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(8) READ-2 Study

Primary End Point (Six Months) Results of
the Ranibizumab for Edema of the mAcula
in Diabetes (READ-2) Study

Quan Dong Nauyen, MD, MSc," Syed Mahmood Shah, MBBS, Jeffery S. Heier, MD,? Diana V. Do, MD,’
Jennifer Lim, MD,* David Boyer, MD,” Prema Abraham, MD,® Peter A. Campochiaro, MD,’ for the READ-2
Study Group*

Objectives: To compare ranibizumab with focal/grid laser or a combination of both in diabetic macular
edema (DME).

Design: Prospective, randomized, interventional, multicenter clinical trial.

Participants: A total of 126 patients with DME.

Methods: Subjects were randomized 1:1:1 to receive 0.5 mg of ranibizumab at baseline and months 1, 3, and
5 (group 1, 42 patients), focal/grid laser photocoagulation at baseline and month 3 if needed (group 2, 42 patients),
or a combination of 0.5 mg of ranibizumab and focal/grid laser at baseline and month 3 (group 3, 42 patients).

Main Outcome Measures: The primary end point was the change from baseline in best-corrected visual
acuity (BCVA) at month 6.

Results: At month 6, the mean gain in BCVA was significantly greater in group 1 (+7.24 letters, P = 0.01,
analysis of variance) compared with group 2 (—0.43 letters), and group 3 (+3.80 letters) was not statistically
different from groups 1 or 2. For patients with data available at 6 months, improvement of 3 lines or more
occurred in 8 of 37 (22%) in group 1 compared with 0 of 38 (0%) in group 2 (P = 0.002, Fisher exact test) and
3 of 40 (8%) in group 3. Excess foveal thickness was reduced by 50%, 33%, and 45% in groups 1, 2, and 3,
respectively.

Conclusions: During a span of 6 months, ranibizumab injections by the current protocol had a significantly
better visual outcome than focal/grid laser treatment in patients with DME.

Financial Disclosure(s): Proprietary or commercial disclosure may be found after the references.
Ophthalmology 2009;116:2175-2181 © 2009 by the American Academy of Ophthalmology.
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(8) READ-2 Study (Two-Year Outcomes)

Two-Year Outcomes of the Ranibizumab
for Edema of the mAcula in Diabetes
(READ-2) Study

Quan Dong Nguyen, MD, MSc,! Syed Mahmood Shah, MBBS,"*? Afsheen A. Khwaja, MD,'

Roomasa Channa, MD," Elham Hatef, MD,"! Diana V. Do, MD," David Boyer, MD,? ]efferg S. Heier, MD,*
Prema Abraham, MD,’ Allen B. Thach, MD,° Eugene S. Lit, MD,” Bradley S. Foster, MD,

Erik Kruger, MD,’ Pravin Dugel, MD,'® Thomas Chang, MD,"! Arup Das, MD,"? Thomas A. Ciulla, MD,"?
John S. Pollack, MD,'* Jennifer 1. Lim, MD, " Dean Eliot, MD,"® Peter A. Campochiaro, MD,’

for the READ-2 Study Group*

Objectives: To determine the long-term effects of ranibizumab (RBZ) in patients with diabetic macular edema
(DME).

Design: Prospective, randomized, interventional, multicenter clinical trial.

Participants: One hundred twenty-six patients with DME.

Methods: Subjects were randomized 1:1:1 to receive 0.5 mg RBZ at baseline and months 1, 3, and 5 (group
1), focal or grid laser photocoagulation at baseline and month 3 if needed (group 2), or a combination of 0.5 mg
RBZ and focal or grid laser at baseline and month 3 (group 3). Starting at month 6, if retreatment criteria were met,
all subjects could be treated with RBZ.

Main Outcome Measures: The mean change from baseline in best-corrected visual acuity (BCVA) at
month 24.

