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2.  Background 

Fingolimod was approved for the treatment of relapsing forms of multiple sclerosis 

(MS) in adults in 2010, with a postmarketing requirement to perform a deferred study 

in children 10 through 17 years of age.  FDA issued a Special Protocol Assessment  

agreement letter for the fingolimod pediatric trial (Study D2311) on December 26, 

2012.  A Pediatric Written Request (WR) was issued on March 20, 2013, and revised 

WR on March 8, 2016.  Breakthrough Designation was granted on December 14, 2017, 

based on the topline results of Study D2311.    

 

The supplement under review proposes to expand the indication of fingolimod to 

include children 10 through 17 years of age with RRMS, and add a 0.25 mg capsule.   

 

The review team for this efficacy supplement is presented below.  

 

Discipline Reviewer 

Product Quality 

 

Richard Matsuoka  

Gurpreet Gill-Sangha 

David B. Lewis 

Parnali Chatterjee 

Clinical  Paul Lee 

John Marler (CDTL) 

Clinical Pharmacology Angela Men (TL) 

Hristina Dimova 

Kevin Krudys 

Statistics Sharon Yan 

Kun Jin (TL) 

Labeling Tracy Peters (ADL) 

Aline Moukhtara  

Domenic D’Alessandro 

Marcia Williams (TL) 

Karen Dowdy  

Lolita White (TL) 

Chad Morris 

Maternal 

Health/Pediatrics 

Leyla Sahin 

Amy Taylor 

Hari Cheryl Sachs 

Regulatory Nahleen Lopez  
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3.  Product Quality   

The Office of Product Quality (OPQ) recommends approval of the new lower strength 

0.25mg hard gelatin capsule intended for patients with body weight of 40 kg or less.  

An overall manufacturing inspection recommendation to approve was issued on 

January 26, 2018.  I concur. 

4.  Nonclinical Pharmacology/Toxicology 

No new nonclinical information was submitted in support of this efficacy 

supplement. 

5.  Clinical Pharmacology 

The Office of Clinical Pharmacology (OCP) recommends approval of this efficacy 

supplement.  The primary focus of the OCP review was the evaluation of the weight‐

based dosing regimen proposed by the applicant. OCP agrees that dosing of 

fingolimod should be 0.25 mg once daily for patients weighing ≤ 40 kg, and 0.5 mg 

once daily for patients weighing over 40 kg.  From a clinical pharmacology 

perspective, OCP concludes that the applicant has met the terms of the Pediatric 

Written Request. I concur. 

6.  Clinical Microbiology  

Not Applicable. 

7.  Clinical/Statistical- Efficacy 

This efficacy supplement proposes to expand the indication of fingolimod to include 

patients 10 years of age and older with relapsing forms of multiple sclerosis.  In 

support of the expanded indication, the applicant submitted the results from Study 

D2311.  Paul Lee, MD, performed the primary clinical review, and Sharon Yan, PhD, 

the statistical review of the application.   

 

Study D2311 (NCT #01892722):  Design 

 

The core phase of Study D2311 was a 1:1 randomized, 24-week, double-blind, double-

dummy, parallel-group, and active controlled clinical trial with a planned sample size 

of 95 patients in each of two arms (190 total).  The primary outcome measure was the 

rate of confirmed relapses per patient and per year of treatment.  The active control 

Reference ID: 4261613



Cross Discipline Team Leader Review Fingolimod Pediatric Labeling Supplement 

 NDA 022527, Supplement 24 

 6 

was Avonex,1 which is an FDA-approved treatment for RMS in adults (but not in 

children).  The protocol had a double-dummy design because the route for Avonex is 

intramuscular injection weekly and that for fingolimod is oral capsules daily.  The 

patient selection criteria were similar to those used in fingolimod adult studies, except 

for age.  On entry, patients were 10 through 17 years of age, had pediatric MS as 

defined by consensus definitions, and had experienced at least two clinically apparent 

relapses within 2 years or at least one apparent relapse within 1 year prior to 

screening, or had evidence of one or more gadolinium enhancing lesions on MRI 

within 6 months prior to randomization.   

 

The primary outcome event was a confirmed MS relapse.  The operational definition 

of the primary outcome event used in the trial was built on a clinical description of an 

MS relapse:  the “appearance of a new neurological abnormality or worsening of 

previously stable or improving pre-existing neurological abnormality, separated by at 

least 30 days from onset of a preceding clinical demyelinating event (McDonald et al 

2001).  The abnormality must have been present for at least 24 hours and occurred in 

the absence of fever (< 37.5°C) or known infection.”2  A relapse was considered 

confirmed if there was an increase of at least 0.5 points on the EDSS score, or an 

increase of at least 1 point on two functional system (FS) scores or 2 points on one FS, 

excluding changes in the bowel or bladder FS or cerebral FS.   

