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1 INTRODUCTION 

This review evaluates the revised Vizamyl vial and shield label for Vizamyl, NDA 
203137, submitted by the Applicant on October 11, 2013 (Appendices A through D).  
DMEPA previously reviewed the proposed labels and labeling under OSE Review # 
2012-2632 dated March 25, 2013.  

2 MATERIAL REVIEWED 

DMEPA reviewed the labels and labeling submitted by the Applicant on October 11, 
2013.  We compared the revised labels and labeling against the recommendations 
contained in OSE Review # 2012-2632 dated March 25, 2013. 

3 CONCLUSIONS AND RECOMMENDATIONS 

The revised labels and labeling adequately address our concerns from a medication error 
perspective.  DMEPA concludes that the revised labels and labeling are acceptable. 

Please copy the Division of Medication Error Prevention and Analysis on any 
communication to the Applicant with regard to this review.  If you have further questions 
or need clarifications, please contact OSE Regulatory Project Manager, Teena Thomas, at 
301-796-0549.  
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INTRODUCTION  
 
On October 26, 2012, GE Healthcare submitted a New Drug Application (NDA) for 
Vizamyl (flutemetamol F 18) injection. Vizamyl is a radioactive diagnostic agent 
(radiopharmaceutical) with a proposed indication for use with Positron Emission 
Tomography (PET) imaging of the brain to estimate β amyloid neuritic plaque density in 
adult patients with cognitive impairment who are being evaluated for Alzheimer’s disease 
(AD) or other causes of cognitive decline.  
 
On August 5, 2013, the Agency sent revised labeling to the applicant.  On August 9, 
2013, the applicant submitted revised labeling to the Agency that included revisions 
under the Pregnancy section.  The DMIP consulted the PMHS-MHT on August 22, 2013 
requesting review and comment regarding the acceptability of the applicant proposed 
labeling revisions under Pregnancy, section 8.1 of labeling.  DMIP requested feedback 
within two weeks of the consult date.   
 
BACKGROUND 
 
Reproductive developmental toxicology studies were not performed for flutemetamol F 
18 injection and there are no animal reproductive toxicology data for Vizamyl.  On July 
8, 2009, the applicant requested a waiver for reproductive toxicology studies under 21 
CFR 312.10, as flutemetamol F 18 injection is intended for single or infrequent use with 
significant time intervals between treatments.  A waiver was granted by the Agency on 
September 13, 2010. There are no available human data evaluating use of Flutemetamol 
F18 Injection during pregnancy.  
  
Another diagnostic radiopharmaceutical, Amyvid (florbetapir F 18), is currently the only 
approved product for use with PET imaging for evaluation of brain β amyloid neuritic 
plaque density.  Amyvid was approved on April 6, 2012.  The PMHS-MHT was 
consulted to review Amyvid labeling, and labeling recommendations were provided in a 
review dated February 28, 2012.  Like Vizamyl, reproductive toxicology studies were 
waived for Amyvid and there are no animal reproductive toxicology data or available 
human pregnancy data for Amyvid. 
 
REVIEW OF SUBMITTED MATERIALS 
 
The PMHS-MHT reviewed the applicant’s proposed Vizamyl labeling submitted August 
9, 2013.  PMHS-MHT preliminary labeling recommendations were provided to DMIP 
via email on August 27, 2013. A summary of PMHS-MHT labeling recommendations 
appear immediately following the Discussions section of this review.     
 
Applicant Proposed Labeling 
 
8 USE IN SPECIFIC POPULATIONS 
 
8.1 Pregnancy  
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Pregnancy Category C:  
It is  not known whether Vizamyl can cause fetal harm when administered 

to a pregnant woman or if it can affect reproduction capacity. All radiopharmaceuticals, 
including Vizamyl, have the potential to cause fetal harm. The likelihood of fetal harm 
depends on the stage of fetal development, and the magnitude of the radiopharmaceutical 
dose. Vizamyl should be given to a pregnant woman only if clearly needed. Assess 
pregnancy status before administering Vizamyl to a female of reproductive capacity. 
 
DISCUSSION 
 
The PMHS-MHT acknowledges that the use of Vizamyl in pregnant women will be most 
likely rare, as the diagnostic indication for Vizamyl (imaging of β-amyloid plaques, a 
pathologic finding in Alzheimer’s disease) is rare among females of reproductive 
potential. However, should use of Vizamyl become medically necessary during 
pregnancy, there is potential for embryo-fetal harm, depending on gestational age and the 
dose of radiation received.1 Therefore, appropriate use information should be available 
for pregnant female patients and females of reproductive potential to reasonably 
minimize exposure of the patient and subsequent fetal exposure.2  
 
The Proposed Pregnancy and Lactation Labeling Rule (PLLR) published in May 2008.  
Generally, PMHS-MHT structures Pregnancy label information in the spirit of the 
Proposed Rule, while still complying with current regulations.  The first paragraph in the 
pregnancy subsection of labeling would provide a risk summary of available data from 
outcomes of studies conducted in pregnant women (when available), and outcomes of 
studies conducted in animals, as well as the required regulatory language for the 
designated pregnancy category. The paragraphs that follow would provide more detailed 
descriptions of the available human and animal data, and when appropriate, clinical 
information that may affect patient management. However, there are no available animal 
or human reproductive data to describe in labeling as noted above.  Therefore, labeling 
was revised according to current regulations and to align with current PMHS-MHT 
recommendations for appropriate regulatory language.  PMHS-MHT recommendations 
also align with current Amyvid labeling content.  
 
PMHS-MHT Labeling Recommendations (labeling excerpts) 
 
HIGHLIGHTS OF PRESCRIBING INFORMATION 
 
------------------------------USE IN SPECIFIC POPULATIONS----------------- 
• Pregnancy: No human or animal data. Use only if clearly needed (8.1). 
• Nursing Mothers: If Vizamyl is administered to a nursing woman, interrupt 
nursing for 24 hours (8.3). 
                                                           
1 Website: 
http://www.acr.org/SecondaryMainMenuCategories/quality_safety/guidelines/dx/Pregnancy.aspx. 
American College of Radiology, 2008. 
2 Website:  
http://www.acr.org/SecondaryMainMenuCategories/quality_safety/guidelines/dx/Pregnancy.aspx. 
American College of Radiology, 2008. 
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Reviewer Note:  PMHS-MHT was not consulted regarding nursing mothers labeling 
language. However, PMHS-MHT recommends adding the above bulleted statement 
regarding nursing mothers to the Highlights of Prescribing Information, under Use in 
Specific Populations to align with language in the Nursing Mothers Section 8.3.  PMHS-
MHT provided the same recommendation previously in a review of Amyvid labeling dated 
February 28, 2012.       
 
8 USE IN SPECIFIC POPULATIONS 
 
8.1 Pregnancy  
 
Pregnancy Category C: 
It is not known whether Vizamyl can cause fetal harm when administered to a pregnant 
woman or if it can affect reproduction capacity. Animal reproduction studies have not 
been conducted with Vizamyl.  All radiopharmaceuticals, including Vizamyl, have the 
potential to cause fetal harm. The likelihood of fetal harm depends on the stage of fetal 
development, and the magnitude of the radiopharmaceutical dose. Vizamyl should be 
given to a pregnant woman only if clearly needed. Assess pregnancy status before 
administering Vizamyl to a female of reproductive potential. 
 
Reviewer Note: The last sentence of paragraph was revised to read “Assess pregnancy 
status before administering Vizamyl to a female of reproductive potential.”  The term 
“female of reproductive potential” is recommended by PMHS-MHT to describe female 
patients who are able to become pregnant and is the language currently used across 
other labeling and REMS products. 
   
CONCLUSIONS 
 
The DMIP consulted the PMHS-MHT to provide review and comment regarding the 
acceptability of the applicant proposed labeling revisions to the Pregnancy section (8.1) 
of labeling.  PMHS-MHT concurs with the content of the applicant’s labeling, however, 
recommends the minor revisions as stated in the labeling excerpts above under PMHS-
MHT Labeling Recommendations.  These labeling recommendations are unchanged from 
those outlined in the August 27, 2013 email recommendations to DMIP.   
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SEALD Director Sign-Off Review of the End-of-Cycle Prescribing 
Information:  Outstanding Format Deficiencies  

 
  

Product Title  VIZAMYL (flutemetamol F 18 injection), for intravenous use 

Applicant GE Healthcare 
Application/Supplement Number NDA 203137 
Type of Application Original Submission (NME) 

Indication(s) 
For Positron Emission Tomography (PET) imaging of the brain to estimate 
β amyloid neuritic plaque density in adult patients with cognitive 
impairment who are being evaluated for Alzheimer’s disease (AD) or 
other causes of cognitive decline. 

Established Pharmacologic Class1 radioactive diagnostic agent 
  

Office/Division ODE IV/DMIP 
Division Project Manager Sharon Thomas 
Date FDA Received Application October 26, 2012 
Goal Date October 26, 2013 
  

Date PI Received by SEALD September 11, 2013 
SEALD Review Date September 13, 2013 
SEALD Labeling Reviewer Jeanne M. Delasko 
SEALD Division Director Laurie Burke 
PI = prescribing information 
1 The established pharmacologic class (EPC) that appears in the final draft PI. 
 
 
This Study Endpoints and Labeling Development (SEALD) Director Sign-Off review of the end-of-
cycle, draft prescribing information (PI) for critical format elements reveals outstanding labeling 
format deficiencies that must be corrected before the final PI is approved.  After these outstanding 
labeling format deficiencies are corrected, the SEALD Director will have no objection to the 
approval of this PI.    
 
