
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 
 

APPLICATION NUMBER: 
 

203155Orig1s000 
 
 

OTHER REVIEW(S) 





 

  Page 2  
Version: March 2009 

INFORMATION PROVIDED VIA RELIANCE  
(LISTED DRUG OR LITERATURE) 

 
2) List the information essential to the approval of the proposed drug that is provided by reliance 

on our previous finding of safety and efficacy for a listed drug or by reliance on published 
literature.  (If not clearly identified by the applicant, this information can usually be derived 
from annotated labeling.) 

  
Source of information* (e.g., 
published literature, name of 
referenced product) 

Information provided (e.g., 
pharmacokinetic data, or specific 
sections of labeling) 

PET/CT with 11C-choline and 18F-
FDG in patients with elevated PSA 
after radical treatment of a prostate 
cancer.  Garcia, et al, 2009, Spain, Rev 
Esp Med Nucl 
 

Comparison of 11C-choline PET/CT 
detection of biochemical recurrence 
(BCR) data with 18F-FDG 
 
 

Detection of local, regional, and distant 
recurrence in patients with PSA relapse 
after external beam radiotherapy using 
(11)C-choline positron emission 
tomography.  Breeuwsma et al, The 
Netherlands, 2010, Int J Rad Onc Biol 
Phys 
 

PET scan data from patients with 
recurrence/PSA relapse after External 
Beam Radiation Therapy (EBRT) 

Dual tracer 11C-choline and FDG-PET 
in the diagnosis of biochemical prostate 
cancer relapse after radical treatment”,  
Richter et al, Spain, 2010, Molecular 
Imaging and Biology 
 

Biochemical prostate cancer dual tracer 
detection data from recurrent prostate 
cancer patients 

 *each source of information should be listed on separate rows 
 
Please see attachment for 9 other publications that were referenced by the applicant 

 
3) Reliance on information regarding another product (whether a previously approved product 

or from published literature) must be scientifically appropriate.  An applicant needs to 
provide a scientific “bridge” to demonstrate the relationship of the referenced and proposed 
products.  Describe how the applicant bridged the proposed product to the referenced 
product(s).  (Example: BA/BE studies) 
Answer: This application is a literature based NDA not based on a reference product 
but relying on published literature on the applicant’s proposed product. 
 

 
RELIANCE ON PUBLISHED LITERATURE 

 
4) (a) Regardless of whether the applicant has explicitly stated a reliance on published literature 

to support their application, is reliance on published literature necessary to support the 
approval of the proposed drug product (i.e., the application cannot be approved without the 
published literature)? 

                                                                                                                   YES        NO 
If “NO,” proceed to question #5. 
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(b) Does any of the published literature necessary to support approval identify a specific (e.g., 
brand name) listed drug product?  

                                                                                                                   YES        NO 
If “NO”, proceed to question #5. 

If “YES”, list the listed drug(s) identified by name and answer question #4(c).   
[11C] Choline Injection 

 
 

(c) Are the drug product(s) listed in (b) identified by the applicant as the listed drug(s)? 
                                                                                                                   YES        NO 
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RELIANCE ON LISTED DRUG(S) 
 
Reliance on published literature which identifies a specific approved (listed) drug constitutes 

reliance on that listed drug.  Please answer questions #5-9 accordingly. 
 

5) Regardless of whether the applicant has explicitly referenced the listed drug(s), does the 
application rely on the finding of safety and effectiveness for one or more listed drugs 
(approved drugs) to support the approval of the proposed drug product (i.e., the application 
cannot be approved without this reliance)? 

If “NO,” proceed to question #10. 
 
6) Name of listed drug(s) relied upon, and the NDA/ANDA #(s).  Please indicate if the applicant 

explicitly identified the product as being relied upon (see note below):  
 

Name of Drug NDA/ANDA # Did applicant 
specify reliance on 
the product? (Y/N) 

   

   

 
Applicants should specify reliance on the 356h, in the cover letter, and/or with their patent 

certification/statement.  If you believe there is reliance on a listed product that has not been 
explicitly identified as such by the applicant, please contact the (b)(2) review staff in the 

Immediate Office, Office of New Drugs. 
 
7) If this is a (b)(2) supplement to an original (b)(2) application, does the supplement rely upon 

the same listed drug(s) as the original (b)(2) application? 
                                                                                           N/A             YES        NO 

If this application is a (b)(2) supplement to an original (b)(1) application or not a supplemental 
application, answer “N/A”. 

