communication with the field investigator.  At EIR receipt and 
review, an addendum may be forwarded to the review division if new significant findings are discovered; 
otherwise, OSI’s written correspondence with the clinical investigator (copied to review division) indicates 
completion of confirmatory EIR review.

Reference ID: 3955045
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At this clinical investigator (CI) site for Study 17:  51 subjects were screened, 45 were 
enrolled, and 45 completed the study.  Case records were reviewed in detail for all 
subjects.  The inspection consisted of general records review for the overall study 
conduct (including study oversight), CI financial disclosure, and drug accountability.  
Subject case records review consisted of informed consent, AE monitoring, and 
verification of protocol deviations and the following NDA data listings:

 Table 3:  Sensitivity and Specificity Between the PET Scan Readers

 Table 4:  Clinical Diagnosis at Referral versus Final Diagnosis with Follow Up
Standard of Truth (SOT)

 Table 8:  Quantification using Striatal Occipital Ratio (SOR) Calculation
No significant GCP deficiencies were observed and a Form FDA 483 was not issued.  All 
three readers appeared to be qualified (based on experience) and interpreted the images 
independently.  Suggestive evidence of any collaborative image interpretation was not 
observed.  The standard of truth diagnosis was established by a neurologist based on 
clinical follow up (clinical response to treatment), typically the original referring physician 
who did not otherwise participate in the study.
Overall, study conduct appeared to be adequately consistent with the study description 
presented in the NDA.  All audited data were adequately verifiable against source records 
and CRFs.  The data from this CI site appear reliable as reported in the NDA.

{See appended electronic signature page}
John Lee, M.D.
Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
Office of Scientific Investigations

CONCURRENCE: {See appended electronic signature page}
Janice K. Pohlman, M.D., M.P.H.
Team Leader
Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
Office of Scientific Investigations

CC:
DMIP / Division Director / Libero Marzella
DMIP / Clinical Team Leader / Alexander Gorovets
DMIP / Clinical Reviewer / Brenda Ye
DMIP / Regulatory Health Project Manager / Thuy Nguyen

Reference ID: 3955045
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OSI / Office Director / David Burrow
OSI / DCCE / Division Director / Ni Khin
OSI / DCCE / GCPAB / Branch Chief / Kassa Ayalew
OSI / DCCE / GCPAB / Team Leader / Janice Pohlman
OSI / DCCE / GCPAB / Medical Officer / John Lee
OSI / DCCE / GCPAB / Program Analyst / Yolanda Patague
OSI / Database Project Manager / Dana Walters

Reference ID: 3955045
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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: April 21, 2016

Requesting Office or Division: Division of Medical Imaging Products (DMIP)

Application Type and Number: NDA 200655

Product Name and Strength: Fluorodopa F 18 Injection
0.42 mCi/mL to 8.33 mCi/mL

Product Type: Single 

Rx or OTC: Rx 

Applicant/Sponsor Name: Northwell Health

Submission Date: January 22, 2016

OSE RCM #: 2016-198 

DMEPA Primary Reviewer: Michelle Rutledge, PharmD

DMEPA Team Leader: Yelena Maslov, PharmD

Reference ID: 3920931
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1 REASON FOR REVIEW
This review responds to a request from DMIP to evaluate the proposed vial label, lead shield 
labeling, and prescribing information for Fluorodopa F 18 Injection, a 505b2 and resubmission 
after a complete response. The applicant is proposing a radioactive diagnostic agent for 
positron emission tomographic (PET) to visualize dopaminergic  in the striatum  
adult patients with suspected parkinsonian syndromes.   

 
 Fluorodopa F 18 PET is an adjunct to 

other diagnostic investigations.

2 MATERIALS REVIEWED 
We considered the materials listed in Table 1 for this review.  The Appendices provide the 
methods and results for each material 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

Human Factors Study           C – N/A

ISMP Newsletters D

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

Other           F – N/A

Labels and Labeling G

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

3 OVERALL ASSESSMENT OF THE MATERIALS REVIEWED
Northwell Health is seeking approval for Fluorodopa F 18 Injection, a diagnostic 
radiopharmaceutical agent for positron emission tomography (PET) imaging in adults with 
suspected parkinsonian syndromes.   The proposed therapy will provide an alternate  
option for this indication.

We reviewed the proposed label and labeling and identified the following areas of vulnerability 
to errors:

 Readability of the 
o prescribing information 
o vial label

Reference ID: 3920931

(b) (4) (b) (4)

(b) (4)

(b) (4)
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o lead shield label

4 CONCLUSION & RECOMMENDATIONS
We reviewed the prescribing information, vial label, and lead shield label and identified that the 
proposed label and labeling can be improved to increase the readability and prominence of 
important information to promote the safe use of the product.