The critical format elements include labeling regulation (21 CFR 201.56 and 201.57), labeling 
guidance, and best labeling practices (see list below).  This review does not include every 
regulation or guidance that pertains to PI format.   
 
Guide to the Selected Requirements of Prescribing Information (SRPI) Checklist:  For each SRPI 
item, one of the following 3 response options is selected: 
 

• NO:  The PI does not meet the requirement for this item (deficiency). 
• YES:  The PI meets the requirement for this item (not a deficiency). 
• N/A (not applicable):  This item does not apply to the specific PI under review. 
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Highlights (HL) 

GENERAL FORMAT  

1. Highlights (HL) must be in two-column format, with ½ inch margins on all sides and in a 
minimum of 8-point font.  

Comment: Top margin of HL is greater than 1/2 inch. 
2. The length of HL must be less than or equal to one-half page (the HL Boxed Warning does not 

count against the one-half page requirement) unless a waiver has been is granted in a previous 
submission (i.e., the application being reviewed is an efficacy supplement).   

Instructions to complete this item:  If the length of the HL is less than or equal to one-half page 
then select “YES” in the drop-down menu because this item meets the requirement.  However, if 
HL is longer than one-half page:  

 For the Filing Period (for RPMs) 

 For efficacy supplements:  If a waiver was previously granted, select “YES” in the drop-
down menu because this item meets the requirement.   

 For NDAs/BLAs and PLR conversions:  Select “NO” in the drop-down menu because this 
item does not meet the requirement (deficiency).  The RPM notifies the Cross-Discipline 
Team Leader (CDTL) of the excessive HL length and the CDTL determines if this 
deficiency is included in the 74-day or advice letter to the applicant. 

 For the End-of Cycle Period (for SEALD reviewers) 

 The SEALD reviewer documents (based on information received from the RPM) that a 
waiver has been previously granted or will be granted by the review division in the 
approval letter.  

Comment:    
3. All headings in HL must be presented in the center of a horizontal line, in UPPER-CASE letters 

and bolded. 

Comment:        
4. White space must be present before each major heading in HL. 

Comment:        
5. Each summarized statement in HL must reference the section(s) or subsection(s) of the Full 

Prescribing Information (FPI) that contains more detailed information. The preferred format is 
the numerical identifier in parenthesis [e.g., (1.1)] at the end of each information summary (e.g. 
end of each bullet). 

Comment:  Statement for "most commonly reported adverse reactions are . . . ." must reference 
(6) at the end of this statement.  It's missing.  The reference "(6)" that is at the end of the bolded 
adverse reaction reporting statement is incorrect; delete.    

6. Section headings are presented in the following order in HL: 

Section Required/Optional 
• Highlights Heading Required 
• Highlights Limitation Statement  Required 
• Product Title  Required  
• Initial U.S. Approval  Required 

NO 

YES 

YES 

YES 

NO 

YES 
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• Boxed Warning  Required if a Boxed Warning is in the FPI 
• Recent Major Changes  Required for only certain changes to PI*  
• Indications and Usage  Required 
• Dosage and Administration  Required 
• Dosage Forms and Strengths  Required 
• Contraindications  Required (if no contraindications must state “None.”) 
• Warnings and Precautions  Not required by regulation, but should be present 
• Adverse Reactions  Required 
• Drug Interactions  Optional 
• Use in Specific Populations  Optional 
• Patient Counseling Information Statement  Required  
• Revision Date  Required 

* RMC only applies to the Boxed Warning, Indications and Usage, Dosage and Administration, Contraindications, 
and Warnings and Precautions sections. 

Comment:        

7. A horizontal line must separate HL and Table of Contents (TOC). 
Comment:        

 
HIGHLIGHTS DETAILS 
Highlights Heading 
8. At the beginning of HL, the following heading must be bolded and appear in all UPPER CASE 

letters: “HIGHLIGHTS OF PRESCRIBING INFORMATION”. 
Comment:        

 
Highlights Limitation Statement  
9. The bolded HL Limitation Statement must be on the line immediately beneath the HL heading 

and must state: “These highlights do not include all the information needed to use (insert 
name of drug product in UPPER CASE) safely and effectively. See full prescribing 
information for (insert name of drug product in UPPER CASE).”  
Comment:  The name of drug product (Vizamyl) is not in upper case, and should be (VIZAMYL). 

Product Title  

10. Product title in HL must be bolded.  

Comment:        

Initial U.S. Approval  

11. Initial U.S. Approval in HL must be placed immediately beneath the product title, bolded, and 
include the verbatim statement “Initial U.S. Approval:” followed by the 4-digit year. 

Comment:    

Boxed Warning  

12. All text must be bolded. 

Comment:        

13. Must have a centered heading in UPPER-CASE, containing the word “WARNING” (even if 
more than one Warning, the term, “WARNING” and not “WARNINGS” should be used) and 
other words to identify the subject of the Warning (e.g., “WARNING: SERIOUS 
INFECTIONS”). 

YES 

YES 

NO 

YES 

YES 

N/A 

N/A 
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Comment:        

14. Must always have the verbatim statement “See full prescribing information for complete boxed 
warning.” in italics and centered immediately beneath the heading. 

Comment:        

15. Must be limited in length to 20 lines (this does not include the heading and statement “See full 
prescribing information for complete boxed warning.”) 
Comment:        

16. Use sentence case for summary (combination of uppercase and lowercase letters typical of that 
used in a sentence). 

Comment:        

 

Recent Major Changes (RMC)  

17. Pertains to only the following five sections of the FPI: Boxed Warning, Indications and Usage, 
Dosage and Administration, Contraindications, and Warnings and Precautions. 

Comment:        

18. Must be listed in the same order in HL as they appear in FPI. 

Comment:        

19. Includes heading(s) and, if appropriate, subheading(s) of labeling section(s) affected by the 
recent major change, together with each section’s identifying number and date (month/year 
format) on which the change was incorporated in the PI (supplement approval date). For 
example, “Dosage and Administration, Coronary Stenting (2.2) --- 3/2012”.  

Comment:        

20. Must list changes for at least one year after the supplement is approved and must be removed at 
the first printing subsequent to one year (e.g., no listing should be one year older than revision 
date). 

Comment:        

Indications and Usage 

21. If a product belongs to an established pharmacologic class, the following statement is required in 
the Indications and Usage section of HL: “(Product) is a (name of established pharmacologic 
class) indicated for (indication)”.  

Comment:    

Dosage Forms and Strengths 

22. For a product that has several dosage forms, bulleted subheadings (e.g., capsules, tablets, 
injection, suspension) or tabular presentations of information is used. 

Comment:        

Contraindications 

23. All contraindications listed in the FPI must also be listed in HL or must include the statement 
“None” if no contraindications are known. 
Comment:        

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

YES 

N/A 

YES 

N/A 
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24. Each contraindication is bulleted when there is more than one contraindication. 
Comment:        
 

Adverse Reactions  

25. For drug products other than vaccines, the verbatim bolded statement must be present: “To 
report SUSPECTED ADVERSE REACTIONS, contact (insert name of manufacturer) at 
(insert manufacturer’s U.S. phone number) or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch”.  

Comment:        

Patient Counseling Information Statement  

26. Must include one of the following three bolded verbatim statements (without quotation marks):  
 

If a product does not have FDA-approved patient labeling: 

• “See 17 for PATIENT COUNSELING INFORMATION”  
 
 

If a product has FDA-approved patient labeling: 
 

• “See 17 for PATIENT COUNSELING INFORMATION and FDA-approved patient labeling.”  

• “See 17 for PATIENT COUNSELING INFORMATION and Medication Guide.”  

 Comment:        

Revision Date 

27. Bolded revision date (i.e., “Revised: MM/YYYY or Month Year”) must be at the end of HL.   
Comment:        

 
 

Contents: Table of Contents (TOC) 
 

GENERAL FORMAT 

28. A horizontal line must separate TOC from the FPI. 
Comment:        

29. The following bolded heading in all UPPER CASE letters must appear at the beginning of TOC: 
“FULL PRESCRIBING INFORMATION: CONTENTS”. 

Comment:        

30. The section headings and subheadings (including title of the Boxed Warning) in the TOC must 
match the headings and subheadings in the FPI. 

Comment:   Subsection heading 6.1in TOC is "Clinical Trials Experience" (which is correct); 
however, subsection heading 6.1 in the FPI is "Clinical Trial Experience."  The "s" is missing 
from the word "Trials."        

31. The same title for the Boxed Warning that appears in the HL and FPI must also appear at the 
beginning of the TOC in UPPER-CASE letters and bolded. 

Comment:        

32. All section headings must be bolded and in UPPER CASE.  

YES 

YES 

YES 

NO 

YES 

NO 

N/A 

YES 
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Comment:        

33. All subsection headings must be indented, not bolded, and in title case. 

Comment:  Subsection heading 5.2, "other" should be "Other".  Use upper case "O".  
34. When a section or subsection is omitted, the numbering does not change.  

Comment:        
35. If a section or subsection from 201.56(d)(1) is omitted from the FPI and TOC, the heading 

“FULL PRESCRIBING INFORMATION: CONTENTS” must be followed by an asterisk 
and the following statement must appear at the end of TOC: “*Sections or subsections omitted 
from the Full Prescribing Information are not listed.”  

Comment:        
 

Full Prescribing Information (FPI) 

GENERAL FORMAT 

36. The following heading must appear at the beginning of the FPI in UPPER CASE and bolded: 
“FULL PRESCRIBING INFORMATION”.  

