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darbepoetin alfa (Aranesp®) and granulocyte colony-stimulating factors such as filgrastim. 
Antibiotics may be given for infection(s). 
 
The commonly used chemotherapy agents for the treatment of patients with MDS are azacitidine, 
decitabine, and lenalidomide. Both azacitidine and decitabine are approved by the FDA to treat 
all types of MDS, although they are used most often for patients with higher IPSS scores. 
Lenalidomide is approved for patients with transfusion-dependent anemia due to low- or 
intermediate-1-risk MDS associated with a deletion 5q abnormality with or without additional 
cytogenetic abnormalities. These three agents are summarized in Table 1. 
 
Table 1: Commonly used chemotherapy agents for the treatment of patients with MDS 
Drug Class Approval Date 
Azacitidine (Vidaza) Nucleoside analog 19 MAY 2004 
Decitabine (Dacogen) Nucleoside analog 02 MAY 2006 
Lenalidomide (Revlimid) IMiD* 27 DEC 2005 
*Immunomodulatory drug (IMiD) 
 
Some patients with MDS receive immunosuppressive therapy with anti-thymocyte globulin 
(ATG) which may decrease the need for red blood cell transfusions. 
 
Patients with high-risk subtypes of MDS with an increased risk of developing acute 
myelogenous leukemia (AML) may receive chemotherapy used to treat AML, such as cytarabine, 
idarubicin or daunorubicin. 
 
High-dose chemotherapy with stem cell transplantation (please clarify and specify allograft 
(myeloablative), allograft (reduced intensity) and auto is the only current treatment that can 
produce a long-term remission. However, transplantation may not be suitable for many patients 
with MDS. 
 
 
 
 
3. CMC: Please see above Benefit-Risk discussion and CMC Review of Dr. William Adams for 
details. Dr. Adams recommended approval. 
 
 
 
4.NON-CLINICAL: Please see above Benefit-Risk discussion and the 
Pharmcology/Toxicology Review of Dr. Pedro L. Del Valle for details.  Dr. Del Valle 
recommended approval. 
 
 
 
5. EFFICACY: No new efficacy data was submitted with the application. 
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6. SAFETY (This section is excerpted from the review of Dr. Tom Herndon): A search of the 
published literature was conducted on January 16, 2013. A summary of the AERS Database 
covering 2006 to 2012. No new safety information was found that should be added to the label. 
Dr. Herndon recommends approval. 
 
 
 
7. ADVISORY COMMITTEE MEETING: No Advisory Committee meeting. 
 
 
 
8. OTHER RELEVANT REGULATORY ISSUES: None 
 
 
 
9. LABELING: The labeling is currently under negotiation. 
 
 
 
10. RECOMMENDATIONS/RISK BENEFIT ASSESSMENT: This reviewer recommends 
approval. 
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Abbreviation  Definition 
AERS    Adverse Event Reporting System 
AML    acute myelogenous leukemia 
ATG    antithymocyte globulin 
ESA    erythropoiesis-stimulating agents 
FAB    French-American-British 
IMiD    immunomodulatory drug 
IPSS    International Prognostic Scoring System 
MDS    myelodysplastic syndrome 
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3.2 Compliance with Good Clinical Practices 

Not applicable. No clinical studies submitted. 

3.3 Financial Disclosures 

Not applicable. No clinical studies submitted. 

4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines 

4.1 Chemistry Manufacturing and Controls 

See CMC review 

4.2 Clinical Microbiology 

See Clinical Microbiology review 

4.3 Preclinical Pharmacology/Toxicology 

See Non-clinical review 

4.4 Clinical Pharmacology 

4.4.1 Mechanism of Action 

Decitabine is believed to exert its antineoplastic effects after phosphorylation and direct 
incorporation into DNA and inhibition of DNA methyltransferase, causing 
hypomethylation of DNA and cellular differentiation or apoptosis. See Clinical 
Pharmacology review for details. 

4.4.2 Pharmacodynamics 

See Clinical Pharmacology review 

4.4.3 Pharmacokinetics 

See Clinical Pharmacology review 
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5 Sources of Clinical Data 

5.1 Tables of Studies/Clinical Trials 

This section is not applicable. No clinical studies submitted. 

5.2 Review Strategy 

The application is submitted under Section 505(b)(2) of the Federal Food, Drug and 
Cosmetic Act and, as such, reliance is primarily on publicly available information. There 
is no new efficacy data submitted as part of this application as the application relies on 
the efficacy data for Dacogen. 
 
There are three sources of publically available information addressing the safety of 
decitabine. These are the approved labeling for Dacogen, published reports, and 
adverse events reported to the FDA during post-marketing of Dacogen. These are 
included in an Integrated Summary of Safety which will be the focus of this review. 

5.3 Discussion of Individual Studies/Clinical Trials 

Not applicable. No clinical studies submitted. 

6 Review of Efficacy 

Efficacy Summary 

This section is not applicable. 

6.1 Indication 

This section is not applicable. 

6.1.1 Methods 

This section is not applicable. 

6.1.2 Demographics 

This section is not applicable. 

6.1.3 Subject Disposition 

This section is not applicable. 
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6.1.4 Analysis of Primary Endpoint(s) 

This section is not applicable. 

6.1.5 Analysis of Secondary Endpoints(s) 

This section is not applicable. 

6.1.6 Other Endpoints 

This section is not applicable. 

6.1.7 Subpopulations 

This section is not applicable. 

6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations 

This section is not applicable. 

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects 

This section is not applicable. 

6.1.10 Additional Efficacy Issues/Analyses 

This section is not applicable. 

