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agreement with the sponsor’s conclusions about the FA plasma PK exposure data in the final 
study report, and from a clinical pharmacology perspective, no substantial review is warranted in 
this review cycle. 
 
 
1.1 Recommendation 
 
The Clinical Pharmacology information provided by the Applicant in this latest NDA 
resubmission is acceptable to support the label claim with respect to fluocinolone acetonide (FA) 
concentrations in human plasma, and approval of Iluvien™ (fluocinolone acetonide) intravitreal 
insert. 
 
The reviewer’s proposed labeling changes in Appendix 2.1 are based upon the newly proposed 
labeling in this current resubmission and should be forwarded to the sponsor. 
 
 
 
 

_______________________________________ 
Yongheng Zhang, Ph.D. 

Division of Clinical Pharmacology 4 
Office of Clinical Pharmacology 

 
_______________________________________ 

Concurrence:     Philip Colangelo, Pharm.D.; Ph.D. 
Team Leader 

Division of Clinical Pharmacology 4 
Office of Clinical Pharmacology 

 
 
cc: 
Division File: NDA 201-923/HFD-520 (CSO/Willard)/HFD-520 (MO/Nevitt)/HFD-520 
(Chambers)/HFD-880 (Lazor) 
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2. APPENDICES 
 
2.1. Proposed Package Insert (Original and Annotated) with Clinical Pharmacology edits 
(blue underline and/or strikethrough), as of October 2013 
 
 
 

Reference ID: 3385592

11 Page(s) of Draft Labeling has been Withheld in Full as B4 (CCI/TS) 
immediately following this page 
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The in vitro release profile of the high dose and low dose batches manufactured at the 
proposed commercial manufacturing site was determined  

 The release rate profiles are comparable 
to the release rate profiles from the clinical batches. Although the mean release rates are 

 they were within the sponsor’s proposed 
specifications and cover the range of the release rates of the clinical lots used in the 
pivotal clinical trials. According to the sponsor, this  is not 
expected to have changed the efficacy or safety profile of Iluvien. 

During the early stages of development, pSivida set a release rate specification of  
 μg/day. This was the release rate specification for all the lots used in 

nonclinical and clinical studies. On 22 December 2010, the Agency issued a Complete 
Response Letter and commented that the current specification  

 

The sponsor proposed in this resubmission dated March 27, 2013, the new proposed 
specification for release rate is  μg/day. This biophrmaceutics 
review will address the sponsor’s proposed in-vitro release rate determination 
methodology and associated results. For other CMC issues, please refer to the CMC 
review. 

Recommendation:
The following drug product in-vitro release specification is listed in the drug product 
specification and will be routinely tested for stability.  This specification is acceptable for 
stability and the sponsor’s request to use the release rate  

 is acceptable by the Agency.

Test Acceptance Criteria Method
Release Rate !g/day CTM-200502

Overall, the resubmission of the proposed Iluvien® (Fluocinolone Acetonide Intravitreal Insert 0.19 
mg) is acceptable from the biopharmaceutics point of view. 
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OFFICE OF CLINICAL PHARMACOLOGY REVIEW 

NDA:  201-923

Submission Date(s): May 12, 2011 

Brand Name Iluvien™

Generic Name Fluocinolone acetonide 

Primary Reviewer Yongheng Zhang, Ph.D.  

Team Leader Philip M. Colangelo, Pharm.D., Ph.D. 

OCP Division DCP4

OND Division DAIOP 

Applicant Alimera Sciences 

Relevant IND(s) NA

Submission Type; Code Class 2 resubmission 

Formulation; Strength(s) Intravitreal insert, 0.19 mg 

Indication For the treatment of diabetic macular edema 

1. EXECUTIVE SUMMARY 

On December 22, 2010, the Agency issued a complete response to the NDA 201923 submitted on 
June 30, 2010. In the current submission, the Applicant submitted a complete, class 2 response to 
the December 22, 2010, action letter. 

There is no additional clinical pharmacology related information submitted in the resubmission, 
therefore, no review is needed from a clinical pharmacology perspective for the current review 
cycle. Please refer to the Clinical Pharmacology Review by Dr. Yongheng Zhang, dated on 
November 18, 2010, on the original submission. 
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Reviewer’s Comments: Without satisfactory response for the bullets listed in IR #1, the 
in-vitro release data submitted by the sponsor will not be reviewed in this cycle of the 
review.  

4. A follow-up email of 04 Aug 2010 also asked for clarification information. 

Also, as highlighted here, there is a discrepancy between the lot #s. There is 
no Lot # 09-0013 reported in the Table. 

Sponsor’s Response: Module 3, Section 3.2.P.5.6, Table 2 has the correct information on 
lot numbers; the text below the table has been revised to reflect the correct lot number of 
07-0013. Additionally, in Alimera’s review of the information a correction was made to 
the result at T=24 for Lot 07-0035, with the correct result of  μg/day now in the table.  

Reviewer’s Comments: The sponsor’s response is acknowledged.  

