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Purpose: Calculations of area-under-the-curve (AUC) provide the average letters gained
across the entire treatment period, which may be a better estimate of long-term effectiveness
than single time-point outcomes, particularly when it comes to sustained-release therapies.
Materials and Methods: The AUC method was used to compare the efficacy of the 0.2 pg/day
fluocinolone acetonide (total dose of 0.19 mg; FAc) and dexamethasone (DEX) 700 pg implants
based on published data from their respective Phase 3 FAME (Fluocinolone Acetonide for Macular
Edema) and MEAD pivotal clinical trials in diabetic macular edema (DME). Best-corrected visual
acuity (BCVA) letter scores were collated from the FAME trial and compared with those reported
in MEAD. The trapezoidal rule was then used to calculate AUC, based on BCVA letter score, from
baseline to Month 36 (FAME)/Month 39 (MEAD) and presented as an overall mean visual acuity
change per day.

Results: Treatment with either the FAc or DEX implant resulted in an improved BCVA over
the treatment period compared with sham. This effect was statistically greater (p=0.029) for
the FAc implant than the DEX implant (5.2 vs 3.5 letters/day, respectively) and even greater
in the recurrent DME subgroup (p<0.001; 6.9 vs 3.5 letters/day, respectively).
Conclusion: Although direct comparisons between trial cohorts cannot be performed, this
analysis indicated that, in their respective pivotal clinical trial cohorts, treatment with the
FAc implant provides better long-term visual acuity outcomes and a lower treatment burden
than achieved with the DEX implant.

Keywords: arca-under-the-curve, best-corrected visual acuity, diabetic macular edema,
corticosteroid, fluocinolone acetonide implant, dexamethasone implant

Plain Language Summary
The area-under-the-curve method was used to demonstrate greater 3-year visual outcomes in
the FAME trial (pivotal trial for the fluocinolone acetonide implant) than the MEAD trial
(pivotal trial for the dexamethasone implant).

Introduction

Diabetic macular edema (DME) is a severe, vision-limiting stage of diabetic
retinopathy.' The American Academy of Ophthalmology Preferred Practice Pattern
recommends anti-vascular endothelial growth factor (anti-VEGF) treatments to pro-
vide better outcomes than focal/grid laser alone.” However, there may be a substantial
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impact on the outcomes of anti-VEGF treatment from
missed treatments and suboptimal response to intravitreal
injections of anti-VEGF.>* Consequently, continuous ther-
apy options may be particularly beneficial in the treatment
of DME.

There are currently two corticosteroid implants approved
for the treatment of DME; both have been validated in their
respective pivotal clinical trials. OZURDEX™ (dexamethasone
intravitreal implant, Allergan USA, Inc., Irvine, CA, USA)
contains 700 pg dexamethasone (DEX) that is released into
the vitreous over a 6-month period,” and there are a growing
number of studies reporting its use across a number of macular
diseases.® ' The MEAD trial included two Phase 3 studies
(ClinicalTrials.gov identifiers NCTO00168337 and
NCTO00168389) conducted in patients with DME in the
United States and Europe. The primary efficacy measure in
the European study was the mean change in best-corrected
visual acuity (BCVA) from baseline and calculated using the
area-under-the-curve (AUC) approach.'? At 39 months, there
was a statistically significant mean improvement in DEX-
treated patients with DME versus the sham group.'> '
ILUVIEN® (fluocinolone acetonide intravitreal implant,
Alimera Sciences Inc., Alpharetta, GA, USA) continuously
treats DME with a submicrogram dose (daily release of 0.2
pg and containing a total dose of 0.19 mg) of fluocinolone
acetonide (FAc) for up to 36 months.'® The primary endpoint
measure in the Phase 3 FAME trial (ClinicalTrials.gov identi-
fier NCT00344968) was the proportion of patients achieving
>15-letter improvement in BCVA from baseline compared
with sham; the endpoint was met in both FAME A and
B studies at 24 months and the outcome was sustained for 36
months.'® AUC calculations for BCVA did not form part of the
analysis plan in the FAME trial, even though the AUC
analysis'’ provides a more holistic clinical comparison than
single time-point measurements and has previously been used
to evaluate the effect of longer duration drugs.'®

The AUC method may provide a better means of compar-
ing outcomes between studies than other efficacy measures,'”
and the objective of the current study was to assess AUC
outcomes in the FAME trial and to indirectly compare these
with the outcomes achieved in the MEAD trial.

