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Summary and Recommendations

Product:
ILUVIEN is a non-bioerodable intravitreal implant, light brown in color, measuring 3.5 mm x
0.37 mm, containing 0.19 mg (190 mcg) of the active ingredient fluocinolone acetonide and the
following inactive ingredients: polyimide tube, polyvinyl alcohol, silicone adhesive and water
for injection. Fluocinolone acetonide is a synthetic corticosteroid, a white or almost white,
microcrystalline powder, practically insoluble in water, soluble in methanol, ethanol, chloroform
and acetone, and sparingly soluble in ether.
ILUVIEN is preloaded into a single-use applicator to facilitate injection of the implant directly
into the vitreous, and designed to release fluocinolone acetonide at an initial rate of  ȝJGD\
for up to 36 months. It is supplied in a sterile single use preloaded applicator with a 25-gauge
needle, packaged in a tray sealed with a lid inside a carton.
History:
The NDA 201923 application for Iluvien by Alimera is now in its fourth review cycle for the
indication of treatment of diabetic macular edema (DME). As noted in the Clinical reviews,
“Diabetic macular edema (DME), a serious, chronic, debilitating disease, and one of the causes
of vision loss associated with diabetic retinopathy.”
The history of this drug development program is included in the previous primary, secondary and
tertiary reviews of the application. As summarized in these previous reviews, the main
deficiencies identified in this application were clinical and CMC.
During the previous review cycles, the ophthalmology reviewers (Medical Officer, Team Leader
and Deputy Director) unanimously concluded that the benefit of Iluvien did not outweigh the
risks of cataract formation and cataract surgery, as well as the risk of increased intraocular
pressure (IOP) and the need for medical and/or surgical management of increased IOP, and the
Division did not recommend approval of the product for DME, and issued Complete Response
letters (See Section 2 for details). Alimera did not agree with the Division’s conclusion and
considered that the benefits of the product did outweigh the risks. Alimera brought
ophthalmology consultants to meetings with the agency, during which the applicant and the
consultants discussed their view that the cataracts and increased IOP risks could be managed
medically and/or surgically and having Iluvien as a therapeutic option was needed for the
management of diabetic macular edema, to maintain or improve patients’ vision. As part of the
discussion, Alimera noted that they were approved in Europe and proposed to the agency
limitations to the indication that would limit its use to patient subsets where the benefit would
outweigh the risks. A summary of the submission dates and the proposed modification to the
indications are provided in the table below:
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Date of Submission
Original submission
6/28/2010

Date of Complete
Response Letter
CR letter
12/22/2010

First resubmission
5/12/2011

CR letter
11/10/2011

(b) (4)

Proposed Indication

Clinical Data

treatment of diabetic macular
edema

24-month data of two
on-going
36-month phase
3 studies
(1) 36-month data of
two phase 3 studies
(2) subgroup analysis
by duration of DME (b)
(4)

Second
resubmission
4/26/2013

CR letter
10/17/2013

No new clinical data

Third Resubmission
3/26/2014

PDUFA goal
9/26/2014

No new clinical data

Adapted from statistical review

In addition to the clinical issues, there were CMC deficiencies identified during the review
cycles as well as technical problems with the Iluvien inserter. These issues were identified by
the CMC team, the Office of Compliance, and the clinical team (See Section 2).
Iluvien was originally submitted in June 28, 2010 and given a priority review. Since 2010, three
products have been approved for the indication of DME:
Product

Application
Number
BLA 125156/76

Date of Approval

Indication

Duration of clinical
studies
3 years

Lucentis
8/10/2012
DME
ranibizumab
Ozurdex
NDA 22315/09
6/28/2014
DME*
3 years
dexamethasone
Eylea
BLA 125387/37
7/29/2014
DME
1 year
aflibercept
*The initial approved indication for Ozurdex was diabetic macular edema in patients who are pseudophakic or are
phakic and scheduled for cataract surgery (the Summary Review is included as Appendix A to this review); the
Division is now removing the limitation based on the reasons summarized in this review - Section 13, and NDA
22315/S10.

