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Background and Summary Description: Hospira initially submitted NDA 204016 on  
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Hospira proposed to change the drug by creating a  formulation comparable to 
Zometa® which requires dilution with 0.9% sodium chloride to achieve 4 mg/5 mL. 
  
FDA issued a Complete Response (CR) letter on November 29, 2012 to NDA 204016.  The CR 
letter was based on a recommendation from the Office of Compliance.  Hospira resubmitted their 
application on January 8, 2013.  The FDA issued a Tentative Approval letter on July 3, 2013.  
On November 2, 2015, Hospira submitted NDA 204016 as a class 1 re-submission in 
anticipation of the end of the 30 month stay.   
 
NDA 204016 label was reviewed.  No major changes were recommended as the label closely 
followed the reference listed label.  The phrase  was change to “single dose” 
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removed and replaced with “not made with natural rubber latex.” 
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505(b)(2) ASSESSMENT

Application Information
NDA # 204016 NDA Supplement #: S-      Efficacy Supplement Type SE-      

Proprietary Name:  N/A
Established/Proper Name:  Zoledronic Acid Injection
Dosage Form:  Injection
Strengths:  4 mg/100 mL ; 0.04 mg/mL
Applicant:  Hospira Inc.

Date of Receipt:  January 31, 2012

PDUFA Goal Date: January 2, 2016 Action Goal Date (if different):

Proposed Indications: 
 Hypercalcemia of malignancy 
 Patients with multiple myeloma and patients with documented bone metastases 

from solid tumors, in conjunction with standard antineoplastic therapy. Prostate 
cancer should have progressed after treatment with at least one hormonal therapy.

GENERAL INFORMATION

1) Is this application for a recombinant or biologically-derived product and/or protein or peptide 
product OR is the applicant relying on a recombinant or biologically-derived product and/or 
protein or peptide product to support approval of the proposed product? 

        If “YES “contact the (b)(2) review staff in the Immediate Office, Office of New Drugs.

                                                                                                                   YES       NO
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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)

NDA 021223 Zometa
4 mg/100 mL ready to use formulation
4 mg/5 mL concentrate

Safety and Efficacy findings

 *each source of information should be listed on separate rows

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).  
BA/BE waiver granted on September 10, 2012.

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.

(b) Does any of the published literature necessary to support approval identify a specific (e.g., 
brand name) listed drug product? 

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

If “YES”, list the listed drug(s) identified by name and answer question #4(c).  

(c) Are the drug product(s) listed in (b) identified by the applicant as the listed drug(s)?
                                                                       N/A                                 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)

Zometa (zoledronic acid) Injection NDA 021223 Yes

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).

Name of drug(s) described in a monograph:      

d) Discontinued from marketing?
                                                                                                                   YES       NO

                                                                                                                   YES       NO
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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 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. 

N/A                           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): NDA 021223

4939130 - September 2, 2012; 
  4939130*PED - March 2, 2013; 

7932241 - February 5, 2028
8324189 –May 29, 2025

8324189*PED – November 29, 2025

                                           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?

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

Listed drug/Patent numbers: 
8324189*PED – November 29, 2025

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:  4939130; 4939130 PED
             Expiry date: September 2, 2012 March 2, 2013

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.  

Patent number:  8,324,189
             Expiry date: May 29, 2025
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Patent number:  7,932,241
             Expiry date: February 5, 2028

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):  8,324,189 and 7,932,241
(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): June 24, 2013

(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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LABEL AND LABELING REVIEW
Division of Medication Error Prevention and Analysis (DMEPA) 

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

Center for Drug Evaluation and Research (CDER)

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

Date of This Review: November 13, 2015

Requesting Office or Division: Division of Oncology Products 1 (DOP1)

Application Type and Number: NDA 204016

Product Name and Strength: Zoledronic acid Injection, 4 mg/100 mL

Product Type: Single Ingredient Product

Rx or OTC: Rx

Applicant/Sponsor Name: Hospira

Submission Date: November 2, 2015

OSE RCM #: 2015-2424

DMEPA Primary Reviewer: Tingting Gao, PharmD

DMEPA Team Leader: Chi-Ming (Alice) Tu, PharmD

Reference ID: 3846677
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1 REASON FOR REVIEW
NDA 204016 for Zoledronic Acid Injection, 4 mg/100 mL, received a FDA tentative approval on 
July 3, 2013.  Since the 30-month stay for Hospira’s NDA 204016 will expire on December 24, 
2015, Hospira is submitting a request for final approval for NDA 204016. Additionally, Hospira is 
proposing minor formatting updates to the carton labeling (e.g. locations of the barcodes, lot 
number, expiration date, manufacturer information, duplicating the bottom panel to match the 
top panel, and consequential updates to the commodity number). 
The Division of Oncology Products 1 (DOP1) requested that we review the submitted proposed 
carton labeling and Prescribing Information (PI) labeling for areas of vulnerability that could 
lead to medication errors. 

