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1. Introduction

Exjade (deferasirox) tablets for oral suspension and Jadenu (deferasirox) Tablets for oral use 
are approved in the United States for the treatment of chronic iron overload due to blood 
transfusions (transfusional hemosiderosis) in patients 2 years of age and older and for the 
treatment of non-transfusion dependent thalassemia (NTDT) syndromes in patients 10 years of 
age and older.  Exjade was first registered in the United States on November 2, 2005.  Exjade 
is a dispersible tablet which must be dispersed in water (or orange juice or apple juice) and the 
liquid swallowed. Jadenu is a film-coated tablet.

Exjade and Jadenu were approved under Accelerated Approval regulations and studies for 
conversion to regular approval have not yet been completed.   

The current application provides for a new granule formulation of deferasirox which is 
sprinkled on soft food and then consumed.  The granules are packaged in a sachet. The dosing 
for the new formulation (Jadenu Sprinkle) granules is the same as for the film-coated tablet 
(Jadenu). The granule formulation provides an additional dosing option for patients who have 
difficulty swallowing whole tablets. 

This 505(b)(1) new drug application  is based in part on prior documentation submitted to the 
applicant’s NDA 21882 for Exjade and NDA 206910 for Jadenu.  The basis for this NDA is 
pharmacokinetic (PK) comparability of the new product with the currently marketed 
deferasirox formulations.  The applicant has submitted quality (chemistry, manufacturing and 
controls)(CMC) information, biopharmaceutics information on deferasirox in humans, and 
clinical pharmacology (pharmacokinetic/pharmacodynamics)(PK/PD) studies  in healthy 
volunteers.  Safety information from these studies and from post-marketing experience of 
deferasirox is included in the application.  No clinical efficacy and safety studies were 
conducted for this application.

2. CMC/Device 

In this NDA the sponsor is seeking approval of a new formulation of deferasirox.  The major 
chemistry, manufacturing and controls (CMC) review findings are summarized below. 

Regarding the overall Chemistry, Manufacturing and Controls (CMC) review Dr. Sherita 
McLamore, Application Technical Lead (review signed 4/19/2017) provides the following 
summary of the major findings and conclusions of the review:
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The Pharmacology/Toxicology review found the NDA to be approvable from a 
pharmacology/toxicology perspective. 

4. Clinical Pharmacology/Biopharmaceutics 

The Division of Biopharmaceutics primary review was completed by BS Zolnik (4/11/2017).  
The review summarizes:

The dissolution method (same as for NDA 206910 Jadenu film-coated tablets) and acceptance 
criterion were assessed and found to be acceptable for QC (quality assurance) purposes for 
batch release and stability testing.  The review states that based on the dissolution data the 
coating did not impact the dissolution profiles of the deferasirox tablets.  The review 
concluded, “From the Biopharmaceutics perspective, NDA 207968 for Jadenu® Sprinkle 
(deferasirox) granules, 90 mg, 180 mg and 360 mg is recommended for APPROVAL.”

The FDA Clinical Pharmacology review of this application was conducted by Sriram 
Subramaniam, Ph.D. (final signature, 4/13/2017).  

The review summarized that comparison of the pharmacokinetics of Jadenu Sprinkle granules 
with Exjade revealed the following:
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This review found the NDA to be approvable from a clinical pharmacology perspective, 
pending labeling agreement between the Applicant and the Agency and acceptable findings of 
inspection of the clinical conduct of the relative bioavailability (RBA) study by the Office of 
Study Integrity and Surveillance (OSIS).  (The completed OSIS inspection of the analytical 
site for the application was acceptable).  The Clinical Pharmacology Review made the 
following recommendations:

There were no requests for post-marketing requirements of commitments from Clinical 
Pharmacology review.

5. Clinical Microbiology 

The Clinical Microbiology primary review was conducted by Yuansha Chen (final electronic 
signature 9/20/2016). The drug product is for oral administration and is non-sterile (no sterility 
methods employed) and contains no preservative.  With regard to patient risk associated with a 
non-sterile product, the review found the container-closure system adequate for the granule 
drug product for oral route of administration. The review states the solid dosage form is 
typically not susceptible to microbiological growth and patient risk from environmental 
contamination is low. Drug product specification (microbial limits testing) and test method 
validation/suitability were found to be compliant with USP requirements.  The review 
commented that there is no extended hold time proposed after mixing the drug product with 
soft food and indicated that there is no concern with the drug product package insert 
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instructions for product administration.   The application was found adequate from a Clinical 
Microbiology perspective.
         