Materials and Methods

Study designs for the MEAD and FAME trials have been
reported previously.'**” In both FAME and MEAD, the study
drug (at the licensed total dose of 0.19 mg for the FAc implant
and 0.7 mg for the DEX implant) was compared with sham
treatment, which consisted of the use of a needle-free drug-

delivery system without medication. In the FAME trial, sham-
treated patients were eligible for the same rescue treatments as
the treated study arms. In the MEAD trial, patients had to
leave the study in order to be eligible for rescue treatment.'*

Data Sources

Data from the MEAD trial was extracted from the data
published in the assessment report that was conducted by
the European Medicines Agency.'> The FAME trial was
conducted by Alimera Sciences and was available to the
authors during the current analyses.

AUC Calculation

The of AUC has described
previously.''® AUC was based on BCVA as this was
the primary outcome in both FAME'® and MEAD trials.’
AUC for MEAD and FAME trials were based on BCVA
letter score from baseline through to final visit (36 months
in the FAME trial and 39 months in the MEAD trial).
AUC was calculated using the trapezoidal rule in which

calculation been

each section of the BCVA versus time curve was treated as
an individual trapezoid, and its area calculated using the
formula: Area = (2) x h."” The sum of the areas of the
trapezoids was divided by the number of days in the study
to give a summary value in letters per day. Mean AUC was
then calculated using individual patient AUC values.'®
AUC for DEX was obtained from published data.'* '
In the FAME trial, the observed change in BCVA letter
score from baseline through to Month 36 was used to
calculate AUC using the trapezoidal rule.!” For each sub-
ject, the summarized variable represented total AUC
divided by the total number of days in the study.'®

Full-Group Analysis

AUC outcomes represented the combined study population
from the FAME and MEAD trials, respectively. AUC was
captured for both the treated (0.2 pg/day FAc in the FAME
trial and 700 pg DEX in the MEAD trial) and sham arms.

Subgroup Analysis

To enable comparison of patients with the most severe
DME from the different studies, a “persistent or recurrent
DME” population was defined. For the FAME population,
patients with DME duration of >3 years were considered
to have persistent or recurrent DME. For the MEAD
population, patients who had received any prior treatment
were considered to have persistent or recurrent DME."?
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Table | Baseline Characteristics of Patients in the FAME and MEAD Trials (Full DME Group)

FAME MEAD
Sham Control FAc 0.2 ug/Day Sham Control DEX
700 pg
Participants, n 185 375 350 351
Age, years, mean (SD) 61.9 (9.6) 63.0 (9.3) 62.5 (9.5) 62.5 (9.2)
Male, % 584 57.3 62.0 60.7
Duration of diabetes, years, mean (SD) 16.4 (8.5) 17.1 (9.4) 15.9 (9.1) 16.5 (9.0)
HbAlc, %, mean (SD) 7.8 (1.7) 7.8 (1.6) 7.5 (1.1) 7.6 (1.2)
Lens status, % phakic/% pseudophakic 65.4/34.6 62.7/37.3 71.1/28.9 75.5/24.5
Mean ETDRS letter score (SD) 54.7 (11.3) 53.3 (12.7) 56.9 (8.7) 56.1 (9.9)
Mean CRT (SD), um 451.3 (152.0) 461.1 (160.1) 460.9 (132.6) 463.0 (157.1)
Prior therapies, n (%)
Laser 185 (100.0) 375 (100.0) 243 (69.4) 231 (65.8)
Intravitreal corticosteroid 28 (15.2)* 63 (16.8)% 6l (17.4) 58 (16.5)
Anti-VEGF 10 (5.4)° 26 (6.9)" 26 (7.4) 25 (7.1)
None 0 (0.0 0 (0.0 89 (25.4) 104 (29.6)

