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1 EXCUTIVE SUMMARY 

Efficacy of ILUVIEN (0.2μg/day) for the treatment of diabetic macular edema was
demonstrated in two phase 3, three-arm, Sham-controlled studies (Study A and Study B) based 
on statistically significant results for the primary efficacy endpoint of the proportion of subjects 
with a 15 letter or more gain from baseline evaluated at Month 24.  Compared to Sham, 
approximately 12% [95% CI: (2.6%, 21.6%)] and 13% [95% CI: (2.6%, 23.2%)] more subjects 
in the ILUVIEN (0.2 μg/day) arm gained 15 letters or more in best-corrected visual acuity 
(BCVA) at Month 24 in Study A and Study B, respectively. Note that the treatment effect was 
not statistically significant at Month 36 in either of the two studies; however, the observed 
differences were numerically in favor of the ILUVIEN (0.2 μg/day) arm (Figure 1). 

The analysis of the mean change from baseline in BCVA at months 24  the secondary 
efficacy endpoint, was supportive of the results of the dichotomous primary endpoint in Study 
B but not in Study A. In Study B, subjects in the ILUVIEN (0.2 μg/day) arm on average gained 
5 [95% CI: (1, 9)] more letters in BCVA from baseline at Month 24 compared to Sham. There 
was however almost no difference between ILUVIEN (0.2 μg/day) and Sham in the mean 
change from baseline BCVA  Month 24  in Study A (Figure 2).  

One possible explanation for the relatively poor mean BCVA outcome in Study A is the 
confounding effect of treatment induced cataract formation that led to cataract surgery. In both 
studies, substantially large proportion of subjects in the ILUVIEN (0.2 μg/day) arm reported 
cataract formation and a significantly high proportion of them had cataract surgery (Table 7). 
To evaluate the possible confounding effect of cataract, subgroup analyses based on baseline 
lens and cataract surgery status were performed (Figure 5--Figure 7). In both studies, phakic 
subjects in the ILUVIEN (0.2 μg/day) arm exhibited a steep decline in BCVA starting from 
Month 6 up to around Month 18. This timeframe coincides with the time during which the 
majority of subjects had undergone cataract surgery (Table 9). On the other hand, 
pseudophakic subjects, who are not susceptible to cataract formation, showed an improved 
efficacy for ILUVIEN (0.2 μg/day) throughout the study course. Furthermore, 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. Therefore, 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.

Additional subgroup efficacy analyses conducted based on demographic and other baseline 
characteristics showed results that were consistent with the overall population.  Of note 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 diabetic 
duration (>15 years). Subgroup of subjects in ILUVIEN (0.2 μg/day) arm 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 been diabetic for more than 15 years (Figure 9 and Figure 
10).
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 Note that in the previous submission, the applicant 
erroneously computed the median DME duration  

The current review will be based on the NDA resubmission dated March 26, 2014 and will 
include the safety and efficacy analysis for all subjects and subgroups based on baseline 
demographic and other characteristics including subgroups formulated based on DME duration 
below and above the median (1.73 years). This review will therefore be used as an addendum 
to the previous reviews rather than replacing them. 
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3 Demographic and baseline characteristics and Patient Disposition

3.1 Demographic and Baseline characteristics

There were no significant baseline imbalances among the three arms in the demographics of 
age, gender, race or study eye iris color. In both studies, there were more male participants 
than female participants; and the majority of participants were white. The mean age of 
participants in Study A was slightly higher than those in Study B and the average DME 
duration was higher in subjects in Study A compared to B especially for Sham subjects (Table 
2 and Table 3).

Table 2: Baseline and Demographics: Study A (ITT population)
0.5 μg/day
(N=196)

0.2 μg/day
(N=195)

Sham
(N=95)

Total
(N=494)

Age( years)
    Mean (SD) 62.4(8.8) 64(9.6) 62.7(10.8) 63.1(9.5)
    Median       
(Range)

62.9(35.5-84.1) 64.2(30.8-84.4) 62.4(32.6-85.8) 63.3(30.8-
85.8)

          <45 6(3.1%) 7(3.7%) 5(5.3%) 18(3.7%)
          45-65 111(56.6%) 93(48.9%) 51(53.7%) 255(53%)
         >65 79(40.3%) 90(47.4%) 39(41.1%) 208(43.2%)
Sex
   Male 118(60.2%) 110(57.9%) 48(50.5%) 276(57.4%)
   Female 78(39.8%) 80(42.1%) 47(49.5%) 205(42.6%)
Race 
        White 140(71.4%) 139(73.2%) 70(73.7%) 349(72.6%)
        Black 12(6.1%) 11(5.8%) 6(6.3%) 29(6%)
        Asian 43(21.9%) 39(20.5%) 19(20%) 101(21%)
       Other 1(0.5%) 1(0.5%) 19(20%) 2(0.4%)
Iris Color 
    Light 100(51%) 93(48.9%) 49(51.6%) 242(50.3%)
   Dark 94(48%) 95(50%) 45(47.4%) 234(48.6%)
Baseline Lens 
Status
   Phakic
   Pseudophakic

131(66.8%) 124(65.3%) 61(64.2%) 316(65.7%)
65(33.2%) 66(34.7%) 34(35.8%) 165(34.3%)

Diabetes Duration
(Years)
    Mean (SD) 15.5(8.8) 16.3(10.2) 15.5(8.5) 15.8(9.3)
    Median 
(Range)

15(1-39) 15(1-51) 15(1-42) 15(1-51)

DME Duration
(Years)
    Mean (SD) 2.9(2.8) 2.9(3.4) 3.4(4.7) 3(3.5)
    Median 
(Range)

2(0-14.4) 1.8(0-25) 2.1(0-36) 2(0-36)

HbA1c
  Mean (SD) 7.6(1.4) 7.6(1.5) 7.8(1.7) 7.6(1.5)
  Median (Range) 7.3(4.8-13.5) 7.4(5.1-14.2) 7.5(5-13.8) 7.4(4.8-14.2)
Baseline BCVA
  Mean (SD) 52.5 (12.6) 53.4 (13.0) 54.8 (11.4) 53.3 (12.5)
  Median (Range) 55 (20-71) 57 (19-75) 58 (25-69) 57 (19-75)

              Source: Reviewer’s Analysis
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Table 3:  Baseline and Demographics: Study B (ITT population)
0.5 μg/day
(N=199)

0.2 μg/day
(N=186)

Sham
(N=90)

Total
(N=475)

Age( years)
    Mean (SD) 62.2(9.8) 61.8(9.1) 61.1(8.1) 61.8(9.2)

   Range 62(20.5-86.6) 61.8(20.5-80) 61.5(39.6-
83.2)

61.8(20.5-
86.6)

          <45 6(3%) 8(4.3%) 4(4.4%) 18(3.8%)
         45-65 109(54.8%) 106(57%) 59(65.6%) 274(57.7%)
         >65 84(42.2%) 72(38.7%) 27(30%) 183(38.5%)
Sex
   Male 127(63.8%) 105(56.5%) 60(66.7%) 292(61.5%)
   Female 72(36.2%) 81(43.5%) 30(33.3%) 183(38.5%)
Race 
   Caucasian 131(65.8%) 126(67.7%) 62(68.9%) 319(67.2%)
      Black 20(10.1%) 11(5.9%) 5(5.6%) 36(7.6%)
     Asian 44(22.1%) 46(24.7%) 21(23.3%) 111(23.4%)
      Other 4(2%) 3(1.6%) 2(2.2%) 9(1.9%)
Iris Color 
   Dark 128(64.3%) 127(68.3%) 58(64.4%) 313(65.9%)
    Light 71(35.7%) 59(31.7%) 32(35.6%) 162(34.1%)
Baseline Lens 
Status
   Phakic
   Pseudophakic

135(67.8%) 112(60.2%) 60(66.7%) 307(64.6%)
64(32.2%) 74(39.8%) 30(33.3%) 168(35.4%)

Diabetes 
Duration
(Years)
    Mean (SD) 14.9(8.8) 15.7(8.5) 15.3(8.5) 15.3(8.6)
    Median 
(Range)

14(0-55) 15(1-51) 15.5(1-37) 15(0-55)

DME 
Duration(Years)
    Mean (SD) 2.3(2.3) 2.3(2.3) 2.5(2.2) 2.3(2.3)
    Median ( 
Range)

1.5(0-12) 1.6(0-16) 2(0-11.1) 1.6(0-16)

HbA1c
   Mean (SD) 7.8(1.7) 8(1.6) 7.8(1.7) 7.9(1.6)
   Median 
(Range) 

7.5(4.7-14.1) 7.7(4.8-13.8) 7.4(5.4-15.3) 7.6(4.7-15.3)

Baseline BCVA
  Mean (SD) 53.3 (11.8) 53.3 (12.4) 54.7 (11.2) 53.6 (11.9)
  Median 
(Range)

55 (19-68) 56 (20-70) 58 (21-68) 56 (19-70)

            Source: Reviewer’s Analysis

3.2 Subject Disposition

Slightly higher percentage of subjects in the two ILUVIEN arms completed the study 
compared to those in the Sham arm ( Table 4). The main reason for discontinuation was 
reported as subjects withdrawing consent (personal reason). A little over 7% and 6% of the 
study subjects in (ILUVIEN (0.5 μg/day) and ILUVIEN (0.2 μg/day)) arms and the Sham arm 
respectively died during the study. 
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Table 4: Patient Disposition 

0.5 μg/day 0.2 μg/day Sham Total 
Study A

Subjects Randomized 196 (100%) 190 (100%) 95 (100%) 481
Subjects Who completed the Study 132/196(67.3%) 141/190(74.2%) 67/95(70.5%)
Subjects Who discontinued the Study 64/196(32.6%) 49/190(25.8%) 28/95(29.5%)
Reason for Discontinuation
       Adverse Events 14/196(7.1%) 2/190(1.1%) 3/95(3.2%)
       Lack of Efficacy 1/196(0.5%) 0/190 (0.0%) 2/95(2.1%)
      Protocol Violations   3/196(1.5%) 2/190(1.1%) 2/95(2.1%)
      Personal Reason 13/196(6.6%) 19/190(10%) 6/95(6.3%)
       Lost-to-Follow-up 14/196(7.1%) 14/190(7.4%) 9/95(9.5%)
        Death 19/196(9.7%) 11/190(5.8%) 6/95(6.3%)

Study B
0.5 μg/day 0.2 μg/day Sham Total 

Subjects Randomized 199 (100%) 186 (100%) 90 (100%) 475
Subjects Who completed the Study 147/199(73.9%) 133/186(71.5%) 59/90(65.6%)
Subjects Who discontinued the Study 52/199(26.1%) 53/186(28.5%) 31/90(34.4%)
Reason for Discontinuation
       Adverse Events 1/199(0.5%) 2/186(1.1%) 2/90(2.2%)
       Lack of Efficacy 0/199 (0.0%) 0/186 (0.0%) 1/90(1.1%)
      Protocol Violations   2/199(1%) 0/186 (0.0%) 0/90 (0.0%)
      Personal Reason 14/199(7%) 12/186(6.5%) 8/90(8.9%)
       Lost-to-Follow-up 23/199(11.6%) 23/186(12.4%) 15/90(16.7%)
        Death 12/199(6%) 16/186(8.6%) 5/90(5.6%)

Pooled
0.5 μg/day 0.2 μg/day Sham Total 

Subjects Randomized 395 (100%) 376 (100%) 185 (100%) 956
Subjects Who completed the Study 279/395(70.6%) 274/376(72.9%) 126/185(68.1%)
Subjects Who discontinued the Study 116/395(29.4%) 102/376(27.1%) 59/185(32.0%)
Reason for Discontinuation
       Adverse Events 15/395(3.8%) 1/376(0.3%) 5/185(2.7%)
       Lack of Efficacy 1/395(0.3%) 4/376(1.1%) 3/185(1.6%)
      Protocol Violations   5/395(1.3%) 2/376(0.5%) 2/185(1.1%)
      Personal Reason 27/395(6.8%) 31/376(8.2%) 14/185(7.6%)
       Lost-to-Follow-up 37/395(9.4%) 37/376(9.8%) 24/185(13%)
        Death 31/395(7.8%) 27/376(7.2%) 11/185(5.9%)
Source: Reviewer’s Analysis.

The summary of subjects who had BCVA measures at each study visit and the number of 
subjects who remained in the study by visit are presented in Table 38 and Table 39
respectively. The number of subjects with observed BCVA measurements at Month 24 (not 
carried forward) was 144 (73.5%), 147 (77.4%) and 70 (73.7%) in the ILUVIEN (0.5 μg/day), 
ILUVIEN (0.2 μg/day) and Sham respectively for Study A, and 156 (78.4%), 140 (75.3%) and 
64 (71.1%) in the ILUVIEN (0.5 μg/day), ILUVIEN (0.2 μg/day), and Sham respectively for 
Study B. Similarly, at Month 36, the number of subjects with observed BCVA measurements 
(not carried forward) was 132 (67.3%), 140 (73.7%) and 67 (70.5%) in the 0.5 μg/day, 0.2 
μg/day and Sham respectively for Study A, and 144 (72.4%), 130 (69.9%) and 59 (65.6%) in 
the ILUVIEN (0.5 μg/day), ILUVIEN (0.2 μg/day), and Sham respectively for Study B.
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4 Analysis Results 

4.1 Study Design and Primary Endpoint

Study A and Study B were identical in design.  They were multi-center, randomized, double-
blind parallel-group studies, comparing the safety and efficacy of 0.2 μg/day and 0.5 μg/day
fluocinolone acetonide intravitreal inserts to Sham injection in subjects with diabetic macular 
edema.  Subjects were randomized into one of the three treatment arms in a 2:2:1 ratio.  Only 
the study eye was treated with the assigned study drug and subjects were eligible for 
retreatment after Month 12 if they experienced vision loss (documented reductions of 5 or more 
letters) in visual acuity or thickening per optical coherence (minimum increase of 50 microns)  
as compared to subject’s best status during the previous 12 months. 