Results: After the primary end point at month 6, most patients in all groups were treated only with RBZ,
and the mean number of injections was 5.3, 4.4, and 2.9 during the 18-month follow-up period in groups 1,
2, and 3, respectively. For the 33 patients in group 1, 34 patients in group 2, and 34 patients in group 3 who
remained in the study through 24 months, the mean improvement in BCVA was 7.4, 0.5, and 3.8 letters at
the 6-month primary end point, compared with 7.7, 5.1, and 6.8 letters at month 24, and the percentage of
patients who gained 3 lines or more of BCVA was 21, 0, and 6 at month 6, compared with 24, 18, and 26
at month 24. The percentage of patients with 20/40 or better Snellen equivalent at month 24 was 45% in
group 1, 44% in group 2, and 35% in group 3. Mean foveal thickness (FTH), defined as center subfield
thickness, at month 24 was 340 um, 286 um, and 258 um for groups 1, 2, and 3, respectively, and the
percentage of patients with center subfield thickness of 250 um or less was 36%, 47%, and 68%,
respectively.

Conclusions: Intraocular injections of RBZ provided benefit for patients with DME for at least 2 years, and
when combined with focal or grid laser treatments, the amount of residual edema was reduced, as were the
frequency of injections needed to control edema.

Financial Disclosure(s): Proprietary or commercial disclosure may be found after the references.
Ophthalmology 2010;117:2146-2151 © 2010 by the American Academy of Ophthalmology.
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(9) RISE and RIDE Study

Long-term Outcomes of Ranibizumab

Therapy for Diabetic Macular Edema: The
36-Month Results from Two Phase 111 Trials

RISE and RIDE

David M. Brown, MD, "% Quan Dong Nguyen, MD, MSc,?# Dennis M. Marcus, MD,? David S. Boyer, MD,*
Sunil Patel, MD, PhD,’ Leonard Feiner, MD, PhD,° Patricio G. Schlottmann, MD,’ Amy Chen Rundle, MS,8
Jiameng Zhang, PhD,® Roman G. Rubio, MD,? Anthony P. Adamis, MD,2 Jason S. Ehrlich, MD, PhD,®

J. Jill Hopkins, MD,? on behalf of the RIDE and RISE Research Group*

Purpose: To report 36-month outcomes of RIDE (NCT00473382) and RISE (NCT00473330), trials of rani-
bizumab in diabetic macular edema (DME).

Design: Phase lll, randomized, multicenter, double-masked, 3-year trials, sham injection—controlled for
2 years.

Participants: Adults with DME (n=759), baseline best-corrected visual acuity (BCVA) 20/40 to 20/320
Snellen equivalent, and central foveal thickness (CFT) >275 um on optical coherence tomography.

Methods: Patients were randomized equally (1 eye per patient) to monthly 0.5 mg or 0.3 mg ranibizumab or
sham injection. In the third year, sham patients, while still masked, were eligible to cross over to monthly 0.5 mg
ranibizumab. Macular laser was available to all patients starting at month 3; panretinal laser was available as
necessary.

Main Outcome Measures: The proportion of patients gaining >15 Early Treatment Diabetic Retinopathy
Study letters in BCVA from baseline at month 24.

Results: Visual acuity (VA) outcomes seen at month 24 in ranibizumab groups were consistent through month
36; the proportions of patients who gained >15 letters from baseline at month 36 in the sham/0.5 mg, 0.3 mg, and
0.5 mg ranibizumab groups were 19.2%, 36.8%, and 40.2%, respectively, in RIDE and 22.0%, 51.2%, and 41.6%,
respectively, in RISE. In the ranibizumab arms, reductions in CFT seen at 24 months were, on average, sustained
through month 36. After crossover to 1 year of treatment with ranibizumab, average VA gains in the sham/0.5 mg
group were lower compared with gains seen in the ranibizumab patients after 1 year of treatment (2.8 vs. 10.6 and
11.1 letters). Per-injection rates of endophthalmitis remained low over time (~0.06% per injection). The incidence
of serious adverse events potentially related to systemic vascular endothelial growth factor inhibition was 19.7% in
patients who received 0.5 mg ranibizumab compared with 16.8% in the 0.3 mg group.