Notes: The MEAD trial reported the efficacy and safety outcomes from a total of 1048 patients with DME and the FAME trials reported outcomes from a total of 956
subjects. *Time since last intravitreal injection was | year to injection of the FAc implant.

Abbreviations: Anti-VEGF, anti-vascular endothelial growth factor; CRT, central retinal thickness; DEX, dexamethasone; DME, diabetic macular edema; ETDRS, Early
Treatment Diabetic Retinopathy Study; FAc, fluocinolone acetonide; FAME, Fluocinolone Acetonide for Macular Edema; HbA I ¢, glycated hemoglobin; SD, standard deviation.

Statistical Analysis

DEX and FAc groups were compared using the between
treatment difference, 95% confidence interval (CI), and
p-values are based on an analysis of variance model. Data
are reported as mean + standard deviation (SD) unless other-
wise stated. A p-value less than 0.05 was taken to define
a statistically significant difference between groups.

Results

Study Populations

A total of 956 patients were enrolled in the FAME trial, with
a mean age of 62.5 years. In the MEAD trial, 1048 patients
were enrolled, and patients had a mean age of 62.4 years.
Baseline characteristics for the FAME and MEAD trials are
further described in Table 1 (full DME population) and
Table 2 (persistent or recurrent population). In general, nota-
ble differences existed between the trials, with the FAME
trial showing a higher percentage of patients pre-treated with
laser, the inclusion of no treatment-naive patients, and

a lower percentage of eyes with a phakic lens.

Number of FAc and DEX Treatments in
the FAME and MEAD Trials

The number of FAc implants administered during the
FAME trial was 1.3+0.6 implants, and 4.1+2.0 implants
were administered in the MEAD trial.

BCVA Over Time in the FAME and

MEAD Trials

In both the FAME and MEAD trials, 0.19 mg FAc and
0.7 mg DEX-treated eyes (n=375 and n=351, respec-
tively) experienced improved BCVA compared with
sham-treated eyes (n=185 and n=350). At Month 36 in
the FAME trial, there was an improvement of 5.3 letters
in the FAc-treated eyes versus 2.0 letters in the sham
control (a difference of 3.3 letters). At Month 39 in the
MEAD trial, the improvement in DEX-treated eyes was
3.5 letters versus 2.0 letters in the sham control (a differ-
ence of 1.5 letters) (Figure 1).

AUC Analysis of BCVA Over Time in the

FAME and MEAD Trials
In both FAME and MEAD trials, patients in the treatment
arms experienced significantly greater improvements in
AUC than observed in the sham-treated arms (Table 3).

In the FAME trial, FAc-treated eyes experienced
a mean improvement in BCVA of 5.17 letters/day in the
full group and 6.92 letters/day in the persistent or recurrent
group over the 36-month period. This compares with 3.5
letters/day and 3.2 letters/day over the 39-month period in
the MEAD trial (Table 3).