Efficacy outcome assessment visits occurred every 3 months starting from baseline until Month 
36. The primary efficacy outcome was BCVA in the study eye and assessed using the Early 
Treatment Diabetic Retinopathy Study (ETDRS) method. The primary endpoint was the 
proportion of subjects with at least 15 letter gain from baseline at Month 24 with a final follow-
up visit at Month 36. However, due to the fact that the majority of subjects in the study 
developed cataract and subsequently required surgery within the first few months of the study, 
there was potential difficulty in the interpretation of the primary endpoint at Month 24. The 
agency communicated this concern with the applicant and requested that efficacy results be 
evaluated at the Month 36 visit. In this review, efficacy and safety results both at Month 24 and 
Month 36 will be considered with more emphasis given to the Month 24 results as this is the 
time point the clinical team is basing their decision.   

4.2 Statistical Analysis Methods

The primary efficacy analysis was performed on the full analysis set (ITT) which includes all 
randomized subjects.  The between-treatment comparison was performed using the chi-square 
test, and the 95% CI for the treatment difference was calculated using the normal 
approximation for a binomial endpoint. Missing data were imputed using the last observation 
carried-forward (LOCF) method.  In the analysis of mean BCVA change from baseline at each 
visit, treatment difference was tested using a t-test; and the 95% CI for the treatment difference 
was calculated using the normal approximation assuming unequal variances for treatment arms.  
To control the Type I error rate due to comparison of each dose against Sham, a Hochberg-
Bonferroni correction was used.

The reviewer conducted risk-benefit analyses both at the subject and population levels. The 
subject level risk-benefit analysis first identified the risk-benefit outcome (four possible 
scenarios) for each individual subject and then calculated the proportion of subjects in each 
scenario for each treatment arm. The first scenario, referred to here as the best case scenario, is 
the case in which a pre-specified level of BCVA improvement was observed without incurring 
an AE. The worst case scenario is incurring an AE without achieving a pre-specified level of 
improvement in BCVA from baseline at Month 24 (Month 36). The other two scenarios are 
having benefit with AE, and no benefit and no AE. For the risk-benefit analysis at the 
population level, the unadjusted number needed to treat (NNT) and adverse event adjusted 

Reference ID: 3620063











Page 18 of 57

4.6 Confounding effect of cataract formation and cataract surgery 

Steroid based treatments are known to induce cataract formation which leads to loss of vision 
over time. This is believed to have a confounding effect on the observed treatment effect. To 
evaluate the impact of treatment induced cataract formation on the BCVA over time, the graph 
of the mean BCVA change from baseline by baseline lens status is provided in Figure 5.  

In both studies, phakic subjects in the ILUVIEN (0.2 μg/day) arm exhibited a steep decline in 
BCVA starting from Month 6 up to around Month 18. 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 (Figure 7).

In both studies, pseudophakic subjects in the ILUVIEN (0.2 μg/day) arm had consistently 
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 (Figure 7).

The mean plot of phakic subjects who reported cataract related AE from the two studies 
combined grouped into those who had surgery and those who did not is presented in Figure 6. 
In both arms, 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. Note that, a 
further classification of phakic subjects who reported cataract AE based on surgery status 
results in much small sample size in each subgroup. Thus results should be interpreted with 
caution. Additional detailed efficacy summaries by lens and cataract surgery status is provided 
in APPENDIX B.

The above summaries and those listed in APPENDIX B imply that subjects who developed 
cataract formation during the study had a decline in BCVA but seem to recuperate part of their 
vision with cataract surgery regardless of treatment. It is therefore possible to assume that 
cataract formation and subsequent surgery indeed played a confounding role in the evaluation 
of the treatment effect. 

4.7 Efficacy Results of Mean Change from Baseline in Retinal Thickness

The mean change from baseline in retinal thickness was one of the secondary efficacy 
outcomes. The ILUVIEN (0.2 μg/day) arm had a consistently higher decline in retinal 
thickness from baseline at all study visits in both studies with differences ranging between -29 
to -250 microns. Note however that the observed difference was significant at Month 24 in 
Study A only and at Month 36 in Study B only (Table 12). 
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Figure 6:  Mean BCVA Change from Baseline by Cataract Surgery Status (the two studies 
combined)

Had Cataract Surgery 

Did not have Cataract Surgery

Source: Reviewer’s Analysis. LOCF was used for imputing missing data.
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4.8 Safety Results

The two most frequently reported adverse events were cataract formation and elevated IOP 
related adverse events.  By the end of the study (Month 36), compared to Sham, 32% (82% vs 
50%) more ILUVIEN (0.2 μg/day) treated subjects reported at least one cataract related AE 
and 53% (80% vs 27%) more underwent cataract surgery, and 25% (37% vs. 12%) more had 
elevated IOP related adverse event (Table 7). Safety summary for each study separately and 
additional safety summaries for different groups are presented in Table 17--Table 29 in 
APPENDIX C. 

Table 7: Summary of Adverse Events within three years (AE) (Pooled:  All Treated Subjects)

Adverse Events (AE)

Treatment: N (%) % Difference  (95% CI)
0.5 μg/day 
N=393

0.2 μg/day 
N=375

Sham
N=185 0.5 μg/day vs. Sham 0.2 μg/day vs. Sham

Any AE 389(99%) 369(98.4%) 175(94.6%) 4.4%(1%,7.8%) 3.8%(0.3%,7.3%)
Any Ocular AE 373(94.9%) 336(89.6%) 137(74.1%) 20.9%(14.2%,27.5%) 15.5%(8.5%,22.6%)
Any Serious AE 331(84.2%) 292(77.9%) 112(60.5%) 23.7%(15.8%,31.6%) 17.3%(9.1%,25.5%)
Any Ocular Serious AE 265(67.4%) 213(56.8%) 49(26.5%) 40.9%(33.1%,48.8%) 30.3%(22.2%,38.4%)
Any Severe AE 249(63.4%) 217(57.9%) 85(45.9%) 17.4%(8.8%,26%) 11.9%(3.2%,20.7%)
Any Ocular Severe AE 144(36.6%) 120(32%) 31(16.8%) 19.9%(12.7%,27.1%) 15.2%(8.1%,22.4%)
Any IOP Related AE 179(45.5%) 139(37.1%) 22(11.9%) 33.7%(26.9%,40.4%) 25.2%(18.4%,31.9%)
≥10 mm Hg  IOP Change 
from Baseline at any visit

171(43.5%) 127(33.9%) 18(9.7%) 33.8%(27.3%,40.3%) 24.1%(17.7%,30.6%)

≥25 mm Hg  IOP at any 
visit

176(44.8%) 133(35.5%) 23(12.4%) 32.4%(25.5%,39.2%) 23%(16.2%,29.8%)

≥30 mm Hg  IOP at any 
visit

100(25.4%) 75(20%) 8(4.3%) 21.1%(15.9%,26.3%) 15.7%(10.7%,20.7%)

Glaucoma 18(4.6%) 19(5.1%) 4(2.2%) 2.4%(-0.5%,5.4%) 2.9%(-0.1%,6%)
IOP Lowering surgery 32(8.1%) 18(4.8%) 1(0.5%) 7.6%(4.7%,10.5%) 4.3%(1.9%,6.7%)
Any IOP Lowering 
Procedures

186(47.3%) 144(38.4%) 26(14.1%) 33.3%(26.2%,40.3%) 24.3%(17.3%,31.4%)

Trabeluctomy 22(5.6%) 10(2.7%) 0(0%) 5.6%(3.3%,7.9%) 2.7%(1%,4.3%)
Any Cataract Related AE
Baseline Phakic Subjects

235(88.7%) 192(81.7%) 61(50.4%) 38.3%(28.6%,48%) 31.3%(21.1%,41.5%)

Cataract Surgery in 
Baseline Phakic Subjects

231(87.2%) 188(80%) 33(27.3%) 59.9%(51%,68.8%) 52.7%(43.3%,62.2%)

Death 31(7.9%) 28(7.5%) 11(5.9%) 1.9%(-2.4%,6.3%) 1.5%(-2.8%,5.8%)
Source: Reviewer’s analysis. Cataract related AE (cataract, cataract nuclear, cataract subcapsular, cataract cortical, cataract diabetic, and 
lenticular opacities). IOP related AE (IOP increased, ocular hypertension). Glaucoma (absolute glaucoma, ghost cell glaucoma, glaucoma 
neovascular, secondary glaucoma, secondary open angle glaucoma). All ocular AEs are for the study Eye. Subjects who received at least one 
study treatment were included and subjects were analyzed according to the treatment they received. 

In both studies, subjects in the ILUVIEN (0.2 μg/day) arm reported cataract formation for the 
first time and underwent cataract surgery much earlier than subjects treated with similar 
products such as Ozurdex (see Ozurdex labeling). The majority of subjects in all arms reported 
cataract formation and underwent cataract surgery within the first 18 months with some having 
surgery as early as 6 months (Table 8 and Table 9). The median times for cataract surgery were 
(15, 18, 15) months in the ILUVIEN (0.5 μg/day), ILUVIEN (0.2 μg/day) and Sham arms in 
Study A, and (18, 15, 18) months in n the ILUVIEN (0.5 μg/day), ILUVIEN (0.2 μg/day) and 
Sham arms in Study B (Table 9). 
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With respect to elevated IOP over time, The ILUVIEN (0.2 μg/day) arm had consistently 
higher mean IOP as can be seen in Figure 14.

Table 8: Summary of Time-to-Cataract AE among Baseline Phakic Subjects
Time to First 
Cataract 
Related AE 
(Month)

Study A Study B
0.5 μg/day
N=130

0.2 μg/day
N=124

Sham
N=61

0.5 μg/day
N=135

0.2 μg/day
N=111

Sham
N=60

≤Month 6 30(23.1%) 24(19.4%) 9(14.8%) 34(25.2%) 23(20.7%) 9(15%)
> Month 6  ≤ 
Month 12

48(36.9%) 37(29.8%) 9(14.8%) 47(34.8%) 29(26.1%) 8(13.3%)

Month 15 20(15.4%) 17(13.7%) 2(3.3%) 20(14.8%) 16(14.4%) 1(1.7%)
Month 18 11(8.5%) 11(8.9%) 4(6.6%) 12(8.9%) 9(8.1%) 3(5%)
Month 21 4(3.1%) 6(4.8%) 3(4.9%) 4(3%) 5(4.5%) 2(3.3%)
Month 24 2(1.5%) 6(4.8%) 0 (0.0%) 3(2.2%) 4(3.6%) 2(3.3%)
Month 27 0 (0.0%) 1(0.8%) 2(3.3%) 0 (0.0%) 0 (0.0%) 1(1.7%)
Month 30 0 (0.0%) 0 (0.0%) 2(3.3%) 0 (0.0%) 4(3.6%) 1(1.7%)
Month 33 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1(1.7%)
Month 36 0 (0.0%) 0 (0.0%) 2(3.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Mean (STD)
Median
Q1, Q3

11 (5)
12
6, 15

12 (6)
11
9, 15

14 (10)
12
6, 21

11 (6)
12
6, 15

12 (7)
12
6, 15

13 (9)
9
6, 20

             Source: Reviewer’s analysis. 

Table 9: Summary of Time-to-Cataract Surgery among Baseline Phakic Subjects
Time to First 
Cataract 
surgery 
(Month)

Study A Study B
0.5 μg/day
N=130

0.2 μg/day
N=124

Sham
N=61

0.5 μg/day
N=135

0.2 μg/day
N=111

Sham
N=60

≤Month 6 9(6.9%) 7(5.6%) 4(6.6%) 9(6.7%) 5(4.5%) 4(6.7%)
> Month 6  ≤ 
Month 12

31(23.8%) 25(20.2%) 3(4.9%) 26(19.3%) 19(17.1%) 2(3.3%)

Month 15 21(16.2%) 17(13.7%) 2(3.3%) 22(16.3%) 19(17.1%) 2(3.3%)
Month 18 25(19.2%) 19(15.3%) 1(1.6%) 27(20%) 16(14.4%) 3(5%)
Month 21 15(11.5%) 16(12.9%) 2(3.3%) 24(17.8%) 10(9%) 1(1.7%)
Month 24 5(3.8%) 11(8.9%) 2(3.3%) 6(4.4%) 5(4.5%) 2(3.3%)
Month 27 4(3.1%) 4(3.2%) 0(0.0%) 2(1.5%) 5(4.5%) 3(5%)
Month 30 1(0.8%) 4(3.2%) 0(0.0%) 3(2.2%) 4(3.6%) 1(1.7%)
Month 33 0(0.0%) 0(0.0%) 0(0.0%) 1(0.7%) 2(1.8%) 0(0.0%)
Month 36 0(0.0%) 0(0.0%) 1(1.6%) 0(0.0%) 0(0.0%) 0(0.0%)
Mean (STD)
Median
Range 

16 (6)
15
12, 18

16 (6)
18
12, 21

15 (9)
15
6, 21

16 (6)
18
12, 21

17 (7)
15
12, 21

17 (9)
18
9, 24

             Source: Reviewer’s analysis. 