Comment:        

37. All section and subsection headings and numbers must be bolded. 

Comment:        
 

38. The bolded section and subsection headings must be named and numbered in accordance with 
21 CFR 201.56(d)(1) as noted below. If a section/subsection is omitted, the numbering does not 
change. 

 

Boxed Warning 
1  INDICATIONS AND USAGE 
2  DOSAGE AND ADMINISTRATION 
3  DOSAGE FORMS AND STRENGTHS 
4  CONTRAINDICATIONS 
5  WARNINGS AND PRECAUTIONS 
6  ADVERSE REACTIONS 
7  DRUG INTERACTIONS 
8  USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 
8.2 Labor and Delivery 
8.3 Nursing Mothers 
8.4 Pediatric Use 
8.5 Geriatric Use 

9  DRUG ABUSE AND DEPENDENCE 
9.1 Controlled Substance 
9.2 Abuse 
9.3 Dependence 

10  OVERDOSAGE 
11  DESCRIPTION 
12  CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 

NO 

YES 

YES 

YES 

YES 

YES 
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12.2 Pharmacodynamics 
12.3 Pharmacokinetics 
12.4 Microbiology (by guidance) 
12.5 Pharmacogenomics (by guidance) 

13  NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
13.2 Animal Toxicology and/or Pharmacology 

14  CLINICAL STUDIES 
15  REFERENCES 
16  HOW SUPPLIED/STORAGE AND HANDLING 
17  PATIENT COUNSELING INFORMATION 

Comment:    
 

39. FDA-approved patient labeling (e.g., Medication Guide, Patient Information, or Instructions for 
Use) must not be included as a subsection under Section 17 (Patient Counseling Information). 
All patient labeling must appear at the end of the PI upon approval. 

Comment:     
40. The preferred presentation for cross-references in the FPI is the section heading (not subsection 

heading) followed by the numerical identifier in italics.  For example, “[see Warnings and 
Precautions (5.2)]”. 
Comment:    

41. If RMCs are listed in HL, the corresponding new or modified text in the FPI sections or 
subsections must be marked with a vertical line on the left edge. 

Comment:         

FULL PRESCRIBING INFORMATION DETAILS 
 

Boxed Warning 

42. All text is bolded. 

Comment:        

43. Must have a heading in UPPER-CASE, containing the word “WARNING” (even if more than 
one Warning, the term, “WARNING” and not “WARNINGS” should be used) and other words 
to identify the subject of the Warning (e.g., “WARNING: SERIOUS INFECTIONS”). 

Comment:        

44. Use sentence case (combination of uppercase and lowercase letters typical of that used in a 
sentence) for the information in the Boxed Warning. 

Comment:        

Contraindications 
45. If no Contraindications are known, this section must state “None”. 

Comment:        

Adverse Reactions  

46. When clinical trials adverse reactions data is included (typically in the “Clinical Trials 
Experience” subsection of Adverse Reactions), the following verbatim statement or appropriate 
modification should precede the presentation of adverse reactions: 

 

N/A 

YES 

N/A 

N/A 

N/A 

N/A 

N/A 

YES 
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“Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical 
trials of another drug and may not reflect the rates observed in clinical practice.” 

 

Comment:        
 

47. When postmarketing adverse reaction data is included (typically in the “Postmarketing 
Experience” subsection of Adverse Reactions), the following verbatim statement or appropriate 
modification should precede the presentation of adverse reactions: 

 

“The following adverse reactions have been identified during post-approval use of (insert drug 
name).  Because these reactions are reported voluntarily from a population of uncertain size, it 
is not always possible to reliably estimate their frequency or establish a causal relationship to 
drug exposure.” 

 

Comment:        
 

Patient Counseling Information 

48. Must reference any FDA-approved patient labeling, include the type of patient labeling, and use 
one of the following statements at the beginning of Section 17: 

• “See FDA-approved patient labeling (Medication Guide)” 
• “See FDA-approved patient labeling (Medication Guide and Instructions for Use)” 
• “See FDA-approved patient labeling (Patient Information)" 
• “See FDA-approved patient labeling (Instructions for Use)"       
• “See FDA-approved patient labeling (Patient Information and Instructions for Use)” 

Comment:       
 

N/A 

N/A 
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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: May 3, 2013 

TO:   Sharon Thomas, Regulatory Project Manager 
Phillip Davis, M.D., Clinical Reviewer 
Lucie Yang, M.D., Ph.D., Clinical Team Leader 
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 
Susan Thompson, 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 

APPLICATION: NDA 203-137 

APPLICANT:  GE HealthCare, Inc. 

DRUG: Vizamyl® (flutemetamol) 

NME: Yes 

INDICATION: Use in positron emission tomography to evaluate Alzheimer's disease 

THERAPEUTIC CLASSIFICATION: Standard 

CONSULTATION REQUEST DATE: December 10, 2012 

INSPECTION SUMMARY GOAL DATE: July 26, 2013 

DMIP ACTION GOAL DATE: October 25, 2013 

PDUFA DUE DATE: October 26, 2013 
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I. BACKGROUND 
Alzheimer's disease (AD) is the most common cause of dementia in the elderly, affecting over 4 million 
people in the United States (US) alone.  Mild cognitive impairment (MCI), an intermediate stage 
between dementia and the expected cognitive decline of normal aging, appears to be a risk factor for 
AD.  Although the etiology of AD remains unknown, the amyloid-beta peptide fibrils (amyloid-beta) 
appear to be important to its pathogenesis.  Accumulation of amyloid-beta is the hallmark of the disease 
and a key confirmatory histopathologic criterion at autopsy.  Most AD cases occur sporadically, but rare 
familial mutations are known to be genetically inherited (autosomal dominant).  Transgenic mice with 
one or more of the mutant human genes develop amyloid plaques and show behavioral deficits that 
parallel those in AD patients.  Experimental therapies that reduce the amyloid-beta load (decrease 
production and/or increase clearance) have been successful in reversing the behavioral deficits in 
affected mice.  Some of these novel therapies are now entering human trial.  Clinical diagnosis of AD is 
often inaccurate, and is often proven incorrect at autopsy. 

Flutemetamol F 18 Injection (Vizamyl®) was developed by GE Healthcare under US IND 101866 as a 
diagnostic radiopharmaceutical for use with positron emission tomography (PET) to visually detect 
amyloid-beta (neuritic plaques) in the brain of patients being evaluated for  AD.  
Vizamyl® PET is to be used as an adjunct to other diagnostic evaluations:  a normal Vizamyl® PET scan 
(sparse or no neuritic plaques) rules out AD, but an abnormal scan (moderate to frequent neuritic 
plaques) does not rule out normal cognition or other (non-AD) cognitive disorders.  The clinical utility 
of Vizamyl® PET has not been established for predicting dementia (or other neurological conditions) or 
for monitoring therapeutic response.  The active component of Vizamyl® is a fluorinated derivative of 
Pittsburgh Compound B, a well-known PET amyloid imaging agent with reversible affinity for amyloid.  
The short radioactive half-life of fluorine-18 makes it necessary to manufacture, purify, assay, and 
deliver Vizamyl® to the end user within a single day. 

Vizamyl® is a new molecular entity (NME) similar to Amyvid® (florbetapir F 18), a product in the same 
pharmacologic class and currently approved in the US for the same clinical indication.  To support 
CDER's review of the current NDA, the following three pivotal Vizamyl® studies have been identified 
for good clinical practice (GCP) inspection. 

Study GE-067-007 

A Principal Open-Label Study to Compare the Brain Uptake of [18F] Flutemetamol with Brain Fibrillar 
Amyloid β Levels Determined Post-mortem 

This open-label PET study was conducted over 17 months, from June 2010 to November 2011, in 180 
subjects at 19 clinical study sites (15 in US, 4 in United Kingdom).  Images from 176 subjects were 
evaluable for PET efficacy.  The primary study objective was to determine the sensitivity of Vizamyl® 
PET without using reference anatomic imaging in detecting brain amyloid-beta.  Independent (off-site) 
image interpretation was coordinated by Grove Center located at Amersham, United Kingdom (UK), an 
imaging division of the sponsor and not a contract research organization (CRO). 

Subject Selection 

• Inclusion Criteria 

o Age > 55 years, terminal illness (life expectancy < one year), reliable caregiver 
o Women:  surgically sterile, postmenopausal (> 2 years), or negative pregnancy test 

• Exclusion Criteria 

o Any structural brain abnormality or lesion which may interfere with PET image interpretation 
o Hypersensitivity to Vizamyl® or to any of its excipients 
o Pregnancy or lactation; receipt of any investigational agent within 30 days 
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Study Procedures 

• Blinding:  Study personnel were not blinded to Vizamyl® identity in this open-label study; however, 
all personnel were blinded to all other clinical data.  Those involved in image processing and analysis 
were blinded to histopathology data, and conversely, those involved in histopathology were blinded to 
imaging data.  Subjects were blinded to imaging results. 

• Study visits:  (1) screening visit within 35 days of Vizamyl® injection, (second visit if anatomic 
imaging and clinical assessment were not completed in one visit), and (2) PET imaging visit 

• Vizamyl® administration and brain imaging:  (1) anatomic imaging, typically computed tomography 
(CT); (2) open-label Vizamyl® intravenous (IV) injection, typically within 40 seconds, 185-370 MBq 
(5-10 mCi); and (3) PET imaging over 30 minutes, 90 minutes after Vizamyl® injection 

• PET image interpretation:  Images were read by five independent readers blinded to the standard of 
truth (SOT) and all clinical data. 

o Without anatomic images:  PET images (grouped into image sets) were read as either normal or 
abnormal (negative or positive for amyloid-beta).  Each image set was completed before 
proceeding with the read of the images in the next image set. 

o With anatomic images:  After completing all PET image sets, the images/sets were re-randomized 
and re-presented with corresponding anatomic images.  Read results were classified as either 
normal or abnormal (negative or positive for amyloid-beta). 