Based on the review of NDA 201923, including the original submission from June 30, 2010 and
the resubmissions on May 12, 2011, April 17, 2013 and the amendment dated September 9,
2013, the ophthalmology reviewers unanimously concluded that the Phase 3 clinical trials failed
to show that fluocinolone acetonide intravitreal insert was safe and effective in the treatment of
diabetic macular edema (DME), specifically the benefit did not outweigh the risks. Based on the
review of the resubmission dated March 26, 2014, the ophthalmology reviewers unanimously
concluded that Iluvien should be approved for the indication:
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ILUVIEN® (fluocinolone acetonide intravitreal implant) 0.19 mg is indicated for the
treatment of diabetic macular edema in patients who have been previously treated with a
course of corticosteroids and did not have a clinically significant rise in intraocular
pressure.
Although during the review of the three previous submissions the Division ophthalmology
reviewers did not recommend approval, it appears that after considering the results from the
Ozurdex studies in DME (See Appendix A), the ophthalmologists have revised their
recommendations regarding the risks and benefits of Iluvien in the setting of DME (See Section
13).
The clinical reviews address the resolution of the clinical and inserter related issues, and the
CMC reviews address the resolution of deficiencies in manufacturing listed in the Complete
Response letter dated October 17, 2013. Labeling has been finalized, clinical site and
manufacturing facility inspections have been completed and the Office of Compliance issued a
recommendation of Acceptable. Therefore, there are no deficiencies to preclude approval of the
application.
The application will be approved.
1.1 Post-Marketing Studies:
None
1.2 Other Issues
None

2.

Background

Corticosteroids approved for intravitreal administration include:
x Ozurdex (dexamethasone intravitreal implant) 0.7 mg for the treatment of macular edema
following branch retinal vein occlusion (BRVO) or central retinal vein occlusion
(CRVO) and for the treatment of non-infectious uveitis affecting the posterior segment of
the eye, or diabetic macular edema. The Ozurdex insert is injected into the vitreous with
an injector needle.
x Retisert (fluocinolone acetonide intravitreal implant) 0.59mg for the treatment of chronic
noninfectious uveitis affecting the posterior segment of the eye. Retisert insert is
surgically implanted into the posterior segment of the eye through a pars plana incision. 1
x TRIESENCE® (triamcinolone acetonide injectable suspension) for the treatment of
sympathetic ophthalmia, temporal arteritis, uveitis, and ocular inflammatory conditions
unresponsive to topical corticosteroids and visualization during vitrectomy.

