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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).   
Definity 

 
(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. 
N/A-Referenced drug product is proposed drug product 
 
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”). 

 
Answer:  This application provides for the removal of the following statement from 
Definity’s currently approved labeling: ‘The safety and efficacy of DEFINITY® with 
exercise stress or pharmacologic stress testing have not been established.’   
 
The change results in the following indication statement: 
Activated Definity® injectable suspension is indicated for use in patients with suboptimal 
echocardiograms to opacify the left ventricular chamber and to improve the delineation of 
left ventricular endocardial border. 
 

 
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 
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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.  

  
(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 
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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):       
 

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 
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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. 

   
 

  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 
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approval 
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INTRODUCTION  
 
On September 29, 1010, Lantheus Medical Imaging submitted a prior approval labeling 
supplement to reformat the Definity (perflutren lipid microsphere) labeling in accordance 
with the Physician’s Labeling Rule (PLR) to the Division of Medical Imaging (DMIP).  
Definity is indicated for use in patients with suboptimal echocardiograms to opacify the left 
ventricular chamber and to improve delineation of the left ventricular endocardial border.  In 
2008, because of concerns regarding serious cardiopulmonary reactions associated with use 
of Definity that included fatalities, a boxed warning was added to the labeling.   
 
DMIP consulted the Pediatric and Maternal Health Staff’s Maternal Health Team (MHT) on 
May 4, 2011 to review the pregnancy section of the Sponsor’s proposed labeling.  This 
review includes revisions to the Sponsor’s proposed Pregnancy and Nursing Mothers 
subsections of Definity labeling. 
 
 
BACKGROUND 
 
Definity (perflutren lipid microsphere) is an ultrasound contrast agent initially approved in 
2001.  Definity is composed of octafluoropropane (OFP) gas encapsulated in a phospholipid 
shell.  OFP is a gas that is not metabolized and the phospholipid components are metabolized 
into free fatty acids.  OFP gas is not detectable in patients after 10 minutes in blood or 
expired air.  The mean half life of OFP gas is 1.3 minutes in healthy patients.1 
 
The approved indication is for use in patients with suboptimal rest echocardiograms.  The 
presence of microbubbles (OFP gas) provides echoes necessary for ultrasound imaging.2  
Definity is used to further opacify the left ventricular chamber and improve the delineation of 
the left ventricular endocardial border.  This increases the accuracy of echocardiography for 
detecting potential coronary artery disease.3  Serious cardiopulmonary reactions such as 
cardiac or respiratory arrest, arrhythmias, hypotension, and cardiac ischemia have been noted 
after administration of Definity.  For this reason, high risk patients are monitored for 30 
minutes after administration. 
 
This review provides revisions to the Sponsor’s proposed Pregnancy and Nursing Mothers 
subsections of Definity Labeling. 
 
 
REVIEWED MATERIALS 
Sponsors Proposed Pregnancy and Nursing Mothers Labeling 
 

                                                           
1 Definity labeling 
2 AIUM Consensus Report on Potential Bioeffects of Diagnostic Ultrasound, Executive Summary.  J 
Ultrasound Med. 2008;27:503-515. 
3 Gabriel RS, Smyth YM.  et al. Safety of Ultrasound Contrast Agents in Stress Echocardiography.  Am J 
Cardiol.  2008;102:1269-1272. 
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8 USE IN SPECIFIC POPULATIONS 

 
DISCUSSION 
 
Definity (perflutren lipid microsphere) is an ultrasound contrast agent initially approved in 
2001, that is indicated for use in patients with suboptimal echocardiograms to opacify the left 
ventricular chamber and to improve delineation of the left ventricular endocardial border.  
The Pediatric and Maternal Health Staff ‘s Maternal Health Team (MHT) agrees with the 
current pregnancy category B based on negative developmental toxicity studies in animals 
and no adequate and well controlled studies on the use of Definity during human pregnancy.  

 3
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With regards to the Nursing Mothers subsection of labeling, the MHT noted the drug’s very 
short half life and determined that if nursing mothers pump and discard breast milk once after 
receiving Definity, infant drug exposure through human milk is highly unlikely.  This 
reviewer discussed this issue with Christy John, PhD of Clinical Pharmacology, who  
concurred with this assessment. 
 