4.1 RECOMMENDATIONS FOR THE DIVISION

We recommend the following be implemented prior to approval of this NDA:

A. PRESCRIBING INFORMATION
I. HIGHLIGHTS AND SECTION 2 DOSAGE AND ADMINISTRATION

             a. Dangerous abbreviations, symbols, and dose designations that are included on
the Institute of Safe Medication Practice's List of Error-Prone Abbreviations,  
Symbols, and Dose Designations appear throughout the label and labeling. As 
part of a national campaign to avoid the use of dangerous abbreviations and 
dose designations, FDA agreed not to approve such error prone abbreviations in 
the approved label and labeling of products. Thus, please revise those 
abbreviations, symbols, and dose designations as follows: Revise the "5.0" 
trailing zero after decimal point appearing in the recommended dose as ‘The 
recommended dose for an adult is 5.0 mCi…’ to read such as ’The 
recommended dose for an adult is  5 mCi…”.

4.2 RECOMMENDATIONS FOR THE NORTHWELL HEALTH 

We recommend the following be implemented prior to approval of this NDA 200655: 

A. VIAL LABEL 
1. Bold the “For Intravenous Use Only “ statement to increase the prominence of this 

important product information.

B. LEAD SHIELD LABEL
1.  See A1. and revise lead shield label accordingly.

Reference ID: 3920931

(b) (4)

(b) (4)
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APPENDICES:  METHODS & RESULTS FOR EACH MATERIALS REVIEWED 

APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION
Table 2 presents relevant product information for Fluorodopa F 18 Injection that Northwell 
Health submitted on January 22, 2016. 

Table 2. Relevant Product Information for Fluorodopa F 18 Injection

Initial Approval Date N/A

Active Ingredient Fluorodopa F 18

Indication Visualize dopaminergic  in the striatum  
adult patients with suspected parkinsonian syndromes.  

 

 
 Flurodopa F 19 PET is an adjunct to other 

diagnostic investigations.

Route of Administration Intravenous

Dosage Form Injection

Strength 0.0155-0.3082 GBq/mL (0.42-8.33 mCi/mL) of 6-[18F] 
Fluoro-L-3, 4-dihydroxyphenylalanine at end of synthesis

Dose and Frequency 5.0 mCi ( 0.185 GBq). Start imaging  minutes 
after the injection and acquire  
minutes.

How Supplied Multi-dose septum capped glass vial in approximately 12 mL 
±1mL.

Storage Upright in a lead shielded container at 25°C (77°F); 
excursions permitted to 15-30°C (59-86°F).  Avoid direct 
light.

Store and dispose of Fluorodopa F 18 Injection in 
 

 

The expiration date and time are provided on the container 
label.  Fluorodopa F 18 Injection should be used within 10 
hours from the time of the end of synthesis (EOS).

Reference ID: 3920931

(b) (4) (b) (4)

(b) (4) (b) (4)
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APPENDIX B. PREVIOUS DMEPA REVIEWS
B.1 Methods
On April 19, 2016, we searched the L:drive using the terms, fluorodopa to identify reviews 
previously performed by DMEPA.  

B.2 Results
Our search identified no previous reviews.  

Reference ID: 3920931
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APPENDIX D. ISMP NEWSLETTERS
D.1 Methods
On April 19, 2016, we searched the Institute for Safe Medication Practices (ISMP) newsletters 
using the criteria below, and then individually reviewed each newsletter.  We limited our 
analysis to newsletters that described medication errors or actions possibly associated with the 
label and labeling.  

ISMP Newsletters Search Strategy

ISMP Newletter(s) Acute Care, Community, Nursing, Canada Safety, PA_Patient 
Safety

Search Strategy and 
Terms

 Match Exact Word or Phrase: fluorodopa

D.2 Results

No articles were located.

Reference ID: 3920931
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APPENDIX G. LABELS AND LABELING 
G.1 List of Labels and Labeling Reviewed
Using the principles of human factors and Failure Mode and Effects Analysis,1 along with 
postmarket medication error data, we reviewed the following Fluorodopa F 18 labels and 
labeling submitted by Northwell Health on January 22, 2016.