1

Retisert was approved April 8, 2005 under NDA 21-737.
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On September 9, 2013, the applicant submitted further discussion of the risk/benefit and asked
that it be classified a major amendment and the clock be extended to allow for the scheduling of
an Advisory Committee meeting. The information was reviewed in the current cycle and the
submission did not constitute a major amendment as provided in the GRMP guidance. After the
meeting minutes were sent to the applicant, Alimera submitted a September 10, 2013, letter
disagreeing with some of the meeting minute content. During that cycle, planning for the
Advisory Committee was started.
On October 16, 2013, the Agency met with Alimera to provide an update on the clinical and
manufacturing deficiencies before the PDUFA goal date. Alimera was asked to provide a letter
(b) (4)
of authorization from their contract manufacturer,
or to invite
(b) (4)
to attend the meeting so there could be discussion of the specific manufacturing
(b) (4)
deficiencies. Alimera did not provide an LOA or invite representatives from
to the
meeting, therefore they could only be told that there were outstanding manufacturing
deficiencies, and no details were provided. During the meeting Alimera stated that one of their
employees had been present during the Iluvien-specific portion of the inspection.
The third Complete Response letter was issued October 17, 2013, and identified the need for
studies demonstrating an acceptable risk benefit assessment, and concern about the high rate of
adverse reactions, and recommended a new controlled study. The chemistry deficiency was that
the facilities and controls used for, the manufacture, processing, packing, or holding of the drug
product do not comply with the current good manufacturing practice (cGMP) regulations in parts
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210 and 211. Finally, the supplementary in-process control during manufacturing of the injector
was requested.
In the previous FDA reviews of Iluvien, NDA 201923, the clinical reviewers report the low rate
of efficacy and the high rate of adverse reactions, notably increased intraocular pressure (IOP)
and cataract formation/cataract surgery. The reviewers concluded that the benefit could not
outweigh the risk of using this product. This decision is documented in the Deputy Director’s
Reviews dated 12/22/2010, 10/19/2011, and 10/17/2013. Specific paragraphs explaining this
decision are excerpted below.
“The risk of cataract formation, cataract operation, and increased IOP are adverse events
that occur at high rates in the drug group when compared to the Sham group.
“Cataract formation occurs in 46% of the Sham group study eyes versus 80% in the 0.2
μg/day FA study eyes. Cataract operation occurs in 23% of the Sham group study eyes
versus 75% in the 0.2 μg/day FA study eyes. Increased IOP occurs in 13% of the Sham
group study eyes versus 35% of the 0.2 μg/day FA study eyes. The risk of increased IOP
is nearly three times the rate in the 0.2 μg/day FA drug group.” [Review dated
12/22/2010]
“The risk of increased intraocular pressure (IOP) was nearly three times higher in the
drug treatment groups compared to the Sham (control) group in the 36-month data. The
drug’s potential benefits do not overcome this significant risk.” [Review dated
10/19/2011]
“Cataract formation (any type in phakic subjects) occurs in 50% of the Sham group study
H\HV YHUVXV  LQ WKH  ȝJGD\ )$ VWXG\ H\HV &DWDUDFW RSHUDWLRQV RFFXUUHG LQ  RI
WKH 6KDP JURXS VWXG\ H\HV YHUVXV  LQ WKH  ȝJGD\ )A study eyes. The drug’s
potential benefits do not overcome this significant risk in the phakic population.”
[Reviews dated 10/19/2011 and 10/17/2013]
“The rate of IOP elevation and glaucoma is unacceptable. The risk of increased
intraocular pressure (IOP) is nearly three times higher in the drug treatment groups
compared to the Sham (control) group. This adds additional risks to these patients from
potential adverse drug reactions associated with the use of IOP lowering medications.
The difference between 6KDP FRQWURO DQG WKH ȝJGD\ )$ LQ WKH SHUFHQWDJH RI SDWLHQWV
requiring surgical intervention for the reduction of their IOP was 4-5%. The surgical risks
in these patients and the potential endophthalmitis risks associated with filtering surgery
are significant additional risks. The drug’s potential benefits do not overcome this
significant risk.” [Review dated 10/17/2013]
Similar language was also used to communicate preliminary responses in preparation for the
June 19, 2012 meeting with Alimera [DARRTS 6/14/2012]
“The risks of these cataract and IOP adverse reactions are significant, and are not offset
by the benefits demonstrated by Iluvien in these clinical trials.”
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applications, biocompatibility studies were negative. Ocular toxicology studies (9 month and 24
months) of continuous exposure after one or two injections of insert in rabbits showed that FA
appeared to induce posterior cortical/capsular cataracts at 0.5 and 1.0 microgram/day.
Genotoxicity studies were negative, carcinogenicity studies and reproductive/development
studies were not done.
Labeling has been modified for formatting consistency across Divisions.
8.1 Pregnancy
Pregnancy Category C
There are no adequate and well-controlled studies of ILUVIEN in pregnant women.
Adequate animal reproduction studies have not been conducted with fluocinolone
acetonide. Corticosteroids have been shown to be teratogenic in laboratory animals when
administered systemically at relatively low dosage levels. ILUVIEN should be used
during pregnancy only if the potential benefit justifies the potential risk to the fetus.
8.3 Nursing Mothers
Systemically administered corticosteroids are present in human milk and could suppress
growth and interfere with endogenous corticosteroid production. The systemic
concentration of fluocinolone acetonide following intravitreal treatment with ILUVIEN is
low [see Clinical Pharmacology (12.3)]. It is not known whether intravitreal treatment
with ILUVIEN could result in sufficient systemic absorption to produce detectable
quantities in human milk. Exercise caution when ILUVIEN is administered to a nursing
woman.
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term animal studies have not been conducted to determine the carcinogenic
potential or the effect on fertility of ILUVIEN.
Fluocinolone acetonide was not genotoxic in vitro in the Ames test (S. typhimurium and
E. coli) and the mouse lymphoma TK assay, or in vivo in the mouse bone marrow
micronucleus assay.
Comment: The Pharmacology/Toxicology Reviewers recommend approval from the
pharmacology/toxicology standpoint.

5.

Clinical Pharmacology/Biopharmaceutics

There were no new clinical pharmacology studies submitted in this resubmission. The systemic
and ocular pharmacokinetic results were reviewed during the original review cycle and
recommended that systemic exposure results can be included in labeling; however, ocular levels
will not be used to support a regulatory decision because the analytical methods to measure these
concentrations in aqueous humor are not validated.
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Visual Acuity outcomes at Month 24 (All randomized subjects with LOCF)
Study

A*

B*

Outcomes

ILUVIEN

Sham

Estimated Difference (95% CI)

N=190

N-95

Baseline BCVA, Mean (SD), Letters

53 (13)

55 (11)

Baseline BCVA, Median (Range), Letters

57 (19-75)

58 (25-69)

*DLQ RI  OHWWHUV LQ %&9$ Q 

51 (27%)

14 (15%)

12.1% (2.6%, 21.6%)

/RVV RI  OHWWHUV LQ %&9$ Q 

26 (14%)

