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505(b)(2) ASSESSMENT

Application Information
NDA # 208216 NDA Supplement #: N/A Efficacy Supplement Type SE- N/A

Proprietary Name:  N/A
Established/Proper Name:  Azacitidine for Injection for SC or IV use, 100 mg/vial
Dosage Form:  Injection
Strengths:  100 mg/vial
Applicant:  Actavis LLC

Date of Receipt:  6/30/2015

PDUFA Goal Date: 4/30/2016 Action Goal Date (if different):  4/29/2016

RPM: Tracy Cutler
Proposed Indication(s): For the treatment of patients with the following French-American-British 
(FAB) myelodysplastic (MDS) subtypes: Refractory anemia (RA) or refractory anemia with 
ringed sideroblasts (RARA) (if accompanied by neutropenia or thrombocytopenia or requiring 
transfusion), refractory anemia with excess blast (RAEB), refractory anemia with excess blast in 
transformation (RAEB-T), and chronic myelomonocytic leukemia (CMMoL). 

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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1For 505(b)(2) applications that rely on a listed drug(s), bridging studies are often BA/BE studies comparing the proposed product to the listed drug(s)  Other examples include: comparative 
physicochemical tests and bioassay; preclinical data (which may include bridging toxicology studies); pharmacokinetic/pharmacodynamic (PK/PD) data; and clinical data (which may 
include immunogenicity studies)   A bridge may also be a scientific rationale that there is an adequate basis for reliance upon FDA’s finding of safety and effectiveness of the listed drug(s)  
For 505(b)(2) applications that rely upon literature, the bridge is an explanation of how the literature is scientifically sound  and relevant to the approval of the proposed 505(b)(2) product
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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 by reliance on published 
literature, or by reliance on a final OTC monograph.  (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 listed 
drug(s), OTC final drug 
monograph)

Information relied-upon (e.g., specific 
sections of the application or labeling)

NDA 050794 Vidaza® FDA’s previous finding of safety and 
effectiveness. 

Published Literature Labeling, Nonclinical, Pharmacokinetics,  
drug interactions, etc. 

 *each source of information should be listed on separate rows, however individual 
literature articles should not be listed separately

3) The bridge in a 505(b)(2) application is information to demonstrate sufficient similarity 
between the proposed product and the listed drug(s) or to justify reliance on information 
described in published literature for approval of the 505(b)(2) product. Describe in detail how 
the applicant bridged the proposed product to the listed drug(s) and/or published literature1.  
See also Guidance for Industry Providing Clinical Evidence of Effectiveness for Human Drug 
and Biological Products.

The Actavis formulation, Azacitidine for Injection has the same qualitative and 
quantitative composition in terms of active ingredient (azacitidine), same dosage form, 
and route of administration and will be administered at the same dosage level for the 
same indications as the listed drug Vidaza®. The difference between the two products is 
the composition of the inactive ingredients (sucrose vs. mannitol)   
These differences are not expected to influence the amount of drug delivered to the site of 
action, since this is an injectable dosage form. 

To demonstrate high similarity between Actavis Azacitidine for Injection and RLD 
Vidaza, the Applicant provided quality data, as well as the bioequivalence, dissolution, 
and stability data.  Quantitative and qualitative comparisons between the listed drug, 
Vidaza and Actavis’ Azacitidine were submitted.  BA/BE was established under 21 CFR 
320.24(b)(6) to bridge the proposed product to the listed drug.  

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 as labeled 
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? 

Reference ID: 3922041
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1For 505(b)(2) applications that rely on a listed drug(s), bridging studies are often BA/BE studies comparing the proposed product to the listed drug(s)  Other examples include: comparative 
physicochemical tests and bioassay; preclinical data (which may include bridging toxicology studies); pharmacokinetic/pharmacodynamic (PK/PD) data; and clinical data (which may 
include immunogenicity studies)   A bridge may also be a scientific rationale that there is an adequate basis for reliance upon FDA’s finding of safety and effectiveness of the listed drug(s)  
For 505(b)(2) applications that rely upon literature, the bridge is an explanation of how the literature is scientifically sound  and relevant to the approval of the proposed 505(b)(2) product
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                                                                                                                   YES       NO
If “NO”, proceed to question #5.

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

Vidaza (azacitidine for injection) for SC or IV use

(c) Are the drug product(s) listed in (b) identified by the applicant as the listed drug(s)?
                                                                                                                   YES       NO

Reference ID: 3922041
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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 cited reliance on 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 #(s).  Please indicate if the applicant 
explicitly identified the product as being relied upon (see note below): 

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

Vidaza® (Azacitidine for Injection) NDA 050794 Y

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 final OTC drug monograph?
                                                                                                                   YES       NO

If “YES”, please list which drug(s).