If “NO”, please contact the (b)(2) review staff in the Immediate Office, Office of New Drugs. 
 

8) Were any of the listed drug(s) relied upon for this application: 
a) Approved in a 505(b)(2) application? 

                                                                                                                   YES        NO 
If “YES”, please list which drug(s). 

Name of drug(s) approved in a 505(b)(2) application:       
 

b) Approved by the DESI process? 
                                                                                                                   YES        NO 

If “YES”, please list which drug(s). 
Name of drug(s) approved via the DESI process:       
 

c) Described in a monograph? 
                                                                                                                   YES        NO 

If “YES”, please list which drug(s). 
 

                                                                                                                   YES        NO 
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Name of drug(s) described in a monograph:       
 

d) Discontinued from marketing? 
                                                                                                                   YES        NO 

If “YES”, please list which drug(s) and answer question d) i. below.   
If “NO”, proceed to question #9. 

Name of drug(s) discontinued from marketing:       
 

i) Were the products discontinued for reasons related to safety or effectiveness? 
                                                                                                                   YES        NO 

(Information regarding whether a drug has been discontinued from marketing for 
reasons of safety or effectiveness may be available in the Orange Book.  Refer to 
section 1.11 for an explanation, and section 6.1 for the list of discontinued drugs.  If 
a determination of the reason for discontinuation has not been published in the 
Federal Register (and noted in the Orange Book), you will need to research the 
archive file and/or consult with the review team.  Do not rely solely on any 
statements made by the sponsor.) 
 

9) Describe the change from the listed drug(s) relied upon to support this (b)(2) application (for 
example, “This  application provides for a new indication, otitis media” or “This application 
provides for a change in dosage form, from capsule to solution”). 
This applicatication does not rely on any listed product. 

 
The purpose of the following two questions is to determine if there is an approved drug product 
that is equivalent or very similar to the product proposed for approval that should be referenced 
as a listed drug in the pending application. 
 
The assessment of pharmaceutical equivalence for a recombinant or biologically-derived product 
and/or protein or peptide product is complex. If you answered YES to question #1, proceed to 
question #12; if you answered NO to question #1, proceed to question #10 below.  
 
10) (a) Is there a pharmaceutical equivalent(s) to the product proposed in the 505(b)(2) 

application that is already approved (via an NDA or ANDA)?  
        

(Pharmaceutical equivalents are drug products in identical dosage forms that:  (1) contain 
identical amounts of the identical active drug ingredient, i.e., the same salt or ester of the 
same therapeutic moiety, or, in the case of modified release dosage forms that require a 
reservoir or overage or such forms as prefilled syringes where residual volume may vary, 
that deliver identical amounts of the active drug ingredient over the identical dosing period; 
(2) do not necessarily contain the same inactive ingredients; and (3) meet the identical 
compendial or other applicable standard of identity, strength, quality, and purity, including 
potency and, where applicable, content uniformity, disintegration times, and/or dissolution 
rates. (21 CFR 320.1(c)).  

  
Note that for proposed combinations of one or more previously approved drugs, a pharmaceutical 
equivalent must also be a combination of the same drugs. 
 

                                                                                                                   YES        NO 
 

 If “NO” to (a) proceed to question #11. 
If “YES” to (a), answer (b) and (c) then proceed to question #12.  
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(b) Is the pharmaceutical equivalent approved for the same indication for which the 
505(b)(2) application is seeking approval? 

                                                                                                                   YES         NO 
           

(c)  Is the listed drug(s) referenced by the application a pharmaceutical equivalent? 
                                                                                                                         YES         NO 

 
If “YES” to (c) and there are no additional pharmaceutical equivalents listed, proceed to 
question #12. 
If “NO” or if there are additional pharmaceutical equivalents that are not referenced by the 
application, list the NDA pharmaceutical equivalent(s); you do not have to individually list all 
of the products approved as ANDAs, but please note below if approved approved generics are 
listed in the Orange Book. Please also contact the (b)(2) review staff in the Immediate Office, 
Office of New Drugs. 
 
Pharmaceutical equivalent(s):       
 
 

11) (a) Is there a pharmaceutical alternative(s) already approved (via an NDA or ANDA)? 
 