5 (5%)

8.4% (1.8%, 15.1%)

Mean change from baseline in BCVA (SD)

3.7 (18.7)

3.2 (13.1)

1.8 (-2.8, 6.3)

ILUVIEN

Sham

N=186

N=90

Baseline BCVA, Mean (SD), Letters

53 (12)

55 (11)

Baseline BCVA, Median (Range), Letters

56 (20-70)

58 (21-68)

*DLQ RI  OHWWHUV LQ %&9$ Q 

57 (31%)

16 (18%)

13.0% (2.7%, 23.4%)

/RVV RI  OHWWHUV LQ %&9$ Q 

22 (12%)

9 (10%)

1.8% (-5.9%, 9.6%)

Mean change from baseline in BCVA (SD)

5.2 (18.0)

0.0 (15.6)

6.1 (1.4, 10.8)

*Fame A, Fame B

One possible explanation for the relatively poor mean BCVA outcome in Study A is also
discussed in the Statistical Review; the confounding effect of treatment induced cataract
formation that led to cataract surgery. In both studies, a substantially large proportion of subjects
LQ WKH ,/89,(1  ȝJGD\ DUP UHSRUWHG cataract formation and a significantly high proportion
of them had cataract surgery.
To evaluate the possible confounding effect of cataract, the Statistical Reviewer performed
subgroup analyses based on baseline lens status. In both studies, phakic subjects in the ILUVIEN
 ȝJGD\ DUP H[KLELWHG D VWHHS GHFOLQH LQ %&9$ VWDUWLQJ IURP Month 6 up to around Month
18. This timeframe coincides with the time during which the majority of subjects had cataract
surgery. On the other hand, the Statistical Review noted that pseudophakic subjects, who are not
susceptible to cataract formation, showed an improved HIILFDF\ IRU ,/89,(1  ȝJGD\
throughout the study course. Among subjects who reported cataract formation, those who had
cataract surgery during the study appeared to have better BCVA outcome compared to those who
did not. Because subjects in both studies were mainly phakic and reported cataract formation and
subsequently underwent cataract surgery, it is reasonable to assume that the decline in vision
over time could be partly attributed to cataract formation and that cataract surgery might have
reversed the decline to some degree.
The figures below illustrate the proportion of subjects with >15 letter improvement from baseline
BCVA in the study eye by lens status, and also illustrate the mean BCVA change from baseline
by lens status, over the 3-year course of the studies.
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Proportion of subjects with >=15 Letters Improvement from Baseline BCVA in the Study Eye

Study 1: Pseudophakic Subjects
3URSRUWLRQ  RI 6XEMHFWV *DLQLQJ  /HWWHUV ,77 /2&)

40

30

29.8%

29.8%

20

Proportion (%) of Subjects Gaining t15 Letters

Proportion (%) of Subjects Gaining t15 Letters

Study 1: Phakic Subjects
3URSRUWLRQ  RI 6XEMHFWV *DLQLQJ  /HWWHUV ,77 /2&)

18.0%

19.7%

10

40

30
25.8%
21.2%
20
17.6%
10

8.8%

0

0
0

3

6

9

12

15

18

21

24

27

30

33

0

36

3

6

9

12

15

18

21

24

27

30

33

36

Month

Month
ILUVIEN (N=124)

ILUVIEN (N=66)

Sham (N=61)

Sham (N=34)

40

28.6%

30

20

26.8%

18.3%

20.0%

10

Proportion (%) of Subjects Gaining t15 Letters

Study 2: Pseudophakic Subjects
Proportion (%) of 6XEMHFWV *DLQLQJ  /HWWHUV ,77 /2&)

Proportion (%) of Subjects Gaining t15 Letters

Study 2: Phakic Subjects
Proportion (%) of Subjects *DLQLQJ  /HWWHUV ,77 /2&)

0

40
33 8%
32 4%

30

20

16 7%
16 7%

10

0
0

3

6

9

12

15

18

Month
ILUVIEN (N=112)

21

24

27

30

36

33

0

3

6

9

12

15

18

21

24

27

30

33

36

Month
Sham (N=60)

ILUVIEN (N=74)

Sham (N=30)

Study 1: Phakic Subjects

Study 1: Pseudophakic Subjects

Mean Change from Baseline in BCVA (ITT LOCF)

Mean Change from Baseline in BCVA (ITT LOCF)

10
8
6
5 0(20 0)
3 4(10 9)

4

3 2(13 7)
2

2 4(20 9)