Name of drug(s) described in a final OTC drug monograph:      

                                                                                                                   YES       NO
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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 application provides for a change in the composition of the inactive ingredients (sucrose vs. 
mannitol 

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 intended for the 
same route of administration 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), FDA’s “Approved Drug 
Products with Therapeutic Equivalence Evaluations” (the Orange Book)). 

 
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.

Reference ID: 3922041
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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?
                                                                                           N/A             YES       NO

If this application relies only on non product-specific published literature, answer “N/A”
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): 
There is one approved generic listed in the Orange Book (ANDA 201537).  This generic is not 
referenced in the application.

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)?
                                                                                           N/A             YES       NO

If this application relies only on non product-specific published literature, answer “N/A”             
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 
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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 
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 
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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): 

Note, the date(s) entered should be the date the notification occurred (i.e., delivery 
date(s)), not the date of the submission in which proof of notification was provided

(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

Reference ID: 3922041
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MEMORANDUM 
REVIEW OF REVISED LABEL AND LABELING

Division of Medication Error Prevention and Analysis (DMEPA) 
Office of Medication Error Prevention and Risk Management (OMEPRM)

Office of Surveillance and Epidemiology (OSE)
Center for Drug Evaluation and Research (CDER)

Date of This Memorandum: April 8, 2016

Requesting Office or Division: Division of Hematology Products (DHP)

Application Type and Number: NDA 208216

Product Name and Strength: Azacitidine for Injection,
100 mg per vial

Submission Date: April 6, 2016

Applicant/Sponsor Name: Actavis

OSE RCM #: 2015-1523-1

DMEPA Primary Reviewer: Ebony Whaley, PharmD, BCPPS

DMEPA Team Leader: Yelena Maslov, PharmD

1 PURPOSE OF MEMO
The Division of Hematology Products (DHP) requested that we review the revised carton and 
container labeling for Azacitidine for Injection (Appendix A) to determine if it is acceptable from 
a medication error perspective.  The revisions are in response to recommendations that we 
made during a previous label and labeling review.1  

2  CONCLUSION
The revised container label is acceptable from a medication error perspective. However, we 
recommend that the carton is revised to inform healthcare practitioners that Azacitidine should 
be diluted prior to intravenous infusion. 

1 Ayres, E. Label and Labeling Review for Azacitidine for Injection (NDA 208216). Silver Spring (MD): Food and Drug 
Administration, Center for Drug Evaluation and Research, Office of Surveillance and Epidemiology, Division of 
Medication Error Prevention and Analysis (US); 2015 SEP 16.  12 p. OSE RCM No.: 2015-1523. 

Reference ID: 3914325
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3 RECOMMENDATIONS FOR ACTAVIS
We recommend the following be implemented prior to approval of NDA 208216:  

A.  Carton labeling
a. Remove the statement “Discard unused portion” from the side panel and replace 

with the statement “Dilute before intravenous infusion.” We recommend this 
revision to mitigate the risk of the undiluted product being administered 
intravenously. Additionally, the statement “Discard unused portion” is also 
present on the principal display panel; therefore, duplication of the statement is 
not necessary on the side panel. 

Reference ID: 3914325
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INTRODUCTION

The applicant submitted a 505 (b)(2) application on August 17, 2015, for a new formulation/new 
manufacturer,  for the the treatment of patients with the following FAB myelodysplastic 
syndrome (MDS) subtypes :
• refractory anemia (RA) or refractory anemia with ringed sideroblasts (RARS) (if 

accompanied by neutropenia or thrombocytopenia or requiring transfusions)
• refractory anemia with excess blasts (RAEB), refractory anemia with excess blasts in 

transformation (RAEB-T)
• chronic myelomonocytic leukemia (CMMoL).  

The Division of Hematology Products (DHP) consulted the Division of Pediatric and Maternal 
Health (DPMH) on October 19, 2015, to assist with reviewing the Pregnancy and Lactation 
subsections of labeling.  

BACKGROUND

Product and Disease Background
The reference listed drug (RLD), Vidaza, was approved in 2004.  Azacitidine is an antineoplastic 
agent that inhibits the methylation of deoxycytosine in cellular DNA.  The current application 
was designated a 505 (b)(2) based on a Type 5 chemical classification (new formulation/new 
manufacturer).  The applicant’s drug has a different formulation that includes sucrose  

 as well as manufacturing differences, compared to the RLD.