(Pharmaceutical alternatives are drug products that contain the identical therapeutic moiety, or its 
precursor, but not necessarily in the same amount or dosage form or as the same salt or ester. Each 
such drug product individually meets either the identical or its own respective compendial or other 
applicable standard of identity, strength, quality, and purity, including potency and, where applicable, 
content uniformity, disintegration times and/or dissolution rates.  (21 CFR 320.1(d))  Different dosage 
forms and strengths within a product line by a single manufacturer are thus pharmaceutical 
alternatives, as are extended-release products when compared with immediate- or standard-release 
formulations of the same active ingredient.)     
 
Note that for proposed combinations of one or more previously approved drugs, a pharmaceutical 
alternative must also be a combination of the same drugs. 

 
                                                                                                                YES        NO 

If “NO”, proceed to question #12.   
 

(b)  Is the pharmaceutical alternative approved for the same indication for which the 
505(b)(2) application is seeking approval? 
                                                                                                                         YES         NO 

  
(c)  Is the approved pharmaceutical alternative(s) referenced as the listed drug(s)? 

                                                                                                                   YES        NO 
              

If “YES” and there are no additional pharmaceutical alternatives listed, proceed to question 
#12. 
If “NO” or if there are additional pharmaceutical alternatives that are not referenced by the 
application, list the NDA pharmaceutical alternative(s); you do not have to individually list all 
of the products approved as ANDAs, but please note below if approved generics are listed in 
the Orange Book. Please also contact the (b)(2) review staff in the Immediate Office, Office of 
New Drugs. 

 
Pharmaceutical alternative(s):       
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PATENT CERTIFICATION/STATEMENTS 

 
12) List the patent numbers of all unexpired patents listed in the Orange Book for the listed 

drug(s) for which our finding of safety and effectiveness is relied upon to support approval of 
the (b)(2) product. 

 
Listed drug/Patent number(s):        
 

                                           No patents listed  proceed to question #14   
   
13) Did the applicant address (with an appropriate certification or statement) all of the unexpired 

patents listed in the Orange Book for the listed drug(s) relied upon to support approval of the 
(b)(2) product? 

                                                                                                                     YES       NO 
If “NO”, list which patents (and which listed drugs) were not addressed by the applicant. 

 
Listed drug/Patent number(s):        
 
 

14) Which of the following patent certifications does the application contain?  (Check all that 
apply and identify the patents to which each type of certification was made, as appropriate.) 
 

  No patent certifications are required (e.g., because application is based solely on 
published literature that does not cite a specific innovator product) 

 
  21 CFR 314.50(i)(1)(i)(A)(1):  The patent information has not been submitted to 

FDA. (Paragraph I certification) 
 

 
  21 CFR 314.50(i)(1)(i)(A)(2):  The patent has expired. (Paragraph II certification) 

  
Patent number(s):        

 
  21 CFR 314.50(i)(1)(i)(A)(3):  The date on which the patent will expire. (Paragraph 

III certification) 
  

Patent number(s):          Expiry date(s):       
 
  21 CFR 314.50(i)(1)(i)(A)(4):  The patent is invalid, unenforceable, or will not be 

infringed by the manufacture, use, or sale of the drug product for which the 
application is submitted. (Paragraph IV certification). If Paragraph IV certification 
was submitted, proceed to question #15.   

 
  21 CFR 314.50(i)(3):  Statement that applicant has a licensing agreement with the 

NDA holder/patent owner (must also submit certification under 21 CFR 
314.50(i)(1)(i)(A)(4) above). If the applicant has a licensing agreement with the 
NDA holder/patent owner, proceed to question #15. 

 
  21 CFR 314.50(i)(1)(ii):  No relevant patents. 
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  21 CFR 314.50(i)(1)(iii):  The patent on the listed drug is a method of use patent 
and the labeling for the drug product for which the applicant is seeking approval 
does not include any indications that are covered by the use patent as described in 
the corresponding use code in the Orange Book.  Applicant must provide a 
statement that the method of use patent does not claim any of the proposed 
indications. (Section viii statement) 

  
 Patent number(s):        
 Method(s) of Use/Code(s): 
 

15) Complete the following checklist ONLY for applications containing Paragraph IV 
certification and/or applications in which the applicant and patent holder have a licensing 
agreement: 

 
(a) Patent number(s):        
(b) Did the applicant submit a signed certification stating that the NDA holder and patent 

owner(s) were notified that this b(2) application was filed [21 CFR 314.52(b)]? 
                                                                                       YES        NO 

If “NO”, please contact the applicant and request the signed certification. 
 