0
-2
0

6

12

18

24

30

36

Mean Change from Baseline in BCVA (Letter)

Mean Change from Baseline in BCVA (Letter)

Mean BCVA Change from Baseline

10
8
6 1(13 5)
6
4 8(17 8)
4
2 9(16 5)

0
-2
0

6

12

18

24

30

36

Month

Month
ILUVIEN (N=124)

3 5(16 1)

2

Sham (N=61)

ILUVIEN (N=66)

Sham (N=34)
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A device consult review was received from the Center for Devices and Radiologic
Health. The consult noted that engineering drawings were provided in the Original
Submission (Section 3.2.P.7), along with pictures of the assembled device but stated that
there was no additional testing by the applicant to demonstrate that device functionality,
biocompatibility and Human Factors had been assessed. With respect to device
functionality, the consult requested that the applicant demonstrate that the length of the
(b) (4)
needle has been designed specifically for intravitreal implantation of the Iluvien
implant, and would not inadvertently puncture other membranes within the eye during the
insertion process. The clinical review team noted that the needle is one inch in length
and therefore would not inadvertently puncture other membranes within the eye. The
consult requested performance testing that the mechanism does not inadvertently
disengage during the Iluvien implant insertion process, and during the retraction of the
(b) (4)
from the implant site. There was also a request to evaluate the manual slider
mechanism. Study C-01-11-008 was conducted in part to evaluate the inserter and
included an evaluation of the performance in an actual patient setting.
With respect to biocompatibility, the consult acknowledged that stability testing on the
drug product, had characterized the impurities, and that pK/pD studies on the drug
(b) (4)
product were conducted. It also acknowledged that MSDS's and testing
used to manufacture the final finished device had been provided, but stated that
it did not meet CDRH's threshold for demonstrating that the biocompatibility concerns
because CDRH relies on ISO 10993 to demonstrate that leachables/extractables and the
characterization/quantification of the impurities have been assessed. While the ISO
10993 standard might be applicable for an inserter which is not product specific, in this
case, only a specific drug product will be used with the inserter. The clinical testing as
well as stability testing that has been performed with this specific drug product is
sufficient for this particular product. If the inserter is used to deliver different drug
products, the ISO 10993 standard might be appropriate. The consult raised a question
about which documents were used for validation of the sterilization procedures.
Sterilization issues have been reviewed by the ONDQA Sterility Assurance Reviewer.
There are no outstanding sterilization issues. With respect to Human Factors, the consult
also requested a comprehensive Human Factors study to assess the use-related risks and
to ensure that these risks have been appropriately mitigated through testing. As noted
above, if the inserter is to be used with multiple different products, this testing might be
applicable; however, in this case, clinical testing with the particular drug product has
been performed and evaluated.
In summary, while the CDRH consult provided comprehensive advice for the device, the
division is focusing the requests on both the clinical and technical issues that impact the safety,
(b) (4)
efficacy, and function of the device for its intended use with the Iluvien
Based on the review of the March 26, 2014 resubmission, the Deputy Director notes that to
address the observed difficulties with the inserter and study drug administration, the applicant
responded that they had received marketing authorization for ILUVIEN in several countries in
Europe in 2012 and the product was launched in the United Kingdom and Germany in the spring
of 2013. As part of the product launch, hands-on training was provided to the physicians along
21
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Sham

FAME A + B
<1.73years

N

n

(b) (4)

0.2 mcg/day

%

N

n

0.5 mcg/day

%

N

n

%

>1.73 years

FAME A
<1.73 years

>1.73 years

FAME B
<1.73 years

>1.73 years

Following review of the March 26, 2014 resubmission, the Statistical Reviewer reported that
additional subgroup efficacy analyses conducted based on demographic and other baseline
characteristics showed results that were consistent with the overall population. Of note in these
analyses were the subgroup of subjects with longer DME duration (more than the median
duration of 1.73 years), which the applicant referred to as “Chronic DME”, and those with longer
diabetes mellitus (DM) duration ! \HDUV  6XEJURXS RI VXEMHFWV LQ ,/89,(1  ȝJGD\ DUP
with longer DME duration appeared to show a significantly improved efficacy both at Month 24
and Month 36 and a slightly better safety profile compared to other subgroups. A similarly
improved efficacy was observed for subjects who had diabetes mellitus for more than 15 years,
pooled studies.
15 or more letter gain BCVA,
Iluvien vs. Sham
DM > 15 years
DME > 1.73 years

24 months

36 months

18% (9%, 28%)
20% (11%, 30%)

18% (8%, 28%)
22% (13%, 31%)