Myelodysplastic syndromes usually occur in those over 60 years of age, as discussed in the 
original Vidaza reviews.1

Pregnancy and Lactation Labeling Rule (PLLR)
On December 4, 2014, the Food and Drug Administration (FDA) published the “Content and 
Format of Labeling for Human Prescription Drug and Biological Products; Requirements for 
Pregnancy and Lactation Labeling,” also known as the Pregnancy and Lactation Labeling Rule 
(PLLR).2  The PLLR requirements include a change to the structure and content of labeling for 
human prescription drug and biologic products with regard to pregnancy and lactation, and a new 
subsection for information with regard to females and males of reproductive potential (if 
applicable). Specifically, the pregnancy categories (A, B, C, D and X) will be removed from all 
prescription drug and biological product labeling and a new format will be required for all 
products that are subject to the 2006 Physicians Labeling Rule, to include information about the 
risks and benefits of using these products during pregnancy and lactation.  The PLLR took effect 
on June 30, 2015. The recommendations in this review are consistent with the PLLR format.

1 Vidaza original approval 2004 Medical Review accessed at Drugs@FDA
2 Content and Format of Labeling for Human Prescription Drug and Biological Products, Requirements for
Pregnancy and Lactation Labeling (79 FR 72063, December 4, 2014).

2
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DISCUSSION

Currently approved labeling for Vidoza, the RLD
Pregnancy subsection
Currently approved labeling for Vidoza includes animal data that showed adverse developmental 
effects when administered to mice and rats at doses that were lower than the recommended daily 
human dose.  Women of childbearing age are advised to avoid pregnancy.

Nursing Mothers subsection
The Nursing Mothers subsection recommends discontinuation of nursing or discontinuation of 
the drug.

Literature review 
A search of published literature was performed and no reports on the safety of azacitidine in
pregnancy or lactation were found. 

Lactation
Azacitidine is associated with serious adverse reactions that include anemia, neutropenia,  
thrombocytopenia, and renal toxicity; therefore DPMH and DHP agreed that women should be 
advised not to breastfeed.  Azacitidine’s half-life is 4 hours.  Regarding lactation, DPMH and 
DHP discussed that based on six half-lives, azacitidine should be cleared in 24 hours. There was 
agreement to include a recommendation to not breastfeed for 24 hours after the last dose, in 
order to allow sufficient time for the drug to clear.

Contraception
The applicant proposed the inclusion of contraception recommendations under 8.3 Females and 
Males of Reproductive Potential.  Based on the potential for fetal harm due to adverse 
developmental findings in animal studies at doses less than the recommended human dose and 
azacitidine’s mechanism of action, DPMH and DHP agreed for the need to add a contraception 
recommendation to 8.3 Females and Males of Reproductive Potential.  Azacitidine’s half-life is 4 
hours.  Based on six half-lives, azacitidine should be cleared in 1 day.  Therefore, using a 
conservative approach, DPMH and DHP agreed to add 1 week duration to continue 
contraception after the final dose.

Because azacitidine’s mechanism of action involves inhibition of DNA and RNA synthesis, there
is potential for mutagenic effects.  DPMH and DHP agreed to include a recommendation for
males with female partners of reproductive potential to use contraception during treatment with
azacitidine and for three months after the final dose. Three months is the duration of one
spermatogenesis cycle; this duration is consistent with the Office of Hematology
and Oncology Products’ recommendation for duration of contraception for drugs with a short 
half-life.

Infertility
Nonclinical studies suggested a potential for reduced fertility in males, therefore a
statement regarding possible impaired fertility was added to 8.3 Females and Males of 
Reproductive Potential.

3
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CONCLUSION
The Pregnancy and Lactation subsections of labeling were structured to be consistent with 
PLLR. 

DPMH LABELING RECOMMENDATIONS
DPMH revised subsections 8.1, 8.2, and 8.3 of the Azacitidine for Injection labeling for 
compliance with PLLR.  DPMH discussed labeling recommendations with DHP at labeling 
meetings. DPMH recommendations are below.
See final labeling for all of the labeling revisions negotiated with the applicant. 

HIGHLIGHTS OF PRESCRIBING INFORMATION
WARNINGS AND PRECAUTIONS

• Embryo-Fetal Toxicity: Can cause fetal harm when administered to a pregnant woman. 
Advise females and males of reproductive potential of the potential risk to a fetus and to 
avoid pregnancy (5.4, 8.1, 8.3).