(c) Did the applicant submit documentation showing that the NDA holder and patent 
owner(s) received the notification [21 CFR 314.52(e)]? This is generally provided in the 
form of a registered mail receipt.  

                                                                                       YES        NO 
If “NO”, please contact the applicant and request the documentation. 

 
(d) What is/are the date(s) on the registered mail receipt(s) (i.e., the date(s) the NDA holder 

and patent owner(s) received notification): 
 

Date(s):       
 

(e) Has the applicant been sued for patent infringement within 45-days of receipt of the 
notification listed above?  

 
Note that you may need to call the applicant (after 45 days of receipt of the notification) 
to verify this information UNLESS the applicant provided a written statement from the 
notified patent owner(s) that it consents to an immediate effective date of approval. 

 
YES NO  Patent owner(s) consent(s) to an immediate effective date of 

approval 
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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:   August 16, 2012 

TO:   Frank Lutterodt, M.S., Regulatory Project Manager 
   William Dickerson, 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 

Janice Pohlman, M.D., M.P.H., Team Leader 
Good Clinical Practice Assessment Branch    

 (Acting for Susan D. 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 

APPLICATIONS: NDA 203-155 

APPLICANT:  Joseph C. Hung, Ph.D. 
Director, Radiochemistry Facility 
Mayo Clinic, Rochester, MN 

DRUG: Choline C 11 (no trade name) 

NME:   Yes 

INDICATION: Enhancement of positron emission tomography (PET) in detecting prostate cancer 
with biochemical evidence of disease recurrence 

REVIEW CLASSIFICATION: Priority 

CONSULTATION REQUEST DATE: May 11, 2012 

INSPECTION SUMMARY GOAL DATE: August 12, 2012 

DMIP ACTION GOAL DATE: September 12, 2012 

PDUFA DUE DATE: September 12, 2012 
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• Carbon-11 is a radioisotope produced artificially in a cyclotron which decays to boron-11 by positron 
emission with a decay half-life of 20 minutes.  When conjugated to choline, carbon-11 permits PET 
imaging of tissues that preferentially accumulate choline, including prostate cancer tissue.  At Mayo 
Clinic, the study medication Choline C 11 Injection is manufactured at the center's Radiochemistry 
Facility  

PET Image Acquisition and Interpretation 

Choline C 11 PET was performed using a Discovery RX or 690 integrated scanner (General Electric 
Medical Systems; Waukesha, Wisconsin) using standard methods in conjunction with low-dose (scout) CT 
to delineate the anatomic region of interest. 

• Immediately following intravenous infusion of choline C 11, PET was performed using 3-minute 
acquisitions to obtain three-dimensional images from the orbits to the upper thighs. 

• Choline C 11 images were viewed and interpreted by a team of physicians experienced in interpreting 
PET images.  Image interpretation at a special display station allowed simultaneous visualization of 
PET, CT, and/or fused images in transverse, coronal, and sagittal sections. 

Retrospective Chart Review Study 

Mayo Clinic investigators reviewed the medical records of 231 consecutive prostate cancer patients 
evaluated with choline C 11 PET (254 scans) between September 2007 and November 2010.  The review 
findings in a subgroup of 176 patients were documented as a retrospective study entitled "Choline C 11 
positron emission tomography (PET) scan for patients with prostate cancer with biochemical recurrence 
following failed initial treatment." 

• Major study objectives were to determine:  (1) sensitivity and specificity of choline C 11 PET in 
identifying prostate cancer recurrence, and (2) PPV and NPV of choline C 11 PET result as applicable 
to the patient population at Mayo Clinic. 