Change in BCVA from Baseline,
Letters, Iluvien vs. Sham
DM > 15 years
DME > 1.73 years

24 months

36 months

4 (0, 8)
5 (1, 9)

4 (0, 99)
7 (3, 11)

Adapted from Statistical Review
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Safety

See comprehensive clinical and statistical reviews.
Approximately 30% of patients did not complete the study, the main reasons were loss-tofollow-up (9% to 13%), subject withdrew consent (7% to 8%) and death (6% to 8%).
Based on the three-year data from the two studies combined, the Statistical Reviewer noted that
ILUVIEN  ȝJGD\ WUHDWHG VXEMHFWV H[KLELWHG D VLJQLILFDQWO\ LQFUHDVHG ULVN RI FDWDUDFW
formation (subsequently leading to cataract surgery) and elevated intraocular pressure (IOP) in
both studies. For phakic subjects, the net-risk of cataract formation was 31% [95% CI: (21%,
41%)] KLJKHU LQ WKH ,/89,(1  ȝJGD\ DUP FRPSDUHG WR 6KDP DQG WKH QHW-risk of cataract
surgery was 53% [95% CI: (43%, 62%)] higher. For all subjects, the net-risk of elevated IOP
adverse event was 25% [95% CI: (18%, 32%)] higher in the ILUVIEN (0.2 ȝJGD\ DUP
compared to Sham.
The most common ocular (study eye) and non-ocular adverse reactions are shown below.
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2FXODU $GYHUVH 5HDFWLRQV 5HSRUWHG E\  RI 3DWLHQWV DQG Non-ocular Adverse Reactions 5HSRUWHG E\ 
of Patients
ILUVIEN
Sham
Adverse Reactions
(N=375)
(N=185)
n (%)
n (%)
Ocular
Cataract1
192/2352 (82%)
61/1212 (50%)
Myodesopsia
80 (21%)
17 (9%)
Eye pain
57 (15%)
25 (14%)
Conjunctival haemorrhage
50 (13%)
21 (11%)
Posterior capsule opacification
35 (9%)
6 (3%)
Eye irritation
30 (8%)
11 (6%)
Vitreous detachment
26 (7%)
12 (7%)
Conjunctivitis
14 (4%)
5 (3%)
Corneal oedema
13 (4%)
3 (2%)
Foreign body sensation in eyes
12 (3%)
4 (2%)
Eye pruritus
10 (3%)
3 (2%)
Ocular hyperaemia
10 (3%)
3 (2%)
Optic atrophy
9 (2%)
2 (1%)
Ocular discomfort
8 (2%)
1 (1%)
Photophobia
7 (2%)
2 (1%)
Retinal exudates
7 (2%)
0 (0%)
Anterior chamber cell
6 (2%)
1 (1%)
Eye discharge
6 (2%)
1 (1%)
Non-ocular
Anemia
40 (11%)
10 (5%)
Headache
33 (9%)
11 (6%)
Renal Failure
32 (9%)
10 (5%)
Pneumonia
28 (7%)
8 (4%)
1
Includes cataract, cataract nuclear, cataract subcapsular, cataract cortical and cataract diabetic in
patients who were phakic at baseline. Among these patients, 80% of ILUVIEN subjects vs. 27%
of sham-controlled subjects underwent cataract surgery.
2
235 of the 375 ILUVIEN subjects were phakic at baseline; 121 of 185 sham-controlled subjects
were phakic at baseline.
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8.1 Adverse events of special interest
Increased intraocular pressure:
By 36 months, increased IOP was seen in 12% (22/185) sham treated patients, 37% (139/375)
low dose fluocinolone patients and 46% (179/393) high dose fluocinolone patients treated in the
safety population from FAME A and FAME B.

In the two trials combined, the percentage of patients in the 0.2 μg/day FA group requiring
intraocular pressure (IOP) lowering medications was 38.4% (114/375) and the percentage of
patients in the sham group requiring IOP lowering medications was 14.1% (26/185). The
difference between the 0.2 μg/day fluocinolone acetonide (FA) group and Sham control was
24.3%. As summarized in the CDTL review 9/19/2014, the labeling will include information on
IOP elevations   PP+J and  30 mmHg from baseline, IOP lowering medication and
surgical intervention for elevation IOP.
Summary of Elevated IOP Related Adverse Reactions
Event
ILUVIEN
(N=375)
n (%)

Sham
(N=185)
n (%)

,23 HOHYDWLRQ   PP+J IURP %DVHOLQH
,23 HOHYDWLRQ   PP+J
Any IOP-lowering medication

127 (34%)
75 (20%)
144 (38%)

18 (10%)
8 (4%)
26 (14%)

Any surgical intervention for elevated intraocular
pressure

18 (5%)

1 (1%)
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Cataract-related adverse reactions and cataract surgery:
As show in the tables below, the rate of cataract related adverse events and cataract operations
were significantly higher in the treated groups.