SOT Determination 

Subjects were followed until death or study termination.  The brains of subjects who died during the 
study were examined histopathologically for neuritic plaque density by blinded personnel. 

• Normal versus abnormal brain for neuritic plaques was determined using a pre-defined threshold 
score of 1.5 using the modified Consortium to Establish a Registry for AD (CERAD) scale. 

• Specimens were taken from eight cortical regions (left hemisphere):  precuneus, mid-frontal, superior 
temporal, middle temporal, inferior parietal, anterior cingulate, posterior cingulate, and primary visual 

• Total of 48 slides per subject (8 x 2 x 3 = 48):  eight brain regions per subject, two tissue blocks 
(anterior and posterior) per region, three microscopic slides per block; slides prepared with standard 
and Bielschowsky special stains 

• Five microscopic field scores per slide:  each field scored from 0 to 3 based on the number of neuritic 
plaques per 100-fold magnification field using the CERAD scale:  0 (0), 1 (1-5), 2 (6-19) or 3 (> 20) 

• Slide score = mean of 5 field scores, region score = mean of 6 slide scores, normal region = region 
score < 1.5, abnormal region = region score > 1.5, abnormal brain = at least one region abnormal 

Major Endpoints and Analyses 

• Primary Efficacy:  PET image interpretation as either normal or abnormal, without anatomic brain 
images, by five independent blinded readers trained in reading PET amyloid-beta images 

o Sensitivity of Vizamyl® PET without anatomic reference imaging in detecting amyloid-beta, as 
determined using histopathology as SOT 

o Sensitivity of Vizamyl® PET was deemed clinically useful if the lower bound of two-sided 95% 
confidence interval (CI) exceeded 70% for at least three readers. 

• Secondary Efficacy:  Performance characteristics of Vizamyl® PET in visually detecting amyloid-beta 
as determined for each of five readers using histopathology as SOT 
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o Sensitivity with anatomic reference imaging 
o Specificity with and without anatomic reference imaging 
o Global and region-specific standard uptake value ratio (SUVR) for Vizamyl® 

Note:  SUVR is a quantitative measure of Vizamyl® uptake normalized for uptake in a reference 
region where amyloid-beta is expected to be absent (cerebellar cortex or pons) 

• Safety:  Clinical follow up for 24 hours (> 5 Vizamyl® elimination half-lives) 

o Adverse event (AE) monitoring, physical and neurological examinations, vital signs 
o Electrocardiogram (ECG), clinical laboratory testing (chemistry, hematology, coagulation) 

Major Findings 

• Of the 180 subjects enrolled (dosed, safety population), 176 were evaluable for PET efficacy.  
Autopsy and histopathologic evaluation in 68 subjects provided SOT data. 

• Vizamyl® PET appeared to be sufficiently sensitive and specific to be clinically useful without 
anatomic brain imaging in detecting brain amyloid-beta.  Availability of reference anatomic imaging 
(CT) did not significantly increase the performance characteristics of Vizamyl® PET. 

o Mean sensitivity without CT:  89%, 95% CI of 67-99% (lower bound > 70% in 4 readers) 
o Mean sensitivity with CT:  93%, 95% CI of 77-100% (lower bound > 70% in all 5 readers) 
o Mean specificity:  79% without CT and 83% with CT 
o Results with and without CT not statistically significant/different 

• A single injection of Vizamyl® at 185-370 MBq (5-10 mCi) appeared to be well tolerated in this 
population of terminally ill subjects. 

Study GE-067-015 

A Single-Arm Open-Label Multi-Center Study to Determine the Specificity of Flutemetamol F 18 
Injection for Excluding the Presence of Brain Amyloid in Healthy Young Adult Subjects Aged 18 to 40 

This was an open-label PET study conducted over three months (December 2010 to March 2011) in 181 
subjects at ten clinical sites:  6 in US, 2 in UK, and one each in Finland and Belgium.  The primary 
study objective was to determine the specificity of Vizamyl® PET for amyloid-beta in healthy subjects 
of age 18 to 40 years.  The images from healthy subjects in this study were mixed (random and blinded 
order) with those from subjects with MCI in a previous Study GE-067-005.  The abnormal images from 
the MCI study made it possible to objectively evaluate the images from this study, without knowing that 
they are normal.  In determining the specificity of Vizamyl® PET, however, only the images from 
healthy subjects were used.  The enrollment criterion of health served as the SOT; Vizamyl® PET 
images from healthy subjects were assumed to be negative for amyloid-beta.  Images were read by 5 
independent blinded (to health versus MCI) readers at Grove Center. 

Subject Selection 

• Inclusion Criteria 

o Healthy, age between 18 and 40 years, no history of cognitive impairment 
o Mini-Mental State Examination (MMSE) score > 28 
o Normal magnetic resonance imaging (MRI) of the brain at screening 
o At least 6 years of education or good work history 
o Women:  surgically sterile, postmenopausal (> 3 years), or negative pregnancy test 

• Exclusion Criteria 

o Family history of AD (birth parents and siblings); history of head injury with loss of consciousness 
o Any clinically significant medical, psychiatric, or neurological condition 
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o Any abnormality that might indicate brain pathology 
o Contraindication for MRI (including claustrophobia, pacemaker, and metallic implants) 
o Exposure to medical ionizing radiation in the last 12 months, except planar X-ray or head CT 
o Monitoring for occupational radiation; history of alcohol and/or drug abuse within 2 years 
o Pregnancy or lactation; receipt of any investigational agent within 30 days 
o History of HIV or hepatitis infection; hypersensitivity to Vizamyl® or to any of its excipients 

Study Procedures 

• Study visits:  (1) screening visit within 45 days of Vizamyl® administration, (2) second screening visit 
if anatomic imaging (magnetic resonance imaging, MRI) and/or clinical assessment could not be 
completed in one screening visit, and (3) PET imaging visit 

• Vizamyl® administration and PET:  open-label Vizamyl® IV injection, typically within 40 seconds 
(185-370 MBq, 5-10 mCi, or 6 mSv), followed in 90 minutes by PET imaging over 30 minutes 

• Vizamyl® PET images from GE-067-015 and the previous GE-067-005 studies were mixed (random 
blinded order) and read by 5 independent readers trained in PET brain amyloid imaging. 

• SOT:  The subjects enrolled in this study, healthy young adults of age 18 to 40 years, were presumed 
to be amyloid negative.  This assumption constituted the SOT for this study. 

Major Endpoints and Analyses 

• Primary Efficacy:  Each reader categorized the Vizamyl® PET images from both studies (GE-067-015 
and GE-067-005) as either normal or abnormal for amyloid-beta. 

o Specificity of Vizamyl® PET was calculated using only the read results for the images from the 
current study, using the enrollment criterion of health as the SOT (all subjects presumed to be 
negative for amyloid-beta on Vizamyl® PET). 

o Vizamyl® PET was deemed sufficiently specific to be clinically useful if the lower bound of the 
95% CI exceeded 80% in at least three readers. 

• Secondary Efficacy:  Composite average SUVR for 5 brain areas (frontal, anterior cingulate, parietal, 
lateral-temporal, and posterior cingulate/precuneus) 

• Safety:  Clinical monitoring during Vizamyl® injection and PET and by phone at 24 hours 

o AE monitoring, physical and neurological examinations, vital signs 
o ECG, clinical laboratory testing (chemistry, hematology, coagulation) 
o Subjects instructed to report serious AEs (SAE) occurring within 30 days 

Major Findings 

• Vizamyl® PET appeared to be sufficiently specific to be clinically useful.  Mean specificity was 93%, 
with 95% CI of 61-100% (lower bound > 95% in 4 readers).  For 4 readers, inter-reader and intra-
reader concordance was 99-100% (for fifth reader, 68% and 75%, respectively). 

• Twenty-seven (15%) subjects reported transient and mild AEs, most commonly flushing (6%), chest 
discomfort (4%), and nausea (3%).  There were no SAEs or deaths.  There were no significant 
changes in physical and neurological examination, vital signs, clinical laboratory results, and ECG.  
Vizamyl® and PET appeared to be well tolerated in healthy subjects of 18 to 40 years of age. 

Study GE-067-021 

A study to evaluate the effectiveness of an electronic training program for orienting and interpreting 
[18F] flutemetamol Positron Emission Tomography images 
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This Vizamyl® PET training study "enrolled" 5 technologist and 5 physician trainees; no subjects were 
enrolled and no study medication was administered.  The primary study objective was to evaluate the 
effectiveness of an electronic program as a self-training tool for orientating and reading Vizamyl® PET 
images.  Five nuclear medicine technologists (NMT) and 5 blinded physician readers (nuclear medicine 
physicians and/or radiologists) were trained using the DVD-based program. 

To validate the program for its training effectiveness, images from prior Vizamyl® PET studies were 
evaluated by program-trained NMTs and physician readers and their adequate diagnostic performance 
was shown by sensitivity and specificity each exceeding 70%.  The study was conducted over one 
month (July-August 2012) at a single CRO site,  

 

Image and Candidate Selection 

• Vizamyl® PET images:  276 unique images were selected from prior Vizamyl® PET studies to 
represent the full spectrum of cognition (normal to dementia including AD).  To assess inter-reader 
and intra-reader agreement, 29 of the 276 images (10%) were selected at random, duplicated, and 
randomly inserted into the original pool for a total of 305 images for blinded reading. 