4.9 Risk benefit analysis results

Compared to Sham, at the Month 24 risk-benefit evaluation, the ILUVIEN (0.2 μg/day) arm 
had a higher proportion of subjects with the worst case scenario, and lower or only slightly 
higher proportion of subjects with the best case scenario for the majority of risks considered. 
Additionally, the ILUVIEN (0.2 μg/day) arm also had a higher proportion of subjects who 
achieved improvement in BCVA but incurred an AE and lower proportion of subjects with no 
benefit and no AE compared to Sham (Table 32).
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A higher proportion of subjects in the ILUVIEN (0.2 μg/day) arm failed to achieve a 15 letter 
or more improvement in BCVA from baseline at Month 24 but reported at least one IOP related 
AE (Worst Case Scenario) compared to subjects in the Sham arm (90 (24%) vs. 17 (9.2%).
Slightly higher proportion of subjects in the ILUVIEN (0.2 μg/day) arm had the best case 
scenario i.e., ≥15 letters improvement without reporting any IOP related AE [75 (20%) vs. 28
(15%) at Month 24; Figure 8]. 

For baseline phakic subjects, more subjects underwent cataract surgery but failed to achieve a 
15 letter or more BCVA improvement from baseline at Month 24 (Worst Case Scenario) in the 
ILUVIEN (0.2 μg/day) arm compared to Sham (104 (47%) vs. 19 (19%)). The proportion of 
baseline phakic subjects with a 15 letter or more BCVA improvement from baseline at Month 
24 without requiring cataract surgery ( Best Case Scenario) however was 6% lower in the 
ILUVIEN (0.2 μg/day) arm compared to Sham (2 (1%) vs. 7 (7%)) (Figure 8).

For the majority of risks considered, the Benefit-to-Risk Ratios (BRR) were less than one or 
equivalently the Number NNT was larger than the NNH. The BRR values of 0.56 and 0.3
corresponding to Any IOP related AE and Cataract Surgery for phakic subjects imply that for 
every subject with a 15 letter or more BCVA improvement due to ILUVIEN (0.2 μg/day), 
approximately 2 subjects had at least one IOP related AE and approximately 3 phakic subjects 
required cataract surgery, respectively. 

Figure 8: Summary plot for Risk-Benefit Analysis at Month 24 (Safety Population)
                       

Risk: IOP Related  AE

Risk: Cataract Surgery 

Source: Reviewer’s Analysis. IOP related adverse event (Elevated IOP, Ocular Hypertension). LOCF was used to impute missing values. 
Subjects were analyzed according to the treatment they were randomized. Both risk and benefit were evaluated at Month 24. ILUVIEN refers 
to the ILUVIEN (0.2 μg/day) arm.
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4.10 Subgroup analysis results

The summary results for the comparison of the ILUVIEN (0.2 μg/day) arm and Sham with 
respect to the proportion of subjects with a 15 letter or more gain from baseline at Month 24
and the mean change from baseline BCVA for subgroup of subjects are summarized in Figure 
9 and Figure 10. The conclusions for the subgroup analyses are based on the pooled data from 
the two Phase 3 studies. The subgroup analysis results presented in this section are considered 
descriptive and should only be used to characterize the observed treatment differences between 
subgroups. Unless stated otherwise, all analyses are performed on the ITT population with 
LOCF used to impute missing data.

Overall, the subgroup analysis results based on baseline demographics were consistent with the 
primary efficacy analysis results. Additional subgroup analyses for subgroups formed based on 
duration of diabetes (≤ 15 years versus > 15 years), duration of DME (≤ 1.73 years versus > 
1.73 years), baseline HbA1c (≤ 8% versus > 8%), and lens status at baseline (phakic study eye 
versus pseudophakic study eye) was conducted. 

Of all the subgroup analyses results, the analysis results of the subgroup based on diabetic 
duration (> 15 years) and DME duration (≥ 1.73 years) stood out. The subgroup of subjects 
with DME duration greater than 1.73 years was selected by the applicant as the target subgroup 
for the treatment.  It is observed that subjects in the ILUVIEN (0.2 μg/day) arm with longer 
DME duration, defined as a DME duration greater than the median DME duration for the 
overall population (1.73 years), had a very significant efficacy both at Month 24 and Month 36
and a slightly better safety profile. The applicant refers to this subgroup of subjects as “Chronic 
DME”. A similarly improved efficacy was observed for subjects who had been diabetic for 
more than 15 years.  Note that ILUVIEN (0.2 μg/day) is approved for the treatment of chronic 
DME in several European countries.

The proportion of subjects with a gain of at least 15 letters from baseline and the mean BCVA 
change from baseline at all study visits by the duration of DME is presented in Figure 11. The 
ILUVIEN (0.2 μg/day) arm had consistently higher proportion of subjects with a BCVA gain 
of at least 15 letters compared to Sham for subjects with longer DME duration, with differences 
ranging between 11% to 27%.  This result is further emphasized in the mean change from 
baseline BCVA over time.  The ILUVIEN (0.2 μg/day) arm had consistently higher mean 
change from baseline BCVA compared to subjects in the Sham arm for the subgroup of 
subjects with longer DME duration. A similar efficacy pattern was observed for subjects with 
longer Diabetes duration (Figure 12).
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5 Collective Evidence

There were more subjects in the ILUVIEN (0.2 μg/day) arm who gained at least 15 letters in 
BCVA from baseline at Month 24 compared to subjects in the Sham arm in both studies. 
However, there was no statistically significant difference between ILUVIEN (0.2 μg/day) and 
Sham in the proportion of subjects who gained at least 15 letters in BCVA from baseline at 
Month 36 in both studies. Additionally, there was no statistically significant difference between 
ILUVIEN (0.2 μg/day) and Sham in the mean change from baseline BCVA both at the Month 24
and Month 36 in Study A but the differences at both Month 24 and Month 36 were significant in 
Study B. 

The two studies highlighted the safety issues associated with the study treatments. Two of the 
prominent adverse events associated with the study treatment were cataract formation and IOP 
related adverse events. The IOP-related adverse events included elevated IOP and ocular 
hypertension. A substantially large proportion of subjects in the two study treatments had IOP-
related adverse events and required cataract surgery compared to the subjects randomized to the 
Sham arm. There were slightly more deaths in the ILUVIEN (0.2 μg/day) arm compared to the 
Sham arm. The risk-benefit analysis showed that the ILUVIEN (0.2 μg/day) arm had a less 
favorable safety profile when risk was measured by cataract surgery and elevated IOP. 

6 Conclusion and recommendation 

Based on the totality of the efficacy findings, this review concludes that there is evidence to 
support the efficacy of ILUVIEN (0.2 μg/day) for the treatment of DME provided the observed 
treatment effect is deemed clinically meaningful and outweigh the safety risks of cataract surgery 
and elevated IOP. 
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Table 13:  Proportion of subjects with ≥15 letters from Baseline at Month for subgroups based on 
lens status and cataract (ITT LOCF)

Source: Reviewer’s Analysis. LOCF was used for imputing missing data. 
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APPENDIX C:  ADDITIONAL SAFETY SUMMARIES

Table 17: Summary of Adverse Events within 24 Months (AE) (Pooled:  All Treated Subjects)

Adverse Events (AE)

Treatment: N (%) % Difference  (95% CI)
0.5 μg/day 
N=393

0.2 μg/day 
N=375

Sham
N=185 0.5 μg/day vs. Sham 0.2 μg/day vs. Sham

Any AE 388(98.7%) 365(97.3%) 171(92.4%) 6.3%(2.3%,10.3%) 4.9%(0.8%,9%)
Any Ocular AE 369(93.9%) 324(86.4%) 131(70.8%) 23.1%(16.1%,30%) 15.6%(8.2%,23%)
Any Serious AE 317(80.7%) 266(70.9%) 91(49.2%) 31.5%(23.3%,39.7%) 21.7%(13.2%,30.3%)
Any Ocular Serious AE 247(62.8%) 186(49.6%) 42(22.7%) 40.1%(32.4%,47.8%) 26.9%(19%,34.8%)
Any Severe AE 228(58%) 193(51.5%) 73(39.5%) 18.6%(10%,27.1%) 12%(3.3%,20.7%)
Any Ocular Severe AE 135(34.4%) 106(28.3%) 27(14.6%) 19.8%(12.8%,26.7%) 13.7%(6.8%,20.5%)
Any IOP Related AE 169(43%) 123(32.8%) 19(10.3%) 32.7%(26.2%,39.3%) 22.5%(16.1%,29%)
≥10 mm Hg  IOP Change 
from Baseline at any visit

158(40.2%) 110(29.3%) 12(6.5%) 33.7%(27.7%,39.7%) 22.8%(17%,28.7%)

≥25 mm Hg  IOP at any 
visit

163(41.5%) 112(29.9%) 18(9.7%) 31.7%(25.3%,38.2%) 20.1%(13.8%,26.4%)

≥30 mm Hg  IOP at any 
visit

89(22.6%) 67(17.9%) 5(2.7%) 19.9%(15.2%,24.7%) 15.2%(10.6%,19.7%)

Glaucoma 12(3.1%) 12(3.2%) 4(2.2%) 0.9%(-1.8%,3.6%) 1%(-1.7%,3.8%)
IOP Lowering surgery 32(8.1%) 18(4.8%) 1(0.5%) 7.6%(4.7%,10.5%) 4.3%(1.9%,6.7%)
Any IOP Lowering 
Procedures

186(47.3%) 144(38.4%) 26(14.1%) 33.3%(26.2%,40.3%) 24.3%(17.3%,31.4%)

Trabeluctomy 22(5.6%) 10(2.7%) 0(0%) 5.6%(3.3%,7.9%) 2.7%(1%,4.3%)
Any Cataract Related AE
Baseline Phakic Subjects

235(88.7%) 187(79.6%) 52(43%) 45.7%(36.1%,55.3%) 36.6%(26.4%,46.8%)

Cataract Surgery in 
Baseline Phakic Subjects

220(83%) 169(71.9%) 28(23.1%) 59.9%(51.1%,68.6%) 48.8%(39.3%,58.2%)

Death 21(5.3%) 23(6.1%) 5(2.7%) 2.6%(-0.6%,5.9%) 3.4%(0.1%,6.8%)
Source: Reviewer’s analysis. Cataract related AE (cataract, cataract nuclear, cataract subcapsular, cataract cortical, cataract diabetic, and lenticular
opacities). IOP related AE (IOP increased, ocular hypertension). Glaucoma (absolute glaucoma, ghost cell glaucoma, glaucoma neovascular, 
secondary glaucoma, secondary open angle glaucoma). All ocular AEs are for the study Eye. Subjects who received at least one study treatment 
were included and subjects were analyzed according to the treatment they received. 
. 

Table 18: Summary of Adverse Events within 24 Months (AE) (Study A)

Adverse Events (AE)

Treatment: N (%) % Difference  (95% CI)
0.5 μg/day 
N=195

0.2 μg/day 
N=190

Sham
N=95 0.5 μg/day vs. Sham 0.2 μg/day vs. Sham

Any AE 192(98.5%) 185(97.4%) 90(94.7%) 3.7%(-1.1%,8.5%) 2.6%(-2.4%,7.7%)
Any Ocular AE 187(95.9%) 168(88.4%) 71(74.7%) 21.2%(12%,30.3%) 13.7%(3.8%,23.5%)
Any Serious AE 155(79.5%) 140(73.7%) 51(53.7%) 25.8%(14.3%,37.3%) 20%(8.2%,31.8%)
Any Ocular Serious AE 121(62.1%) 105(55.3%) 22(23.2%) 38.9%(28%,49.8%) 32.1%(21.1%,43.1%)
Any Severe AE 106(54.4%) 104(54.7%) 34(35.8%) 18.6%(6.7%,30.5%) 18.9%(7%,30.9%)
Any Ocular Severe AE 65(33.3%) 61(32.1%) 14(14.7%) 18.6%(8.9%,28.3%) 17.4%(7.6%,27.1%)
Any IOP Related AE 93(47.7%) 73(38.4%) 8(8.4%) 39.3%(30.3%,48.2%) 30%(21.1%,38.9%)
≥10 mm Hg  IOP Change 
from Baseline at any visit

87(44.6%) 62(32.6%) 5(5.3%) 39.4%(31.1%,47.6%) 27.4%(19.3%,35.4%)

≥25 mm Hg  IOP at any 
visit

90(46.2%) 61(32.1%) 9(9.5%) 36.7%(27.5%,45.8%) 22.6%(13.8%,31.5%)

≥30 mm Hg  IOP at any 
visit

49(25.1%) 35(18.4%) 2(2.1%) 23%(16.3%,29.8%) 16.3%(10.1%,22.5%)

Glaucoma 5(2.6%) 6(3.2%) 3(3.2%) -0.6%(-4.8%,3.6%) 0%(-4.3%,4.3%)
IOP Lowering surgery 14(7.2%) 9(4.7%) 0(0%) 7.2%(3.6%,10.8%) 4.7%(1.7%,7.8%)
Any IOP Lowering 96(49.2%) 79(41.6%) 13(13.7%) 35.5%(25.7%,45.4%) 27.9%(18.1%,37.7%)

Reference ID: 3620063



Page 40 of 57

Procedures
Trabeluctomy 10(5.1%) 5(2.6%) 0(0%) 5.1%(2%,8.2%) 2.6%(0.4%,4.9%)
Any Cataract Related AE
Baseline Phakic Subjects

115(88.5%) 101(81.5%) 27(44.3%) 44.2%(30.6%,57.8%) 37.2%(23%,51.4%)

Cataract Surgery in 
Baseline Phakic Subjects

106(81.5%) 95(76.6%) 14(23%) 58.6%(46.1%,71.1%) 53.7%(40.7%,66.6%)

Death 13(6.7%) 9(4.7%) 4(4.2%) 2.5%(-2.9%,7.8%) 0.5%(-4.5%,5.6%)
Source: Reviewer’s analysis. Cataract related AE (cataract, cataract nuclear, cataract subcapsular, cataract cortical, cataract diabetic, and lenticular
opacities). IOP related AE (IOP increased, ocular hypertension). Glaucoma (absolute glaucoma, ghost cell glaucoma, glaucoma neovascular, 
secondary glaucoma, secondary open angle glaucoma). All ocular AEs are for the study Eye. Subjects who received at least one study treatment 
were included and subjects were analyzed according to the treatment they received. 