The MHT has been working to develop a more consistent and clinically useful approach to 
the Pregnancy and Nursing Mothers subsections of labeling.  The Pregnancy and Nursing 
Mothers section of labeling should describe available animal and human data in a manner 
that allows clinicians, who are prescribing medication for pregnant patients and female 
patients of reproductive potential, to balance the benefits of treating the patient with the 
potential risks to the mother, fetus, and/or infant.  PMHS-Maternal Health labeling 
recommendations not only comply with current regulations but also 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, the required regulatory language for the designated pregnancy 
category, and, when available, outcomes of studies conducted in pregnant women and studies 
conducted in animals.  The paragraphs that follow provide more detailed descriptions of the 
available human and animal data and appropriate clinical information that may affect patient 
management.   
 
 
RECOMMENDATIONS 
 

1. Definity should be labeled pregnancy category B. 
 
2. Nursing mothers should be advised to pump and discard breast milk once after 

receiving Definity.  
 
3. Below are the MHT’s recommended revisions to the Sponsor’s proposed labeling.  A 

track changes versions has been included in Appendix A. 
 
 
PMHS – Maternal Health Labeling Recommendations 
 
USE IN SPECIFIC POPULATIONS 
 
8.1 Pregnancy 
 
Pregnancy Category B.  There are no adequate and well-controlled studies of DEFINTY in 
pregnant women.  Reproduction studies performed in rats and rabbits at doses up to 24 and 
15 times the human dose based on body surface area (in rats and rabbits respectively) 
revealed no evidence of impaired fertility or harm to the fetus due to DEFINITY.  Because 
animal reproduction studies are not always predictive of human response, this drug should be 
used during pregnancy only if clearly needed. 
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8.3 Nursing Mothers 
 
It is not known whether DEFINITY is excreted in human milk.  Based on the rapid clearance 
of this drug, advise nursing mothers to pump and discard breast milk once after 
treatment.[see Pharmacokinetics ( 12.3.3)]   Because many drugs are excreted in human 
milk, caution should be exercised when DEFINITY is administered to a nursing mother.  
 
 
 
 
 
 
 
 
 

 5

Reference ID: 2961295





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

UPASANA BHATNAGAR
06/15/2011

LISA L MATHIS
06/28/2011

Reference ID: 2961295



 1

****Pre-decisional Agency Information**** 
    
Memorandum 
 
Date:  6/13/2011  
  
To:  Frank Lutterodt, Regulatory Project Manager 
  Division of Medical Imaging Products 
 
From:  James Dvorsky, Regulatory Reviewer 
  Division of Drug Marketing, Advertising, and Communications  
 
Subject: Comments on draft labeling (Package Insert) for NDA 21064, 

Definity (Perfluten Lipid Microspheres) injectable suspension 
   
In response to your labeling consult request on March 1, 2011, we have reviewed 
the draft Package Insert for Definity and offer the following comments.  Note that 
these comments are based upon the 6-8-11 label version. 
 
Package Insert Labeling: 
 

Section Statement Comment 
Table 6.1 

8.4 Pediatric Use 

FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research 
Division of Drug Marketing, Advertising, and Communications 
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14.2 Post-Market 
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       DEPARTMENT OF HEALTH AND HUMAN SERVICES 
                 PUBLIC HEALTH SERVICE 
  FOOD AND DRUG ADMINISTRATION  
    CENTER FOR DRUG EVALUATION AND RESEARCH 
 DIVISION OF CARDIOVASCULAR AND RENAL PRODUCTS 
                   
                                                                                                                                                          
Date: May 16, 2011     
 
From: Suchitra Balakrishnan, MD., Ph.D. 
 
Through: Norman Stockbridge, M.D., Ph.D. 
 Division Director 
 Division of Cardiovascular and Renal Products /CDER 
 
To:  Frank Lutterodt 
  RPM, DMIP 
 
Subject: DCRP consult to NDA 21-064 
  
This memo responds to your consult to us dated April 28, 2011 regarding ECG findings with 
ultrasound contrast agents Definity and Optison,  sponsored by Lantheus medical Imaging Inc.. 
The QT-IRT received and reviewed the following materials: 

• Your consult  

• CSRs for studies DMP 115-415, DMP 115-416, GE-191-504 

• DMP 115-504: A summary of sponsor clinical trial experience with Definity. 