• Candidate NMTs:  Practicing in US and certified by American Registry of Radiologic Technologists 
or Nuclear Medicine Technology Certification Board and experienced in acquisition, processing, and 
orientation of nuclear medicine images of the brain (excluded if experienced in amyloid imaging) 

• Candidate Readers:  Practicing in US and board-certified in nuclear medicine or radiology with 
training and clinical experience in nuclear medicine, with extensive experience reading nuclear 
medicine images in a clinical setting (excluded for any prior experience in reading amyloid images) 

Study Procedures 

• Training of Candidate NMTs and Readers:  The selected candidates (NMT and physician readers) 
were asked to complete the DVD-based electronic training program. 

o The training program was designed for self-training in assessing Vizamyl® PET images for proper 
orientation and to correct the orientation if necessary (NMTs and readers), and to correctly and 
reproducibly classify the images as either normal or abnormal (readers only).  The training 
program included NMT and reader tests. 

o Reader Test:  Successful reader training was defined as > 90% agreement of test image reads 
between the candidate reader and an expert Vizamyl® PET imaging consultant. 

• Blinded Image Reads:  None of the images in the training program were included in the 305 study 
images read by the first 5 candidate readers passing the reader test (described above). 

o Each of the first 5 NMT candidates passing the NMT test (not described above) were asked to 
assess (and re-orient as necessary) one fifth of the 305 images (61 images) selected at random.  
The NMTs oriented the images into standard views and the oriented images were randomized for 
blinded reading.  Two NMTs remained on call for reader assistance. 

o All 305 study images were read by each of the 5 readers.  The images were read as either normal 
or abnormal, and the result was recorded on a case report form (CRF) along with self-rating of 
confidence.  The readers were not permitted to exclude any image. 

Major Endpoints and Analyses 

• Seven analysis populations were defined, of which Analysis Population 1 consisted of 135 subjects 
with an SOT of any type:  68 from Study GE-067-007; 36 from Studies GE-067-009, GE-067-010, 
and GE-067-011; and 31 from Study GE067-015.  This Analysis Population 1 was used for the 
primary and secondary analyses (without and with anatomic images, respectively) of Vizamyl® PET 
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1. GE HealthCare, Inc. (Princeton, NJ) 

a. What was inspected: 

• Compliance with good clinical practice (GCP) regulations, study protocols, and standard 
operating procedures (SOPs) as applicable to clinical site monitoring, electronic data 
controls, and test article accountability 

• Verification of data for image randomization, PET image evaluations, histopathology SOT, 
and reader confidence 

b. General observations: 

A Form FDA 483 was issued for inadequate study monitoring (or follow up corrective action) of 
Study GE-067-007, as shown below for all (three) sites audited for this study.  Monitoring and 
oversight of the other pivotal studies (Studies GE-067-015 and GE-067-021) appeared adequate. 

• Study GE-067-007, Site 115, Gamez (Miami Springs, FL):  34 subjects 

o Subject enrollment exceeded the IRB-approved limit (25 subjects) by 9 subjects, without 
IRB approval for the additional 9 subjects. 

o Documentation of IRB approval was not available.  Further, the IRB form (Confirmation 
of Closure and Conclusion of IRB Oversight) was not sent to the IRB.  The study monitor 
reported this deficiency but the sponsor failed to follow up with corrective action. 

• Study GE-067-007, Site 122, Singh (Las Vegas, NV):  30 subjects 

o Clinical investigator Limuaco (performed at least one autopsy) and  
. (ApoE genotyping) were not listed on Form FDA 1572. 

o Financial disclosures were not obtained for three of eight clinical investigators (Limuaco, 
Jones, and Taylor) who had signed the Delegation Signature Log. 

o In 6 of 10 subject records reviewed, ECGs were not documented as having been performed 
within 4 hours of the PET scan. 

• Study GE-067-007, Site 124, Curtis (Orlando, FL):  35 subjects 

o Clinical investigator Pearl (performed 5 autopsies) was not listed on Form FDA 1572. 

o Financial disclosures were not obtained for two of seven clinical investigators (Pearl and 
Verna) who had signed the Delegation Signature Log.  For clinical investigator Pearl, the 
deficiency was noted by the study monitor and reported to the sponsor, but the sponsor's 
one-time reminder was inadequate to achieve compliance. 

o Enrollment of subjects over the IRB-approved limit preceded the date of IRB approval for 
increased subject enrollment (by 16 days). 

o The final IRB form was not sent to the IRB.  The study monitor reported this deficiency 
but the sponsor failed to follow up with corrective action. 

Other than as noted above, no deficiencies were observed.  The audited study data were 
verifiable.  Electronic data controls and test article accountability appeared to be adequate. 

c. Assessment of data integrity: 

The observed deficiencies do not appear significant and are unlikely to have importantly 
affected the study outcomes.  Efficacy data were not obtained at the clinical study sites and no 
significant AEs were observed, including no cardiac AEs.  The study data appear reliable as 
reported in the NDA. 
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2. The Grove Center (Buckinghamshire, UK) 

a. What was inspected: 

• Audit of Studies GE-067-007 and GE-067-015 
• Compliance with applicable GCP regulations, study protocols, imaging charters, and SOPs 
• Integrity of the study blind in interpreting PET images 
• Images reviewed:  15 for each study 
• Data verification (CRF and NDA data):  35 subjects for each study 

b. General observations: 

• No significant deficiencies were observed and a Form FDA 483 was not issued. 
• There was no evidence of image unblinding or biased image interpretation. 
• The primary efficacy data in the NDA were verifiable against the corresponding CRFs. 
• Study monitoring and drug accountability records appeared adequate. 

Reviewer Comments 

The BIE Workstation:  BIE of PET images were performed at this satellite sponsor site.  The 
BIE workstation consisted of a laptop computer with built-in software (Xeleris®) which had 
been FDA-cleared for retrieving and archiving electronic images from a central database.  On 
scheduled days of image interpretation, images were down-loaded using Xeleris® from a central 
server (Medstamp®) in Oslo, Norway and made available on five laptops for the five readers. 

To help maintain the study blind, image down-loading was performed as a study function 
distinctly separate from image interpretation; image down-loading and image interpretation 
were performed by different study personnel in two separate buildings.  Image readers entered 
their interpretation on paper CRFs.  The down-loaded electronic images were not archived for 
subsequent review or audit. 

At inspection, how the images were read at the BIE workstation was recreated and 
demonstrated.  For each study (GE-067-007 and GE-067-015), an examination of 15 randomly 
selected images appeared to be consistent with the corresponding CRF data, and no 
discrepancies were noted between the CRFs and the NDA data listing. 

Product Dilution:  Early in Study GE-067-007, at all 4 UK imaging Sites 104, 105, 909, and 
911, the study medication had been inappropriately diluted (approximately 5-fold) during 
product preparation at 2 UK product preparation Sites 110 and 912.  At least 7 subjects were 
given the diluted product (Subjects 1040001-1040004, 1050002-1050004). 

The product was diluted with saline to reduce radiation exposure during product preparation.  
Using the same (originally intended) final volume of a diluted product, rather than using less 
undiluted product, allowed the reduced dose to be measured with adequate accuracy.  This 
unauthorized dilution practice was corrected at discovery of the violation at study monitoring. 

The sponsor retained the affected study data:  image quality was deemed acceptable, and no 
adverse events were expected (none observed).  This deficiency was verbally discussed and not 
cited on Form FDA 483 per inspector discretion.  In the NDA, product dilution was not reported 
as a protocol violation for the affected sites and subjects. 

c. Assessment of data integrity: 

For Study GE-067-007, the significance of product dilution is deferred to DMIP; it appears 
unlikely to have importantly affected the study outcome.  For the two studies audited at this 
satellite sponsor site, (Studies GE-067-007 and GE-067-015), the study data appear reliable as 
reported in the NDA. 
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3.  

a. What was inspected: 

• Audit of Study GE-067-007 
• Compliance with applicable GCP regulations and contractual agreement with sponsor 
• Adherence to the study protocol and applicable SOPs (including Pathology Manual) 
• Integrity of the study blind in interpreting histopathology SOT 
• Histopathology SOT data verification (CRF and NDA data) for all 68 subjects 

b. General observations: 

• No significant deficiencies were observed and a Form FDA 483 was not issued. 
• There was no evidence of unblinding or biased histopathology interpretation. 
• The primary efficacy data in the NDA were verifiable against the corresponding CRFs. 
• Study monitoring by the sponsor (GE HealthCare) appeared adequate. 

Reviewer Comments 

Data Verification:   had contracted out histopathology evaluation to four specialists:  
tissue sampling and initial evaluation of conventional histopathology by two neuropathologists, 
followed by SOT determination by two (other) neuropathologists.  The two SOT 
neuropathologists reviewed the microscopic slides together using a double-headed microscope, 
and consensus SOT results were recorded directly on CRFs without using source documents. 

The original consult (Request for Inspections) notes 69 subjects for SOT histopathology 
evaluation.  Subject 122-0022 (Sample 1026) died after a fall and was referred to the medical 
examiner.  This subject was excluded from the study, and the final pathology analysis 
population consisted of 68 subjects. 

For all 68 subjects, the corresponding NDA and CRF data matched, and the data appeared to 
be consistent with histopathology as demonstrated during inspection using a double-headed 
microscope.  SUVR was determined only for the first 30 subjects.  An Excel spreadsheet 
(without CRFs) was used to record SUVR data.  For all 30 subjects, the NDA data were 
verifiable against the source data on the Excel spreadsheet. 