Conclusions: The strong VA gains and improvement in retinal anatomy achieved with ranibizumab at month
24 were sustained through month 36. Delayed treatment in patients receiving sham treatment did not seem to
result in the same extent of VA improvement observed in patients originally randomized to ranibizumab. Ocular
and systemic safety was generally consistent with the results seen at month 24.

Financial Disclosure(s): Proprietary or commercial disclosure may be found after the references.
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(9) Results from RIDE and RISE

Vision-Related Function after Ranibizumab
Treatment for Diabetic Macular Edema

Neil M. Bressler, MD," Rohit Varma, MD,” [van J. Suiier, MD,” Chantal M. Dolan, PhD,* James

Ward, PhD,* Jason S. Ehrlich, MDD, PhD,* Shoshana Colman, PhD,* Adam Turpcu, PhD,* for the
RIDE and RISE Research Groups™

Objective: To examine the effects of intravitreal ranibizumab (Lucentis; Genentech,
Inc,, South San Fran- cisco, CA) treatment on patient-reported vision-related function,
as assessed by 25-item National Eye Institute Visual Function Questionnaire (NEI VFQ-
25) scores, in patients with visual impairment secondary to center- involved diabetic
macular edema (DME).

Design: Within 2 randomized, double-masked, phase 3 clinical trials (RIDE [A Study of
Ranibizumab Injection in Subjects With Clinically Significant Macular Edema {ME}
With Center Involvement Secondary to Diabetes Mellitus; NCT00473382] and RISE [A
Study of Ranibizumab Injection in Subjects With Clinically Significant Macular Edema
{ME} With Center Involvement Secondary to Diabetes Mellitus; NCT00473330]), the NEI
VFQ-25 was administered at baseline and at the 6-, 12-, 18-, and 24-month follow-up
visits.

Participants: Three hundred eighty-two (100%) RIDE patients and 377 (100%) RISE
patients.

Intervention: Patients were randomized 1:1:1 to monthly injections of intravitreal
ranibizumab 0.3 or 0.5 mg or sham. Study participants could receive macular laser for

DME from month 3 onward if specific criteria were met.
Main Outcome Measures: Exploratory post hoc analysis of mean change from
baseline in NEI VFQ-25 scores at 12 and 24 months.

Results: Across all treatment arms, 13% to 28% of enrolled eyes were the better-seeing
eye. For all eyes in RIDE and RISE, the mean change in NEI VFQ-25 composite score
improved more in ranibizumab-treated eyes at both the 12- and 24-month visits
compared with sham treatment. For the better-seeing eyes at baseline, the mean
change in composite score with 0.3 mg ranibizumab at the 24-month visit was 10.9
more (95% confidence interval [CI], 2.5e19.2) than sham for RIDE patients and 1.3 more
(95% CI, -10.5 to 13.0) than sham for RISE patients. For the worse-seeing eyes at
baseline, the mean change in composite score with 0.3 mg rani- bizumab at the 24-
month visit was 1.0 more (95% CI, -4.7 to 6.7) than sham for RIDE patients and 1.8
more (95% CI, -2.7 to 6.2) than sham for RISE patients. Similar results for most of

these outcomes were seen with 0.5 mg ranibizumab.

Conclusions: These phase 3 trials demonstrated that ranibizumab treatment for DME
likely improves patient-reported vision-related function outcomes compared with
sham, further supporting treatment of DME with ranibizumab.

Ophthalmology 2014;-:1-12.
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(10) RESTORE Study

The RESTORE Study

Ranibizumab Monotherapy or Combined with Laser
versus Laser Monotherapy for Diabetic Macular Edema

Paul Mitchell, MD, PhD," Francesco Bandello, MD, FEBO,? Ursula Schmidt-Erfurth, MD,?

Gabriele E. Lang, MD,* Pascale Massin, MD, PhD,’ Reinier O. Schlingemann, MD, PhD,°

Florian Sutter, MD,” Christian Simader, MD,® Gabriela Burian, MD, MPH,’? Ortrud Gerstner, MSc,’
Andreas Weichselberger, PhD,’ on behalf of the RESTORE study group*

Objective: To demonstrate superiority of ranibizumab 0.5 mg monotherapy or combined with laser over
laser alone based on mean average change in best-corrected visual acuity (BCVA) over 12 months in diabetic
macular edema (DME).