• Subject selection:  (1) primary therapy for prostate cancer; (2) follow up monitoring using conventional 
imaging, histopathology of biopsy and/or surgical resection specimen, and choline C 11 PET; (3) BCR 
of prostate cancer defined as (a) after RRP, two or more elevated PSA > three months apart, (b) after 
radiation or cryoablation, a rise in PSA of > 2 ng/mL above the nadir, or (c) after primary androgen 
deprivation therapy, any steady rise in PSA 

• The results of choline C 11 PET were compared with those of the accepted (truth) standard defined as 
conventional imaging and/or tissue histopathology: 

o Positive PET result:  considered true positive (TP) if recurrent disease confirmed by histopathology 
or conventional imaging, or if PSA decreased > 50% following irradiation of choline-avid lesions; 
otherwise, false positive (FP) 

o Negative PET result:  considered true negative (TN) if disease not seen by histopathology and 
conventional imaging; otherwise, false negative (FN) 

• The applicant refers to efficacy analyses as efficacy endpoints:  (1) sensitivity = TP / (TP + FN), (2) 
specificity = TN / (TN + FP), (3) PPV = TP / (TP + FP), and (4) NPV = TN / (TN + FN).  The 
following efficacy endpoints (data tabulations) were collected from patient charts: 

o Raw efficacy endpoints :  petrslt (choline C 11 PET scan result; negative or positive), biopsy 
(histopathology result of biopsy), and resect (histopathology result of resection specimen) 

o Interpreted efficacy endpoints:  disease (histopathologically confirmed disease recurrence status, TN 
or TP) and concl (conclusion about choline C 11 PET scan result: TP, TN, FP, or FN) 
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General observations and comments: 

No deficiencies were observed and a Form FDA 483 was not issued.  Data reported in the NDA (Data 
Tabulations 1 and 2) were consistent with those on DCFs.  All data on DCFs appeared to be internally 
consistent.  Comparable data included: 

• Raw co-primary efficacy endpoints:  petrslt (choline C 11 PET scan result; negative or positive), biopsy 
(histopathology result of biopsy), and resect (histopathology result of resection specimen) 

• Interpreted efficacy endpoint data:  disease (histopathologically confirmed disease recurrence status; 
true negative or true positive) and concl (conclusion for choline C 11 PET scan result; true positive, true 
negative, false positive, or false negative) 

Assessment of data integrity: 

Lacking subject informed consent, patient charts are legally confidential and could not be audited to verify 
accurate data transfer from patient charts to DCFs.  Therefore, OSI can only determine that the data 
reported in the NDA were consistent with those on audited DCFs. 

Note:  Observations noted above are based on preliminary communications with the field investigator; an 
inspection summary addendum will be forwarded to DMIP if conclusions change upon receipt and review 
of the final inspection report. 

III. OVERALL ASSESSMENT OF FINDINGS 

Based on literature reports and one retrospective study, the applicant submitted this 505(b)(2) application.  
A limited inspection of the retrospective study was performed.  Lacking subject informed consent, patient 
charts could not be reviewed as source documents.  The data reported in the NDA were reviewed against 
DCFs.  No significant deviations were observed and a Form FDA 483 was not issued.  Data Tabulations 1 
and 2 in the NDA were consistent with audited study records. 

Note:  The review of the final inspection report has not been completed and the final inspection outcome 
classification remains pending.  The observations noted above are based on preliminary communications 
with the field investigator and a preliminary review of the inspection report.  An addendum to this clinical 
inspection summary will be forwarded to DMIP if the final classification changes from the pending 
classification or if additional observations of clinical or regulatory significance are discovered after 
completing the review of the final inspection report. 

 

 
{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 

Reference ID: 3175613



Page 6 Clinical Inspection Summary NDA 203-155 

 

 
{See appended electronic signature page} 
Janice Pohlman, M.D., M.P.H. 
Team Leader 
(Acting for Susan D. Thompson, M.D. 
Acting Branch Chief 
Good Clinical Practice Assessment Branch 
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations) 
 

Reference ID: 3175613



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

JONG HOON LEE
08/16/2012

SUSAN LEIBENHAUT
08/16/2012
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08/16/2012

Reference ID: 3175613





 
Page 2-Request for Clinical Inspections 
 
II.   Protocol/Site Identification 
 
Include the Protocol Title or Protocol Number for all protocols to be audited. Complete the 
following table. 
 