Financial Disclosure:  For the four neuropathologists, two were obtained late during study 
investigation, one was provided upon request during inspection, and one remained unavailable 
at close of inspection.   noted that the sponsor obtains financial disclosure. 

c. Assessment of data integrity:  The study data appear reliable as reported in the NDA. 

4.  

a. What was inspected: 

• Compliance with applicable GCP regulations, study protocols, SOPs, and contract with 
sponsor; and verification of data for Study GE-067-021 

• Adherence to protocol-related documents specific to Study GE-067-021:  Independent 
Review Charter and Monitoring Plan 

• Robustness of database controls, including how easily data can be modified and if each 
modification is automatically documented for subsequent tracking, review, and audit 

b. General observations: 

• No significant deficiencies were noted and a Form FDA 483 was not issued.  A total of 345 
CRFs for 32 subjects were audited. 
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o 32 PET-only cases, 5 readers per case:  160 reader decisions 
o 29 MR/CT cases, 5 readers per case:  145 reader decisions 
o 3 PET-only re-read cases, 5 readers per case:  15 reader decisions 
o 5 MR/CT re-read cases, 5 readers per case:  25 reader decisions 

One isolated data error was found.  For Subject GE-067-007-104-0002, the NDA data listing 
incorrectly indicates Reader 5 response as normal (abnormal on CRF).  This isolated error 
was confirmed to be the sponsor's error, and the deficiency was not cited on Form FDA 483. 

• No more than 50 image sets were read at a single sitting without a break.  The sponsor trained 
 on-site on reader monitoring.  Regarding electronic training: 

o On Day 1, all radiologists were trained using an electronic training program at one session.  
The primary training objective was to gain competency in assessing the brain cortex 
(diagramed on CRF), in classifying the cortical regions as either normal or abnormal. 

o The readers were qualified for study participation per protocol criteria, including the 
criterion for reader qualification test.  All readers passed the test on first attempt (two 
attempts permitted).  Upon passing the test, the readers received further training on using 
the PET/MRI workstations and on properly completing the CRFs. 

o The actual electronic training program was not available at inspection and could not be 
audited; the program was returned to sponsor at study completion. 

c. Assessment of data integrity: 

As a single isolated deficiency, the NDA data error for Subject 1040002 in Study GE-067-007  
appears unlikely to affect the study outcome.  The data from this study site appear reliable. 

5.  

a. What was inspected: 

• Compliance with GCP regulations, study protocols, SOPs, and contract with sponsor 
• Verification of PET image evaluation data for Studies GE-067-007 and GE-067-015 
• Robustness of electronic controls over database interface, compatibility, and audit 

b. General observations: 

No deficiencies were noted and a Form FDA 483 was not issued.  No discrepancies were noted 
between audited NDA data and source study records. 

•  performed data management and statistical 
programming for GE Healthcare, the sponsor of Studies GE-067-007 and GE-067-015.  In 
managing study data, used ePower (electronic database) to view the image 
interpretation data on scanned images of the CRFs. 

• Study GE-067-007:  PET and corresponding histopathology SOT data were audited for 25 
subjects at 6 clinical study sites, including 4 sites with the largest subject enrollment.  CRFs 
were reviewed (using ePower) for three of five blinded readers for each subject.  SUVR data 
were reviewed for five subjects at Site 104. 

• Study GE-067-015:  PET data were reviewed for 16 subjects by two blinded readers at (all) 
10 clinical study sites. 

c. Assessment of data integrity: 

All audited efficacy data were verifiable.  The data managed by  for Studies GE-067-
007 and GE-067-015 appear to be consistent with the data reported in the NDA. 
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III. OVERALL ASSESSMENT AND RECOMMENDATIONS 

GE HealthCare has submitted an original NDA for flutemetamol (Vizamyl®), a diagnostic 
radiopharmaceutical NME for use with PET to evaluate AD.  In support of the NDA review, 3 pivotal 
studies were audited at 5 sites, as summarized below. 

Summary of Audited Pivotal Studies 

• Study GE-067-007 

o Open-label brain autopsy study to correlate Vizamyl® uptake with beta-amyloid 
o Conducted over 17 months (June 2010 - November 2011) 
o 180 subjects at 19 centers (15 US, 4 UK), BIE for 176 subjects at Grove Center 
o Histopathologic SOT data from 68 subjects by  
o Sensitivity (~90%) and specificity (~80%) without adjunctive CT imaging 

• Study GE-067-015 

o Open-label healthy volunteer study to evaluate Vizamyl® PET for ruling out beta-amyloid 
o Conducted over 3 months (December 2010 - March 2011), enrollment criterion of health as SOT 
o 181 subjects at 10 centers (6 US, 2 UK, 1 Finland, 1 Belgium), BIE at Grove Center 
o Specificity (~90%) inter-reader and intra-reader concordance nearly 100% 
o 27 subjects (15%) reported transient and mild AEs (flushing, chest discomfort, nausea) 

• Study GE-067-021 

o Evaluation of effectiveness, electronic program for self-training, interpretation of Vizamyl® PET 
o Conducted over one month (July-August 2012) by  
o Self-training of 5 technologists and 5 physician trainees; no subjects and no study medication 
o Comparison of new trainee results against previous results as SOT 
o Sensitivity and specificity each > 70% with high intra-reader and inter-reader agreement 

Summary of Inspection Outcomes 

• GE HealthCare:  Sponsor 

o VAI, audit of Studies GE-067-007, GE-067-0015, and GE-067-0021 
o Observed deficiency:  Inadequate oversight of Study GE-067-007 

Three clinical study sites were noted to have had excessive subject enrollment, inadequate FDA and 
IRB reporting, inadequate financial disclosures, and inadequate documentation about ECG. 

• Grove Center:  Sponsor's BIE center 

o NAI, audit of Studies GE-067-007 and GE-067-0015 
o Observed deficiency:  Unauthorized product dilution at all UK sites early in Study GE-067-007 

The data affected by unauthorized product dilution was retained in the NDA (deemed by the sponsor 
to have no effect on safety or efficacy).  Product dilution was also not reported in the NDA as a 
protocol violation.  Neither deficiency (product dilution and not reporting it as a protocol violation) 
was cited on Form FDA 483 (inspector discretion).  The significance of product dilution is deferred 
to DMIP; it appears unlikely to have importantly affected the study outcome. 

• :  Histopathology CRO 

o NAI, audit of Study GE-067-007 
o Observed deficiency:  Inadequate financial disclosures 

Financial disclosures for (all) four neuropathologists were inadequate (either late or absent).  This 
deficiency was not cited (inspector discretion). 
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• :  CRO that conducted Study GE-067-021, image read training study 

o NAI, audit of Study GE-067-021 
o Observed deficiency:  Isolated discrepancy between NDA and CRF data 

The discrepancy was determined to be the sponsor's error (not cited on Form FDA 483).  The actual 
electronic training program was not available at inspection (no demonstration and audit). 

• :  Data management CRO 

o NAI, audit of Studies GE-067-007 and GE-067-0015 
o Observed deficiency:  None 

In brief, minor isolated deficiencies were observed at four of the five sites inspected, including three 
sites with an NAI final inspection outcome.  For Study GE-067-007, the significance of product dilution 
is deferred to the review division.  None of the observed deficiencies appear significant, and all audited 
study data appear reliable as reported in the NDA.  The deficiencies are nonetheless summarized above 
to facilitate the on-going NDA review (should they prove significant). 
 

 
{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} 

Susan Thompson, M.D. 
Acting Branch Chief 
Good Clinical Practice Assessment Branch 
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations 
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2. Shield Labeling 

a. Ensure the shield labeling complies with recommendations B1a, 
B1b, and B1c. 

If you have further questions or need clarifications, please contact Sandra Rimmel, 
project manager, at 301-796-2445. 
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REGULATORY PROJECT MANAGER  
PHYSICIAN’S LABELING RULE (PLR) FORMAT REVIEW  

OF THE PRESCRIBING INFORMATION 
 

To be completed for all new NDAs, BLAs, Efficacy Supplements, and PLR Conversion Supplements 
 
Application: NDA 203137 
 
Application Type: New NDA  
 
Name of Drug: VIZAMYL™ (Flutemetamol F 18 Injection) 
 
Applicant: GE Healthcare 
 
Submission Date: October 26, 2012 
 
Receipt Date: October 26, 2012 
 
1.0 Regulatory History and Applicant’s Main Proposals 
 
This NME NDA was received on October 26, 2012 and therefore will be reviewed under The Program. GE 
Healthcare has developed Flutemetamol F 18 Injection, a PET imaging agent for the visual detection of beta 
amyloid neuritic plaques in the brains of adult patients with cognitive impairment. The CDTL for this NDA is 
Dr. Lucie Yang and a standard review determination has been made. The action date is Friday, October 25, 
2013. PDUFA date is October 26, 2013. 

 
2.0 Review of the Prescribing Information (PI) 
 
This review is based on the applicant’s submitted Microsoft Word format of the PI.  The applicant’s proposed 
PI was reviewed in accordance with the labeling format requirements listed in the “Selected Requirements for 
Prescribing Information (SRPI)” checklist (see the Appendix).    

 
3.0 Conclusions/Recommendations 
 
No SRPI format deficiencies were identified in the review of this PI. 
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5.0 Appendix 
 

Selected Requirements of Prescribing Information (SRPI) 
 

The Selected Requirement of Prescribing Information (SRPI) version 2 is a 48-item, drop-down 
checklist of critical format elements of the prescribing information (PI) based on labeling 
regulations (21 CFR 201.56 and 201.57) and labeling guidances. 