Comparison between trials revealed that the FAc-treated
eyes experienced significantly greater improvements in BCVA
compared with DEX-treated eyes both in the full DME group
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Table 2 Baseline Characteristics of Patients with Persistent or Recurrent DME in the FAME and MEAD Trials

FAME MEAD
Sham Control FAc 0.2 ug/Day Sham Control DEX
700 ug
Participants, n 112 209 261 247
Age, years, mean (SD) 62.9 (94) 63.7 (8.9) 63.0 (9.1) 63.0 (8.3)
Male, % 60.7 57.4 64.4 60.7
Duration of diabetes, years, mean (SD) 17.9 (8.3) 18.3 (94) 16.2 (9.7) 16.4 (8.7)
HbAlc, %, mean (SD) 7.7 (1.5) 7.8 (1.6) 7.5 (1.0) 7.5 (1.1)
Lens status, % phakic/% pseudophakic 58.9/41.1 54.5/45.5 68.6/31.4 73.7/26.3
Mean ETDRS letter score (SD) 54.0 (11.2) 522 (13.4) 56.1 (9.1) 55.2 (9.6)
Mean CRT (SD), ym 461.8 (153.5) 456.2 (165.9) 472.0 (131.0) 478.0 (153.0)
Prior therapies, n (%)
Laser 112 (100.0) 209 (100.0) 243 (93.1) 231 (93.5)
Intravitreal corticosteroid 19 (17.0)* 39 (18.7)* 61 (23.4) 58 (23.5)
Anti-VEGF 6 (5.4)° 19 (9.1)7 26 (10.0) 25 (10.1)
None 0 (0.0 0 (0.0 0 (0.0) 0 (0.0)

Notes: The MEAD trials reported the efficacy and safety outcomes from a total of 1048 patients with DME and the FAME trials reported outcomes from a total of 956
subjects. *Time since last intravitreal injection was 2| year to injection of the FAc implant.

Abbreviations: CRT, central retinal thickness; DEX, dexamethasone; ETDRS, Early Treatment Diabetic Retinopathy Study; FAc, fluocinolone acetonide; FAME,
Fluocinolone Acetonide for Macular Edema; HbA ¢, glycated hemoglobin; SD, standard deviation.

(mean difference of 1.67 letters/day, 95% CI, 0.17-3.17;
p=0.029) and in the persistent or recurrent DME subgroups
(mean difference of 3.42 letters/day, 95% CI, 1.56-5.28;
p<0.001) (Table 3; Figure 2).

Effect of Treatment with FAc or DEX on

Retinal Thickness

Both FAc and DEX resulted in reduced retinal thickness—
and therefore an improved control of edema—compared
with sham. In the overall population of the FAME trial, the
change in mean foveal thickness from baseline was —181.1
um for FAc-treated patients compared with —142.7 um for
sham-treated patients (difference, —38.4 pm; p=0.015) at
Month 36. In the overall population of the MEAD study,
the mean change in central retinal thickness from baseline
over 36 months was —111.6 um for DEX-treated patients
and —41.9 um for sham-treated patients (difference, —69.7
pm; p<0.001).'*

Adverse Events

FAc-treated patients experienced a smaller or equivalent
difference from sham compared with DEX-treated eyes in
almost all adverse events (AEs) related to intraocular pres-
sure (IOP) and cataracts. The only AEs in which DEX-
treated eyes experienced a smaller difference from sham
compared with FAc were an IOP increase to >35 mm Hg

and the use of IOP-lowering surgery. However, both AEs had
very low incidences in the subgroups studied (Figure 3).

Discussion

The AUC method provides a summary value of the treat-
ment effect over the entire follow-up period, rather than
relying on a single time point. The AUC method also
provides a superior comparison between two long-term
formulations, as it assesses the overall treatment effect and
is not skewed by the time taken for the treatment to reach
maximum efficacy. The current analysis of the FAME and
MEAD trial data favors the use of FAc for the treatment of
DME in these specific clinical trial conditions.

In this post-hoc analysis of published data from the
FAME and MEAD Phase 3 clinical trials, the AUC
method revealed significantly superior visual gains over
36 months for the 0.2 pg/day FAc implant compared with
the 700 ng DEX implant, both in the overall and persistent
or recurrent DME populations. This may be attributable to
the method of drug delivery from the FAc implant (con-
tinuous microdosing over 36 months) compared with DEX
(single injection lasting up to 6 months with repeated
injections needed).