USE IN SPECIFIC POPULATIONS
Lactation: Advise not to breastfeed (8.2)

WARNINGS AND PRECAUTIONS
Embryo-Fetal Toxicity 
Based on findings from animal studies and its mechanism of action, Azacitidine for Injection can 
cause fetal harm when administered to a pregnant woman.  In animal studies, azacitidine caused 
adverse developmental effects when administered to mice and rats at doses approximately 4% to 
16% and 8% of the recommended human daily dose of 75 mg/m2, respectively.  Advise pregnant 
women of the potential risk to the fetus. 

Advise females of reproductive potential to use effective contraception during treatment with 
Azacitidine for Injection and for 1 week following the final dose.  Advise males with female 
partners of reproductive potential to use effective contraception during treatment with 
Azacitidine for Injection and for 3 months following the final dose [see Use in Specific 
Populations (8.1 and 8.3) and Clinical Pharmacology ]. 

USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Azacitidine for Injection, a nucleoside metabolic inhibitor, can cause fetal harm based on 
findings from animal studies and the drug’s mechanism of action [see Clinical Pharmacology 
(12.1)].  There are no available data on Azacitidine for Injection use in pregnant women.  
Azacitidine caused adverse developmental effects, including CNS anomalies (exencephaly), limb 
and skeletal anomalies (missing ribs, oligodactily, and club foot), and other fetal abnormality 
(cleft palate, cardiomyopathy, and hind paw hematoma) when administered during 
organogenesis in mice and rats at doses 4% to 16% and 8% of the recommended human daily 

4
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dose of 75 mg/m2, respectively [see Data].  Advise pregnant women of the potential risk to a 
fetus.

The estimated background risk of major birth defects and miscarriage in the indicated population 
is unknown.  In the U.S. general population, the estimated background risk of major birth defects 
and miscarriage in clinically recognized pregnancies is 2 to 4% and 15 to 20%, respectively.
Data
Animal Data
Early embryotoxicity studies in mice revealed a 44% frequency of intrauterine embryonal death 
(increased resorption) after a single IP (intraperitoneal) injection of 6 mg/m2 (approximately 8% 
of the recommended human daily dose on a mg/m2 basis) azacitidine on gestation day 10. 
Developmental abnormalities in the brain have been detected in mice given azacitidine on or 
before gestation day 15 at doses of ~3 to 12 mg/m2 (approximately 4% to 16% the recommended 
human daily dose on a mg/m2 basis). 

In rats, azacitidine was clearly embryotoxic when given IP on gestation days 4 to 8 
(postimplantation) at a dose of 6 mg/m2 (approximately 8% of the recommended human daily 
dose on a mg/m2 basis), although treatment in the preimplantation period (on gestation days 1 to 
3) had no adverse effect on the embryos. Azacitidine caused multiple fetal abnormalities in rats 
after a single IP dose of 3 to 12 mg/m2 (approximately 8% the recommended human daily dose 
on a mg/m2 basis) given on gestation day 9, 10, 11 or 12. In this study azacitidine caused fetal 
death when administered at 3 to 12 mg/m2 on gestation days 9 and 10; average live animals per 
litter was reduced to 9% of control at the highest dose on gestation day 9. Fetal anomalies 
included: CNS anomalies (exencephaly/encephalocele), limb anomalies (micromelia, club foot, 
syndactyly, oligodactyly), and others (micrognathia, gastroschisis, edema, and rib abnormalities). 

8.2 Lactation
Risk Summary
There is no information on the presence of Azacitidine for Injection or its metabolites in human 
milk, the effects on the breast-fed infant, or the effects on milk production.  Because of the 
potential for serious adverse reactions in breastfed infants from Azacitidine for Injection, advise 
women not to breastfeed during treatment and for 24 hours after the final dose. 

8.3 Females and Males of Reproductive Potential
Contraception
Females
Azacitidine for Injection can cause fetal harm.  Advise females of reproductive potential to use 
effective contraception during treatment with Azacitidine for Injection and for one week after the 
final dose [see Use in Specific Populations (8.1) and Clinical Pharmacology (12.3)].

Males
Based on genotoxicity findings, advise males with female partners of reproductive potential to 
use effective contraception during treatment with Azacitidine for Injection and for 3 months after 
the final dose [see Nonclinical Toxicology (13.1)].  

Infertility

5
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Males
Based on animal data, advise males that Azacitidine for Injection may impair fertility [see 
Nonclinical Toxicology (13.1)]. 