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

Table 1.  Materials Considered for this Label and Labeling Review

Material Reviewed Appendix Section (for Methods 
and Results)

Product Information/Prescribing Information A

Previous DMEPA Reviews B

Human Factors Study C – N/A

ISMP Newsletters D

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

Other F – N/A

Labels and Labeling G

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

3 OVERALL ASSESSMENT OF THE MATERIALS REVIEWED
DMEPA previously reviewed Hospira’s Zoledronic Acid container labels and carton labeling and 
found them acceptable from a medication error perspective.1,2 We evaluated the proposed 
changes to the submitted carton labeling and determined that Hospira’s proposed changes are 
acceptable from a medication error perspective. However, we noted that the package type is 
described as “  Only – Discard Unused Portion” on the carton labeling.  Since the 
Agency is retiring the term  and is recommending “single-dose” to describe a 

1Abdus-Samad, J. Label and Labeling Review for Zoledronic Acid Injection. Silver Spring (MD): FDA, CDER, OSE, DMEPA (US); 
2012 OCT 31.  RCM No.: 2012-359.
2 Abdus-Samad, J. Label and Labeling Review for Zoledronic Acid Injection. Silver Spring (MD): FDA, CDER, OSE, DMEPA (US); 
2012 NOV 15.  RCM No.: 2012-359-1.

Reference ID: 3846677
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container  for use with a single patient as a single injection/infusion,3 we recommend revising it 
to “Single Dose only – Discard Unused Portion”. We recommend the same changes be also 
made to the previously tentatively approved container label and the submitted PI to ensure 
consistent terminology throughout label and labeling. 

4 CONCLUSION & RECOMMENDATIONS
The previously tentatively approved container label, the proposed carton labeling, and the 
proposed PI may be improved to further clarify important information.  We provide specific 
recommendations in Sections 4.1 and 4.2 below.

4.1 RECOMMENDATIONS FOR THE DIVISION

A. Prescribing Information: 
1. Revise the term  to “single-dose” throughout the PI including the 

Dosage and Administration, Dosage Forms and Strengths, and How Supplied 
sections in accordance with Draft Guidance for Industry: Selection of the 
Appropriate Package Type Terms and Recommendations for Labeling Injectable 
Medical Products Packaged in Multiple-Dose, Single-Dose, and Single-Patient-
Use Containers for Human Use.3

4.2 RECOMMENDATIONS FOR HOSPIRA
We recommend the following be implemented prior to approval of this NDA: 

A. Container label and carton labeling
1. Revise the statement “  only – Discard Unused Portion” to “Single dose 

only – Discard Unused Portion” in accordance with FDA Draft Guidance for 
Industry: Selection of the Appropriate Package Type Terms and 
Recommendations for Labeling Injectable Medical Products Packaged in 
Multiple-Dose, Single-Dose, and Single-Patient-Use Containers for Human Use.

3 Guidance for Industry: Selection of the Appropriate Package Type Terms and Recommendations for Labeling Injectable 
Medical Products Packaged in Multiple-Dose, Single-Dose, and Single-Patient-Use Containers for Human Use. 2015. Available 
from http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM468228.pdf

Reference ID: 3846677
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APPENDICES:  METHODS & RESULTS FOR EACH MATERIALS REVIEWED 
APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION
Table 2 presents relevant product information for Zoledronic Acid that Hospira submitted on 
November 2, 2015, and the listed drug (LD). 

Table 2. Relevant Product Information for the Listed Drug and Zoledronic Acid

Product Name Zometa (listed drug, NDA 
021223)

Zoledronic Acid

Initial Approval 
Date

August 20, 2001 N/A

Active Ingredient Zoledronic acid

Indication Hypercalcemia of malignancy. 
Patients with multiple myeloma and patients with documented bone 
metastases from solid tumors, in conjunction with standard antineoplastic 
therapy. Prostate cancer should have progressed after treatment with at least 
one hormonal therapy. 