The rate of cataract formation and cataract surgery was higher for the “chronic” DME group
compared to the Acute DME subsets, and all rates were higher in the 0.2 mcg/day versus sham
control.

At baseline, 235 of the 375 ILUVIEN subjects were phakic; 121 of 185 sham-controlled subjects
were phakic. The incidence of cataract development in patients who had a phakic study eye was
higher in the ILUVIEN group (82%) compared with Sham (50%). The median time of cataract
being reported as an adverse event was approximately 12 months in the ILUVIEN group and 9
months in the Sham group. Among these patients, 80% of ILUVIEN subjects vs. 27% of shamcontrolled subjects underwent cataract surgery, generally within the first 18 months (Median
Month 15 for both ILUVIEN group and for Sham) of the studies.
As summarized in Section 7, the Statistical Reviewer evaluated the impact of treatment induced
cataract formation on the BCVA over time. In both studies, phakic subjects in the ILUVIEN (0.2
ȝJGD\ DUP H[KLELWHG D VWHHS GHFOLQH LQ BCVA starting from Month 6 up to around Month 18.
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This timeframe coincides with the time during which the majority of subjects had undergone
cataract surgery. Compared with Study B, cataracts appeared to cause vision loss at a much
faster rate in Study A. It is also appears that in Study A, phakic subjects in the Sham arm had a
better BCVA outcome compared to phakic Sham subjects in Study B. At Month 24, the net-gain
in mean BCVA among phakic subjects was -1 [95% CI: (-6, 4)] letter in Study A and 3 [95% CI:
(-2, 8)] letters in Study B. Similarly, at Month 36, a net-gain of 2 [95% CI: (-3, 7)] letters was
seen in phakic subject in Study A, and 4 [95% CI: (-3, 7)] letters in Study B.
In both studies, the Statistical Reviewer notes that pseudophakic subjects in the ILUVIEN (0.2
ȝJGD\ DUP KDG FRQVLVWHQWO\ higher mean change from baseline compared to subjects in the
Sham arm throughout the study course. The treatment difference in mean BCVA change from
baseline at Month 24 was 3 [95% CI: (-3, 10)] letters in Study A, and 8 [95% CI: (1, 16)] letters
in Study B.
The Statistical Reviewer summarizes that subjects who underwent cataract surgery seem to have
re-gained their vision after the cataract surgery. There was a steady decline in vision for phakic
subjects who reported cataract related adverse event but did not have cataract surgery during the
study. It is therefore possible to assume that cataract formation and subsequent surgery indeed
played a confounding role in the evaluation of the treatment effect.
Comment:
I agree with the current recommendation to approve the application

9.

Advisory Committee Meeting

The application was not presented before an advisory committee (See Section 2.)

10.

Pediatrics

Pediatric studies were waived because DME is rare in pediatric patients and there are insufficient
numbers of patients to conduct a clinical study. The PeRC met October 4, 2010 and agreed with
the waiver.

11.

Other Relevant Regulatory Issues

11.1 Compliance Inspection
Office of Compliance has made a recommendation of Acceptable.
11.2 Office of Scientific Investigation (OSI) Audits
The OSI Reviewer notes that: “Two clinical investigator sites, one domestic and one foreign,
were inspected in support of this application. Although regulatory violations were noted at both
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of these sites, given the nature of the findings, it is unlikely that data reliability would be
impacted. In general, the studies appear to have been conducted adequately and the data in
support of the NDA appear reliable.” The preliminary classification of both sites was VAI; no
addendum has been submitted recommending that results are not acceptable.
11.3 Financial Disclosure
Financial disclosure information was reviewed. The medical officer determined there were no
principal investigators with any significant proprietary interest or any significant interest in the
drug product in any of the clinical studies, nor did any one single investigator or site enroll a
significant number of subjects.
11.4 Other Regulatory Issues
None

12.

Labeling

The package insert and carton and container labeling have been reviewed with input from
reviewers and consultants.
x

Package insert (PI): The PI submitted September 18, 2014 is written in PLR format and
input from all disciplines and consultants have been addressed.

x

Carton and Container Labels: The labels submitted on September 18, 2014 are
acceptable and address the reviewers and consultants recommendations.

x

Proprietary Name: The proposed proprietary name Iluvien was reviewed and found
acceptable by DMEPA; a letter stating that the name is acceptable was issued on
October 13, 2010. The name was again reviewed and found acceptable, a letter to the
applicant accepting the name was issued on August 6, 2014.