17 PATIENT COUNSELING INFORMATION 
Embryo-Fetal Toxicity 
Advise pregnant women and females of reproductive potential of the potential risk to a fetus 
[see Warnings and Precautions (5.4) and Use in Specific Populations (8.1)]. 
Advise females of reproductive potential to use effective contraception during treatment with 
Azacitidine for Injection and for one week after the final dose [see Use in Specific Populations 
(8.3)]. 
Advise male patients with female partners of reproductive potential to use effective 
contraception during treatment with Azacitidine for Injection and for 3 months after the final 
dose [see Use in Specific Populations (8.3)]. 

Lactation 

Advise women not to breastfeed during treatment with Azacitidine for Injection and for 24 
hours after the final dose [see Use in Specific Populations (8.2)]. 

Infertility 

Advise males of the potential for reduced fertility from Azacitidine for Injection [see Use in 
Specific Populations (8.3) and Nonclinical Toxicology (13.1)]. 

6
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****Pre-decisional Agency Information****

Memorandum
Date: March 29, 2016

To: Tracy Cutler, Regulatory Project Manager
Division of Hematology Products (DHP)

From: Wendy Lubarsky, Regulatory Review Officer
Office of Prescription Drug Promotion (OPDP)

Subject: Comments on draft labeling (Package Insert) for Azacitidine for 
Injection, for intravenous use
NDA 208216

In response to your consult dated July 22, 2015, we have reviewed the draft
Package Insert (PI) and draft Carton/Container labeling for Azacitidine for 
Injection, for intravenous use (Azacitidine) and offer the following comments.  
Please note that OPDP has made these comments using the version e-mailed to 
OPDP on March 24, 2016.

Package Insert

OPDP has no comments on the draft PI at this time.

Carton/Container Labeling:

OPDP acknowledges and concurs with the review of the carton and container
labeling by the Division of Medication Error Prevention and Analysis (DMEPA) 
and has no additional comments on the carton and container labeling.

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

Reference ID: 3909382

21 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately 
following this page



Recommendations

1. Consider revising the statement  to “For 
subcutaneous use and intravenous infusion after reconstitution”. We recommend this to 
minimize the risk of administering the drug as an intravenous bolus.

2. Include the statement “Discard Unused Portion” after the revised statement “Single-Dose
Vial” to bring prominence to this information and to minimize the risk of the entire 
contents of the vial being given as a single dose.  The current display of the information 
“Discard Unused Portion” is on the side panel and is not prominent.

Reference ID: 3909382
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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: September 16, 2015

Requesting Office or Division: Division of Hematology Products (DHP)

Application Type and Number: NDA 208216

Product Name and Strength: Azacitidine for Injection,
100 mg per vial

Product Type: Single-ingredient

Rx or OTC: Rx

Applicant/Sponsor Name: Actavis

Submission Date: June 30, 2015

OSE RCM #: 2015-1523

DMEPA Primary Reviewer: Ebony Ayres, PharmD

DMEPA Team Leader: Yelena Maslov, PharmD

Reference ID: 3820532
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1 REASON FOR REVIEW
This review evaluates the proposed labels and labeling for Azacitidine (NDA 208216) for areas 
of vulnerability that could lead to medication errors.  The Division of Hematology Products 
(DHP) requested this review as part of their evaluation of the 505(b)(2) submission for 
Azacitidine. The reference listed drug (Vidaza, NDA 050794) was approved in May 2004.

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

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
We reviewed the proposed labels and labeling for Azacitidine submitted by Actavis. We note 
that the proposed 505(b)(2) Azacitidine has the same indication, route of administration, 
dosage form, strength, and storage requirements as the RLD, Vidaza (NDA 050794). However, 
Azacitidine contains the inactive ingredients sucrose, monosodium phosphate monohydrate, 
and disodium hydrogen phosphate dehydrate, whereas Vidaza contains mannitol instead. 

Our FAERS search did not identify any relevant cases to this review. 

The labels and labeling can be revised to more accurately display the administration technique. 
When given by the intravenous route, Azacitidine should be given as an infusion. Therefore, the 
addition of this information to the label and labeling may help mitigate the risk of the product 
being given as an intravenous bolus dose. Additionally, the labels and labeling can be revised to 
more prominently highlight the need to discard the unused portion of the product after use. 
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4 CONCLUSION & RECOMMENDATIONS 
We determined that there are areas within the container label and carton labeling which can be 
improved upon to reduce the risk of medication errors and to increase clarity of important 
information.