The current analysis showed that, while the absolute
change in the central retinal thickness in the treated arms
was greater in FAME than MEAD (—181.1 um vs —111.6
pum, respectively), the difference in treated eyes compared
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Figure | Effect of treatment with FAc (A) and DEX (B) versus sham on BCVA over 36 months in the FAME and MEAD clinical trials.
Abbreviations: BCVA, best-corrected visual acuity; DEX, dexamethasone; ETDRS, Early Treatment Diabetic Retinopathy Study; FAc, fluocinolone acetonide; FAME,

Fluocinolone Acetonide for Macular Edema.

with sham appeared more substantial in MEAD compared
with FAME (—69.7 um vs —38.4 pm, respectively). The
more marked improvement in central retinal thickness in
treated eyes versus sham in MEAD may be explained by
the MEAD study protocol. Patients in MEAD were
required to leave the study before receiving rescue treat-
ment, while no such condition was placed on patients in
the FAME trial. Therefore, sham-treated patients in the
FAME trial may be expected to experience an improve-
ment in central retinal thickness due to treatment received,
unlike sham-treated patients in the MEAD trial.

An indirect comparison of the FAME and MEAD trials
also revealed that, with the exception of IOP-lowering
surgery, eyes treated with the FAc implant appeared to
experience similar (ie cataract extraction, change in IOP
>10 mm Hg) and in some cases numerically fewer AEs (ie
cataract-related AEs, elevated IOP, change in IOP >25 mm
Hg) compared with DEX-treated eyes.?' This may also be
attributable to reduced daily exposure to corticosteroid in
FAc-treated eyes because of continuous microdosing.

The relevance of the current findings to real-world practice
needs to be considered. The analysis is important to current

Table 3 Mean Visual Acuity Outcomes Based on AUC Calculations in the FAME and MEAD Trials

Full DME Persistent or Recurrent DME

Sham- DEX Sham- FAc 0.2 Sham- DEX 700 | Sham- FAc 0.2

DEX 700 pg FAc ug/Day DEX g FAc pg/Day

(n=350) | (n=351) (n=185) | (n=375) (n=261) | (n=247) (n=112) | (n=209)
Mean AUC (SD) 2.0 3.5 1.61 5.17 1.5 32 1.87 6.92

(7.98) (8.43) (10.29) (11.88) (7.5) (8.7) (9.62) (11.95)
Mean AUC difference between 1.4 4.5 1.6 53
treatment and sham (95% CI; p-value) (0.2-2.6; (2.4-6.5; (non- (2.7-7.9;

p=0.023) p<0.001) reported; p<0.001)
p=0.024)

Mean AUC difference between FAc 0.2 1.67 342
ug/day and DEX 700 pg (95% CI; (0.17-3.17; (1.56-5.28;
p-value) p=0.029) p<0.001)

Abbreviations: AUC, area-under-the-curve; Cl, confidence interval; DEX, dexamethasone; DME, diabetic macular edema; FAc, fluocinolone acetonide; FAME, Fluocinolone

Acetonide for Macular Edema; SD, standard deviation.
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practice as currently there are no clinical trials that directly
compare outcomes achieved with DEX and FAc implants.
However, that being said, there are a growing number of

611

studies that report outcomes with the DEX implant” " and

some that even report the use of a FAc implant after prior

2224
d and

therapy with DEX implants, in both vitrectomise
non-vitrectomised eyes.”>*® Others have also compared out-
comes achieved with the FAc implant after prior therapy with
anti-VEGF.>> Few studies report a standardised approach to
changing therapy, as studies seem to report outcomes in
patients that have been heavily pre-treated before being treated
with the FAc implant.”” %’ That said, the study by Rehak et al*®
reported switching from anti-VEGF therapy to the FAc implant

after a mean of 8.37 injections. In a second group, this number

100

80

20|:I I
0 + .