Table 19: Summary of Adverse Events within 24 Months (AE) (Study B)

Adverse Events (AE)

Treatment: N (%) % Difference  (95% CI)
0.5 μg/day 
N=198

0.2 μg/day 
N=185

Sham
N=90 0.5 μg/day vs. Sham 0.2 μg/day vs. Sham

Any AE 196(99%) 180(97.3%) 81(90%) 9%(2.6%,15.3%) 7.3%(0.7%,13.9%)
Any Ocular AE 182(91.9%) 156(84.3%) 60(66.7%) 25.3%(14.8%,35.7%) 17.7%(6.6%,28.7%)
Any Serious AE 162(81.8%) 126(68.1%) 40(44.4%) 37.4%(25.8%,49%) 23.7%(11.4%,35.9%)
Any Ocular Serious AE 126(63.6%) 81(43.8%) 20(22.2%) 41.4%(30.5%,52.3%) 21.6%(10.4%,32.7%)
Any Severe AE 122(61.6%) 89(48.1%) 39(43.3%) 18.3%(6%,30.6%) 4.8%(-7.7%,17.3%)
Any Ocular Severe AE 70(35.4%) 45(24.3%) 13(14.4%) 20.9%(11.1%,30.8%) 9.9%(0.3%,19.4%)
Any IOP Related AE 76(38.4%) 50(27%) 11(12.2%) 26.2%(16.6%,35.7%) 14.8%(5.5%,24.1%)
≥10 mm Hg  IOP Change 
from Baseline at any visit

71(35.9%) 48(25.9%) 7(7.8%) 28.1%(19.4%,36.8%) 18.2%(9.8%,26.6%)

≥25 mm Hg  IOP at any 
visit

73(36.9%) 51(27.6%) 9(10%) 26.9%(17.7%,36%) 17.6%(8.6%,26.5%)

≥30 mm Hg  IOP at any 
visit

40(20.2%) 32(17.3%) 3(3.3%) 16.9%(10.2%,23.6%) 14%(7.4%,20.6%)

Glaucoma 7(3.5%) 6(3.2%) 1(1.1%) 2.4%(-0.9%,5.8%) 2.1%(-1.2%,5.5%)
IOP Lowering surgery 18(9.1%) 9(4.9%) 1(1.1%) 8%(3.4%,12.5%) 3.8%(0%,7.5%)
Any IOP Lowering 
Procedures

90(45.5%) 65(35.1%) 13(14.4%) 31%(21%,41.1%) 20.7%(10.7%,30.7%)

Trabeluctomy 12(6.1%) 5(2.7%) 0(0%) 6.1%(2.7%,9.4%) 2.7%(0.4%,5%)
Any Cataract Related AE
Baseline Phakic Subjects

120(88.9%) 86(77.5%) 25(41.7%) 47.2%(33.7%,60.8%) 35.8%(21.1%,50.5%)

Cataract Surgery in 
Baseline Phakic Subjects

114(84.4%) 74(66.7%) 14(23.3%) 61.1%(48.8%,73.4%) 43.3%(29.5%,57.2%)

Death 8(4%) 14(7.6%) 1(1.1%) 2.9%(-0.6%,6.4%) 6.5%(2.1%,10.8%)
Source: Reviewer’s analysis. Cataract related AE (cataract, cataract nuclear, cataract subcapsular, cataract cortical, cataract diabetic, and lenticular
opacities). IOP related AE (IOP increased, ocular hypertension). Glaucoma (absolute glaucoma, ghost cell glaucoma, glaucoma neovascular, 
secondary glaucoma, secondary open angle glaucoma). All ocular AEs are for the study Eye. Subjects who received at least one study treatment 
were included and subjects were analyzed according to the treatment they received. 
. 

Table 20: Summary of Adverse Events within three years (AE) (Study A)

Adverse Events (AE)

Treatment: N (%) % Difference  (95% CI)
0.5 μg/day 
N=195

0.2 μg/day 
N=190

Sham
N=95 0.5 μg/day vs. Sham 0.2 μg/day vs. Sham

Any AE 192(98.5%) 186(97.9%) 92(96.8%) 1.6%(-2.3%,5.5%) 1.1%(-3%,5.1%)
Any Ocular AE 187(95.9%) 171(90%) 74(77.9%) 18%(9.2%,26.8%) 12.1%(2.7%,21.5%)
Any Serious AE 163(83.6%) 149(78.4%) 64(67.4%) 16.2%(5.5%,27%) 11.1%(0%,22.1%)
Any Ocular Serious AE 130(66.7%) 114(60%) 25(26.3%) 40.4%(29.3%,51.4%) 33.7%(22.4%,45%)
Any Severe AE 117(60%) 115(60.5%) 42(44.2%) 15.8%(3.7%,27.9%) 16.3%(4.1%,28.5%)
Any Ocular Severe AE 69(35.4%) 65(34.2%) 16(16.8%) 18.5%(8.5%,28.6%) 17.4%(7.3%,27.5%)
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Any IOP Related AE 96(49.2%) 80(42.1%) 9(9.5%) 39.8%(30.6%,48.9%) 32.6%(23.5%,41.8%)
≥10 mm Hg  IOP Change 
from Baseline at any visit

90(46.2%) 72(37.9%) 8(8.4%) 37.7%(28.8%,46.7%) 29.5%(20.6%,38.3%)

≥25 mm Hg  IOP at any 
visit

93(47.7%) 73(38.4%) 11(11.6%) 36.1%(26.6%,45.6%) 26.8%(17.4%,36.3%)

≥30 mm Hg  IOP at any 
visit

53(27.2%) 40(21.1%) 4(4.2%) 23%(15.5%,30.4%) 16.8%(9.8%,23.9%)

Glaucoma 6(3.1%) 8(4.2%) 3(3.2%) -0.1%(-4.4%,4.2%) 1.1%(-3.5%,5.6%)
IOP Lowering surgery 14(7.2%) 9(4.7%) 0(0%) 7.2%(3.6%,10.8%) 4.7%(1.7%,7.8%)
Any IOP Lowering 
Procedures

96(49.2%) 79(41.6%) 13(13.7%) 35.5%(25.7%,45.4%) 27.9%(18.1%,37.7%)

Trabeluctomy 10(5.1%) 5(2.6%) 0(0%) 5.1%(2%,8.2%) 2.6%(0.4%,4.9%)
Any Cataract Related AE
Baseline Phakic Subjects

115(88.5%) 102(82.3%) 33(54.1%) 34.4%(20.7%,48%) 28.2%(14%,42.4%)

Cataract Surgery in 
Baseline Phakic Subjects

111(85.4%) 103(83.1%) 15(24.6%) 60.8%(48.4%,73.2%) 58.5%(45.8%,71.1%)

Death 19(9.7%) 12(6.3%) 6(6.3%) 3.4%(-3%,9.9%) 0%(-6%,6%)
Source: Reviewer’s analysis. Cataract related AE (cataract, cataract nuclear, cataract subcapsular, cataract cortical, cataract diabetic, and lenticular
opacities). IOP related AE (IOP increased, ocular hypertension). Glaucoma (absolute glaucoma, ghost cell glaucoma, glaucoma neovascular, 
secondary glaucoma, secondary open angle glaucoma). All ocular AEs are for the study Eye. Subjects who received at least one study treatment 
were included and subjects were analyzed according to the treatment they received. 

Table 21: Summary of Adverse Events within three years (AE) (Study B)

Adverse Events (AE)

Treatment: N (%) % Difference  (95% CI)
0.5 μg/day 
N=198

0.2 μg/day 
N=185

Sham
N=90 0.5 μg/day vs. Sham 0.2 μg/day vs. Sham

Any AE 197(99.5%) 183(98.9%) 83(92.2%) 7.3%(1.7%,12.9%) 6.7%(1%,12.4%)
Any Ocular AE 186(93.9%) 165(89.2%) 63(70%) 23.9%(13.9%,34%) 19.2%(8.7%,29.7%)
Any Serious AE 168(84.8%) 143(77.3%) 48(53.3%) 31.5%(20.1%,43%) 24%(12%,35.9%)
Any Ocular Serious AE 135(68.2%) 99(53.5%) 24(26.7%) 41.5%(30.3%,52.7%) 26.8%(15.2%,38.5%)
Any Severe AE 132(66.7%) 102(55.1%) 43(47.8%) 18.9%(6.7%,31.1%) 7.4%(-5.2%,19.9%)
Any Ocular Severe AE 75(37.9%) 55(29.7%) 15(16.7%) 21.2%(11%,31.5%) 13.1%(2.9%,23.2%)
Any IOP Related AE 83(41.9%) 59(31.9%) 13(14.4%) 27.5%(17.5%,37.5%) 17.4%(7.6%,27.3%)
≥10 mm Hg  IOP Change 
from Baseline at any visit

81(40.9%) 55(29.7%) 10(11.1%) 29.8%(20.4%,39.2%) 18.6%(9.4%,27.9%)

≥25 mm Hg  IOP at any 
visit

83(41.9%) 60(32.4%) 12(13.3%) 28.6%(18.8%,38.4%) 19.1%(9.4%,28.8%)

≥30 mm Hg  IOP at any 
visit

47(23.7%) 35(18.9%) 4(4.4%) 19.3%(12%,26.6%) 14.5%(7.4%,21.5%)

Glaucoma 12(6.1%) 11(5.9%) 1(1.1%) 4.9%(1%,8.9%) 4.8%(0.8%,8.9%)
IOP Lowering surgery 18(9.1%) 9(4.9%) 1(1.1%) 8%(3.4%,12.5%) 3.8%(0%,7.5%)
Any IOP Lowering 
Procedures

90(45.5%) 65(35.1%) 13(14.4%) 31%(21%,41.1%) 20.7%(10.7%,30.7%)

Trabeluctomy 12(6.1%) 5(2.7%) 0(0%) 6.1%(2.7%,9.4%) 2.7%(0.4%,5%)
Any Cataract Related AE
Baseline Phakic Subjects

120(88.9%) 90(81.1%) 28(46.7%) 42.2%(28.5%,55.9%) 34.4%(19.8%,49%)

Cataract Surgery in 
Baseline Phakic Subjects

120(88.9%) 85(76.6%) 18(30%) 58.9%(46.1%,71.6%) 46.6%(32.6%,60.6%)

Death 12(6.1%) 16(8.6%) 5(5.6%) 0.5%(-5.3%,6.3%) 3.1%(-3.1%,9.3%)
Source: Reviewer’s analysis. Cataract related AE (cataract, cataract nuclear, cataract subcapsular, cataract cortical, cataract diabetic, and lenticular
opacities). IOP related AE (IOP increased, ocular hypertension). Glaucoma (absolute glaucoma, ghost cell glaucoma, glaucoma neovascular, 
secondary glaucoma, secondary open angle glaucoma). All ocular AEs are for the study Eye. Subjects who received at least one study treatment 
were included and subjects were analyzed according to the treatment they received. 
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Table 22: Summary of Adverse Events within three years (AE) (Pooled: Psuedophakic Subjects)

Adverse Events (AE)

Treatment: N (%) % Difference  (95% CI)
0.5 
μg/day
N=128

0.2 
μg/day
N=140

Sham
N=64 0.5 μg/day vs. Sham 0.2 μg/day vs. Sham

Any AE 128(100%) 138(98.6%) 61(95.3%) 4.7%(-0.5%,9.9%) 3.3%(-2.3%,8.8%)
Any Ocular AE 116(90.6%) 117(83.6%) 43(67.2%) 23.4%(10.9%,36%) 16.4%(3.3%,29.4%)
Any Serious AE 83(64.8%) 80(57.1%) 34(53.1%) 11.7%(-3%,26.5%) 4%(-10.7%,18.7%)
Any Ocular Serious AE 30(23.4%) 22(15.7%) 8(12.5%) 10.9%(0%,21.9%) 3.2%(-6.9%,13.3%)
Any Severe AE 72(56.3%) 64(45.7%) 28(43.8%) 12.5%(-2.4%,27.4%) 2%(-12.7%,16.7%)
Any Ocular Severe AE 19(14.8%) 17(12.1%) 10(15.6%) -0.8%(-11.6%,10%) -3.5%(-13.9%,6.9%)
Any IOP Related AE 66(51.6%) 58(41.4%) 10(15.6%) 35.9%(23.5%,48.4%) 25.8%(13.7%,37.9%)
≥10 mm Hg  IOP Change 
from Baseline at any visit

65(50.8%) 52(37.1%) 8(12.5%) 38.3%(26.4%,50.1%) 24.6%(13.3%,36%)

≥25 mm Hg  IOP at any 
visit

65(50.8%) 53(37.9%) 12(18.8%) 32%(19.1%,44.9%) 19.1%(6.6%,31.6%)

≥35 mm Hg  IOP at any 
visit

38(29.7%) 29(20.7%) 5(7.8%) 21.9%(11.6%,32.2%) 12.9%(3.5%,22.3%)

Glaucoma 9(7%) 8(5.7%) 2(3.1%) 3.9%(-2.2%,10.1%) 2.6%(-3.2%,8.3%)
IOP Lowering surgery 14(10.9%) 6(4.3%) 1(1.6%) 9.4%(3.2%,15.6%) 2.7%(-1.8%,7.2%)
Any IOP Lowering 
Procedures

68(53.1%) 56(40%) 12(18.8%) 34.4%(21.5%,47.3%) 21.3%(8.7%,33.8%)

Trabelcotomy 9(7%) 3(2.1%) 0(0%) 7%(2.6%,11.5%) 2.1%(-0.3%,4.5%)
Death 12(9.4%) 10(7.1%) 1(1.6%) 7.8%(1.9%,13.7%) 5.6%(0.3%,10.8%)