Reference ID: 2869567
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OFFICE OF CLINICAL PHARMACOLOGY REVIEW 
  

NDA:  201-923 
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Brand Name Iluvien™ 
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2.1.2. What is the proposed mechanism of drug action and therapeutic indication? 
 
FA is a glucocorticoid that has been used topically as an anti-inflammatory product for more than 
30 years. Corticosteroids inhibit the inflammatory response to a variety of inciting agents and 
probably delay or slow healing. They inhibit the edema, fibrin deposition, capillary dilation, 
leukocyte migration, capillary proliferation, fibroblast proliferation, deposition of collagen, and 
scar formation associated with inflammation.  
 
There is no generally accepted explanation for the mechanism of action of ocular corticosteroids. 
However, corticosteroids are thought to act by the induction of phospholipase A2 inhibitory 
proteins, collectively called lipocortins. It is postulated that these proteins control the biosynthesis 
of potent mediators of inflammation such as prostaglandins and leukotrienes by inhibiting the 
release of their common precursor arachidonic acid. Arachidonic acid is released from membrane 
phospholipids by phospholipase A2. Corticosteroids are capable of producing a rise in intraocular 
pressure. 
 
Iluvien® (fluocinolone acetonide intravitreal insert) 0.19 mg is indicated for the treatment of 
diabetic macular edema (DME). 
  
2.1.3. What are the proposed dosage(s) and route(s) of administration? 
 
Iluvien® is inserted into the posterior segment of the affected eye through a pars plana insertion. 
Each intravitreal insert contains 0.19 mg of FA.   
 
2.2.   General Clinical Pharmacology 
 
2.2.1. What are the design features of the clinical pharmacology and clinical studies used to 

support dosing or claims? 
 
Clinical pharmacology studies to assess the permeability, protein binding, metabolism, excretion, 
and drug interaction characteristics of FA were considered nonessential and not performed by the 
Applicant. 
 
One human PK study (C-01-06-002) was conducted following administration of Iluvien to 
patients with DME to assess in vivo bioavailability. Systemic and ocular exposure of FA were 
assessed. The interim data is available up to Month 18. The study is still on-going at the time of 
the NDA submission. The final report with PK data through Month 36 will be submitted. 
 
Two Phase 3 clinical studies under the same protocol (C-01-05-001 A and B) were conducted to 
provide the safety and effectiveness data on 0.2 g/day and 0.5 g/day FA inserts in the treatment 
of DME. The application includes the primary readout by Month 24. The final results will be 
reported when all the subjects have completed Month 36.  
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Not applicable. 
 
2.4.2. Drug-drug interactions 
 

2.4.2.1. Is there an in vitro basis to suspect in vivo drug-drug interactions? 
 
No in vitro drug metabolism studies have been conducted for FA. 
 

2.4.2.2. Is the drug a substrate of CYP enzymes? Is metabolism influenced by genetics? 
 

It is unknown whether FA is a substrate of CYP enzymes or not. It is also unknown whether FA 
metabolism is influenced by genetics or not.  
 

2.4.2.3. Is the drug an inhibitor and/or an inducer of CYP enzymes? 
 

It is unknown whether FA is an inhibitor or inducer of CYP enzymes or not. 
 

2.4.2.4. Is the drug a substrate and/or an inhibitor of P-glycoprotein transport 
processes? 

 
It is unknown whether FA is a substrate and/or an inhibitor of P-glycoprotein transport. 
 

2.4.2.7. What other co-medications are likely to be administered to the target patient 
population? 

 
Numerous medications are likely to be co-administered with Iluvien including anti-VEGF therapy 
for DME (e.g., Pegaptanib or Ranibizumab), other corticosteroids, and anti-diabetic medicines. In 
the clinical studies, the concomitant medicines included anti-VEGF therapy, intraocular 
corticosteroids, and IOP-lowering medications. 
 

2.4.2.8. Are there any in vivo drug-drug interaction studies that indicate the exposure 
alone and/or exposure-response relationships are different when drugs are co-
administered? 

 
The applicant did not conduct any in vivo drug-drug interaction studies.  
 

2.4.2.9.  Is there a known mechanistic basis for pharmacodynamic drug-drug 
interactions, if any? 

 
There are potential pharmacodynamic drug-drug interactions between FA inserts and the 
pharmacotherapies commonly used in the treatment of DME, including anti-VEGF therapy, 
intraocular corticosteroids, and IOP-lowering medications.  
 

2.4.2.10. Are there any unresolved questions related to metabolism, active metabolites, 
metabolic drug interactions, or protein binding? 

 
Clinical pharmacology studies to assess the permeability, protein binding, metabolism, excretion, 
and drug interaction characteristics of FA were considered nonessential in the NDA and not 
performed by the Applicant. 
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Selectivity was demonstrated by the lack of interference by potential endogenous interfering 
substances in six distinct lots of human plasma. 
 

2.6.4.4. What is the sample stability under the conditions used in the study (long-term, 
freeze-thaw, sample-handling, sample transport, autosampler)? 

 
FA was shown to be stable in plasma at room temperature up to 4 hours and after 3 freeze thaw 
cycles, in extracted samples at 4 C for 118 hours, and in reconstituted sample in the autosampler 
at 4 C for 6 hours. 
 