Route of 
Administration

intravenous infusion

Dosage Form Injection

Strength 4 mg/100 mL
4 mg/5 mL

4 mg/100 mL 

Dose and Frequency Hypercalcemia of malignancy 
4 mg as a single  intravenous infusion over no less than 15 minutes.
4 mg as retreatment after a minimum of 7 days.
Multiple myeloma and bone metastasis from solid tumors
4 mg as a single  intravenous infusion over no less than 15 minutes every 
3 to 4 weeks for patients with creatinine clearance of greater than 60 
mL/min.

How Supplied 4 mg/100 mL single-use ready-
to-use bottle
4 mg/5 mL single-use vial of 
concentrate

4 mg/100 mL single  premixed bag  
 

Storage Store at 25°C (77°F); excursions 
permitted to 15-30°C (59-86°F)

Temperature not exceeding 30°C (86°F). 
Do not freeze.

Container Closure Carton of 1 bottle
Carton of 1 vial
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APPENDIX B. PREVIOUS DMEPA REVIEWS
B.1 Methods
On November 9, 2015, we searched the L:drive and AIMS using the terms, zoledronic acid, to 
identify reviews previously performed by DMEPA.  

B.2 Results
Our search identified 3 previous reviews4,5,6, and we confirmed that our previous 
recommendations were implemented.

4 Abdus-Samad, J. Label, Labeling, and Packaging Review for Zoledronic Acid Injection. Silver 
Spring (MD): FDA, CDER, OSE, DMEPA (US); 2012 OCT 31.  RCM No.: 2012-359.

5 Abdus-Samad, J. Label, Labeling, and Packaging Review for Zoledronic Acid Injection. Silver 
Spring (MD): FDA, CDER, OSE, DMEPA (US); 2012 NOV 15.  RCM No.: 2012-359-1.

6 Abdus-Samad, J. Labeling Review for Zoledronic Acid Injection. Silver Spring (MD): FDA, CDER, 
OSE, DMEPA (US); 2013 JUL 3.  RCM No.: 2012-359-2.
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APPENDIX D. ISMP NEWSLETTERS
D.1 Methods
On November 9, 2015, we searched the Institute for Safe Medication Practices (ISMP) 
newsletters using the criteria below, and then individually reviewed each newsletter.  We 
limited our analysis to newsletters that described medication errors or actions possibly 
associated with the label and labeling.  

ISMP Newsletters Search Strategy

ISMP Newletter(s) Acute Care, Community

Search Strategy and 
Terms

 Match Exact Word or Phrase: Zoledronic acid

D.2 Results

The search did not retrieve any relevant articles.

Reference ID: 3846677
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APPENDIX G. LABELS AND LABELING 
G.1 List of Labels and Labeling Reviewed
Using the principles of human factors and Failure Mode and Effects Analysis,7 along with 
postmarket medication error data, we reviewed the following Zoledronic Acid labels and 
labeling submitted by Hospira.

 Container label – submitted November 15, 2012
 Carton  labeling – submitted November 2, 2015

G.2 Label and Labeling Images

Container label – submitted November 15, 2012

7 Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004. 
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1 INTRODUCTION 
This review evaluates the revised insert labeling for Zoledronic Acid Injection, NDA 
204016 submitted in response to the Division of Medication Error Prevention and 
Analysis’ comments in October 31, 2012 OSE Review 2012-359.  

2 METHODS AND MATERIALS REVIEWED 

2.1 LABELS AND LABELING 
Using the principals of human factors and Failure Mode and Effects Analysis1 along with 
post marketing medication error data, the Division of Medication Error Prevention and 
Analysis (DMEPA) evaluated the following: 

• Insert Labeling submitted January 8, 2013 

• Insert Labeling (updated) submitted June 28, 2013 

2.2 PREVIOUSLY COMPLETED REVIEWS 
DMEPA previously reviewed Zoledronic Acid Injection in OSE Reviews 2012-359 and 
2012-359-1, and we looked at that review to ensure all our recommendations were 
implemented.  All the revisions to the insert labeling were implemented.   

3 CONCLUSIONS 
DMEPA finds the Applicant’s revisions to the insert labeling acceptable. 

If you have further questions, please contact Francis Fahnbulleh, OSE project manager, at  
301-796-0942. 