Table 23: Summary of Adverse Events within three years (AE) (Pooled: Phakic Subjects)

Adverse Events (AE)

Treatment: N (%) % Difference  (95% CI)
0.5 
μg/day
N=265

0.2 
μg/day
N=235

Sham
N=121 0.5 μg/day vs. Sham 0.2 μg/day vs. Sham

Any AE 261(98.5%) 231(98.3%) 114(94.2%) 4.3%(-0.1%,8.7%) 4.1%(-0.4%,8.6%)
Any Ocular AE 257(97%) 219(93.2%) 94(77.7%) 19.3%(11.6%,27%) 15.5%(7.4%,23.6%)
Any Serious AE 248(93.6%) 212(90.2%) 78(64.5%) 29.1%(20.1%,38.1%) 25.7%(16.4%,35.1%)
Any Ocular Serious AE 235(88.7%) 191(81.3%) 41(33.9%) 54.8%(45.5%,64.1%) 47.4%(37.6%,57.2%)
Any Severe AE 177(66.8%) 153(65.1%) 57(47.1%) 19.7%(9.1%,30.2%) 18%(7.2%,28.8%)
Any Ocular Severe AE 125(47.2%) 103(43.8%) 21(17.4%) 29.8%(20.8%,38.9%) 26.5%(17.2%,35.7%)
Any IOP Related AE 113(42.6%) 81(34.5%) 12(9.9%) 32.7%(24.7%,40.7%) 24.6%(16.5%,32.6%)
≥10 mm Hg  IOP Change 
from Baseline at any visit

106(40%) 75(31.9%) 10(8.3%) 31.7%(24.1%,39.4%) 23.7%(15.9%,31.4%)

≥25 mm Hg  IOP at any 
visit

111(41.9%) 80(34%) 11(9.1%) 32.8%(25%,40.6%) 25%(17%,32.9%)

≥35 mm Hg  IOP at any 
visit

62(23.4%) 46(19.6%) 3(2.5%) 20.9%(15.1%,26.7%) 17.1%(11.3%,22.9%)

Glaucoma 9(3.4%) 11(4.7%) 2(1.7%) 1.7%(-1.4%,4.9%) 3%(-0.5%,6.6%)
IOP Lowering surgery 18(6.8%) 12(5.1%) 0(0%) 6.8%(3.8%,9.8%) 5.1%(2.3%,7.9%)
Any IOP Lowering 
Procedures

118(44.5%) 88(37.4%) 14(11.6%) 33%(24.7%,41.2%) 25.9%(17.5%,34.3%)

Trabelcotomy 13(4.9%) 7(3%) 0(0%) 4.9%(2.3%,7.5%) 3%(0.8%,5.2%)
Any Cataract Related AE 235(88.7%) 192(81.7%) 61(50.4%) 38.3%(28.6%,48%) 31.3%(21.1%,41.5%)
Cataract Surgery 231(87.2%) 188(80%) 33(27.3%) 59.9%(51%,68.8%) 52.7%(43.3%,62.2%)
Death 19(7.2%) 18(7.7%) 10(8.3%) -1.1%(-6.9%,4.7%) -0.6%(-6.6%,5.4%)
Source: Reviewer’s analysis. Cataract related AE (cataract, cataract nuclear, cataract subcapsular, cataract cortical, cataract diabetic, and lenticular
opacities). IOP related AE (IOP increased, ocular hypertension). Glaucoma (Absolute glaucoma, Ghost cell glaucoma, glaucoma neovascular, 
secondary glaucoma, secondary open angle glaucoma). All ocular AEs are for the study Eye. Subjects who received at least one study treatment 
were included and subjects were analyzed according to the treatment they received. 

Reference ID: 3620063



Page 43 of 57

Table 24: Summary of Adverse Events within 24 Month (AE) (Pooled: Psuedophakic Subjects)

Adverse Events (AE)

Treatment: N (%) % Difference  (95% CI)
0.5 
μg/day
N=128

0.2 
μg/day
N=140

Sham
N=64 0.5 μg/day vs. Sham 0.2 μg/day vs. Sham

Any AE 127(99.2%) 137(97.9%) 60(93.8%) 5.5%(-0.7%,11.6%) 4.1%(-2.3%,10.5%)
Any Ocular AE 112(87.5%) 111(79.3%) 39(60.9%) 26.6%(13.3%,39.8%) 18.3%(4.6%,32.1%)
Any Serious AE 76(59.4%) 67(47.9%) 23(35.9%) 23.4%(8.9%,37.9%) 11.9%(-2.5%,26.3%)
Any Ocular Serious AE 23(18%) 13(9.3%) 8(12.5%) 5.5%(-5%,16%) -3.2%(-12.6%,6.2%)
Any Severe AE 64(50%) 53(37.9%) 24(37.5%) 12.5%(-2.2%,27.2%) 0.4%(-14%,14.7%)
Any Ocular Severe AE 15(11.7%) 12(8.6%) 10(15.6%) -3.9%(-14.4%,6.6%) -7.1%(-17.1%,3%)
Any IOP Related AE 65(50.8%) 50(35.7%) 8(12.5%) 38.3%(26.4%,50.1%) 23.2%(11.9%,34.6%)
≥10 mm Hg  IOP Change 
from Baseline at any visit

64(50%) 47(33.6%) 4(6.3%) 43.8%(33.3%,54.2%) 27.3%(17.5%,37.1%)

≥25 mm Hg  IOP at any 
visit

62(48.4%) 45(32.1%) 9(14.1%) 34.4%(22.2%,46.5%) 18.1%(6.6%,29.6%)

≥35 mm Hg  IOP at any 
visit

35(27.3%) 27(19.3%) 3(4.7%) 22.7%(13.4%,32%) 14.6%(6.3%,22.9%)

Glaucoma 7(5.5%) 3(2.1%) 2(3.1%) 2.3%(-3.5%,8.1%) -1%(-5.9%,3.9%)
IOP Lowering surgery 14(10.9%) 6(4.3%) 1(1.6%) 9.4%(3.2%,15.6%) 2.7%(-1.8%,7.2%)
Any IOP Lowering 
Procedures

68(53.1%) 56(40%) 12(18.8%) 34.4%(21.5%,47.3%) 21.3%(8.7%,33.8%)

Trabelcotomy 9(7%) 3(2.1%) 0(0%) 7%(2.6%,11.5%) 2.1%(-0.3%,4.5%)
Death 8(6.3%) 7(5%) 1(1.6%) 4.7%(-0.5%,9.9%) 3.4%(-1.3%,8.2%)
Source: Reviewer’s analysis. Cataract related AE (cataract, cataract nuclear, cataract subcapsular, cataract cortical, cataract diabetic, and lenticular
opacities). IOP related AE (IOP increased, ocular hypertension). Glaucoma (absolute glaucoma, ghost cell glaucoma, glaucoma neovascular, 
secondary glaucoma, secondary open angle glaucoma). All ocular AEs are for the study Eye. Subjects who received at least one study treatment 
were included and subjects were analyzed according to the treatment they received. 
. 

Table 25: Summary of Adverse Events within 24 Months (AE) (Pooled: Phakic Subjects)

Adverse Events (AE)

Treatment: N (%) % Difference  (95% CI)
0.5 
μg/day
N=265

0.2 
μg/day
N=235

Sham
N=121 0.5 μg/day vs. Sham 0.2 μg/day vs. Sham

Any AE 261(98.5%) 228(97%) 111(91.7%) 6.8%(1.6%,11.9%) 5.3%(-0.1%,10.7%)
Any Ocular AE 257(97%) 213(90.6%) 92(76%) 20.9%(13.1%,28.8%) 14.6%(6.1%,23.1%)
Any Serious AE 241(90.9%) 199(84.7%) 68(56.2%) 34.7%(25.3%,44.2%) 28.5%(18.5%,38.5%)
Any Ocular Serious AE 224(84.5%) 173(73.6%) 34(28.1%) 56.4%(47.3%,65.5%) 45.5%(35.7%,55.3%)
Any Severe AE 164(61.9%) 140(59.6%) 49(40.5%) 21.4%(10.9%,31.9%) 19.1%(8.3%,29.8%)
Any Ocular Severe AE 120(45.3%) 94(40%) 17(14%) 31.2%(22.6%,39.9%) 26%(17.1%,34.8%)
Any IOP Related AE 104(39.2%) 73(31.1%) 11(9.1%) 30.2%(22.4%,38%) 22%(14.1%,29.8%)
≥10 mm Hg  IOP Change 
from Baseline at any visit

94(35.5%) 63(26.8%) 8(6.6%) 28.9%(21.6%,36.1%) 20.2%(13%,27.4%)

≥25 mm Hg  IOP at any 
visit

101(38.1%) 67(28.5%) 9(7.4%) 30.7%(23.2%,38.2%) 21.1%(13.6%,28.5%)

≥30 mm Hg  IOP at any 
visit

54(20.4%) 40(17%) 2(1.7%) 18.7%(13.4%,24.1%) 15.4%(10.1%,20.7%)

Glaucoma 5(1.9%) 9(3.8%) 2(1.7%) 0.2%(-2.6%,3%) 2.2%(-1.2%,5.5%)
IOP Lowering surgery 18(6.8%) 12(5.1%) 0(0%) 6.8%(3.8%,9.8%) 5.1%(2.3%,7.9%)
Any IOP Lowering 
Procedures

118(44.5%) 88(37.4%) 14(11.6%) 33%(24.7%,41.2%) 25.9%(17.5%,34.3%)

Trabeluctomy 13(4.9%) 7(3%) 0(0%) 4.9%(2.3%,7.5%) 3%(0.8%,5.2%)
Any Cataract Related AE
Baseline Phakic Subjects

235(88.7%) 187(79.6%) 52(43%) 45.7%(36.1%,55.3%) 36.6%(26.4%,46.8%)

Reference ID: 3620063



Page 44 of 57

Cataract Surgery in 
Baseline Phakic Subjects

220(83%) 169(71.9%) 28(23.1%) 59.9%(51.1%,68.6%) 48.8%(39.3%,58.2%)

Death 13(4.9%) 16(6.8%) 4(3.3%) 1.6%(-2.5%,5.7%) 3.5%(-1%,8%)
Source: Reviewer’s analysis. Cataract related AE (cataract, cataract nuclear, cataract subcapsular, cataract cortical, cataract diabetic, and lenticular
opacities). IOP related AE (IOP increased, ocular hypertension). Glaucoma (absolute glaucoma, ghost cell glaucoma, glaucoma neovascular, 
secondary glaucoma, secondary open angle glaucoma). All ocular AEs are for the study Eye. Subjects who received at least one study treatment 
were included and subjects were analyzed according to the treatment they received. 

.
Table 26: Summary of Adverse Events (AE) (Subjects who lost 15 letters or more at Month 24

Adverse Events (AE)

Treatment: N (%) % Difference  (95% CI)
0.5 μg/day 
N=42

0.2 μg/day 
N=48

Sham
N=14 0.5 μg/day vs. Sham 0.2 μg/day vs. Sham

Any AE 42(100%) 47(97.9%) 14(100%) -2.1%(-6.1%,2%) -2.1%(-6.1%,2%)
Any Ocular AE 41(97.6%) 44(91.7%) 13(92.9%) 4.8%(-9.5%,19%) -1.2%(-16.8%,14.4%)
Any Serious AE 33(78.6%) 34(70.8%) 12(85.7%) -7.1%(-29.3%,15%) -14.9%(-37.3%,7.5%)
Any Ocular Serious AE 24(57.1%) 23(47.9%) 8(57.1%) 0%(-29.9%,29.9%) -9.2%(-38.8%,20.3%)
Any Severe AE 29(69%) 32(66.7%) 9(64.3%) 4.8%(-24%,33.5%) 2.4%(-26%,30.8%)
Any Ocular Severe AE 19(45.2%) 20(41.7%) 6(42.9%) 2.4%(-27.6%,32.4%) -1.2%(-30.6%,28.2%)
Any IOP Related AE 24(57.1%) 21(43.8%) 5(35.7%) 21.4%(-7.8%,50.7%) 8%(-20.7%,36.8%)
≥10 mm Hg  IOP Change 
from Baseline at any visit

23(54.8%) 17(35.4%) 3(21.4%) 33.3%(7.1%,59.6%) 14%(-11.4%,39.4%)

≥25 mm Hg  IOP at any 
visit

23(54.8%) 21(43.8%) 4(28.6%) 26.2%(-1.9%,54.2%) 15.2%(-12.3%,42.7%)

≥30 mm Hg  IOP at any 
visit

17(40.5%) 12(25%) 3(21.4%) 19%(-7.1%,45.2%) 3.6%(-21.2%,28.3%)

Glaucoma 5(11.9%) 4(8.3%) 2(14.3%) -2.4%(-23.2%,18.4%) -6%(-25.9%,14%)
IOP Lowering surgery 7(16.7%) 2(4.2%) 1(7.1%) 9.5%(-8.1%,27.1%) -3%(-17.6%,11.7%)
Any IOP Lowering 
Procedures

24(57.1%) 23(47.9%) 7(50%) 7.1%(-23%,37.3%) -2.1%(-31.8%,27.7%)

Trabeluctomy 3(7.1%) 1(2.1%) 0(0%) 7.1%(-0.6%,14.9%) 2.1%(-2%,6.1%)
Any Cataract Related AE
Baseline Phakic Subjects

26(89.7%) 36(87.8%) 5(71.4%) 18.2%(-17%,53.5%) 16.4%(-18.6%,51.3%)

Cataract Surgery in 
Baseline Phakic Subjects

17(58.6%) 21(51.2%) 2(28.6%) 30%(-7.9%,68%) 22.6%(-14.1%,59.4%)

Death 2(4.8%) 3(6.3%) 0(0%) 4.8%(-1.7%,11.2%) 6.3%(-0.6%,13.1%)
Source: Reviewer’s analysis. Cataract related AE (cataract, cataract nuclear, cataract subcapsular, cataract cortical, cataract diabetic, and lenticular
opacities). IOP related AE (IOP increased, ocular hypertension). Glaucoma (absolute glaucoma, ghost cell glaucoma, glaucoma neovascular, 
secondary glaucoma, secondary open angle glaucoma). All ocular AEs are for the study Eye. Subjects who received at least one study treatment 
were included and subjects were analyzed according to the treatment they received. 