Site # (Name,Address, 
Phone number, email, 

fax#) 

Protocol 
ID Number of Subjects Indication 

Mayo Clinic/Dr. Joseph 
Hung/Rochester, 
MN/telephone 507-284-
2511/or 507-284-4107/email 
at jhung@mayo.edu 

none 176 As above 

 
The sponsor supplied clinical data in the form of a study report that consisted of analyses of 
information extracted from medical records.  Patients’ charts were consecutively selected for the 
review if they underwent a choline C 11 PET scan at Mayo Clinic within the time interval 
September 2007 through November 2010.  The study was titled “Choline C11 positron emission 
tomography (PET) scan for patients with prostate cancer, with biochemical recurrence following 
failed initial treatment”.  A clinical protocol was not used to extract the information and the sponsor 
does not purport that Good Clinical Practice expectations apply to the study in the same manner as 
they would for a study that used a protocol and/or a prospective design.  Instead, the sponsor states, 
“The data presented to support this NDA were collected in compliance with GCP standards to the 
extent that the institution and regulatory agencies required for a retrospective chart review.”  
Patients did not provide consent to study participation, were not contacted and the planned study 
was exempted from IRB review.  The sponsor did use “data collection forms” that contained the 
following information (for each patient): 
 

 
 
 

ID Accession 
Number 

Study Date Agent History Date of 
birth 

Date of Diagnoses Age at 
Treatment 

PSA @ dx Clinical 
state 

Gleason Score Type of 
Treatment

Pathologic stage LN stage Adjuvant 
therapy 

Type of 
Adj 
Treatment 

Time to biochem failure PSA at 
time of 
PET 

PSA trend PSADT 
(months) 

PSA 
velocity 
(ng/mL/mo)

ADT@PET Reason for PET Findings 
of PET 

Additional 
Imaging Findings 

Targeted 
Biopsy 
(Y/N) 

Path of 
Biopsy 

Treatment Metastatectomy (Y/N) Path at 
Resection 

Extent of 
Lymphadenectomy 

# LN 
Removal 

# LN (+) PSA at last 
follow-up 

PT status 
DF/alive/dead/recurrenc
e 
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Appendix 7 of the study report contains a listing of patients by birth date. The data collection forms 
were not submitted to the NDA; instead data tabulation sets (SAS data sets) were supplied. 
 
Subsequently, the sponsor submitted the following information: 
 
  

 
 
III. Site Selection/Rationale 
 
Mayo Clinic is the sole clinical site. 
 
Rationale for DSI Audits 
 
A specific efficacy concern based on review of site specific efficacy data. Specifically, the review 
team requests DSI to examine the data collection forms and medical records for a representative 
number of patients in order to verify that the information in the form is correct, with respect to the 
medical record source document as well with the data tabulation set supplied to FDA.  We 
recommend DSI to select representative patients from among the 75 patients in whom 
“conventional imaging was negative.”  Dr. Lan Huang (OBS) can supply a list of randomly selected 
patients (by ID number and birthday) if necessary.  Additionally, we can supply a copy of the data 
tabulation set supplied by the sponsor.   
 
We request the inspector to determine at least the following: 
-that the patient underwent a C 11 Choline PET scan on the purported date 
-that the purported age is correct 

Study ID Convention 
imaging 

CT scan Time from CT 
Scan to Choline 
PET Scan 

Bone Scan Time from Bone Scan 
to Choline PET Scan 

MRI Time from 
MRI to 
Choline PET 
scan 

Prostacint 
Scan 

Time from 
Prostacint Scan 
to Choline PET 
Scan 

Biopsy Resection 

Location of 
first 
recurrence 

Location of 
second 
recurrence 

Location 
of third 
recurrence 

Selective 
Radiation to 
choline avid 
lesions 

More than 
50% 
reduction in 
PSA 

Confirmed Disease 

PET result Conclusion     
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-try to determine the criteria the sponsor used to determine “conventional imaging was negative”—
these criteria are not apparent and appear to rely solely upon information that was entered into the 
“additional imaging findings” on the data collection form or some other ad hoc data extraction form  
- that all the variables are on data collection forms and on the medical records and that they 
match 
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Domestic Inspections:  
 
Reasons for inspections (please check all that apply): 
 
          Enrollment of large numbers of study subjects 
           High treatment responders (specify): 
          Significant primary efficacy results pertinent to decision-making  
          There is a serious issue to resolve, e.g., suspicion of fraud, scientific misconduct, 

significant human subject protection violations or adverse event profiles. 
      X    Other (specify): single center study that may have labeling implications 
 
International Inspections: 
 
Reasons for inspections (please check all that apply): 
 
          There are insufficient domestic data 
           Only foreign data are submitted to support an application  
          Domestic and foreign data show conflicting results pertinent to decision-making  
          There is a serious issue to resolve, e.g., suspicion of fraud, scientific misconduct, or 

significant human subject protection violations. 
                  Other (specify) (Examples include: Enrollment of large numbers of study subjects and 

site specific protocol violations.  This would be the first approval of this new drug and 
most of the limited experience with this drug has been at foreign sites, it would be 
desirable to include one foreign site in the DSI inspections to verify the quality of 
conduct of the study). 