 

 

                                                      
1 Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004.  
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1 INTRODUCTION 
This review evaluates the revised container label, carton, and insert labeling for 
Zoledronic Acid Injection, NDA 204016 submitted in response to the Division of 
Medication Error Prevention and Analysis’ comments in October 31, 2012 OSE Review 
2012-359.  

2 METHODS AND MATERIALS REVIEWED 

2.1 LABELS AND LABELING 
Using the principals of human factors and Failure Mode and Effects Analysis1 along with 
post marketing medication error data, the Division of Medication Error Prevention and 
Analysis (DMEPA) evaluated the following: 

• Container Label submitted November 12, 2012 (Appendix A) 

• Carton Labeling submitted November 12, 2012 (Appendix B) 

2.2 PREVIOUSLY COMPLETED REVIEWS 
DMEPA previously reviewed Zoledronic Acid Injection in OSE Review 2012-359, and 
we looked at that review to ensure all our recommendations were implemented.  All the 
revisions to the container label and carton labeling were implemented.   

3 CONCLUSIONS 
DMEPA finds the Applicant’s revisions to the container label and carton labeling 
acceptable. At this time, labeling negotiations for the insert labeling are ongoing. 

If you have further questions, please contact Francis Fahnbulleh, OSE project manager, at  
301-796-0942. 

 

                                                      
1 Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004.  
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1 INTRODUCTION 
This review evaluates the proposed single-port premixed bag, container label, carton, and 
insert labeling for Zoledronic Acid NDA 204016 for areas of vulnerability that could lead 
to medication errors.  

1.1 BACKGROUND  
The Applicant proposes a single port premixed intravenous bag containing Zoledronic 
Acid 4 mg/100 mL.  The listed drug Zometa is currently available as a 4 mg/5 mL vial 
that requires dilution and a 4 mg/100 mL bottle ready for infusion.  Additionally, the 
listed drug, Zometa 4 mg/100 mL bottle design allows for preparation of renally-adjusted 
doses by withdrawing solution utilizing a needle and syringe.  

1.2 REGULATORY HISTORY 
Zoledronic Acid NDA 204016 is the subject of a 505(b)2 application submitted on 
January 31, 2012, that notes Zometa (Zoledronic Acid) NDA 021223 as the listed drug.   

Previously, in OSE Review 2010-2370, dated January 5, 2011, for Zometa, we 
recommended the Applicant either provide a Zometa premixed in strengths to 
accommodate the recommended renal dosages or provide detailed preparation 
instructions in the insert for healthcare practitioners so that they can safely prepare and 
administer this product in patients who are renally impaired.  Subsequently in OSE 
Review 2011-408, dated June 3, 2011, we found the Applicant’s proposed method of 
preparation of renally prepared doses error-prone.  However, after much discussion, 
DOP1 and ONDQA decided to label the product based on their recommendations. 

Another product Reclast (Zoledronic Acid) (NDA 021817 and NDA 022080) is available 
in a 5 mg/100 mL ready-to .  See Appendix B for a comparison of both 
Zoledronic Acid products. 

1.3 PRODUCT INFORMATION 
The following product information is provided in the April 30, 2012 submission that 
provides updated insert labeling. 

• Active Ingredient: Zoledronic Acid 

• Indication of Use:  

o Treatment of hypercalcemia of malignancy  

o Treatment of patients with multiple myeloma and patients with 
documented bone metastases from solid tumors, in conjunction with 
standard anti-neoplastic therapy. 

• Route of Administration: Intravenous 

• Dosage Form: Injection  

• Strength: 4 mg/100 mL (0.04 mg/mL) 

• Dose and Frequency:  
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proposed Zometa  did not appear to pose a greater risk in causing these types of 
errors compared to the 4 mg/5 mL vial.  

Additionally, DMEPA recently completed a review for Zoledronic Acid Injection, in 
OSE Review 2012-480, dated October 19, 2012.  This review included an updated 
medication error search of listed drug Zometa.  We found the labeling for the proposed 
Zoledronic Acid adequately address the medication errors (monitoring errors, wrong 
frequency of administration, wrong route of administration, wrong technique, wrong 
drug, wrong dose, wrong rate of administration, and prescribing errors) that occurred 
with the listed drug Zometa.  Additionally, we did not find any medication error cases 
specifically related to preparation of renally-adjusted doses with the currently marketed 
Zometa premixed bottle.  Therefore, the medication errors with Zometa did not note any 
labeling issues that should be revised for the proposed product labeling.  