Table 27: Summary of Adverse Events (AE) (Subjects who lost 15 letters or more at Month 36

Adverse Events (AE)

Treatment: N (%) % Difference  (95% CI)
0.5 μg/day 
N=38

0.2 μg/day 
N=42

Sham
N=20 0.5 μg/day vs. Sham 0.2 μg/day vs. Sham

Any AE 38(100%) 41(97.6%) 18(90%) 10%(-3.1%,23.1%) 7.6%(-6.3%,21.6%)
Any Ocular AE 37(97.4%) 38(90.5%) 16(80%) 17.4%(-0.9%,35.6%) 10.5%(-9.2%,30.1%)
Any Serious AE 32(84.2%) 33(78.6%) 15(75%) 9.2%(-13%,31.4%) 3.6%(-19.1%,26.2%)
Any Ocular Serious AE 27(71.1%) 24(57.1%) 11(55%) 16.1%(-10.1%,42.2%) 2.1%(-24.3%,28.6%)
Any Severe AE 26(68.4%) 30(71.4%) 12(60%) 8.4%(-17.6%,34.5%) 11.4%(-14%,36.9%)
Any Ocular Severe AE 18(47.4%) 19(45.2%) 10(50%) -2.6%(-29.7%,24.4%) -4.8%(-31.3%,21.8%)
Any IOP Related AE 17(44.7%) 20(47.6%) 5(25%) 19.7%(-5%,44.4%) 22.6%(-1.6%,46.9%)
≥10 mm Hg  IOP Change 
from Baseline at any visit

17(44.7%) 18(42.9%) 4(20%) 24.7%(1.1%,48.3%) 22.9%(-0.2%,45.9%)

≥25 mm Hg  IOP at any 
visit

18(47.4%) 19(45.2%) 4(20%) 27.4%(3.7%,51%) 25.2%(2.1%,48.3%)

≥30 mm Hg  IOP at any 12(31.6%) 13(31%) 3(15%) 16.6%(-4.9%,38.1%) 16%(-5%,36.9%)
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visit
Glaucoma 4(10.5%) 6(14.3%) 2(10%) 0.5%(-15.8%,16.9%) 4.3%(-12.6%,21.2%)
IOP Lowering Procedures 3(7.9%) 3(7.1%) 1(5%) 2.9%(-9.9%,15.7%) 2.1%(-10.2%,14.5%)

17(44.7%) 20(47.6%) 5(25%) 19.7%(-5%,44.4%) 22.6%(-1.6%,46.9%)
Trabeluctomy 2(5.3%) 5.3%(-1.8%,12.4%) 5.6%(3.3%,7.9%)
Any Cataract Related AE
Baseline Phakic Subjects

27(90%) 24(77.4%) 6(54.5%) 35.5%(4.1%,66.8%) 22.9%(-10%,55.8%)

Cataract Surgery in 
Baseline Phakic Subjects

22(73.3%) 17(54.8%) 3(27.3%) 46.1%(15.4%,76.8%) 27.6%(-4%,59.2%)

Death 3(7.9%) 3(7.1%) 1(5%) 2.9%(-9.9%,15.7%) 2.1%(-10.2%,14.5%)
Source: Reviewer’s analysis. Cataract related AE (cataract, cataract nuclear, cataract subcapsular, cataract cortical, cataract diabetic, and lenticular
opacities). IOP related AE (IOP increased, ocular hypertension). Glaucoma (absolute glaucoma, ghost cell glaucoma, glaucoma neovascular, 
secondary glaucoma, secondary open angle glaucoma). All ocular AEs are for the study Eye. Subjects who received at least one study treatment 
were included and subjects were analyzed according to the treatment they received. 

Table 28: Summary of time-to-first IOP-Related AE 

Time to First Elevated IOP 
Related AE 

Study A Study B
Treatment: N (%) Treatment: N (%)

0.5 μg/day
N=195

0.2 μg/day
N=190

Sham
N=95

0.5 μg/day
N=198

0.2 μg/day
N=185

Sham
N=90

≤Month 6 50(25.6%) 46(24.2%) 5(5.3%) 44(22.2%) 28(15.1%) 6(6.7%)
> Month 6  ≤ Month 12 28(14.4%) 10(5.3%) 2(2.1%) 16(8.1%) 12(6.5%) 3(3.3%)
Month 15 6(3.1%) 6(3.2%) 1(1.1%) 7(3.5%) 3(1.6%) 1(1.1%)
Month 18 5(2.6%) 3(1.6%) 0(0.0%) 6(3%) 2(1.1%) 0(0.0%)
Month 21 2(1%) 7(3.7%) 0(0.0%) 1(0.5%) 5(2.7%) 1(1.1%)
Month 24 2(1%) 1(0.5%) 0(0.0%) 2(1%) 0(0.0%) 0(0.0%)
Month 27 1(0.5%) 2(1.1%) 0(0.0%) 2(1%) 1(0.5%) 1(1.1%)
Month 30 1(0.5%) 0(0.0%) 0(0.0%) 4(2%) 1(0.5%) 0(0.0%)
Month 33 1(0.5%) 3(1.6%) 0(0.0%) 1(0.5%) 4(2.2%) 0(0.0%)
Month 36 0(0.0%) 2(1.1%) 1(1.1%) 0(0.0%) 3(1.6%) 1(1.1%)
Mean
Median
Range

9 (7)
6
3, 12

10 (10)
6
2, 15

10 (9)
6
3, 12

9 (9)
6
2, 15

12 (10)
9
6, 15

12 (10)
9
6, 15

Source: Reviewer’s analysis. This is the first time a subject reported cataract related AE. Note subjects report more than one cataract related AE.

     Table 29: Cross-tabulation of Cataract –related AE and IOP-related AE

IOP AE

Cataract AE: Yes Cataract AE: No
0.5 μg/day 0.2 μg/day Sham 0.5 μg/day 0.2 μg/day Sham

Yes 107(27.2%) 72(19.2%) 7(1.9%) 72(18.3%) 67(17.9%) 15(4.0%)
No 128(32.6%) 120(32.0%) 54(14.4%) 86(21.9%) 116(30.9%) 109(29.1%)

       Source: Reviewer’s analysis. 

Table 30: Summary of Subjects who had Cataract surgery among baseline Phakic subjects who 
reported Cataract AE

Cataract surgery 

Study A Study B
0.5 μg/day
N=115

0.2 μg/day
N=102

Sham
N=33

0.5 μg/day
N=120

02 μg/day
N=90

Sham
N=28

Yes 109(94.8%) 94(92.2%) 14(42.4%) 115(95.8%) 83(92.2%) 15(53.6%)
No 6(5.2%) 8(7.8%) 19(57.6%) 5(4.2%) 7(7.8%) 13(46.4%)
Source: Reviewer’s analysis. 
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Table 31: Summary of time (Month) between first reported Cataract related AE and Surgery

Treatment
Study A Study B Pooled

Mean (Std) Median Mean (Std) Median Mean  (Std) Median
0.5 μg/day 3.9(5.2) 3 5.3(5.7) 3 4.6(5.5) 3
0.2 μg/day 4.6(5.1) 3 4.5(5.8) 3 4.6(5.4) 3
Sham 1.2(4.3) 3 4.5(6.5) 3 2.9(5.7) 3

                      Source:  Reviewer’s Analysis.

                   Figure 14: Mean plot of Intraocular Pressure (IOP) 

                   Source: Reviewer’s analysis. 

Reference ID: 3620063
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Source: Reviewer’s Analysis. LOCF was used to impute missing values. 

Figure 15: Summary plot for Risk-Benefit Analysis at Month 36 (Safety Population)

Source: Reviewer’s Analysis. IOP related adverse event (Elevated IOP, Ocular Hypertension, glaucoma). LOCF was used to impute missing 
values. Subjects were analyzed according to the treatment they were randomized. Both risk and benefit were evaluated at Month 36.

Reference ID: 3620063

(b) (4)

(b) (4)





55

Table 41: Major Inclusion and Exclusion Criteria

Source: From the applicant’s submitted report

Reference ID: 3620063
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Appendix

Table 4: Alimera’s Summary of Number (%) of Subjects with a ≥15-Letter Increase 
from Baseline in BCVA in the Study Eye by Duration of DME  

(FAME A)

Reference ID: 3380453
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Table 5: Alimera’s Summary of Number (%) of Subjects with a ≥15-Letter Increase 
from Baseline in BCVA in the Study Eye by Duration of DME  

(FAME B)

Reference ID: 3380453

(b) (4)

(b) (4)



Page 7 of 8

Table 6: Alimera’s Summary of Incidence of Intraocular Pressure-Related Events 
and Procedures in the Study Eye for Subjects with a DME Duration  (36-

Month Integrated FAME Studies, Safety Population)

Source: NDA resubmission on May 12, 2011(Serial Number 0022), Table 46.

Table 7: Alimera’s Summary of Incidence of Cataract-Related Events in the Study 
Eye of Phakic Subjects with a DME Duration  (36-Month Integrated 

FAME Studies, Safety Population)

Source: NDA resubmission on May 12, 2011(Serial Number 0022), Table 47.

Reference ID: 3380453

(b) (4)

(b) (4)

(b) (4)

(b) (4)





---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

DONGLIANG ZHUANG
09/27/2013

TSAE YUN D LIN
09/27/2013

Reference ID: 3380453









 

Page 4 of 4 

overall difference in mean change in VFQ-25 favored ILUVIEN by approximately 3 
points.

• Compared to Lucentis that requires monthly dosing, ILUVIEN provides a reduced 
treatment burden since a single ILUVIEN implant provides a therapeutic effect for 
at least 36 months.

 
Statistical Review Comments: 

• This resubmission doesn’t include any new efficacy data compared to previous 
submissions. The new safety data was intended to assess the safety and utility of 
new applicator of ILUVIEN and therefore, the benefit/risk assessment is 
unchanged.  

• The team determined that this resubmission is not considered a complete response 
since data tables based on unaudited data in the Interim Safety Report for Study C-
01-11-008. 
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2 Background and Introduction 
 
This is a review of the NDA 201923 resubmission addressing the complete response 
(CR) letter for the original submission. The NDA is seeking approval of Iluvien for the 
treatment of diabetic macular edema (DME). Iluvien is

 
a sustained-release intravitreal 

drug delivery system that releases submicrogram levels of fluocinolone acetonide (FA), a 
glucocorticoid, in the vitreous humor for 36 months. There are currently no approved 
drugs for this indication. 
 
The original NDA for this drug was submitted in June 28th, 2010 and the FDA issued a 
complete response (CR) letter in December 12th, 2010.  The applicant met with the FDA 
in February 2nd, 2011 with questions about the CR letter. This re-submission is in 
response to the CR letter and requests a different indication. 
 
The main conclusions from the previous review are the following 
 

- Iluvien’s main efficacy claim on Best Corrected Visual Acuity (BCVA) at Month 
24 is debatable. On one hand, we agree with the applicant that the two pivotal 
studies met their primary endpoint. That is, the active dose arms have a 
significantly higher proportion of subjects whose BCVA increase by 15 letters or 
more from baseline to Month 24 compared to the sham arm. On the other hand, 
the active dose arms have also a higher proportion of subjects whose BCVA 
decrease by 15 letters or more from baseline to Month 24 compared to the sham 
arm.  

 
- The drug induces serious risk of cataract surgery and elevated intra-ocular 

pressure. The incidence of cataract surgery during the study is significantly higher 
in the active dose arms compared to the sham arm. The incidence of surgery due 
to elevated intra-ocular pressure is also higher in the active dose arms compared 
to the sham arm. 

 
- Three year data is needed to further evaluate the effect of cataract on BCVA.  The 

applicant’s and the reviewer’s exploratory analyses indicate that the likely cause 
of BCVA decline is development of cataract. With longer follow up time data 
from these studies, we can test this causal hypothesis and thus better evaluate the 
benefit and risk of Iluvien treatment. 

 
The following comments from the statistical review were conveyed to applicant 
concerning the analysis of three year data: 
 
“In addition to the predetermined analyses in the protocol for the three year data, include 
the following exploratory analyses: 
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4 Efficacy in the Overall Study Population, Results from 
Month 24 to Month 36 

 
This section will discuss the efficacy results for the period between month 24 and month 
36 on the full analysis population. This section supplements the statistical review of 
efficacy in the original submission. 
 
The statistical review of the original submission found the efficacy effect of Iluvien on 
BCVA in the full analysis population small at month 24. Our review of the additional 
evidence in this submission still finds the efficacy small at month 24 and between month 
24 and month 36. 
 
Efficacy on best corrected visual acuity (BCVA) was evaluated using two endpoints. The 
primary endpoint is the proportion of subjects with BCVA change from baseline  15 
lines and the secondary endpoint is the mean BCVA change from baseline. The primary 
analysis population is the full analysis population, that is all randomized subjects using 
the LOCF imputation method for missing visits.  
 