2.6.4.5. What is the QC sample plan? 
 

The concentrations of the QC samples consisted of 0.100, 0.300, 4.00, 15.0, and 25.0 ng/mL for 
FA. Between-run and within-run accuracy and precision were evaluated using replicates (n=6) 
from each of these concentrations. 

Reference ID: 2865450
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3. LABELING RECOMMENDATIONS 
 
See Appendix 4.1. for detailed labeling recommendations.  
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4. APPENDICES  
 
 

4.1. Proposed Package Insert (Original and Annotated) 

Reference ID: 2865450
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Pharmacokinetics: Plasma  samples were obtained at baseline, Week 1, and at 
Months 1, 3, 6, 9, 12, 15, and 18 and additional samples collected by August 28, 2009.  
 
Efficacy: The primary efficacy variable was the change from baseline in center point thickness in 
the study eye, as measured by optical coherence tomography (OCT). Secondary efficacy variables 
included change from baseline in best corrected visual acuity (BCVA) letter score as measured by 
the ETDRS chart; change from baseline in average macular volume as measured by OCT; 
proportion of subjects requiring treatment for DME with non-protocol therapies; change from 
baseline in excess average foveal thickness (microns) as assessed by OCT; and change from 
baseline in the level of diabetic retinopathy (DR) according to the International Clinical Diabetic 
Retinopathy Disease Severity Scale (0 to 4 scale). 
 
Safety: Assessed by evaluating adverse events (AEs), vital signs, concomitant medications, 
Intraocular pressure (IOP), dilated ophthalmoscopy, slit lamp examination, ocular ultrasounds, 
and fundus photography and fluorescein angiography. 
 
Reviewer’s comments: A placebo control group was not included since efficacy and safety 
comparisons were secondary goals. Because the number of patients enrolled in the study (n=37) 
was small, the study may not be sufficiently powered to discern the differences in PK, efficacy and 
safety between two treatments, i.e., the 0.2 g/day and 0.5 g/day FA intravitreal inserts. This 
review only focuses on the PK part of the study. 
 

Table 1: Demographic Characteristics (ITT population)
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CLINICAL PHARMACOLOGY NDA FILEABILITY CHECKLIST 

NDA:  201923 

Drug Name: ILUVIEN® (fluocinolone acetonide intravitreal insert, 0.19 mg) 

Applicant: Alimera Sciences 

Submission Date: 30JUN2010 

Filing Date: 30AUG2010 

PDUFA Date: 20DEC2010 

OCP Primary Reviewer: Kimberly L. Bergman, PharmD 

OCP Team Leader: Charles Bonapace, PharmD 

QUESTION YES NO NA COMMENTS 

Fileability:
Is the Clinical Pharmacology section of the 
application fileable? 
(if ‘NO’, please comment as to why it is not fileable) 

X

Fileability Review Components 

1.  Is the clinical pharmacology section of the NDA 
organized in a manner to allow substantive review to 
begin (including a table of contents, proper 
pagination, reference links, etc.)? 
2.  Are the clinical pharmacology studies of 
appropriate design and breadth of investigation to 
meet the basic requirements for approvability of this 
product? 

 Clinical pharmacology studies 
submitted in this application: 
C-01-06-002 (plasma  

 PK in DME 
patients); 480271 (IVIVC) 

3.  If multiple formulations were used in the clinical 
development of the product, does the NDA contain 
appropriate biopharmaceutics information to allow 
comparison between the clinical development and to-
be-marketed product(s) (i.e. pivotal BE)? 

 The insert intended for market 
contains 0.19 mg FA versus 
the product used in clinical 
studies, containing  

 FA (see comment 
below)

4. If unapproved products or altered approved 
products were used as active controls, was 
bioequivalence to the approved product 
demonstrated? 
5.  Are complete and relevant bioanalytical reports 
included in the NDA submission? 

 Complete bioanalytical reports 
for C-01-06-002 included in 
this submission: 07-8965 
(validation) and 07-8967 
(bioanalytical) 

6.  If applicable, was the sponsor’s request for a 
waiver of the requirement for submission of in vivo 
bioavailability data included in the NDA submission? 
7.  Are complete datasets supporting the clinical 
pharmacology studies included in the NDA 
submission?  

 PK data in listing format in 
Appendix 16.2.5 in Clinical 
Study Report C-01-06-002  

Additional Comments:
DME = diabetic macular edema 
FA = fluocinolone acetonide 

(b) (4)

(b) (4)



PVA = polyvinyl alcohol 

Comment: There is a slight difference in the total FA content between the product used in the preclinical 
and clinical studies and the product to be marketed.  The to-be-marketed product  

 contains 0.19 mg FA versus the clinical development product 
(manufactured at pSivida, Inc.) that averaged  mg.  

 FA is released from the 
polyimide tube at sub-microgram levels

 
  This will be a review issue for CMC/ONDQA. 

OCP Primary Reviewer Date 

OCP Team Leader Date 

(b) (4)

(b) (4)

(b) (4) (b) (4)
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