 
 
 

 

Highlights (HL) 
GENERAL FORMAT  
1. Highlights (HL) must be in two-column format, with ½ inch margins on all sides and in a 

minimum of 8-point font.  
Comment:        

2. The length of HL must be less than or equal to one-half page (the HL Boxed Warning does not 
count against the one-half page requirement) unless a waiver has been is granted in a previous 
submission (i.e., the application being reviewed is an efficacy supplement).   
Instructions to complete this item:  If the length of the HL is less than or equal to one-half page 
then select “YES” in the drop-down menu because this item meets the requirement.  However, if 
HL is longer than one-half page:  

 For the Filing Period (for RPMs) 
 For efficacy supplements:  If a waiver was previously granted, select “YES” in the drop-

down menu because this item meets the requirement.   
 For NDAs/BLAs and PLR conversions:  Select “NO” in the drop-down menu because 

this item does not meet the requirement (deficiency).  The RPM notifies the Cross-
Discipline Team Leader (CDTL) of the excessive HL length and the CDTL determines if 
this deficiency is included in the 74-day or advice letter to the applicant. 

 For the End-of Cycle Period (for SEALD reviewers) 
 The SEALD reviewer documents (based on information received from the RPM) that a 

waiver has been previously granted or will be granted by the review division in the 
approval letter.    

Comment:        
3. All headings in HL must be presented in the center of a horizontal line, in UPPER-CASE letters 

and bolded. 
Comment:        

4. White space must be present before each major heading in HL. 
Comment:        

5. Each summarized statement in HL must reference the section(s) or subsection(s) of the Full 
Prescribing Information (FPI) that contains more detailed information. The preferred format is 
the numerical identifier in parenthesis [e.g., (1.1)] at the end of each information summary (e.g. 
end of each bullet). 
Comment:        

YES 

YES 

YES 

YES 

YES 
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6. Section headings are presented in the following order in HL: 
Section Required/Optional 
• Highlights Heading Required 
• Highlights Limitation Statement  Required 
• Product Title  Required  
• Initial U.S. Approval  Required 
• Boxed Warning  Required if a Boxed Warning is in the FPI 
• Recent Major Changes  Required for only certain changes to PI*  
• Indications and Usage  Required 
• Dosage and Administration  Required 
• Dosage Forms and Strengths  Required 
• Contraindications  Required (if no contraindications must state “None.”) 
• Warnings and Precautions  Not required by regulation, but should be present 
• Adverse Reactions  Required 
• Drug Interactions  Optional 
• Use in Specific Populations  Optional 
• Patient Counseling Information Statement Required  
• Revision Date  Required 

* RMC only applies to the Boxed Warning, Indications and Usage, Dosage and Administration, Contraindications, 
and Warnings and Precautions sections. 

Comment:        

7. A horizontal line must separate HL and Table of Contents (TOC). 
Comment:        

 
HIGHLIGHTS DETAILS 
 
Highlights Heading 
8. At the beginning of HL, the following heading must be bolded and appear in all UPPER CASE 

letters: “HIGHLIGHTS OF PRESCRIBING INFORMATION”. 
Comment:        

 
Highlights Limitation Statement  
9. The bolded HL Limitation Statement must be on the line immediately beneath the HL heading 

and must state: “These highlights do not include all the information needed to use (insert 
name of drug product in UPPER CASE) safely and effectively. See full prescribing 
information for (insert name of drug product in UPPER CASE).”  
Comment:        

Product Title  
10. Product title in HL must be bolded.  

Comment:        

Initial U.S. Approval  
11. Initial U.S. Approval in HL must be placed immediately beneath the product title, bolded, and 

include the verbatim statement “Initial U.S. Approval:” followed by the 4-digit year. 
Comment:        

YES 

YES 

YES 

N/A 

YES 

YES 

N/A 
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Boxed Warning  
12. All text must be bolded. 

Comment:        
13. Must have a centered heading in UPPER-CASE, containing the word “WARNING” (even if 

more than one Warning, the term, “WARNING” and not “WARNINGS” should be used) and 
other words to identify the subject of the Warning (e.g., “WARNING: SERIOUS 
INFECTIONS”). 
Comment:        

14. Must always have the verbatim statement “See full prescribing information for complete boxed 
warning.” centered immediately beneath the heading. 
Comment:        

15. Must be limited in length to 20 lines (this does not include the heading and statement “See full 
prescribing information for complete boxed warning.”) 
Comment:        

16. Use sentence case for summary (combination of uppercase and lowercase letters typical of that 
used in a sentence). 
Comment:        

 
Recent Major Changes (RMC)  
17. Pertains to only the following five sections of the FPI: Boxed Warning, Indications and Usage, 

Dosage and Administration, Contraindications, and Warnings and Precautions. 
Comment:        

18. Must be listed in the same order in HL as they appear in FPI. 
Comment:        

19. Includes heading(s) and, if appropriate, subheading(s) of labeling section(s) affected by the 
recent major change, together with each section’s identifying number and date (month/year 
format) on which the change was incorporated in the PI (supplement approval date). For 
example, “Dosage and Administration, Coronary Stenting (2.2) --- 3/2012”.  
Comment:        

20. Must list changes for at least one year after the supplement is approved and must be removed at 
the first printing subsequent to one year (e.g., no listing should be one year older than revision 
date). 
Comment:        

Indications and Usage 
21. If a product belongs to an established pharmacologic class, the following statement is required in 

the Indications and Usage section of HL: [(Product) is a (name of class) indicated for 
(indication)].”  
Comment:        

Dosage Forms and Strengths 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

YES 
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22. For a product that has several dosage forms, bulleted subheadings (e.g., capsules, tablets, 
injection, suspension) or tabular presentations of information is used. 
Comment:        

Contraindications 
23. All contraindications listed in the FPI must also be listed in HL or must include the statement 

“None” if no contraindications are known. 
Comment:        

24. Each contraindication is bulleted when there is more than one contraindication. 
Comment:        
 

Adverse Reactions  
25. For drug products other than vaccines, the verbatim bolded statement must be present: “To 

report SUSPECTED ADVERSE REACTIONS, contact (insert name of manufacturer) at 
(insert manufacturer’s U.S. phone number) or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch”.  
Comment:        

Patient Counseling Information Statement  
26. Must include one of the following three bolded verbatim statements (without quotation marks):  

 

If a product does not have FDA-approved patient labeling: 
• “See 17 for PATIENT COUNSELING INFORMATION”  
 
 

If a product has FDA-approved patient labeling: 
 

• “See 17 for PATIENT COUNSELING INFORMATION and FDA-approved patient labeling.”  
• “See 17 for PATIENT COUNSELING INFORMATION and Medication Guide.”  
 Comment:        

Revision Date 
27. Bolded revision date (i.e., “Revised: MM/YYYY or Month Year”) must be at the end of HL.   

Comment:        
 

 

Contents: Table of Contents (TOC) 
 

GENERAL FORMAT 
28. A horizontal line must separate TOC from the FPI. 

Comment:         
29. The following bolded heading in all UPPER CASE letters must appear at the beginning of TOC: 

“FULL PRESCRIBING INFORMATION: CONTENTS”. 
Comment:        

N/A 

YES 

N/A 

YES 

YES 

YES 

YES 

YES 

N/A 
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30. The section headings and subheadings (including title of the Boxed Warning) in the TOC must 
match the headings and subheadings in the FPI. 
Comment:        

31. The same title for the Boxed Warning that appears in the HL and FPI must also appear at the 
beginning of the TOC in UPPER-CASE letters and bolded. 
Comment:        

32. All section headings must be bolded and in UPPER CASE.  
Comment:        

33. All subsection headings must be indented, not bolded, and in title case. 
Comment:        

34. When a section or subsection is omitted, the numbering does not change.  
Comment:        

35. If a section or subsection from 201.56(d)(1) is omitted from the FPI and TOC, the heading 
“FULL PRESCRIBING INFORMATION: CONTENTS” must be followed by an asterisk 
and the following statement must appear at the end of TOC: “*Sections or subsections omitted 
from the Full Prescribing Information are not listed.”  
Comment:        

 

Full Prescribing Information (FPI) 

GENERAL FORMAT 
36. The following heading must appear at the beginning of the FPI in UPPER CASE and bolded: 

“FULL PRESCRIBING INFORMATION”.  
Comment:        

37. All section and subsection headings and numbers must be bolded. 
Comment:        

38. The bolded section and subsection headings must be named and numbered in accordance with 
21 CFR 201.56(d)(1) as noted below. If a section/subsection is omitted, the numbering does not 
change. 