The primary endpoint is a responder endpoint; it only quantifies improvement from 
baseline BCVA that is above a threshold of 15 letters. In contrast, the secondary endpoint 
quantifies any change from baseline, whether they are improvements or declines from 
baseline BCVA. In all treatment arms, in both studies and at most time-points, some 
subject’s BCVA increased while other subject’s BCVA decreased compared to baseline. 
Thus, the primary and secondary endpoints together give a better picture of the low dose 
treatment effect and magnitude of the effect on BCVA than the primary endpoint alone.  
 
The primary endpoint is significant in the low dose group in both FAME A and FAME B 
at month 24  at 5% level of significance (see Table 1). That is the 
proportion of subjects with increase of 15 letters or more is significantly higher in the low 
dose group than in the sham group at month 24  in both FAME A and 
FAME B. However, this endpoint is no longer significant by month 36.   
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On one hand, we see in Figure 2 that at month 24,  and at 
different positive thresholds (including the threshold of +15 letters for primary endpoint), 
the proportion of subjects whose vision improves above these thresholds from baseline is 
higher in the low dose arm than in the sham arm. This is the case because we see that for 
all positive values of change from baseline including +15 lines change in the primary 
endpoint, the low dose arm ecdf is below the sham arm ecdf.  
 
On the other hand, we see in the top subplot at month 24 that at different negative 
thresholds (including the threshold of -15 letters as safety endpoint), the proportion of 
subjects whose BCVA declines below that threshold is higher in the low dose arm 
compared to the sham arm. This is the case because for negative values of change of 
BCVA from baseline, the low dose arm ecdf is above the sham arm ecdf. We see in the 
middle and lower subplot that at month 24  the proportion of subjects with 
decline in BCVA from baseline is similar in the two treatment arms at all negative 
thresholds (i.e. the two ecdf lines are almost identical at negative value).  
 
Results for FAME B are shown in Figures 9-10 in Appendix. In FAME B, the decline in 
BCVA from baseline is not as pronounced as in FAME A and the improvement in BCVA 
from baseline is more pronounced than in FAME A. 
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In the original applicant’s submission and our review of the original submission, cataract 
was found to be a plausible explanation for loss of vision at month 24 in the low dose 
group (see Figure 2, top panel) based on the BCVA pattern over time up to month 24. 
Cataract is a known treatment related adverse events to corticosteroids and cataract 
causes vision loss. After cataract surgery, subjects recover their vision after a few 
months. 
 
 
Figure 3 confirms that most of the subjects who lost 15 lines or more of BCVA in the low 
dose group in both studies (points at the left of the leftmost vertical line) had cataract 
surgery around month 24 visit (red filled rectangles with surgery between month 21 and 
month 27). These subjects’ BCVA came back to at least baseline level at month 36 
(above the lower vertical line). Note that the observations in the lower leftmost quadrant 
are for those subjects whose vision decline was high in both visits. Most of these 
observations fall exactly on the 45 degree line which indicates that the month 36 
observation is missing and was imputed. So, loss of vision at month 24 in the low dose 
group is associated to cataract surgery timing. Since most subjects in the low dose arm 
had cataract surgery by month 24, the confounding effect of cataract and cataract surgery 
on primary and secondary endpoint seems to lessen after this time.  
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Source: Applicant’s Table 41 from the Efficacy Information Amendment of the current submission  
 

Table 3: Incidence of Intraocular Pressure-Related Events and Procedures in the Study 
Eye for Subjects with a DME Duration  (36-Month Integrated FAME Studies, 

Safety Population) 
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Table 9: Proportion of Subjects with BCVA Increase from Baseline of 15 or More In 
Different Subgroups in FAME A and FAME B at Month 24, Full Analysis 
Population 

 FAME A FAME B 

 Sham 
n/N (%) 

Low 
Dose 

n/N (%) 

Difference 
and 95% CI 

Sham 
n/N (%) 

Low 
Dose 

n/N (%) 

Difference and 
95% CI 

Overall ,  study 14 / 95   
( 15 % ) 

51 / 190  
( 27 % ) 

12.1   
( 1.8 ,  22.4 ) 

16 / 90  
( 18 % ) 

57 / 186   
( 31 % ) 

12.9  
 ( 1.7 ,  24.0 ) 

Age ,  < median 7 / 50   
( 14 % ) 

31 / 86  
 ( 36 % ) 

22.0   
( 6.5 ,  37.6 ) 

9 / 48   
( 19 % ) 

32 / 93   
( 34 % ) 

15.7   
( -0.6 ,  31.9 ) 

Age ,  >= median 7 / 45   
( 16 % ) 

20 / 104  
( 19 % ) 

3.7   
( -10.9 ,  18.3 

) 

7 / 42   
( 17 % ) 

25 / 93   
( 27 % ) 

10.2   
( -5.9 ,  26.4 ) 

Race ,  White 12 / 70   
( 17 % ) 

40 / 139  
( 29 % ) 

11.6   
( -1.0 ,  24.3 ) 

11 / 62  
( 18 % ) 

37 / 126   
( 29 % ) 

11.6  
 ( -2.0 ,  25.2 ) 

Race ,  Other 2 / 25   
( 8 % ) 

11 / 51   
( 22 % ) 

13.6   
( -4.9 ,  32.1 ) 

5 / 28   
( 18 % ) 

20 / 60   
( 33 % ) 

15.5   
( -5.7 ,  36.6 ) 

Sex ,  Male 7 / 47   
( 15 % ) 

26 / 80   
( 32 % ) 

17.6  
 ( 1.5 ,  33.7 ) 

4 / 30   
( 13 % ) 

22 / 81   
( 27 % ) 

13.8   
( -4.0 ,  31.7 ) 

Sex ,  Female 7 / 48   
( 15 % ) 

25 / 110  
( 23 % ) 

8.1   
( -6.0 ,  22.3 ) 

12 / 60  
( 20 % ) 

35 / 105   
( 33 % ) 

13.3   
( -1.5 ,  28.2 ) 

Iris Color ,  Dark 9 / 49   
( 18 % ) 

24 / 93  
 ( 26 % ) 

7.4   
( -8.1 ,  23.0 ) 

11 / 58  
( 19 % ) 

37 / 127   
( 29 % ) 

10.2   
( -3.9 ,  24.2 ) 

Iris Color ,  Light 5 / 45   
( 11 % ) 

26 / 95   
( 27 % ) 

16.3   
( 1.8 ,  30.7 ) 

5 / 32   
 16 % ) 

20 / 59  
 ( 34 % 

) 

18.3   
( -1.6 ,  38.1 ) 

Lens status ,  Phakic 11 / 61   
( 18 % ) 

37 / 124  
( 30 % ) 

11.8   
( -2.0 ,  25.6 ) 

11 / 60  
( 18 % ) 

32 / 112   
( 29 % ) 

10.2  
 ( -3.9 ,  24.4 ) 

Lens status ,  
Pseudophakic 

3 / 34  
 ( 9 % ) 

14 / 66  
 ( 21 % ) 

12.4   
( -3.6 ,  28.3 ) 

5 / 30  
 ( 17 % )

25 / 74   
( 34 % ) 

17.1   
( -2.4 ,  36.6 ) 

Baseline HbA1c ,  < 
median 

6 / 37   
( 16 % ) 

37 / 124  
( 30 % ) 

13.6   
( -2.5 ,  29.7 ) 

9 / 42   
( 21 % ) 

24 / 70   
( 34 % ) 

12.9   
( -5.7 ,  31.4 ) 

Baseline HbA1c ,  >= 
median 

6 / 44   
( 14 % ) 

14 / 66   
( 21 % ) 

7.6   
( -8.5 ,  23.6 ) 

4 / 34  
 ( 12 % )

25 / 92  
 ( 27 % 

) 

15.4   
( -0.7 ,  31.6 ) 

Area of fluorescein 
leakage ,  < median 

8 / 46   
( 17 % ) 

31 / 100  
 ( 31 % ) 

13.6  
 ( -2.2 ,  29.4 

) 

8 / 41  
 ( 20 % )

21 / 92  
 ( 23 % 

) 

3.3   
( -13.3 ,  19.9 ) 

Area of fluorescein 
leakage ,  >= median 

5 / 47   
( 11 % ) 

19 / 83   
( 23 % ) 

12.3   
( -2.0 ,  26.5 ) 

8 / 44  
 ( 18 % )

35 / 90   
( 39 % ) 

20.7   
( 3.8 ,  37.6 ) 

Area of cystoid 
changes ,  < median 

10 / 45   
( 22 % ) 

24 / 88   
( 27 % ) 

5.1   
( -11.9 ,  22.0 

) 

11 / 49  
 ( 22 % )

24 / 83  
 ( 29 % 

) 

6.5   
( -10.4 ,  23.3 ) 

Area of cystoid 
changes ,  >= median 

3 / 48   
( 6 % ) 

26 / 95   
( 27 % ) 

21.1   
( 8.3 ,  34.0 ) 

5 / 36  
 ( 14 % )

32 / 99   
( 32 % ) 

18.4   
( 2.0 ,  34.9 ) 

Capillary loss ,  < 
median 

9 / 48   
( 19 % ) 

37 / 116  
( 32 % ) 

13.1  
 ( -2.2 ,  28.5 

) 

9 / 46   
( 20 % ) 

32 / 102   
( 31 % ) 

11.8   
( -4.3 ,  28.0 ) 

Capillary loss ,  >= 
median 

4 / 36   
( 11 % ) 

9 / 51   
( 18 % ) 

6.5  
( -10.5 ,  23.6 

6 / 29   
( 21 % ) 

16 / 54  
 ( 30 % 

8.9   
( -12.8 ,  30.7 ) 
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 FAME A FAME B 

 Sham 
n/N (%) 

Low 
Dose 

n/N (%) 

Difference 
and 95% CI 

Sham 
n/N (%) 

Low 
Dose 

n/N (%) 

Difference and 
95% CI 

) ) 

Continent ,  European 
Union 

1 / 9   
( 11 % ) 

2 / 16   
( 12 % ) 

1.4   
( -26.2 ,  28.9 

) 

1 / 8  
 ( 12 % )

5 / 21  
 ( 24 % 

) 

11.3  
 ( -26.6 ,  49.2 ) 

Continent ,  Asian 
subcontinent 

1 / 19   
( 5 % ) 

6 / 39   
( 15 % ) 

10.1  
 ( -8.9 ,  29.2 

) 

4 / 20   
( 20 % ) 

14 / 41   
( 34 % ) 

14.1   
( -12.3 ,  40.6 ) 

Continent ,  North 
America 

12 / 67   
( 18 % ) 

43 / 135  
( 32 % ) 

13.9   
( 0.7 ,  27.1 ) 

11 / 62  
( 18 % ) 

38 / 124   
( 31 % ) 

12.9   
( -0.8 ,  26.6 ) 

Duration of diabetes ,  
< median 

9 / 52   
( 17 % ) 

30 / 117  
( 26 % ) 

8.3   
( -6.0 ,  22.7 ) 

8 / 58  
 ( 14 % )

34 / 125  
 ( 27 % 

) 

13.4   
( 0.3 ,  26.5 ) 

Duration of diabetes ,  
>= median 

5 / 42   
( 12 % ) 

21 / 72   
( 29 % ) 

17.3  
 ( 1.0 ,  33.5 ) 

8 / 32  
 ( 25 % )

23 / 61   
( 38 % ) 

12.7  
 ( -9.0 ,  34.4 ) 

Type of diabetes ,  
type 1 

0 / 8  
 ( 0 % ) 

6 / 16   
( 38 % ) 

37.5   
( 4.4 ,  70.6 ) 

0 / 5   
( 0 % ) 

6 / 13   
( 46 % ) 

46.2   
( 5.2 ,  87.1 ) 

Type of diabetes ,  
type 2 

13 / 86  
 ( 15 % ) 

45 / 170  
( 26 % ) 

11.4  
 ( 0.4 ,  22.3 ) 

16 / 84  
( 19 % ) 

51 / 171   
( 30 % ) 

10.8   
( -1.0 ,  22.5 ) 

Steroid injections ,  
yes 

1 / 19  
 ( 5 % ) 

10 / 38   
( 26 % ) 

21.1  
 ( -0.1 ,  42.2 

) 

2 / 17   
( 12 % ) 

12 / 34   
( 35 % ) 

23.5   
( -3.1 ,  50.1 ) 

Steroid injections ,  no 13 / 75   
( 17 % ) 

40 / 148  
 ( 27 % ) 

9.7  
 ( -2.5 ,  21.9 

) 

13 / 71  
 ( 18 % )

44 / 146   
( 30 % ) 

11.8  
 ( -0.9 ,  24.5 ) 

Baseline BCVA ,  <49 
letters 

6 / 26   
( 23 % ) 

29 / 60   
( 48 % ) 

25.3  
 ( 2.0 ,  48.6 ) 

8 / 23   
( 35 % ) 

24 / 55  
 ( 44 % 

) 

8.9   
( -17.7 ,  35.4 ) 

Baseline BCVA ,  
>=49 letters 

8 / 69   
( 12 % ) 

22 / 130  
( 17 % ) 

5.3   
( -5.7 ,  16.4 ) 

8 / 67   
( 12 % ) 

33 / 131   
( 25 % ) 

13.3   
( 1.4 ,  25.1 ) 

Duration of DME  
 

Duration of DME  
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Table 10: BCVA Change from Baseline in Different Subgroups in FAME A and 
FAME B at Month 24, Full Analysis Population 
 FAME A FAME B 

 Sham Low 
Dose 

Difference
(Low 

Dose – 
Sham) 

95% CI Sham Low 
Dose 

Difference
(Low 

Dose – 
Sham) 

95% CI 

Overall ,  this study 2.9 4.8 1.9 ( -2.5 ,  6.2 ) -0.3 6.7 7 ( 2.6 ,  11.3 ) 
Age ,  < median 3.3 6 2.7 ( -4.1 ,  9.6 ) 0.2 8.1 7.8 ( 2.2 ,  13.5 ) 