 

DCRP Comments for DMIP 

• The ECG findings submitted were inconclusive because of the following reasons: 
o These were trials where single ECGs were recorded with no central over-read. ECGs 

were not collected at Tmax (30-40 seconds post-dose). Hence any mean changes 
reported are unreliable. Even large ECG interval effects (> 20 ms) could only be 
excluded if ECGs were collected around Tmax, which is not the case here. 

 
o Typically, for ECG findings from phase 2 and 3 clinical studies we only report 

categorical data (absolute values over 500 ms and 60 ms change from baseline) in 
control vs. study drug in the PI. Again, the categorical data provided by the sponsor 
with this submission is non-informative since Tmax was not captured. 

 
 

Reference ID: 2947469



 2

• Since the drug is pro-arrhythmic because of other mechanisms (as per warning section in 
the PI on mechanical indices etc.) and the concern for anaphylactoid reactions, the drug 
will continue to be administered with intensive cardiac monitoring and therefore we do 
not believe that a TQT study per the ICH E14 guidelines to quantify QT effects will be 
necessary from a safety standpoint. Moreover, the agent has a short half-life and is being 
administered by personnel trained in arrhythmia management. 

 

BACKGROUND 
DMIP has consulted DCRP to comment on the relationship (if any) of reported ECG changes to 
administration of the ultrasound contrast agents Definity (Perflutren Lipid Microsphere) and 
Optison (Perflutren Protein-Type A Microspheres) Injectable Suspensions.  The division has 
requested review of ECG findings from post marketing studies and integrated clinical trial 
summaries with these agents. 
 
Both contrast agents have a boxed warning for serious cardiopulmonary reactions including 
fatalities which have occurred during perflutren-containing microsphere administration. As per the 
PI, the risk for these reactions may be increased among patients with pulmonary hypertension or 
unstable cardiopulmonary conditions and intensive monitoring of these patients is recommended. 
Having cardiopulmonary resuscitation personnel and equipment readily available prior to 
administration and monitoring all patients for acute reactions is advised. Post-marketing reports of 
fatal cardiac or respiratory arrest, hypotension, supraventricular and ventricular arrhythmias, 
respiratory distress or decreased oxygenation are included in the PI. Reports also identified 
neurologic reactions (loss of consciousness or convulsions) as well as anaphylactoid reactions. In 
addition, there is a warning statement that high ultrasound mechanical index values may cause 
microsphere cavitation or rupture and lead to ventricular arrhythmias. Additionally, end-systolic 
triggering with high mechanical indices has been reported to cause ventricular arrhythmias. The 
safety of activated DEFINITY

® 

at mechanical indices greater than 0.8 and with end-systolic 
triggering has not been evaluated.  
 
QTc Prolongation information in current PI:  
“ECG parameters for doses up to 10 μL/kg were monitored in 221 subjects at multiple time points 
from 1 hour to 72 hours after the first bolus injection. In the 221 subjects, QTc prolongations of >30 
msec were noted in 64 (29%) subjects. Forty-six out of 64 subjects with QTc prolongations were 
further evaluated and 39% (18/46) showed associated cardiac rhythm changes. The effects of 
concomitant drugs were not studied.” 
Reviewer’s Comment: These findings are inconclusive as Tmax was not captured. Typically we 
report outliers with absolute change over 500 ms or over 60 ms change from baseline. 
 
Product Information and Clinical Pharmacology 
Source PI approved April 2008 
The DEFINITY® vial contains components that upon activation yield perflutren lipid 
microspheres, a diagnostic drug that is intended to be used for contrast enhancement during the 
indicated echocardiographic procedures. The vial contains a clear, colorless hypertonic liquid, 
which upon activation with the aid of a Vialmix

®

, provides a homogeneous, opaque, milky white 
injectable suspension of perflutren lipid microspheres. The suspension of activated DEFINITY

® 

is 
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DMP 115-415: A safety registry of 1053 patients who underwent an echocardiogram with 
Definity in routine medical practice. In study DMP 115-415, patients underwent 
echocardiograms with Definity either at rest or in stress.  Roughly half of the patients underwent 
echocardiograms in stress.  12-lead ECGs were obtained prior to the echocardiogram with 
Definity and also at 5 minutes, 15 minutes, and 30 minutes after administration.  ECG 
interpretation and abnormalities are provided and summarized. ECG adjudication was 
performed at the clinical study sites by the Investigator. Only ECG abnormalities are 
reported in the CSR. No ECG interval data are available. 
 