7 Review of Safety 

Safety Summary 

The Applicant submitted labeled safety information for Dacogen updated by a review of 
the worldwide literature published since the most recent version of the Dacogen label 
(most recently revised March 2010). The intent of the literature review and review of 
other publically available information was to identify any new safety information that 
warrants addition to the labeling. The literature search performed to identify any new 
safety information that warrants addition to the labeling also identified two recent 
publications that report safety with use of decitabine in patients with renal insufficiency 
and hemodialysis, respectively. 
 
The literature search, including the search performed as part of the 120-day safety 
update, conducted to supplement the labeled information, did not identify any new 
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information relevant to potential drug interactions with decitabine. The literature search 
did not identify additional information about overdose or abuse.  
 
No safety signal was apparent in the adverse event terms from Adverse Event 
Reporting System (AERS) data from 2010 through August 2012, comprising 290 reports 
that identify decitabine as a suspect drug. 
 
Based on this review, decitabine is found to be without significant new risks when 
administered to patients with MDS at the approved dosages. 

7.1 Methods 

The Applicant submitted labeled safety information for Dacogen, which was updated by 
a review of the worldwide literature published since the most recent version of the 
Dacogen label (most recently revised March 2010) (see Section 8). The intent of the 
literature review and review of other publically available information was to identify any 
new safety information that warrants addition to the labeling. 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety 

The most recent version of the Dacogen labeling is March 2010. This label indicates 
that decitabine has been studied in four clinical trials in patients with MDS: a single 
randomized, open-label study comparing decitabine with supportive care to supportive 
care alone and three open-label, single-arm studies. 
 
The randomized, open-label study was a Phase 3 open-label, multicenter study in the 
United States, part of the original NDA submission, which evaluated decitabine for 
treatment of adults with MDS meeting French-American-British (FAB) classification 
criteria and International Prognostic Scoring System (IPSS) High-Risk, Intermediate-2 
and Intermediate-1 prognostic scores. Patients were randomized on a 1:1 basis to 
receive decitabine plus supportive care or supportive care alone. Decitabine was 
administered intravenously at a dose of 15 mg/m2 infused over a 3-hour period every 8 
hours for 3 days—this constituted one cycle, which was repeated every 6 weeks 
depending on the patient's clinical response and toxicity. Supportive care consisted of 
blood and blood product transfusions, prophylactic antibiotics, and hematopoietic 
growth factors. The World Health Organization criteria were used to grade the intensity 
of adverse events. 
 
Three open-label, single-arm, multicenter studies were conducted to evaluate the safety 
and efficacy of decitabine in MDS patients with any of the FAB subtypes. As described 
in the Summary Basis of Approval, two of these trials were European studies included in 
the original NDA. The dose of decitabine was the same as for the Phase 3 study 
(Option 1), except that it was administered over 4 hours instead of 3 hours. The 
National Cancer Institute Common Toxicity Criteria were used to grade the severity of 
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adverse events. These trials were supportive of the safety and efficacy of Option 1 
dosing. 
 
The third single-arm study was subsequently submitted to the NDA in support of an 
alternative, convenient dosing schedule that allows for shorter infusion time and once 
daily dosing (Option 2). This study was conducted in North America in patients with 
IPSS Intermediate-1, Intermediate-2, or high risk prognostic scores. Decitabine was 
administered intravenously at a dose of 20 mg/m2 infused over a 1-hour period on Days 
1-5 of Week 1 every 4 weeks (one cycle). This treatment regimen was not repeated 
(patients received only one cycle). Ninety-nine patients received decitabine at this 
dosage. 

7.1.2 Categorization of Adverse Events 

The category of adverse events is included in the current Decitabine label. 

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 
Incidence 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.2 Adequacy of Safety Assessments 

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of 
Target Populations 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.2.2 Explorations for Dose Response 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.2.3 Special Animal and/or In Vitro Testing 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.2.4 Routine Clinical Testing 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.2.5 Metabolic, Clearance, and Interaction Workup 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

Reference ID: 3391981



Clinical Review 
Thomas M. Herndon  
NDA 205582 
Decitabine for Injection 
 

18 

7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.3 Major Safety Results 

7.3.1 Deaths 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.3.2 Nonfatal Serious Adverse Events 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.3.3 Dropouts and/or Discontinuations 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.3.4 Significant Adverse Events 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.3.5 Submission Specific Primary Safety Concerns 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.4 Supportive Safety Results 

7.4.1 Common Adverse Events 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.4.2 Laboratory Findings 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.4.3 Vital Signs 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.4.4 Electrocardiograms (ECGs) 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 
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7.4.5 Special Safety Studies/Clinical Trials 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.4.6 Immunogenicity 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.5 Other Safety Explorations 

7.5.1 Dose Dependency for Adverse Events 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.5.2 Time Dependency for Adverse Events 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.5.3 Drug-Demographic Interactions 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.5.4 Drug-Disease Interactions 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.5.5 Drug-Drug Interactions 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.6 Additional Safety Evaluations 

7.6.1 Human Carcinogenicity 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.6.2 Human Reproduction and Pregnancy Data 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 

7.6.3 Pediatrics and Assessment of Effects on Growth 

This section is not applicable as there is no new clinical trial data submitted in this NDA. 
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The literature search conducted in support of the 120-Day Safety Update identified one 
case report of chronic myelomonocytic leukemia with normal cytogenics at diagnosis 
treated with Dacogen that evolved to acute myeloid leukemia with isochromosome 17q 
shortly after suspending treatment. The clinical significance of this published report is 
unclear. 
 
No safety signal was apparent in the adverse event terms from AERS data from 2010 
through August 2012, comprising 290 reports that identify Dacogen as a suspect drug. 
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9 Appendices 

None 

9.1 Literature Review/References 
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9.2 Labeling Recommendations 

No new labeling recommendations from Clinical 

9.3 Advisory Committee Meeting 

None 
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