Cataract-relaed AEs

a
o

'y
o

Differencein percentage of patients
experiendngan AE (activetreatment vs
shamcontrol, %)

Cataract extraction Elevated IOP*

ir

ChangeinlOP210

was 5.1 injections of anti-VEGF followed by 1.27 injections of
the DEX implant. Other studies also suggest that the best
outcomes were achieved with the FAc implant in patients
with short-standing chronic DME as opposed to long-
standing chronic DME.*®

Limitations

The post-hoc nature of this analysis of clinical trial data is
a limitation, as is the analysis of two different clinical trials.
Whilst conclusive statements cannot be made based on meta-
type analyses, the authors believe these comparisons are still
valuable, as there are no head-to-head clinical trials comparing
FAc and DEX implants, even though both are approved to treat
DME in the US and in Europe. Furthermore, limitations relate

@ FAME (full DME population)

B MEAD (full DME population)

ChangeinlOP225 ChangeinlOP235
mmHg mmHg

IOP-low e ing surgery
mmHg

Figure 3 Difference between percentage of actively treated and sham control patients experiencing adverse events. The MEAD trial reported the efficacy and safety
outcomes from a total of 1048 patients with DME, and the FAME trial reported outcomes from a total of 956 subjects. Data from Hall J. Hall. Correspondence. Retina.

2017;37(3):e34-37.%'
Note: *Requiring IOP-lowering drops.

Abbreviations: AE, adverse event; DME, diabetic macular edema; FAME, Fluocinolone Acetonide for Macular Edema; IOP, intraocular pressure.
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to the differences in study protocols and populations. For
example, patient demographics were similar (Table 1) but not
identical in the two studies, with lens status being notably
different at baseline (62.7% of eyes were phakic in the 0.2
ng/day FAc-treated arm of the FAME trial as opposed to 75.5%
in the DEX 0.7-mg treated arm of the MEAD trial). It was also
apparent that prior therapies differed significantly, with 100%
of patients in the FAME trial being treated with laser as
opposed to 65.8% of patients in the DEX 0.7-mg treated arm
of the MEAD trial. In addition, there was no equivalent
“severe” DME subgroup in the two studies, necessitating the
identification of the “persistent or recurrent DME” subgroup in
this analysis to highlight that these subgroups had been pre-
viously treated and were not treatment naive. These factors
were not accounted for in the post-hoc analysis and it is unclear
as to their effect on reported outcomes. The optical coherence
tomography (OCT) devices used, as well as the parameters
measured, differed between MEAD and FAME trials and may
have had a potential confounding effect on reported outcomes.
In the FAME trial, center point thickness was measured using
the Fast Macular Scan protocol on a Stratus 3 OCT system
(Carl Zeiss Meditec Inc., Dublin, CA) and patients were eligi-
ble if center point thickness was >250 um. This differs from the
MEAD trial and may be a potential confounder because, in this
study, central retinal thickness was measured in the 1-mm
central macular subfield of the study eye and was required to
be >300 um using the Stratus 2 or 3 OCT system (Carl Zeiss
Meditec Inc., Dublin, CA). Finally, the results may not reflect
experiences in routine clinical care; differences between clin-
ical trial and real-life conditions may prove beneficial or detri-
mental. For example, the outcomes of treatment with the DEX
implant may improve with more frequent re-injections (<6
month intervals), if feasible in real-world clinical practice.
Alternatively, the FAc implant may be less affected by lack
of patient adherence (such as missed appointments and delayed
injections) due to the implant’s constant and near zero-order
drug release kinetics.'”

Conclusion

The comparison of visual acuity outcomes provided by the
AUC method represents the treatment effect over time as
opposed to single point measurement effects. This is
important for both longer duration treatments, such as
sustained-release implants, and larger studies where indi-
vidual time points for comparison may vary considerably.
The current analysis showed the FAc implant had a more
favorable benefit on visual acuity and a lower treatment
burden in the treatment of DME.
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