Age ,  >= median 2.5 3.8 1.2 ( -4.4 ,  6.9 ) -0.9 5.3 6.2 ( -0.6 ,  12.9 ) 
Race ,  white 2.2 6.2 4 ( -1.0 ,  8.9 ) -1.4 5.8 7.2 ( 1.6 ,  12.9 ) 
Race ,  Other 4.9 0.9 -4 ( -13.4 ,  5.5 ) 2.2 8.5 6.2 ( -0.3 ,  12.7 ) 
Sex ,  Male 3.8 4.4 0.7 ( -5.2 ,  6.5 ) 0.1 7.4 7.3 ( 1.6 ,  12.9 ) 

Sex ,  Female 2 5.2 3.2 ( -3.6 ,  10.0 ) -1.1 5.7 6.9 ( -0.1 ,  13.9 ) 
Continent ,  Europe 3.1 7.5 4.5 ( -0.5 ,  9.4 ) -0.9 7.4 8.3 ( 2.8 ,  13.7 ) 

Continent ,  Asia 1 -1.3 -2.3 ( -16.2 ,  11.5 ) -2.9 -0.9 2 ( -12.3 ,  16.3 ) 
Continent ,  North America 3.2 -2.4 -5.5 ( -16.8 ,  5.7 ) 2.6 8.5 5.8 ( -2.7 ,  14.4 ) 

Iris Color ,  Dark 4.6 4.2 -0.3 ( -6.4 ,  5.8 ) 1.2 6.1 5 ( -0.2 ,  10.2 ) 
Iris Color ,  Light 1 5.1 4.1 ( -2.4 ,  10.6 ) -2.9 7.9 10.7 ( 2.7 ,  18.8 ) 

BCVA ,  < 49 letters 7.7 15 7.3 ( -0.5 ,  15.0 ) 1.9 12 10.1 ( 0.9 ,  19.4 ) 
BCVA ,  >=49 letters 1.1 0 -1.1 ( -6.0 ,  3.9 ) -1 4.4 5.5 ( 0.6 ,  10.3 ) 

lens status ,  Pseudophakic 0.9 5.5 4.6 ( -2.4 ,  11.5 ) -2.3 7.8 10.1 ( 2.2 ,  17.9 ) 
lens status ,  Phakic 4 4.4 0.4 ( -5.3 ,  6.1 ) 0.7 6 5.2 ( -0.0 ,  10.5 ) 

Baseline HbA1c ,  < median 4.1 7.3 3.2 ( -2.7 ,  9.0 ) 0.9 6.8 5.9 ( -1.3 ,  13.1 ) 
Baseline HbA1c ,  >= median 0.9 4.3 3.5 ( -3.1 ,  10.0 ) -3.5 6.4 9.8 ( 3.1 ,  16.5 ) 

Steroid injection ,  No 3.2 5.3 2.1 ( -2.9 ,  7.1 ) -0.3 6.7 7 ( 1.9 ,  12.1 ) 
Steroid injection ,  Yes 1.9 4.2 2.3 ( -7.4 ,  11.9 ) 0.8 7.1 6.3 ( -2.5 ,  15.1 ) 

Area of fluorescein leakage ,  
 < median 6.3 6.3 0 ( -6.3 ,  6.3 ) 2.9 3.6 0.8 ( -5.1 ,  6.7 ) 

Area of fluorescein leakage , 
  >= median -0.7 3.2 4 ( -2.0 ,  9.9 ) -3 9.5 12.5 ( 5.8 ,  19.2 ) 

Area of cystoid change ,   
< median 5.1 3.8 -1.3 ( -7.7 ,  5.0 ) -0.6 7.3 7.9 ( 2.1 ,  13.7 ) 

Area of cystoid change , 
  >= median 0.5 6 5.5 ( -0.6 ,  11.6 ) 0.4 5.9 5.5 ( -1.6 ,  12.6 ) 

Capillary Loss ,  < median 6 6.2 0.2 ( -5.7 ,  6.1 ) -1.4 7.3 8.7 ( 2.9 ,  14.5 ) 
Capillary Loss ,  >= median -0.4 0 0.4 ( -6.9 ,  7.7 ) 0.1 6.5 6.4 ( -1.3 ,  14.1 ) 

Duration of Diabetes ,  
 < median 1.6 1.9 0.3 ( -6.7 ,  7.3 ) 0.6 7.6 7.1 ( 0.2 ,  13.9 ) 

Duration of Diabetes , 
  >= median 4 7.2 3.2 ( -2.4 ,  8.7 ) -0.9 6 6.9 ( 1.1 ,  12.6 ) 

Type of Diabetes ,  
 Type 1 -5.1 12.8 17.9 ( 3.6 ,  32.2 ) -4.2 13.7 17.9 ( 4.4 ,  31.4 ) 

Type of Diabetes , 
  Type 2 3.5 4.1 0.6 ( -4.0 ,  5.3 ) 0 6.2 6.2 ( 1.6 ,  10.8 ) 

Duration of DME , 
   

Duration of DME ,  
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NDA 201923 
Document number: 22 
Drug: FLUOCINOLONE ACETONIDE INTRAVITREAL INSERT 0.19 mg 
Indication: Diabetic Macular edema 
Applicant: Alimera Sciences Inc 
Meeting Package Received: 01/21/2011 
Meeting Date: 02/02/2011 
Statistical Reviewer: Rima Izem 
Statistical team leader: Yan Wang 

Statistical comments on Sensitivity Analyses 

Please consider the following comments and resubmit your statistical analysis plan for 
review. Our comments regarding sensitivity analyses 2 and 3 are separated into three 
parts, corresponding to the three steps in multiple imputations: 

1- Comments on proposed imputation step which generates m complete datasets 
2- Comments on proposed analysis step which fits an analysis model to each of the 

m complete data sets 
3- Comments on proposed combination step which combines the estimates from all 

complete data sets’ fits 

We also provide comments on data to submit regarding the sensitivity analyses as well as 
documentation to provide with the results. 

Comments on proposed imputation step generating m complete datasets: 

1- We agree with the following:  
a- Total number of complete dataset m to be 25. This is a reasonable number 

of complete datasets to be generated from multiple imputations method 
considering the amount of missing values at month 24. If the percent of 
missing values exceeds 30% at month 36, you should consider increasing 
m accordingly. 

b-  Strategy of imputing the continuous BCVA first and deriving the binary 
primary variable from that BCVA imputations and the baseline BCVA. 

2- We recommend that you consider the following changes to your proposal:

a- Use a different procedure than PROC MI for the imputation step. PROC 
MI assumes multivariate normality of the data. Since in our next comment 
we propose that you consider a larger model with both continuous and 
categorical variables, the assumption of multivariate normality is unlikely 
to hold. The paper by Horton and Kleinman (2007) provides a good 
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multiple imputation should correct biases that may arise in complete cases 
analyses

o Discuss whether the variables included in the imputation model make the 
missing at  random assumption plausible 

- Exploratory figures (1) checking for convergence of MCMC algorithm or Gibbs 
sampler (2) comparing imputed values to observed values. 
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Addendum to Statistical Review 

NDA/Serial Number: 201923 / N000

Drug Name: Lluvien, Fluocinolone Acetonide Intravitreal Insert 0.19mg

Indication(s): Diabetic Macular Edema 

Applicant: Alimera Sciences Inc.

Date(s): Submitted date: June 28th, 2010 

Received date: June 30th, 2010 

PDUFA goal date: December 30th, 2010

Review Priority: Priority

Biometrics Division: DB 4 

Statistical Reviewer: Rima Izem 

Concurring Reviewers: Yan Wang 

Medical Division: DAIOP

Clinical Team: Clinical Reviewer: Martin Nevitt. 

Clinical Team Leader: William Boyd. 

Project Manager: Dean Jane 

 

 

Keywords:   Diabetic Macular Edema, Risk-Benefit analysis, Cataract Adverse Event

This addendum to the statistical review corrects a typographical error of the NDA/Serial 
Number listed on page 1 of the Statistical Review submitted on 11/30/2010 in DARRTS. 
The NDA/Serial Number for this application was incorrectly listed as 209123/N00 in the 
Statistical Review. The correct NDA/Serial Number is 201923/N000. 
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STATISTICS FILING CHECKLIST FOR A NEW NDA/BLA 

Statistics Filing Check List for NDA 201923 

NDA Number: 201923 Applicant: Alimera Sciences Inc. Stamp Date: 06/30/2010 

Drug Name: lluvien  
Fluocinolone Acetonide 
Intravitreal Insert 0.19mg 

NDA/BLA Type: Priority review  

On initial overview of the NDA/BLA application for RTF: 

 Content Parameter Yes No NA Comments 
1 Index is sufficient to locate necessary reports, tables, data, 

etc.
X

2 ISS, ISE, and complete study reports are available 
(including original protocols, subsequent amendments, etc.) 

X

3 Safety and efficacy were investigated for gender, racial, 
and geriatric subgroups investigated. 

X Tables for 
efficacy for 
Sex and Race 
are not 
available in the 
summary of 
clinical 
efficacy. 
However, 
subgroups in 
these variables 
are discussed in 
each study 
report 

4 Data sets in EDR are accessible and conform to applicable 
guidances (e.g., existence of define.pdf file for data sets). 

X Request was 
made to clarify 
the define.pdf 
file for adverse 
events as well 
as provide 
additional 
analysis 
datasets 

IS THE STATISTICAL SECTION OF THE APPLICATION FILEABLE? ____Yes___ 

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter. 



STATISTICS FILING CHECKLIST FOR A NEW NDA/BLA 

Statistics Filing Check List for NDA 201923 

Content Parameter (possible review concerns for 74-
day letter)

Yes No NA Comment

Designs utilized are appropriate for the indications requested. X    
Endpoints and methods of analysis are specified in the 
protocols/statistical analysis plans.

X    

Interim analyses (if present) were pre-specified in the protocol 
and appropriate adjustments in significance level made.  
DSMB meeting minutes and data are available.

  X  

Appropriate references for novel statistical methodology (if 
present) are included.

 X  

Safety data organized to permit analyses across clinical trials 
in the NDA/BLA.

 X  

Investigation of effect of dropouts on statistical analyses as 
described by applicant appears adequate.

 X  Efficacy was 
investigated 
in several 
populations. 
However, 
simple 
investigation 
of baseline 
characteristi
cs of 
dropouts has 
not been 
conducted. 
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Statistics Filing Check List for NDA 201923 

Brief summary of controlled clinical trials 
The following table contains information on the relevant trials contained in the submission.  

Study 
number  

Design Treatment 
arms/Sample size 

Primary 
endpoint/Analysis 

Sponsor’s 
findings 

FAME 
A: C-01-
05-001a

Mutlicenter, 
randomized, 
double 
masked, 
sham 
controlled 
study in
subjects
with DME 
who had 
undergone 
previous
laser 
therapy. 

(1) sham 
injection (95 
subjects),
(2) 0.2 μg/day 
FA intravitreal 
insert (190 
subjects), or 
(3) 0.5 μg/day 
FA intravitreal 
insert (196 
subjects).

Proportion of subjects 
with a larger or equal to 
15 letter increase from 
baseline in best 
corrected visual acuity 
(BCVA) in the study eye 
at Month 24. 

Showed a 
significant 
effect of both 
doses on 
Effective 
Population.  

FAME 
B: C-01-
05-001b

Multicenter, 
randomized, 
double 
masked, 
sham 
controlled 
study 
inserts in 
subjects
with DME 
who had 
undergone 
previous
laser 
therapy.

(1)sham injection 
(90 subjects), 
(2) 0.2 μg/day FA 
intravitreal insert 
(186 subjects), or 
(3) 0.5 μg/day FA 
intravitreal insert 
(199 subjects). 

Proportion of subjects 
with a larger or equal to 
15 letter increase from 
baseline in best 
corrected visual acuity 
(BCVA) in the study eye 
at Month 24. 

Showed a 
significant 
effect of both 
doses on 
Effective 
Population.

Regulatory background: 

Fluocinolone Acetonide, the drug substance in Iluvien, is a corticosteroid. It is also the active 
agent in Retisert® (Bausch & Lomb, Rochester, NY), an intraocular delivery implant 
approved in 2005 by the Food and Drug Administration (FDA) (but not elsewhere) for 
treatment of non-infectious posterior uveitis. 

Current proven treatments for DME include laser therapy and tight diabetic control. There is 
currently no approved drug for this indication. 

Summary of main issues: 
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Risk/benefit:  
Although both studies made their primary efficacy endpoints (Change from baseline of BCVA at 2 
years greater or equal to 15 letters), there are safety concerns about this drug 
 1- A very significant increase of cataract and cataract surgery in the treatment groups compared to the 
Sham in both studies 
2- A higher proportion of subjects with decreased vision (at least 15 letters decrease in BCVA) in the 
treatment group compared to the sham group. 
3- A higher proportion of subjects with SAE in the treatment groups compared to the sham group.  

Issue with primary endpoints/primary analysis: 

- Some of these treatment induced safety concerns (cataract/ cataract surgery) as well as other 
concomitant treatments (laser treatment or anti-VEGF medication) may be confounding the 
primary efficacy parameter of the drug at 24 months. Effect of these confounding variables will be 
investigated. 

- About 20% of the data for the primary efficacy endpoint is missing. Effect of the missing values 
on the primary analyses will be investigated 

Other issues: 

- Although the two trials had identical protocols, similar recruited population at baseline and similar 
number and locations of centers, the efficacy results in the three treatment arms were different. 
Differences between the two studies will be investigated. 

Rima Izem        07-28-2010   
Reviewing Statistician                  Date 

Yan Wang        07-28-2010 
Supervisor/Team Leader      Date 
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