 

Study D2311 was originally designed with a fixed duration of 24 months for each 

patient in the double-blind phase. While the trial was ongoing, the applicant 

submitted a request on November 6, 2015, to modify the study duration from a fixed 

24-month duration to a flexible duration of up to 2 years if certain conditions were 

met based on a blinded sample size re-estimation (BSSR).  The justification for this 

change was a higher than anticipated relapse rate. FDA granted the request and 

issued an amendment of the Written Request on March 8, 2016.  Dr. Yan describes the 

methodology of the BSSR in her review.3  

 

Dose rationale.  The daily pediatric fingolimod dose used in the study was 0.5 mg for 

patients with weights over 40 kg, and 0.25 mg for patients 40 kg or less (the 0.5 mg 

dose of fingolimod is the current approved dose for RMS in adults).  The pediatric 

dosing was based on results from a pharmacokinetic (PK) study in children and PK 

modeling (see Clinical Pharmacology review for further details).  For patients under 

                                                 
1 This review refers to “Avonex” rather than “intramuscular interferon β-1a” or “interferon β-1a IM“ 

because there are three approved forms of interferon β-1a (Avonex, Rebif, and Plegridy). 
2 Clinical Study Report page 3515 of 14939, Section 6.4.2, Final Protocol Study D2311. 
3 Dr. Yan Clinical Review, page 4 of 22. 
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Figure 1  Kaplan-Meier Curves:  Percentage Relapse Free 

 
In Figure 2, above, FTY720 is fingolimod and IFNβ-1a is Avonex 

 

Annualized Relapse Rate (ARR) in Patient Subgroups 

 

For subgroups analyzed, the applicant reports that all point estimates of the 

annualized relapse rate in the application are similar and favor fingolimod (see Table 

7, below), except for region. Because of the small number of patients in non-European 

sites, no definitive conclusion can be drawn from the subgroup analysis by region. 

Efficacy results from Western and Eastern European sites are applicable to the US 

population. 
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database lock date.  These late additions to the statistical plan used a different 

definition of 3-month progression than usual in adult MS studies.  One important 

difference from the usual definition of 12-week progression in adult trials was that a 

progression event could begin with an increased EDSS score obtained in association 

with a relapse.  Dr. Yan points out that it is known that a relapse episode could cause 

a temporary increase of EDSS score, and that a high percentage of 3-month disability 

progression events began on relapse visit in the IFN β-1a group. Because of these 

limitations, no definitive conclusion could be made about a fingolimod effect on 

disability progression. 

 

Small number of patients with weights 40 kg or less.   

 

Dr. Lee’s expresses concern that the imbalance in the small number of patients 

weighing 40 kg or less (9 fingolimod to 1 Avonex) precludes any confident conclusion 

about the effectiveness of the 0.25 mg dose in that subgroup.  However, the 

annualized relapse rate in patients weighing 40 kg or less (0.234) was similar to that  

observed in the overall population (0.139) (Table 7, above), and the subgroup of  

patients weighing 40 kg or less is too small to make meaningful conclusions. In 

addition, the clinical pharmacology review concludes that exposure to fingolimod 

was similar in patients under and above 40 kg. Overall, adequate evidence has been 

provided to support the effectiveness of fingolimod 0.25 mg in patients weighing 40 

kg or less. 

 

Data quality 

 

Dr. Yan states that the data quality as submitted appears to be generally good.  Using 

the data submitted with the application, she can confirm the derived data and study 

results of the primary and key secondary outcomes.  The applicant’s review of audit 

trail data reveals some delay in reporting relapse data and changes to the EDSS scale 

after initial reporting that suggest some limitations in data quality.  There is no 

evidence that these limitations would alter the determination of effectiveness in Study 

D2311. 

 

Blinding 

 

Effective blinding in Study D2311 was important because the outcome is subjective 

requiring judgments from 4 different individuals:  the child, the parent, the treating 

investigator, and the EDSS rater.  The trial made significant efforts to ensure effective 

blinding, including an independent team to perform first-dose monitoring, 

prophylactic non-steroidal anti-inflammatory drugs to reduce injection site pain and 
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flu-like symptoms, centralized collection of ECG and leukocyte count data, masking 

injection sites for examination by the EDSS rater, and visually identical double 

dummy control drugs.  The reported incidence of flu-like symptoms, injection site 

pain or reactions, and symptomatic bradycardia are all quite low compared to other 

trials in MS.  If accurate, these low rates predict reasonably effective blinding of 

patients, parents, and treating physicians.  The applicant did not evaluate the 

effectiveness of blinding.   

 

Conclusion of efficacy review: 

Dr. Yan concludes that the efficacy results support that fingolimod is effective in 

treating pediatric patients 10 through 17 years of age with relapsing forms of multiple 

sclerosis.  She also concludes that Study D2311, on a statistical standpoint, met the 

terms of the Pediatric Written Request. 

 

Dr. Lee concludes that the applicant provided substantial evidence of effectiveness of 

fingolimod in patients 10 through 17 years of age with relapsing forms of MS.   

I agree with the conclusions of Drs. Lee and Yan. 

 

8.  Safety 

Paul Lee, MD, performed the primary safety review.  The primary source of safety 

information is from Study D2311. The applicant also provided pediatric data from 17 

patients in other trials (for details on these other studies, see Dr. Lee’s review).   

Quality of Safety Data 

In his review, Dr. Lee states that the safety data provided by the applicant appeared 

reliable and consistent.  He replicated the key safety analyses in the clinical study 

report.  For individual patients, he compared data across several sources and did not 

find discrepancies between datasets, narratives, care report forms, listings, or 

summary tables.   

Exposure 

Table 8 summarizes the duration of exposure in Study D2311.  Exposure in Study 

D2311 is adequate to assess safety, and exceeded the Written Request requirement.  
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12. Labeling  

There are no outstanding labeling issues.  The Division of Medication Error 

Prevention and Analysis review team has recommended revisions to the applicant-

proposed prescribing information and other labeling to ensure the safe and effective 

use of fingolimod in children 10 through 17 years of age. 

13. Postmarketing Recommendations 

There are no postmarketing recommendations or requirements.  

14. Recommended Comments to the Applicant 

None. 
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