4.1 RECOMMENDATIONS FOR THE DIVISION

A. Azacitidine Prescribing Information
i. Section 2 Dosage and Administration, 2.3 Dosage Adjustment Based On 

Hematology Laboratory Values 
i. Remove the trailing zeroes within the body text and table of this 

section. Trailing zeroes should not be used when expressing whole 
numbers (e.g. 50 versus 50.0) and can contribute to a tenfold 
misinterpretation. Trailing zeroes are considered dangerous 
designations and are included on the Institute of Safe Medication 
Practice’s List of Error-Prone Abbreviations, Symbols, and Dose 
Designations.1  

4.2 RECOMMENDATIONS FOR ACTAVIS

We recommend the following be implemented prior to approval of this NDA 208216: 

A. Azacitidine Carton Labeling
i. Consider revising the statement  

 to “For subcutaneous use and intravenous infusion after 
reconstitution”. We recommend this to minimize the risk of administering 
the drug as an intravenous bolus.

ii. Revise the statement  to read “Single-  Vial – Discard 
Unused Portion” to bring prominence to this information and to minimize 
the risk of the entire contents of the vial being given as a single dose. The 
current display of the information “Discard Unused Portion” is on the side 
panel and is not prominent. 

B. Azacitidine Container Label
i. See recommendations in Sections A.i. and A.ii. and revise container label 

accordingly.

1   ISMP’s List of Error-Prone Abbreviations, Symbols, and Dose Designations [Internet]. Horsham (PA): Institute 
for Safe Medication Practices. 2013 [cited 2015 Aug 17]. Available from: 
http:www.ismp.org/tools/errorproneabbreviations.pdf.  

Reference ID: 3820532
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ii. Consider reorienting all vertically placed information, including “Cytotoxic 
Agent”, to the horizontal position to improve readability of these statements. 

iii. Relocate the statement “Cytotoxic Agent” to the PDP, if space permits. 
Relocation of this important information to the PDP will improve visibility.

iv. Revise the statement  
 to “Usual dosage: See 

prescribing information” given that the statement “Discard unused portion” 
will be relocated next to “Single-  Vial”. 

Reference ID: 3820532
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APPENDICES:  METHODS & RESULTS FOR EACH MATERIALS REVIEWED 

APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION
Table 2 presents relevant product information for Azacitidine Injection that Actavis, LLC 
submitted on June 30, 2015, and the listed drug (LD), Vidaza. 

Table 2. Relevant Product Information for Azacitidine and the Listed Drug 

Product Name Azacitidine  Vidaza 

Initial Approval Date N/A May 19, 2004

Active Ingredient Azacitidine  Azacitidine  

Inactive ingredients Sucrose, monosodium phosphate 
monohydrate, disodium 
hydrogen phosphate, dihydrate

Mannitol

Indication Myelodysplastic syndromes Myelodysplastic syndromes

Route of Administration Intravenous or subcutaneous Intravenous or subcutaneous

Dosage Form Powder for Injection Powder for Injection

Strength 100 mg 100 mg

Dose and Frequency - First cycle: 75 mg/m2 daily x 7 
days

- Subsequent cycles: 75 mg/m2 
daily x 7 days, may increase to 
100 mg/m2 if no beneficial 
effect seen after 2 treatment 
cycles

- First cycle: 75 mg/m2 daily x 7 
days

- Subsequent cycles: 75 mg/m2 
daily x 7 days, may increase to 
100 mg/m2 if no beneficial 
effect seen after 2 treatment 
cycles

How Supplied Lyophilized powder in single-  
vials packaged in cartons of 1 vial

Lyophilized powder in single-  
vials packaged in cartons of 1 vial

Storage Store unreconstituted vials at 25°C 
(77°F); excursions permitted to 
15° to 30°C (59° to 86°F) [See USP 
Controlled Room Temperature].

Store unreconstituted vials at 25°C 
(77°F); excursions permitted to 
15° to 30°C (59° to 86°F) [See USP 
Controlled Room Temperature].

Reference ID: 3820532
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APPENDIX B. PREVIOUS DMEPA REVIEWS
B.1 Methods
On August 3, 2015, we searched the L:drive and AIMS using the terms Azacitidine and Vidaza to 
identify reviews previously performed by DMEPA.  

B.2 Results
Our search did not identify any previous reviews relevant to the current review. 