 

Boxed Warning 
1  INDICATIONS AND USAGE 
2  DOSAGE AND ADMINISTRATION 
3  DOSAGE FORMS AND STRENGTHS 
4  CONTRAINDICATIONS 
5  WARNINGS AND PRECAUTIONS 
6  ADVERSE REACTIONS 
7  DRUG INTERACTIONS 
8  USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 
8.2 Labor and Delivery 
8.3 Nursing Mothers 
8.4 Pediatric Use 
8.5 Geriatric Use 

N/A 

YES 

YES 

YES 

YES 

YES 

YES 

YES 
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9  DRUG ABUSE AND DEPENDENCE 
9.1 Controlled Substance 
9.2 Abuse 
9.3 Dependence 

10  OVERDOSAGE 
11  DESCRIPTION 
12  CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 
12.2 Pharmacodynamics 
12.3 Pharmacokinetics 
12.4 Microbiology (by guidance) 
12.5 Pharmacogenomics (by guidance) 

13  NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
13.2 Animal Toxicology and/or Pharmacology 

14  CLINICAL STUDIES 
15  REFERENCES 
16  HOW SUPPLIED/STORAGE AND HANDLING 
17  PATIENT COUNSELING INFORMATION 

Comment:        
 
39. FDA-approved patient labeling (e.g., Medication Guide, Patient Information, or Instructions for 

Use) must not be included as a subsection under Section 17 (Patient Counseling Information). 
All patient labeling must appear at the end of the PI upon approval. 
Comment:        

40. The preferred presentation for cross-references in the FPI is the section heading (not subsection 
heading) followed by the numerical identifier in italics.  For example, [see Warnings and 
Precautions (5.2)]. 
Comment:        

41. If RMCs are listed in HL, the corresponding new or modified text in the FPI sections or 
subsections must be marked with a vertical line on the left edge. 
Comment:         

FULL PRESCRIBING INFORMATION DETAILS 
 

Boxed Warning 
42. All text is bolded. 

Comment:        
43. Must have a heading in UPPER-CASE, containing the word “WARNING” (even if more than 

one Warning, the term, “WARNING” and not “WARNINGS” should be used) and other words 
to identify the subject of the Warning (e.g., “WARNING: SERIOUS INFECTIONS”). 
Comment:        

44. Use sentence case (combination of uppercase and lowercase letters typical of that used in a 
sentence) for the information in the Boxed Warning. 
Comment:        

Contraindications 
45. If no Contraindications are known, this section must state “None”. 

N/A 

YES 

N/A 

N/A 

N/A 

N/A 

N/A 
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Comment:        
Adverse Reactions  
46. When clinical trials adverse reactions data is included (typically in the “Clinical Trials 

Experience” subsection of Adverse Reactions), the following verbatim statement or appropriate 
modification should precede the presentation of adverse reactions: 

 
“Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical 
trials of another drug and may not reflect the rates observed in clinical practice.” 

 

Comment:        
 

47. When postmarketing adverse reaction data is included (typically in the “Postmarketing 
Experience” subsection of Adverse Reactions), the following verbatim statement or appropriate 
modification should precede the presentation of adverse reactions: 

 

“The following adverse reactions have been identified during post-approval use of (insert drug 
name).  Because these reactions are reported voluntarily from a population of uncertain size, it 
is not always possible to reliably estimate their frequency or establish a causal relationship to 
drug exposure.” 

 

Comment:        
 

Patient Counseling Information 
48. Must reference any FDA-approved patient labeling, include the type of patient labeling, and use 

one of the following statements at the beginning of Section 17: 
• “See FDA-approved patient labeling (Medication Guide)” 
• “See FDA-approved patient labeling (Medication Guide and Instructions for Use)” 
• “See FDA-approved patient labeling (Patient Information)" 
• “See FDA-approved patient labeling (Instructions for Use)"       
• “See FDA-approved patient labeling (Patient Information and Instructions for Use)” 

Comment:       
 

 

YES 

N/A 

N/A 
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o the clinical study design was acceptable 
o the application did not raise significant safety 

or efficacy issues 
o the application did not raise significant public 

health questions on the role of the 
drug/biologic in the diagnosis, cure, 
mitigation, treatment or prevention of a 
disease 

 
• Abuse Liability/Potential 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

 
• If the application is affected by the AIP, has the 

division made a recommendation regarding whether 
or not an exception to the AIP should be granted to 
permit review based on medical necessity or public 
health significance?  

 
Comments:       

 

  Not Applicable 
  YES 
  NO 

CLINICAL MICROBIOLOGY 
 
 
 
Comments:       

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

 
CLINICAL PHARMACOLOGY 
 
 
 
Comments:       

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

• Clinical pharmacology study site(s) inspections(s) 
needed? 

 

  YES 
  NO 

BIOSTATISTICS 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

NONCLINICAL 
(PHARMACOLOGY/TOXICOLOGY) 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 
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IMMUNOGENICITY (BLAs/BLA efficacy 
supplements only) 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

PRODUCT QUALITY (CMC) 
 
 
 
Comments:       

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

 
Environmental Assessment 
 
• Categorical exclusion for environmental assessment 

(EA) requested?  
 
If no, was a complete EA submitted? 

 
 
If EA submitted, consulted to EA officer (OPS)? 
 

Comments:       
 

  Not Applicable 
 

 YES 
  NO 

 
 YES 
  NO 

 
 YES 
  NO 

 

Quality Microbiology (for sterile products) 
 
• Was the Microbiology Team consulted for validation 

of sterilization? (NDAs/NDA supplements only) 
 
Comments: 74 day comments 

 

  Not Applicable 
 

 YES 
  NO 

 
 

Facility Inspection 
 
• Establishment(s) ready for inspection? 
 
 
 Establishment Evaluation Request (EER/TBP-EER) 

submitted to OMPQ? 
 

 
Comments:       
 

  Not Applicable 
 

  YES 
  NO 

 
  YES 
  NO 

Facility/Microbiology Review (BLAs only) 
 
 
 
Comments:       

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 
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• notify sponsor in writing by day 60 (For BLAs/BLA supplements: include in 60-day 
filing letter; For NDAs/NDA supplements: see CST for choices) 

 
• notify OMPQ (so facility inspections can be scheduled earlier) 

  Send review issues/no review issues by day 74 
 

 Conduct a PLR format labeling review and include labeling issues in the 74-day letter 
 

 Update the PDUFA V DARRTS page (for NME NDAs in “the Program”) 
 BLA/BLA supplements: Send the Product Information Sheet to the product reviewer and 

the Facility Information Sheet to the facility reviewer for completion. Ensure that the 
completed forms are forwarded to the CDER RMS-BLA Superuser for data entry into 
RMS-BLA one month prior to taking an action  [These sheets may be found in the CST 
eRoom at:  
http://eroom.fda.gov/eRoom/CDER2/CDERStandardLettersCommittee/0 1685f ] 

 Other 
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Appendix A (NDA and NDA Supplements only) 
 

NOTE: The term "original application" or "original NDA" as used in this appendix 
denotes the NDA submitted. It does not refer to the reference drug product or "reference 
listed drug." 
 
An original application is likely to be a 505(b)(2) application if: 
 

(1) it relies on published literature to meet any of the approval requirements, and the 
applicant does not have  a written right of reference to the underlying data.   If 
published literature is cited in the NDA but is not necessary for approval, the 
inclusion of such literature will not, in itself, make the application a 505(b)(2) 
application, 

(2) it relies for approval on the Agency's previous findings of safety and efficacy for 
a listed drug product and the applicant does not own or have right to reference the 
data supporting that approval, or  

(3) it relies on what is "generally known" or "scientifically accepted" about a class of 
products to support the safety or effectiveness of the particular drug for which the 
applicant is seeking approval.  (Note, however, that this does not mean any 
reference to general information or knowledge (e.g., about disease etiology, 
support for particular endpoints, methods of analysis) causes the application to be 
a 505(b)(2) application.) 

 
Types of products for which 505(b)(2) applications are likely to be submitted include: 
fixed-dose combination drug products (e.g., heart drug and diuretic (hydrochlorothiazide) 
combinations); OTC monograph deviations (see 21 CFR 330.11); new dosage forms; new 
indications; and, new salts.  
 
An efficacy supplement can be either a (b)(1) or a (b)(2) regardless of whether the 
original NDA was a (b)(1) or a (b)(2).   

An efficacy supplement is a 505(b)(1) supplement if the supplement contains all of the 
information needed to support the approval of the change proposed in the supplement.  
For example, if the supplemental application is for a new indication, the supplement is a 
505(b)(1) if: 

(1) The applicant has conducted its own studies to support the new indication (or 
otherwise owns or has right of reference to the data/studies), 

(2) No additional information beyond what is included in the supplement or was 
embodied in the finding of safety and effectiveness for the original application or 
previously approved supplements is needed to support the change.  For example, 
this would likely be the case with respect to safety considerations if the dose(s) 
was/were the same as (or lower than) the original application, and. 

(3) All other “criteria” are met (e.g., the applicant owns or has right of reference to 
the data relied upon for approval of the supplement, the application does not rely 
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for approval on published literature based on data to which the applicant does not 
have a right of reference). 

 

An efficacy supplement is a 505(b)(2) supplement if: 

(1) Approval of the change proposed in the supplemental application would require 
data beyond that needed to support our previous finding of safety and efficacy in 
the approval of the original application (or earlier supplement), and the applicant 
has not conducted all of its own studies for approval of the change, or obtained a 
right to reference studies it does not own. For example, if the change were for a 
new indication AND a higher dose, we would likely require clinical efficacy data 
and preclinical safety data to approve the higher dose. If the applicant provided 
the effectiveness data, but had to rely on a different listed drug, or a new aspect of 
a previously cited listed drug, to support the safety of the new dose, the 
supplement would be a 505(b)(2),  

(2) The applicant relies for approval of the supplement on published literature that is 
based on data that the applicant does not own or have a right to reference.  If 
published literature is cited in the supplement but is not necessary for approval, 
the inclusion of such literature will not, in itself, make the supplement a 505(b)(2) 
supplement, or 

(3) The applicant is relying upon any data they do not own or to which they do not 
have right of reference.  

 
If you have questions about whether an application is a 505(b)(1) or 505(b)(2) 
application, consult with your OND ADRA or OND IO. 
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