6. Clinical/Statistical- Efficacy

The primary Clinical Review of this application was conducted by Andrew Dmytrijuk, M.D., 
(final signature 5/1/2017).  No new clinical efficacy studies were conducted for this 
application.  The Clinical Review discusses that the current application for Jadenu Sprinkle 
cross-references the safety and efficacy findings for Exjade in NDA 21882 and some 
information from NDA for Jadenu film-coated tablets (NDA 206910).  Exjade and Jadenu are 
approved for:

 Treatment of chronic iron overload due to blood transfusions in patients 2 years of age 
and older.

 Treatment of chronic iron overload in patients 10 years of age and older with non-
transfusion-dependent thalassemia (NTDT) syndromes and with a liver iron (Fe) 
concentration (LIC) of at least 5 mg Fe per gram of dry weight and a serum ferritin 
greater than 300 mcg/L  

Clinical Reviews of Exjade for the two approved indications were completed by George 
Shashaty, M.D. and Donna Przepiorka, M.D. (10/26/2005 and 1/9/2013, respectively). 

The clincal review notes that because the bioavailability of the Jadenu Sprinkle product (based 
on AUC) is greater than that of Exjade [see section 4 Clinical Pharmacology/Biopharmaceutics 
above], “the sponsor proposes a Jadenu starting dose of 14 mg/kg orally once daily in patients 
with transfusional iron overload and 7 mg/kg orally once daily in patients with NTDT 
syndromes. The approved starting dose of Exjade is 20 mg/kg orally once daily in patients 
with transfusional iron overload and 10 mg/kg orally once daily in patients with NTDT 
syndromes.”  The review explains and comments that, “Notably, in bioavailability studies 
submitted to support the application of Jadenu (deferasirox film coated tablets, NDA 206910) 
that compared the AUC and Cmax of Jadenu to the Cmax was 30% (90% CI: 1.2, 1.4) higher 
for Jadenu compared to Exjade.  However, after strength-adjustment, Jadenu, i.e., 360 mg 
strength film coated tablet was equivalent to Exjade, i.e., 500 mg strength tablet for oral 
suspension with respect to the mean AUC under fasting conditions. Therefore, the starting 
dose of Jadenu is 14 mg/kg orally once daily in patients with transfusional iron overload and 7 
mg/kg orally once daily in patients with NTDT syndromes (see Clinical Pharmacology Review 
by Vicky Hsu, Ph.D. for NDA 206910 final signature date February 3, 2015). The difference 
of 4% in Cmax in Jadenu Sprinkle compared to Jadenu is not clinically significant.”  

As there were no clinical efficacy data submitted in this application no Statistical Review was 
conducted.

7. Safety
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The Clinical Review of the safety aspects of this application was conducted by Andrew 
Dmytrijuk, M.D., (final signature 5/1/2017).    

The review notes that all the available clinical safety information for Jadenu Sprinkle in is 
normal subjects.  There are no clinical data in patients treated with Jadenu Sprinkle.

Regarding safety of Jadenu the Clinical Review comments, “Review of safety in the studies 
supporting the Jadenu Sprinkle application NDA 207968, i.e., studies F2104, F2105, F2106 
and F1102, does not raise new or additional safety concerns for Jadenu Sprinkle compared to 
the marketed Exjade product.  These studies were conducted in normal healthy male and 
female subjects. A similar safety profile for Jadenu Sprinkle is expected compared to the 
approved Jadenu product.  The safety labeling described in the Exjade product label is the 
same the safety labeling for the proposed Jadenu Sprinkle product label.”  

8. Advisory Committee Meeting 

No advisory committee meeting was held for this application.   

9. Pediatrics

No pediatric patients were studied for the current NDA.  Pediatric patients were included in 
studies for the initial approval of Exjade (NDA 21882) and approval of the supplemental 
indication in non-transfusion-dependent thalassemia.