 Vial label
 Lead Shield labeling
 Prescribing Information (not listed)

G.2 Label and Labeling Images

VIAL LABEL

                              

                             LEAD SHIELD LABEL

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

Reference ID: 3920931
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M E M O R A N D U M                           DEPARTMENT OF HEALTH AND HUMAN SERVICES 
                                PUBLIC HEALTH SERVICE 

                                FOOD AND DRUG ADMINISTRATION 
                                         CENTER FOR DRUG EVALUATION AND RESEARCH 

______________________________________________________________________________________________________________________ 

CLINICAL INSPECTION SUMMARY 

DATE:   July 17, 2013 

TO:   Thuy Nguyen, Regulatory Project Manager 
   Brenda Ye, M.D., Medical Officer 
   Division of Medical Imaging Products 

FROM   John Lee, M.D., Medical Officer 
   Good Clinical Practice Assessment Branch 
   Division of Good Clinical Practice Compliance 
   Office of Scientific Investigations 

THROUGH:    Susan Leibenhaut, M.D., Acting Team Leader 
Good Clinical Practice Assessment Branch 
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations 

Kassa Ayalew, M.D., Acting Branch Chief 
Good Clinical Practice Assessment Branch    

 Division of Good Clinical Practice Compliance 
Office of Scientific Investigations  

SUBJECT:    Evaluation of Clinical Inspections 

APPLICATIONS: NDA 200-655 

APPLICANT:  The Feinstein Institute for Medical Research 

DRUG: Fluorodopa [F-18] Injection (no trade name) 

NME:   Yes 

INDICATION: For use in positron emission tomography (PET) for the visualization of 
dopaminergic  in the striatum of the brain in adult patients with suspected 
Parkinsonian Syndromes. 

REVIEW CLASSIFICATION: Standard 

CONSULTATION REQUEST DATE: January 2, 2013 

INSPECTION SUMMARY GOAL DATE: July 22, 2013 

DMIP ACTION GOAL DATE: October 15, 2013 

PDUFA DUE DATE: October 22, 2013 

 

Reference ID: 3342634

(b) (4)



Page 2 Clinical Inspection Summary NDA 200-655 

 

I. Background 

Parkinson's disease (PD) is a central nervous system (CNS) disorder of motor control characterized by 
resting tremor, stooped posture, frozen movements (difficulty in eating and speaking), and progressive 
deterioration of the dopaminergic neurons in the brain striatum (caudate and putamen).  Symptoms 
typically develop after age 50 in the classical variant.  There is no known cure for PD, and the goal of 
treatment is symptom control.  PD medications (levodopa, carbidopa, and pramipexole) control symptoms 
by increasing dopamine levels in the brain.  Some patients may benefit from surgery (deep brain 
stimulation or brain tissue ablation).  Parkinsonian syndromes (PS) include PD and many other PD-like 
conditions.  Treatment for PD differs from treatment for other causes of PS. 

Positron emission tomography (PET) using fluorodopa F-18 as the imaging agent (FDOPA PET) is being 
increasingly used for early definitive diagnosis of PD.  Fluorodopa F-18 is an analog of L-dopamine 
(levodopa), a drug used to treat PD.  Following intravenous (IV) injection, the extent of fluorodopa F-18 
uptake in the striatum depends on the number of dopaminergic neurons present.  In PD, but not in other 
conditions of PS, FDOPA PET shows loss of dopaminergic neurons as atrophy of the striatum, and the 
degree of striatal atrophy correlates with symptom severity.  Presumably, the clinical utility of FDOPA 
PET is well accepted as being highly accurate and safe in diagnosing PD.  The Feinstein Institute for 
Medical Research (FIMR) has been manufacturing and using fluorodopa F-18 as a PET imaging agent 
since 1989.  Based on accrued clinical experience (documented as clinical studies), FIMR seeks marketing 
approval of Fluorodopa F-18 Injection for use as a PET imaging agent, where FDOPA PET is to be used 
as an adjunct to other diagnostic methods for evaluating PD. 

The two studies supporting this NDA were conducted at FIMR:  primary Study 15 and subset Study 16.  
Both studies were conducted without a study protocol in patients referred to FIMR between 1995 and 2004 
for PS evaluation.  According to the sponsor, three blinded image readers interpreted the FDOPA PET 
scans and reported the results as either as positive or negative.  The standard of truth (SOT) was the 
referral diagnosis (initial diagnosis either confirmed or amended by clinical response to empiric PD 
treatment).  The sponsor claims that the results of the two studies support 100% sensitivity and 100% 
specificity of FDOPA PET in diagnosing PD, without any adverse event (AE). 