2.2 LITERATURE SEARCH 
We searched PubMed and the ISMP publications on June 29, 2012 for additional cases 
and actions concerning Zometa (Zoledronic Acid).  Two ISMP Newsletters note 
Zoledronic Acid was listed as one of the primary suspect drugs for reported serious 
events reported to FDA ( ).1,2  There 
were no further details provided as to the nature of these serious events and if they were 
related to medication errors . 

2.3 LABELS AND LABELING 
Using the principals of human factors and Failure Mode and Effects Analysis,3 along 
with post marketing medication error data, the Division of Medication Error Prevention 
and Analysis (DMEPA) evaluated the following: 

• Container Label submitted January 31, 2012 (Appendix C) 

• Carton Labeling submitted January 31, 2012 (Appendix D) 

• Insert Labeling submitted April 30, 2012 

• Replica carton and flexible intravenous bag submitted July 11, 2012 

3 MEDICATION ERROR RISK ASSESSMENT 
The following sections describe the risk assessment of the Zoledronic Acid product 
design as well as the associated label and labeling. 

                                                      
1 ISMP Medication Safety Alert, Acute Care. October 6, 2011 
2 ISMP Medication Safety Alert, Acute Care. February 25, 2010  
3 Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004.  
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3.1 INTEGRATED SUMMARY OF MEDICATION ERROR RISK ASSESSMENT 

3.1.1 Medication Error Case Summary 
An updated AERS and ISMP database search for medication error cases was not 
conducted for this review.  See OSE Review 2012-480, dated October 1, 2012, for an 
AERS and ISMP database results and an assessment of the cases. We find the labeling for 
the proposed Zoledronic Acid adequately address these previously assessed medication 
errors.  Additionally, we did not find any medication error cases specifically related to 
preparation of renally-adjusted doses with the currently marketed Zometa premixed 

.  Therefore, the medication errors with Zometa did not note any labeling issues that 
should be revised for the proposed product labeling. 

3.1.2 Impact of Physical Design 
The proposed single-port pre-mixed bag is designed for administration of Zoledronic 
Acid 4 mg via connection to an intravenous infusion set.  The Applicant proposed a 4 mg 
strength only and did not propose the other renal dose adjusted strengths of Zoledronic 
Acid (3.5 mg, 3.3 mg, and 3 mg).  Additionally, the proposed product design does not 
allow for preparation of renally-adjusted doses unlike the currently marketed Zometa 
(Zoledronic Acid) 4 mg/100 mL bottle design, which allows for adjustment of the dose 
using a standard syringe and needle. Rather, the Applicant proposes the end-user to 
infuse the specified reduced volume of Zoledronic Acid Injection from the pre-mixed 
intravenous bag, which is less than the labeled total volume, using a volumetric infusion 
pump and then discard any unused portion. 

Currently in the marketplace, manufacturers of similarly designed single-port premixed 
bags provide multiple strengths to accommodate these doses.  Examples of these products 
include Gentamicin (60 mg, 80 mg, 100 mg, 120 mg), Vancomycin (500 mg, 750 mg,  
1 g) and Ceftriaxone (1 g and 2 g) premixed bags.  In pharmacy practice, if a drug that is 
available in a premixed formulation is prescribed but there is no premixed formulation 
available in the strength prescribed, the standard of practice is to compound the 
prescribed dose using a vial.  Currently, there is a Zoledronic Acid 4 mg/5 mL vial 
currently marketed for pharmacy compounding.   

DMEPA is concerned the Applicant’s proposal to depend upon a volumetric infusion 
pump to limit the dose infused introduces an unsafe practice into the medication use 
system and places patients at risk for being infused with the entire contents of the bag.  
This type of error administration error has significant clinical consequences because 
infusion of the entire bag (4 mg) to a patient with impaired renal function may result in 
increased risk of adverse reactions, in particular renal adverse reactions.   
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Conversely, if the Applicant does not provide ONDQA with the requested in-use stability 
data, then DMEPA recommends revising the labels and labeling to alert practitioners that 
this Zoledronic Acid premixed bag is not for patients with renal impairment.  Regardless 
of whether the Applicant pursues use of transfer devices or limits the product to patients 
with normal renal function, healthcare practitioners can prepare renally-adjusted doses of 
Zoledronic Acid by a using the proposed method (use transfer devices with the 
Zoledronic Acid 4 mg/100 mL single-port bag) or the currently practiced method (use 
Zometa 4 mg/5 mL vial or 4 mg/100 mL ).   