Reference ID: 3820532
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APPENDIX D. ISMP NEWSLETTERS
D.1 Methods
On August 3, 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 Newsletter(s) Joint Commission
QAA Community
QAA Acute Care
PA Patient Safety
Canada Safety Bulletin
Nursing
Community
Acute Care

Search Strategy and 
Terms Boolean Query: Azacitidine OR Vidaza

D.2 Results
Our search did not find any instances of medication errors.  We did find that Azacitidine is on 
the ISMP List of Additional Drug Name Pairs with Tall Man Letters. The listing is as follows: 
azaCITIDine – azaTHIOprine .2

2 Institute for Safe Medication Practices. ISMP updates its list of drug name pairs with TALL man letters. ISMP 
Med Saf Alert Acute Care. 2010;15(23):1-3.
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APPENDIX E. FDA ADVERSE EVENT REPORTING SYSTEM (FAERS)
E.1 Methods
We searched the FDA Adverse Event Reporting System (FAERS) on August 3, 2015 using the 
criteria in Table 3, and then individually reviewed each case.   We limited our analysis to cases 
that described errors possibly associated with the label and labeling.  We used the NCC MERP 
Taxonomy of Medication Errors to code the type and factors contributing to the errors when 
sufficient information was provided by the reporter.3

Table 3:  FAERS Search Strategy

Date Range FDA Rcvd Date To: 20150801

Product Azacitidine [active ingredient]
Vidaza [product name]

Event (MedDRA Terms) DMEPA Official FBIS Search Terms Event List: 
Medication Errors [HLGT]
Product Packaging Issues [HLT]
Product Label Issues [HLT]
Product Adhesion Issue [PT]
Product Compounding Quality Issue [PT]
Product Difficult to Remove [PT]
Product Formulation Issue [PT]
Product Substitution Issue [PT]
Inadequate Aseptic Technique in Use of Product [PT]

Country USA

E.2 Results
Our search identified ten cases, none of which described errors relevant for this review.  We 
excluded all ten cases because they described product packaging confusion (n = 3), accidental 
exposure (n = 2), wrong route (n = 1), incorrect dose (n = 1), adverse event unrelated to 
medication error (n = 1), unrelated literature report (n = 1) and incorrect dosing frequency (n = 
1). The product packaging confusion and accidental exposure cases were excluded due to the 
products involved being manufactured by applicants different from the subject of this review. 
Regarding the remaining errors, the route and dose are clearly listed on the RLD prescribing 
information. 

3 The National Coordinating Council for Medication Error Reporting and Prevention (NCC MERP) Taxonomy of 
Medication Errors. Website http://www.nccmerp.org/pdf/taxo2001-07-31.pdf.
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E.3 Description of FAERS 
The FDA Adverse Event Reporting System (FAERS) is a database that contains information on 
adverse event and medication error reports submitted to FDA.  The database is designed to 
support the FDA's postmarket safety surveillance program for drug and therapeutic biologic 
products. The informatic structure of the FAERS database adheres to the international safety 
reporting guidance issued by the International Conference on Harmonisation.  FDA’s Office of 
Surveillance and Epidemiology codes adverse events and medication errors to terms in the 
Medical Dictionary for Regulatory Activities (MedDRA) terminology.  Product names are coded 
using the FAERS Product Dictionary. More information about FAERS can be found at: 
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Surveillance/AdverseD
rugEffects/default.htm.
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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,4 along with 
postmarket medication error data, we reviewed the following Azacitidine labels and labeling 
submitted by Actavis on June 30, 2015.

• Container label
• Carton  labeling
• Prescribing Information 

4 Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004. 
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Version: 7/10/2015

ATTACHMENT 

MEMO OF FILING MEETING

DATE:  August 11, 2015

BACKGROUND:  Actavis LLC submitted NDA 208216 pursuant to section 505(b)(2) of the 
Federal Food, Drug, and Cosmetic Act (FDCA) for Azacitidine for Injection for subcutaneous 
(SC) or intravenous (IV) use, on June 30, 2015 for the following indication:
  

For the treatment of patients with the following French-American-British (FAB) 
myelodysplastic (MDS) subtypes:  Refractory anemia (RA) or refractory anemia with 
ringed sideroblasts (RARA) (if accompanied by neutropenia or thrombocytopenia or 
requiring transfusion), refractory anemia with excess blast (RAEB), refractory anemia 
with excess blast in transformation (RAEB-T), and chronic myelomonocytic leukemia 
(CMMoL). 

The basis of Actavis LLC’s proposed 505(b)(2) NDA for Azacitidine for Injection for SC or IV 
use (100 mg/vial) is the approved Listed Drug Vidaza®(Azacitidine for Injection) for SC or IV 
use marketed by Celgene Corporation, pursuant to NDA 050794.  