Study 15 

Clinical Study of Fluorodopa F 18 Injection Conducted by The Feinstein Institute for Medical Research, 
350 Community Drive, Manhasset, New York 11030 

This study was intended to validate the efficacy and safety of FDOPA PET in evaluating suspected PS.  A 
total of 185 patients were referred to FIMR by movement disorder specialists as either "possible PD" (27 
patients) or "possible non-PD" (158 patients) based on their response to PD treatment.  Eleven healthy 
volunteers were added to serve as normal controls, for a total of 196 subjects. 

Subject Selection 

• Patient subjects had at least two of the cardinal features of PS:  bradykinesia, rigidity, tremor, and/or 
gait disorder. 

• The initial clinical diagnosis was based on United Parkinson’s Disease Rating Scale (UPDRS), either 
confirmed or amended as the referral diagnosis based on treatment response. 

• Healthy subjects were evaluated by a neurologist to confirm that they are free from neurological or 
psychological problems and not on any medication known to affect the dopaminergic system. 

Study Procedures 

• All subjects were dosed with 150 mg of carbidopa to increase the bioavailability of the imaging agent to 
be injected, fluorodopa F-18.  One hour after carbidopa dosing, fluorodopa F-18 was given as an IV 
injection (4-5 mCi) and FDOPA PET was performed according to "standard procedures." 
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• The PET scans were read by three independent readers blinded to the referral diagnoses (and other 
clinical information) to evaluate the size and shape of the putamen and caudate.  Additionally: 

o The striatal-occipital ratio (SOR) was calculated for each PET scan, to quantify fluorodopa F-18 
uptake as confirmation of visual image read results. 

o The SOR values were obtained from a composite image by overlaying the regions of interest 
(caudate, putamen, and occipital cortex) from images taken at 10-minute intervals beginning at 95 
minutes after fluorodopa F-18 injection. 

• In order to validate the use of referral diagnoses as SOT, the subjects were followed for up to 4 years to 
confirm the accuracy of referral diagnoses (Study 16). 

Endpoints and Analyses 

• Primary endpoint:  Visual image interpretation as either loss or no loss of dopaminergic neurons in the 
striatum based on the size and shape of caudate and putamen 

• Based on the primary endpoint and using the referral diagnoses as the SOT, diagnostic performance of 
FDOPA PET was determined as: 

o sensitivity = TP / (TP + FN), 
o specificity = TN / (FP + TN), and 
o accuracy = (TP + TN) / (TP + TN + FP + FN), 

where TP = true positive, TN = true negative, FP = false positive, and FN = false negative FDOPA PET 
scan results. 

Major Findings 

The inter-reader concordance among the three readers was 100%, as was the concordance among visual 
read results, SOR values, and referral diagnoses (Tables 1 - 3): 

• 27 subjects (15%) were classified as having no loss of dopaminergic neurons.  Their SOR values were 
normal (2.48 + 0.16) and statistically the same as those for the 11 healthy volunteers (2.55 + 0.13). 

• 158 subjects (85%) were classified as having loss of dopaminergic neurons.  The SOR values for this 
group (1.689 + 0.12) were significantly lower than those for the 11 healthy volunteers or 27 subjects 
with no dopaminergic neuron loss. 

Study 16 

Regional Metabolic Changes in Parkinsonian Patients with Normal Dopaminergic Imaging 

This study is a follow up to Study 15 intended to document the clinical outcome for the subset of 27 
subjects with normal FDOPA PET result in Study 15. 

• Clinical follow up for an average duration of ~3 years revealed no evidence of PD, classical or atypical.  
The final clinical diagnoses at completion of follow up consisted of secondary forms of PS, including 
vascular, psychogenic, and drug-induced tremor. 

• In PD, metabolic activity is known to be increased in the striatum and decreased in the frontal and/or 
parietal cortices.  Based on this brain metabolic activity profile in PD: 

o In 8 of the 27 subjects, the metabolic activity of the brain was evaluated by fludeoxyglucose PET.  
Metabolic activity profile of PD was not seen. 

o The final clinical diagnoses for the 8 subjects at completion of follow up were:  psychogenic 
movement disorder (three subjects), DOPA-responsive dystonia (two subjects), lithium exposure, 
post-viral PS, and cyst-induced midbrain compression (one subject each). 
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II. INSPECTION RESULTS 

Inspected Entity Protocols and Subjects Inspection Dates and Outcome 

The Feinstein Institute for Medical Research Study 15: 196 subjects 
March 11 - 22, 2013 

350 Community Drive Study 16: 27 subjects VAi 
Manhasset, NY 11030 (Study 16 subset) 

VAi = voluntary action indicated, minor deviation from regulations 

Wltat was inspected: 