3.1.3 Container Label and Carton Labeling 
The container label and carton labeling required revisions to improve to increase the 
readability and prominence of important information on the label to promote the safe use 
of the product.  These revisions are detailed in Appendix I.  The Applicant’s September 
7, 2012 revisions were reviewed (Appendices J and K).  The remaining revision required 
is for the Applicant to de-bold the storage information and symbols  

, which are detailed in Section 4.2 - Comments to the Applicants.  
Additionally, the final labeling revisions will be affected by whether the Applicant 
pursues use of transfer devices or limits the product to patients with normal renal 
function.  We await the Applicant’s decision. 

4 CONCLUSIONS 
We find the Applicant’s proposal to use a needless transfer device to with the proposed 
single-port premixed bag of Zoledronic Acid 4 mg/100 mL for preparation of renal 
impairment dosages acceptable provided the Applicant submits in-use stability data to 
ONDQA.  If the Applicant fails to submit in-use stability data, then we find it acceptable 
to mitigate the risk of errors with this packaging configuration by revising the container 
label, carton and insert labeling to communicate that the product is not intended for use 
with patients with renal impairment.  At the time this review was completed, we await the 
Applicant’s decision.  

If you have further questions, please contact Francis Fahnbulleh, project manager, at  
301-796-0942. 

4.1 COMMENTS TO THE DIVISION 
The revisions to the insert labeling section 2.3 – Dosage and Administration depends on 
whether the Applicant submits acceptable in-use stability data or labels the product is not 
intended for use with patients with renal impairment.  Additionally, there are dangerous 
abbreviations and symbols that require revision. 

A. Dosage and Administration, Multiple Myeloma and Metastatic Bone Lesions of Solid 
Tumors – Section 2.2 

1. The Dosage and Administration section contains the abbreviation, IU.  IU has 
been misinterpreted as IV or 10.4  As part of national campaign to eliminate the 

                                                      
4 http://www.ismp.org/Tools/errorproneabbreviations.pdf Last accessed September 25, 2012 
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use of dangerous abbreviations and dose designations, FDA agreed to remove 
such abbreviations from the approved labels and labeling. Therefore, we request 
the abbreviation, IU, be replaced with the words, International Units. 

2. In Table 1, replace the symbol, -, with the word, to. 

4.2 COMMENTS TO THE APPLICANT  
A. Container Label  

1. De-bold the storage statements.  Room temperature storage recommendations do 
not require bolding to alert practitioners 

2. Debold the symbols, . 

B. Carton Labeling 

1. De-bold the storage information on the rear panel.  Room temperature storage 
recommendations do not require bolding to alert practitioners. 

2. Reverse the order of the appearance of the strength and established name to 
appear in the correct format of established name then strength.  Thus, the side 
panel should appear as: 

Zoledronic Acid Injection 4 mg/100 mL (0.04 mg/mL) 
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APPENDICES   

Appendix A: OSE Reviews 

1. Abdus-Samad, Jibril. OSE Review 2012-480: Label and Labeling Review for 
Zoledronic Acid Injection, October 19, 2012 

2. Baugh, Denise. OSE Review 2011-408: Label and Labeling Review for Zometa,  
June 3, 2011 

3. Baugh, Denise. OSE Review 2010-2370: Label and Labeling Review for Zometa, 
January 5, 2011 
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Appendix E: IR for data to support the proposed administration of renally-adjusted doses 

DMEPA is concerned that your proposal for administration of renally-adjusted doses 
introduces a new practice into the medication use system and places patients at risk 
for having the entire contents of the bag infused.  Specifically, you recommend the 
user to infuse the specified volume, which is less than the labeled total volume, from 
the intravenous bag using a volumetric infusion pump.  Therefore, we request the 
following to address our concerns: 

 
1. Discuss whether your proposal to infuse a specific volume, which is less than the 

labeled total volume, introduces a new practice into the medication use system 
considering the various medication use processes, facilities, and end-users 
(physicians, pharmacists, nurses) that will interact with Zoledronic Acid Injection. 