13.

Decision/Action/Risk Benefit Assessment

13.1 Regulatory Action
The clinical, statistical, pharmacology/toxicology, clinical pharmacology , product quality, office
of scientific investigations and compliance reviewers recommend the application should be
approved. Labeling has been finalized. The application will be approved.
13.2 Risk Benefit Assessment
Diabetic macular edema is one of the complications of diabetes mellitus and diabetic retinopathy.
The following figures from Klein 1984 show the time course.
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Figure 11 Percentage of Patients (y axis) Gaining  15 Letters from Baseline in BCVA
Score in the Study Eye over Time (x axis)

Month
Missing data were imputed by last observed value. Vertical bars are 95% CI of the mean.
.Source: Genentech briefing material for July 26, 2012 DODAC
meetinghttp://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Dermatolog
icandOphthalmicDrugsAdvisoryCommittee/UCM313089.pdf
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Number of treatments, mean (range)
Rescue therapy given/discontinued due to
lack of efficacy
Difference between test and control arms
Primary endpoint:
>=15 letter improvement in BCVA,
difference between test drug arm and
sham control arm
Cataract formation
Difference between test and control arms
Cataract surgery
Difference between test and control arms
Increased IOP
Difference between test and control arms
IOP lowering medications
Difference between test and control arms
Glaucoma surgery
Difference between test and control arms
Mean change in BCVA from baseline
(letters)
Difference between test and control arms

(b) (4)

1 (range 1-3)
~ 20%-25%

4 (range 1-7)
~20%-25%

~ 10%

~ 10%

~ 30%

~ 30%

~ 50%

~ 50%

~ 30%

~ 30%

~ 30%

~ 30%

~ 5%

~ 1%

4 to 5 letters

0 to 3 letters

# Information for the FA intravitreal insert in this table is based on the Campochiaro 2012 publication; the
Acknowledgment section of the publication states that the study was supported by Alimera Sciences, Atlanta,
Georgia. This fact probably led to Allergan referring to this product as Iluvien in the Ozurdex application.
## Based on FDA review, the median duration is ~ 1.7 years

Regarding the issue of increased IOP, there is no difference in the incidence of IOP elevations,
but there is an apparent difference in the profile over time, as shown in the figures below. The
figures use the same scale for the mean IOP mm Hg and show that IOP elevation persists during
the entire 3 year duration of the trial with Iluvien (left graph) while it rises and decreases within
six month (to baseline) in the Ozurdex trials.
Mean IOP during the study
Iluvien

Ozurdex

Mean Intraocular Pressure (mm Hg)
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interpretation Alimera proposed during the meeting is that the effect of Iluvien, a corticosteroid,
may offer greater apparent benefit to patients who have had longer duration of DME.
(b) (4)

In summary, in the Lucentis trials, patients had a higher rate of BCVA response when
randomized to Lucentis at the start of the study than the sham patients who were switched to
Lucentis at 2-years into the study. In the Iluvien trials, patients had a higher response if they had
duration of DME >1.73 years and duration of DM > 15 years, than patients who had shorter
durations. These observations need further study.
The Iluvien analyses and interpretations were planned prospectively, but these analyses were not
adjusted for multiplicity. These were two of many subpopulation analyses (others include age,
race, gender, HbA1c, country, etc.), as presented in the Statistical Review, but it is noteworthy
that the effect seen in DME as well as DM and is reproduced in each of two studies for each of
the underlying conditions. Although the specific cut-off of 1.73 years (versus 2 years, 3 years,
etc.) was not pre-specified in the protocol, and was not adjusted for multiplicity, this finding was
weighed by the European regulators in deciding on the indication accepted in Europe.
For completeness, the summary of the deficiencies and their resolution in the four review cycles
from the Deputy Director’s review is presented below:
The NDA was submitted on June 30, 2010, with the two year results of their planned
three year studies. The Agency issued a Complete Response letter on December 22,
2010, citing a lack of substantial evidence to support the efficacy, facilities that were not
in compliance with cGMPs and a lack of methods, facility and controls to assure identity,
strength, quality, purity and stability. From a clinical prospective, the development of
cataracts during the clinical trial made it difficult to access the potential benefit of the
corticosteroid.
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APPENDIX A:
Division Director Review of NDA 22315/S-009
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