• The Feinstein Institute for Medical Research (FIMR) was inspected under the combined sponsor and 
clinical investigator guidance as the sponsor-investigator of Studies 15 and 16 (described above, Section 
I), to investigate whether: 

o The two studies were conducted in accordance with GCP regulations, including adequacy of source 
records, use of case report fo1ms (CRFs), IRB oversight, clinical safety monito1ing, and AE 
repo1t ing. 

o The NDA data listings (provided by DMIP) are consistent with source records: FDOPA PET dosing 
and read results, including (for the 27 subjects with negative FDOPA PET results) the final clinical 
diagnoses of non-PD after ~3 years of follow up. 

o Each scan was interpreted by three independent readers tiuly blinded to the clinical (SOT) diagnoses 
and all other potentially unblinding info1mation, and if there were any inter-reader disagreements or 
discrepancies in read results. 

• Subjects: For Study 15, 47 subject files were randomly selected and audited, to cover the three refenal 
diagnoses for PD: 19 subjects with suspected non-PD, 22 subjects with PD, and 6 conti·ol no1mal 
subjects. For Study 16, eight (all) subject files were audited. 

General observations and comments: 

• The available records for this reti·ospective study do not appear to meet the GCP standards for an NDA. 
A prospective study protocol and case repo1t fo1ms (CRFs) were not used and impo1tant study records 
(including source records) were not available for inspectional review. The adequacy of clinical safety 
monito1ing could not be dete1mined. 

• A two-item Fo1m FDA 483 was issued for: (1) failure to prepare and maintain adequate case histo1ies, 
and (2) inadequate investigational drng disposition records with respect to dates, quantity, and use by 
subjects. Specifically: 

o Refenal diagnoses were not adequately documented as pa1t of subject case records. The subject files 
often did not contain the physician refenal letter (15 of 47 subject files audited) and typically lacked 
documentation of at least two cardinal features of PS and/or responsiveness to PD drugs. 

o The case records for the control subjects did not include evidence of an adequate neurological 
examination by a qualified neurologist. For all subjects, the case records lacked evidence of PET 
scan interpretation by three separate blinded readers. 

o Study ti·eatment and procedures were not adequately documented. For example, there was no 
documentation of carbidopa dosing prior to FDOPA PET (18 of 47 subject files audited) and the use 
of concomitant medication was inconsistently documented. 

o FDOPA PET image inte1pretation by three independent blinded readers was not documented in any 
of the 47 files audited. 
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o For Study 16, none of the subject files contained documentation (clinical follow-up confirmation) of 
continued absence of classical PD symptoms and signs. 

o Product Manufacturing:  Fluorodopa F-18 was manufactured at FIMR (Cyclotron Radiochemistry 
Facility), yet the manufacturing records contained no batch records.  For all study subjects, the 
clinical acceptability of the injected product could not be determined, to include the manufacturing 
dates, product specifications, and product expiry. 

• The following deficiency observations were verbally discussed: 

o Some subject files did not contain a PET scan report (four subjects) and/or a printout of the FDOPA 
PET scan (three subjects). 

o A delegation of authority log was not maintained. 

o For one subject, the available study records indicated that the PET scan procedure was discontinued 
due to an undocumented adverse event (presumably tremor).  This observation is inconsistent with 
the sponsor's claim of no adverse events in Study 15. 

• The NDA data listings (provided by DMIP, clinical diagnoses and PET scan results) were consistent 
with the available study records. 

• In the April 4, 2013 response to Form FDA 483, the sponsor-investigator acknowledged the deficiencies 
in the context of the circumstances under which the studies were conducted, and noted that corrective 
actions will be implemented. 

III. OVERALL ASSESSMENT OF FINDINGS 

This NDA is supported by two limited retrospective studies.  As a retrospective documentation of the 
clinical experience at a single center, the studies do not appear to have been performed under adequate 
GCP sufficient to support a regulatory submission.  The NDA data listings provided by DMIP (clinical 
diagnoses and FDOPA PET scan results) were consistent with the limited available study records. 
 
 

{See appended electronic signature page} 
John Lee, M.D. 
Good Clinical Practice Assessment Branch 
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations 
 

CONCURRENCE: {See appended electronic signature page} 
Susan Leibenhaut, M.D. 
Acting Team Leader 
Good Clinical Practice Assessment Branch 
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations 
 
{See appended electronic signature page} 
Kassa Ayalew, M.D. 
Acting Branch Chief 
Good Clinical Practice Assessment Branch 
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations 
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