 
Five or More Inspection Sites (delete this if it does not apply): 
We have requested these sites for inspection (international and/or domestic) because of the 
following reasons: Mayo Clinic—only site.   
 
Note: International inspection requests or requests for five or more inspections require 
sign-off by the OND Division Director and forwarding through the Director, DSI. 
 
IV. Tables of Specific Data to be Verified (if applicable) 
 
If you have specific data that needs to be verified, please provide a table for data verification, if 
applicable. 
 
Should you require any additional information, please contact Mr. Frank Lutterodt  at 301-796-4251 
or Dr. Bill Dickerson (301-796-4219) or Dr. Alex Gorovets at 301-796-1736. 
 
Concurrence: (as needed) 
 
 ____________________ Medical Team Leader 
 __________BD__________ Medical Reviewer 
 ___________DR_________ Division Director (for foreign inspection requests or requests 

for 5 or more sites only 
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****Pre-decisional Agency Information**** 
 

Memorandum 
 
Date:  5/8/2012  
  
To:  Frank Lutterodt, Regulatory Project Manager 
  Division of Hematology Products 
 
From:  James Dvorsky, Regulatory Reviewer 

Division of Professional Drug Promotion    
 
Subject: Comments on draft labeling (Package Insert) for NDA 203155, Choline C 11 

Injection 
 
   
 
In response to your labeling consult request on February 28, 2012, we have reviewed the draft 
Package Insert for Choline C 11 Injection and have the following comments.  Note that these 
comments are based upon the May 8, 2012 version of the label. 
 
Package Insert Labeling: 
 

Section Statement Comment 
12.2 
Pharmacodynamics 

12.2 
Pharmacodynamics 

FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research 
Office of Prescription Drug Promotion 
Division of Professional Drug Promotion 
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e. Change the strength presentation to read as follows, 
 As currently presented, the 

strength and concentration presentations are very confusing and may be 
misinterpreted. As a result, the wrong dose may be administered.  

f. Add statement, “For Intravenous Use Only”. 

D. Insert Labeling 
1.  General Comments 

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 package insert.3 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 labeling 
of products. Thus, please revise the those abbreviations, symbols, and 
dose designations as follows: 

• Revise all instances of trailing zeroes appear in Section 11.2 
(Physical Characteristics), and Section 14 (Clinical Studies).  
Trailing zeros are dangerous dose designations that could be 
misinterpreted as a 10 fold dose if the trailing zero is not seen (e.g., 
2.0 ng/mL may be misinterpreted as 20 ng/mL in Section 14).  

• We note the use of the abbreviations throughout the insert labeling.  
Prior to the use of these abbreviations, the Applicant should 
provide the intended meaning to mitigate confusion and 
misinterpretation [e.g. Positron Emission topography-computed 
topography (PET/CT), kiloelectron volt (keV), millimeter (mm), 
and microgram per plate (μg/plate). 

2. Highlights of Prescribing Information 

• Revise the usual dose statement, 
 to read  ‘370 MBq to 740 MBq 

(megabequeral) (10 mCi to 20 mCi (millicurie))’ throughout the 
highlights of prescribing information. 

                                                      
3 http://www.ismp.org/Tools/errorproneabbreviations.pdf, Last accessed 10/28/2009. 
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benefits of treating the patient with the potential risks to the mother, fetus and/or infant.  PMHS- 
maternal health labeling recommendations comply with current regulations but incorporate “the 
spirit” of the Proposed Pregnancy and Lactation Labeling Rule (published on May 29, 2008).  
Usually the first paragraph in the pregnancy subsection of labeling summarizes available data 
from published literature, 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 provide more detailed descriptions 
of the available human and animal data, and when appropriate, clinical information that may 
affect patient management. 
 
No human pregnancy data or animal data is available for Choline C11 Injection, so the fetal 
radiation dose and potential harm from this product is unknown.  Pregnancy labeling was revised 
to reflect the lack of information on the use of Choline C11 Injection during pregnancy. 
 