As noted in the Clinical Review (5/1/2016) the sponsor requested a waiver of requirement for 
pediatric studies of Jadenu Sprinkle under PREA in patients age 0 to < 2 years with chronic 
iron overload due to blood transfusions on the basis that iron overload requiring treatment 
chelation is rare in patients below 2 years of age. The sponsor also requests a waiver of 
pediatric studies of Jadenu Sprinkle in patients age 0 to 9 years with chronic iron overload in 
patients with NTDT syndromes on the basis that studies in patients 0-9 years in the NTDT 
setting were impossible or highly impractical.  The Clinical Review comments as follows:
 

“Review of safety in the studies supporting the Jadenu Sprinkle application in NDA 
207968, i.e., studies F2104, F2105, F2106 and F1102 does not raise new or additional 
safety concerns for Jadenu Sprinkle compared to the marketed Exjade product. These 
studies were conducted in normal healthy male and female subjects. A similar safety 
profile for Jadenu Sprinkle is expected compared to the approved Jadenu product. The 
safety labeling described in the Exjade product label is the same the safety labeling for 
the approved Jadenu product label and the proposed Jadenu Sprinkle product label. 
Jadenu Sprinkle is exempt from PREA requirements because of the deferasirox Orphan 
Designation. However, the existing Postmarketing Requirements (PMRs) and 
Postmarketing commitments (PMCs) for pediatric studies of deferasirox under NDA 
21882 (Exjade) and NDA 206910 (Jadenu) should be completed and studies may be 
modified to allow use of the deferasirox granule formulation (Jadenu Sprinkle).”

Reference ID: 4098542



Cross Discipline Team Leader Review
NDA 207968

Page 15 of 19 15

10. Other Relevant Regulatory Issues 

Proprietary name review by Leeza Rahimi (signed 11/22/2016) found the proposed name 
Jadenu Sprinkle acceptable.  The proprietary name was granted (letter issued 11/22/2016).

The Office of Study Integrity and Surveillance (OSIS) inspection of the clinical portions of 
Study ICL670F1102 conducted by Souseikai Sumida Hospital, Tokyo, Japan found the clinical 
data from the site to reliable and gave a final inspection classification of No Action Indicated 
(NAI) (inspection by Yiyue Zhang, final report 4/14/2017).

OSIS inspection review of the conduct of the bioanalytical portion of the bioequivalence 
studies for the NDA study at  did not identify any significant issues 
and final classification of the inspection was No Action Indicated (NAI (Xikui Chen, 
2/17/2017)).  Data were deemed acceptable for review.  
  

11. Labeling 

The sponsor included proposed labeling in the submission.  

Final wording for the labeling for the indications has been developed by the DHP review 
team with discussion and consideration of the recommendations from each of the review 
disciplines and consulting review divisions and with negotiation with the sponsor.

Labeling recommendations were provided by the Office of Prescription Drug Promotion 
(OPDP) (Rachael Conklin, final signature 3/8/2017).  Recommendations included comments 
for Dosage and Administration and Patient Counseling Information. See the OPDP review for 
detailed recommendations.  The review concurred with recommendation for the carton and 
container labeling provided by DMEPA.
 
The Division of Medication Error Prevention and Analysis (DMEPA) review was done by 
Leeza Rahimi (final signature 2/22/2017).  The review found the carton and container labels 
acceptable from a medication error perspective.  The review provided recommendations for 
labeling, mainly for 2 Dosage and Administration section and 17 Patient Counseling 
Information regarding sprinkling the product on food.  Also, a recommendation was made for 
the sponsor to change placement of the serial number on the cartons to minimize possible 
confusion with the lot number.

12. Recommendations/Risk Benefit Assessment 

Regarding benefit/risk for approval of Jadenu Sprinkle the Clinical Review (Andrew 
Dmytrijuk, M.D., 5/1/2017) states the following.
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The Clinical Review recommended that the outstanding post-marketing 
requirements/commitments for Exjade should apply as well to Jadenu Sprinkle.  For studies to 
fulfill these remaining post-marketing requirements patients may receive Exjade, Jadenu, or 
Jadenu Sprinkle.  The postmarketing requirements along with timelines are shown below.  The 
review comments that except for the study to fulfill PMR 2888-1 the remaining studies are 
ongoing.
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There is no recommendation for post-market risk evaluation and mitigation strategies (REMS) 
for this application.
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In conclusion, the application is acceptable for approval for treatment of chronic iron overload 
due to blood transfusions in patients 2 years of age and older and treatment of chronic iron 
overload in patients 10 years of age and older with non-transfusion-dependent thalassemia
(NTDT) syndromes and with a liver iron (Fe) concentration (LIC) of at least 5 mg Fe per gram 
of dry weight and a serum ferritin greater than 300 mcg/L, with agreed-upon final wording of 
the labeling and post-marketing requirements.  Because the current approval of the Exjade 
application used as reference for clinical efficacy and safety is under Accelerated Approval, 
approval of Jadenu Sprinkle should also be under Accelerated Approval regulations. 
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