REVIEW TEAM: 

Discipline/Organization Names Present at 
filing 
meeting? 
(Y or N)

RPM: Tracy Cutler YRegulatory Project Management

CPMS/TL: Christy Cottrell N

Cross-Discipline Team Leader (CDTL) Janice Brown N

Division Director/Deputy Ann Farrell
Edvardas Kaminskas

Y
N

Office Director/Deputy N/A

Reviewer: George Shashaty NClinical

TL: Kathy Robie Suh Y

Reviewer: N/ASocial Scientist Review (for OTC 
products)

TL: N/A

Reviewer: N/AOTC Labeling Review (for OTC 
products)

TL: N/A

Clinical Microbiology (for antimicrobial Reviewer: N/A

11

Reference ID: 3816457



Version: 7/10/2015

products)
 TL: N/A

Reviewer: N/AClinical Pharmacology 

TL: N/A

• Genomics Reviewer: N/A
• Pharmacometrics Reviewer: N/A

Reviewer: N/ABiostatistics 

TL: N/A

12
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Reviewer: Rama Gudi YNonclinical 
(Pharmacology/Toxicology)

TL: Christopher Sheth Y

Reviewer: N/AStatistics (carcinogenicity)

TL: N/A

ATL: Janice Brown NProduct Quality (CMC) Review Team:

RBPM: Rabiya Laiq Y

• Drug Substance Reviewer: Haripada Sarker N
• Drug Product Reviewer: Amit Mitra Y
• Process Reviewer: David Dean Anderson N
• Microbiology Reviewer: Nutan Mytle N
• Facility Reviewer: Frank Wackes N
• Biopharmaceutics Reviewer: Banu Zolnik Y
• Immunogenicity Reviewer: N/A
• Labeling (BLAs only) Reviewer: N/A
• Other (e.g., Branch Chiefs, EA 

Reviewer) 
N/A

Reviewer: N/AOMP/OMPI/DMPP (Patient labeling:  
MG, PPI, IFU) 

TL: N/A

Reviewer: Nisha Patel NOMP/OPDP (PI, PPI, MedGuide, IFU, 
carton and immediate container labels)

TL: TBD

Reviewer: Ebony Ayres YOSE/DMEPA (proprietary name, 
carton/container labels)

TL: Yelena Maslov Y

Reviewer: N/AOSE/DRISK (REMS)

TL: N/A

Reviewer: N/AOC/OSI/DSC/PMSB (REMS)

TL: N/A

13
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REGULATORY PROJECT MANAGER 
PHYSICIAN’S LABELING RULE (PLR) FORMAT REVIEW 

OF THE PRESCRIBING INFORMATION

Complete for all new NDAs, BLAs, Efficacy Supplements, and PLR Conversion Labeling Supplements

Application:  NDA 208216

Application Type: New NDA 505(b)(2)

Name of Drug/Dosage Form: Azacitidine for Injection for SC or IV Use, 100 mg/vial

Applicant:   Actavis LLC

Receipt Date:  June 30, 2015

Goal Date:   April 30, 2016

1. Regulatory History and Applicant’s Main Proposals
Actavis LLC submitted NDA 208216 pursuant to section 505(b)(2) of the Federal Food, Drug, and 
Cosmetic Act (FDCA) for Azacitidine for Injection for subcutaneous (SC) or intravenous (IV) use, 
on June 30, 2015 for the following indication:
  

For the treatment of patients with the following French-American-British (FAB) 
myelodysplastic (MDS) subtypes:  Refractory anemia (RA) or refractory anemia with ringed 
sideroblasts (RARA) (if accompanied by neutropenia or thrombocytopenia or requiring 
transfusion), refractory anemia with excess blast (RAEB), refractory anemia with excess 
blast in transformation (RAEB-T), and chronic myelomonocytic leukemia (CMMoL). 

The basis of Actavis LLC’s proposed 505(b)(2) NDA for Azacitidine for Injection for SC or IV use 
(100 mg/vial) is the approved Listed Drug Vidaza®(Azacitidine for Injection) for SC or IV use 
marketed by Celgene Corporation, pursuant to NDA 050794.  

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

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

In addition, the following labeling issues were identified. These items can be corrected during labeling 
meetings. 

1. Highlights section:  Ensure that punctuation (i.e., a period after the reference/parenthesis) is 
consistent throughout this portion of the labeling.  

2. Revision Date in Highlights section: Revision date should be listed as X/2015 initially.  The 
month will be inserted upon approval of the application.
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