No data is available on the excretion of Choline C11 in breast milk; however, 
radiopharmaceuticals are transferred to breast milk after administration.  Nursing Mothers 
labeling was revised to reflect the need to pump and discard breast milk for 10 half-lives after 
Choline C11 Injection administration. 
 
Pediatric Use Labeling 
The Pediatric Use subsection of labeling should clearly describe what is known and what is 
unknown about use of a drug in children, including limitations of use.  This subsection should 
also highlight any differences in efficacy or safety in children versus the adult population.  For 
products with pediatric indications, pediatric use information should be placed in the specific 
sections of labeling as warranted.  21 CFR 201.57(c)(9)(iv) describes the appropriate pediatric 
use statements to include in labeling based on findings of safety and effectiveness in the pediatric 
use population.   
 
Pediatric studies have not been conducted with Choline C11 Injection; therefore, the Pediatric 
Use subsection of labeling should reflect that safety and effectiveness have not been established 
in the pediatric population.  11C Choline radiation dosimetry has been calculated for all age 
groups using referenced biodistribution data along with the Organ Level Internal Dose 
Assessment Code (OLINDA) software.  However, the pediatric Use subsection should not 
contain a cross-reference to the dosimetry data lacking safety and efficacy data in the pediatric 
population. 

 
PREA 
The Sponsor submitted a request for waiver of pediatric studies because conducting the 
necessary studies would be impossible or highly impracticable because prostate cancer is a 
disease that occurs predominately in the adult population.  This waiver request will be discussed 
at PeRC; however, PMHS agrees that a waiver of pediatric studies is appropriate for the 
submitted indication.  .  
DMIP could consider issuing a Written Request for Choline C11 if they believe there is a public 
health benefit of obtaining studies in children.   A review of medical literature did not identify 
current off label use of Choline C11 in the pediatric population.   
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RECOMMENDATIONS 
See the attached labeling for PMHS recommended revisions to the pregnancy, nursing mothers, 
and pediatric use subsections of Choline C11 Injection labeling.   
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix A – PMHS Tracked – Changes Revisions of Choline C11 Injection Labeling 
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Reviewer:
 

      N OTC Labeling Review (for OTC 
products) 
 TL: 

 
      N 

Reviewer: 
 

      N Clinical Microbiology (for antimicrobial 
products) 
  TL: 

 
      N 

Reviewer: 
 

Christy John Y Clinical Pharmacology 
 

TL: 
 

Gene Williams Y 

Reviewer: 
 

Lan Huang Y Biostatistics  
 

TL: 
 

Jyoti Zalkikar Y 

Reviewer: 
 

Ronald Honchel Y Nonclinical 
(Pharmacology/Toxicology) 

TL: 
 

Adebayo Laniyonu N 

Reviewer: 
 

      N Statistics (carcinogenicity) 
 

TL: 
 

      N 

Reviewer: 
 

      N Immunogenicity (assay/assay 
validation) (for BLAs/BLA efficacy 
supplements) TL: 

 
      N 

Reviewer: 
 

Ravindra Kasliwal Y Product Quality (CMC) 
 

TL: 
 

Ali Al Hakim N 

Reviewer: 
 

Robert Mello Y Quality Microbiology (for sterile 
products) 

TL: 
 

Bryan Riley N 

Reviewer: 
 

      N CMC Labeling Review  

TL: 
 

      N 

Reviewer: 
 

Zhong Li Y Facility Review/Inspection  

TL: 
 

      N 

Reviewer: 
 

      N OSE/DMEPA (proprietary name) 

TL: 
 

      N 
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• Advisory Committee Meeting needed?  
 
Comments:       

 
 
If no, for an original NME or BLA application, include the 
reason.  For example: 

o this drug/biologic is not the first in its class 
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 

 

  YES 
Date if known:   

  NO 
  To be determined 

 
Reason:       
 
 

• 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 

Reference ID: 3085608
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NONCLINICAL 
(PHARMACOLOGY/TOXICOLOGY) 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

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:       

 

  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 
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 BLA/BLA supplements: If filed, send 60-day filing letter 
 

 If priority review: 
• 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 
 

 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 at: 
http://inside.fda.gov:9003/CDER/OfficeofNewDrugs/ImmediateOffice/UCM027822] 

 Other 
 

 
 
        
Frank Lutterodt      February 10, 2012 
Regulatory Project Manager     Date 
 
Kyong Kang      February 10, 2012 
Chief, Project Management Staff     Date 
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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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