DMP 115-416: A study of 32 patients, 16 with normal pulmonary pressures and 16 with 
pulmonary hypertension, who underwent a resting echocardiogram with Definity along with 
pulmonary arterial catheterization. In study DMP 115-416, each patient underwent a resting 
echocardiogram with Definity.  12-lead ECGs were obtained before the echocardiogram and 2 
hours+ 52 minutes after administration.  Multiple intervals were measured (PR, RR, QRS, QT, 
QTcB).  The sponsor concludes that no clinically significant changes are seen in association with 
Definity administration.  

 
Reviewer’s comment: These ECGs do not capture Tmax. 
 
GE 191-004: This was a single-blind, cross-over, pIacebo-contro1led clinical study of Optison 
and 5% dextrose (control) study of 30 patients, 11 with normal pulmonary pressures and 19 with 
pulmonary hypertension, who underwent a resting echocardiogram with Optison along with 
pulmonary arterial catheterization. In study GE 191-004, each patient underwent two resting 
echocardiograms, one with Optison and one with dextrose.  The order of these two 
echocardiograms was randomized.  12-lead ECGs were obtained at screening, prior to any 
echocardiogram, and at discharge.  It should be noted that the discharge ECGs were obtained 
after both echocardiograms.  Multiple intervals were measured (PR, RR, QRS, QT, QTcB, 
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QTcF). These ECGs were centrally read by a core lab. The sponsor summarized these changes, 
but concludes that no clinically significant changes were observed. 

 
Before discharge, 2 subjects in the Optison control arm had an absolute QTcF interval > 500 ms:  

• Subject 031104 had a baseline QTcF was 479 ms. This subject had a history of first-degree 
atrioventricular (AV) block, right axis deviation, and nonspecific intraventricular delay and the 
pre-discharge QTcF of 520 ms was considered to be due to the left bundle branch block.  

• Subject 04/205 had a baseline QTcF of 489 ms; this subject had a history of AV block and the 
pre-discharge QTcF of 517 ms was considered to be due to the AV block. 

 
Reviewer’s comment: Again, these ECGs do not capture Tmax. It is possible that the change in 
QTc observed pre-discharge was due to hysteresis following an increase in heart rate with the 
injection. In addition the ECG was post-procedure and not between injections. 
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 products) 
 TL: 

 
            

Reviewer: 
 

            Clinical Microbiology (for antimicrobial 
products) 
  TL: 
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Reviewer: 
 

Christy John N Clinical Pharmacology 
 

TL: 
 

Young Moon Choi Y 

Reviewer: 
 

Janelle Charles Y Biostatistics  
 

TL: 
 

LaRee Tracy Y 

Reviewer: 
 

Adebayo Laniyonu N Nonclinical 
(Pharmacology/Toxicology) 

TL: 
 

Adebayo Laniyonu N 

Reviewer: 
 

            Statistics (carcinogenicity) 
 

TL: 
 

            

Reviewer: 
 

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

 
            

Reviewer: 
 

David Place N Product Quality (CMC) 
 

TL: 
 

James Vidra N 

Reviewer: 
 

Bryan Riley N Quality Microbiology (for sterile 
products) 

TL: 
 

James McVey N 

Reviewer: 
 

            CMC Labeling Review  

TL: 
 

            

Reviewer: 
 

            Facility Review/Inspection  

TL: 
 

            

Reviewer: 
 

            OSE/DMEPA (proprietary name) 

TL: 
 

            

Reviewer: 
 

            OSE/DRISK (REMS) 

TL: 
 

            

Reviewer: 
 

            OC/DCRMS (REMS) 

TL: 
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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: The original data definition files lacked 
in detail and description pertaining to 
several categorical variables provided in the primary 
efficacy and safety data sets. 
The Agency requested that the sponsor submit 
detailed data definition files 
including all codes or definitions for the categorical 
variables included in all study 
datasets contained in the submission. In addition, 
there were several variables in 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 
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the data sets provided that contained a number of 
blank entries. The Agency also 
requested that the sponsor specify the codes or 
symbols used for missing values in 
the data definition files. Upon request, the sponsor 
promptly provided updated 
and well populated data definition files. 
 
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 
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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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