 
2. Are the pumps capable of delivering the exact volume   

of the Zoledronic Acid solution? Provide data about the accuracy of 
drug solution delivery using volumetric pumps that would be used to deliver 
Zoledronic Acid Injection.  What is the error rate (incorrect volume infused) 
reported with any infusion pump which may be used to infuse this product? 

 
3. Provide data to support the various types of facilities (for example, community 

hospital, tertiary care center, outpatient oncology practice, comprehensive cancer 
center) that will likely use Zoledronic Acid Injection actually possess infusion 
pumps capable of safely administering the specific volume indicated for renally 
adjusted doses. 
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FILING MEETING DISCUSSION: 
   
GENERAL 
 
• 505(b)(2) filing issues? 
 

 
If yes, list issues:       

 
 

  Not Applicable 
  YES 
  NO 

• Per reviewers, are all parts in English or English 
translation? 

 
If no, explain:  

 

  YES 
  NO 

 

• Electronic Submission comments   
 

List comments:       

  Not Applicable 
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CLINICAL 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

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

If no, explain: No clinical or bioequivalence studies 
conducted 

 

  YES 
  NO 

 

• 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 
 

  Not Applicable 
  FILE 
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Comments:       

  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 

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) 
 

  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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REGULATORY PROJECT MANAGER 
 PLR FORMAT LABELING REVIEW  

 
To be completed for all new NDAs, BLAs, Efficacy Supplements, and PLR Conversion 

Supplements 

 
Application: 204016 
 
Name of Drug: Zoledronic Acid Injection, 4mg/100mL 
 
Applicant: Hospira Inc. 
 

Labeling Reviewed 
 
Submission Date: January 30, 2012 
  
Receipt Date: January 31, 2012 

 
Background and Summary Description 

 
Hospira Inc. has submitted a 505(b)(2) New Drug Application (NDA) for Zoledronic Acid 
Injection; NDA 204016 that provides for the treatment of Hypercalcemia of malignancy, patients 
with multiple myeloma and patients with documented bone metastases from solid tumors, in 
conjunction with standard antineoplastic therapy. Prostate cancer should have progressed after 
treatment with at least one hormonal therapy.  The application was filed on March 8, 2012 and it 
received a Standard Review Designation; thereby making the PDUFA Date November 30, 2012.  
 
 

Review 
 
The submitted labeling was reviewed in accordance with the labeling requirements listed in the 
“Selected Requirements for Prescribing Information (SRPI)” section of this review.  Labeling 
deficiencies are identified in this section with an “X” in the checkbox next to the labeling 
requirement. 
 
In addition, the following labeling issues were identified: 
 
1. There should be no white-space between the ‘HIGHLIGHTS OF PRESCRIBING 

INFORMATION’ and the Highlights Limitation Statement 

2. The drug product title must be bolded and in all upper case letters 

3. Only “adverse reactions” should be included in the PI.  Avoid using terms, such as “adverse 
events”.  Please ensure this is corrected in the entire label. 

4. Format sentence “to report SUSPECTED ADVERSE REACTION” in HL. 
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5. Avoid using terms, such as “rare” and “very rare”.  Remove them and re-word the label as 
appropriate 

6. The subtitle heading for ‘Adverse Reactions’, 6.1, should read, “Clinical Trials Experience”;  not 
“Clinical Studies Experience” as presently stated 

7. Applicant should change “postapproval” to “post-approval” in their verbatim statement 

8. Applicant should make updates to the proposed PI for NDA 204016 referencing and 
incorporating (as appropriate) the most recently approved RLD’s PI. 

9. Applicant to remove the revision date on the last page since it is already on HL 

We request that you resubmit labeling that addresses these issues by April 12, 2012. The 
resubmitted labeling will be used for further labeling discussions. 

 
 

Conclusions/Recommendations 
 
 
All labeling deficiencies identified in the SRPI section of this review and identified above will 
be conveyed to the applicant in the 74-day letter letter. The applicant will be asked to resubmit 
the SRPI referencing and incorporating (as appropriate) the most recently approved RLD’s PI, 
and also to address all the above identified labeling deficiencies by April 12, 2012. The 
resubmitted labeling will be used for further labeling discussions. 
 
 
        
Modupe Fagbami       April 4, 2012 
Regulatory Project Manager      Date 
 
Frank H. Cross, Jr.       April 4, 2012 
Chief, Project Management Staff     Date 
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