Design: A 12-month, randomized, double-masked, multicenter, laser-controlled phase Ill study.

Participants: We included 345 patients aged =18 years, with type 1 or 2 diabetes mellitus and visual
impairment due to DME.

Methods: Patients were randomized to ranibizumab + sham laser (n = 116), ranibizumab + laser (n = 118),
or sham injections + laser (n = 111). Ranibizumab/sham was given for 3 months then pro re nata (PRN);
laser/sham laser was given at baseline then PRN (patients had scheduled monthly visits).

Main Outcome Measures: Mean average change in BCVA from baseline to month 1 through 12 and safety.

Results: Ranibizumab alone and combined with laser were superior to laser monotherapy in improving mean
average change in BCVA letter score from baseline to month 1 through 12 (+6.1 and +5.9 vs +0.8; both
P<0.0001). At month 12, a significantly greater proportion of patients had a BCVA letter score =15 and BCVA
letter score level >73 (20/40 Snellen equivalent) with ranibizumab (22.6% and 53%, respectively) and ranibi-
zumab + laser (22.9% and 44.9%) versus laser (8.2% and 23.6%). The mean central retinal thickness was
significantly reduced from baseline with ranibizumab (=118.7 um) and ranibizumab + laser (—128.3 um) versus
laser (—61.3 um; both P<0.001). Health-related quality of life, assessed through National Eye Institute Visual
Function Questionnaire (NEI VFQ-25), improved significantly from baseline with ranibizumab alone and combined
with laser (P<<0.05 for composite score and vision-related subscales) versus laser. Patients received ~7 (mean)
ranibizumab/sham injections over 12 months. No endophthalmitis cases occurred. Increased intraocular pres-
sure was reported for 1 patient each in the ranibizumab arms. Ranibizumab monotherapy or combined with laser
was not associated with an increased risk of cardiovascular or cerebrovascular events in this study.

Conclusions: Ranibizumab monotherapy and combined with laser provided superior visual acuity gain over
standard laser in patients with visual impairment due to DME. Visual acuity gains were associated with significant
gains in VFQ-25 scores. At 1 year, no differences were detected between the ranibizumab and ranibizumab +
laser arms. Ranibizumab monotherapy and combined with laser had a safety profile in DME similar to that in
age-related macular degeneration.

Financial Disclosure(s): Proprietary or commercial disclosure may be found after the references.
Ophthalmology 2011;118:615-625 © 2011 by the American Academy of Ophthalmology.
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(11) BOLT Study

A Prospective Randomized Trial of
Intravitreal Bevacizumab or Laser Therapy
in the Management of Diabetic Macular

Edema (BOLT Study)
12-Month Data: Report 2

Michel Michaelides, MD, FRCOphth,'?* Andrew Kaines, FRANZCO,"* Robin D. Hamilton, DM, FRCOphth,’
Samantha Fraser-Bell, PhD, FRANZCO,' Ranjan Rajendram, MD, MRCOphth,"? Fahd Quhill, FRCOphth,’
Chiistopher J. Boos, MRCP, MD,? Wen Xing, BSc,* Catherine Egan, FRANZCO,! Tunde Peto, MD, PhD,'*
Catey Bunce, DSc,* R. David Leslie, MD, FRCP,° Philip G. Hykin, MD, FRCOphth!

Purpose: To report the findings at 1 year of a study comparing repeated intravitreal bevacizumab (ivB) and
modified Early Treatment of Diabetic Retinopathy Study (ETDRS) macular laser therapy (MLT) in patients with
persistent clinically significant diabetic macular edema (CSME).

Design: Prospective, randomized, masked, single-center, 2-year, 2-arm clinical trial.

Participants: A total of 80 eyes of 80 patients with center-involving CSME and at least 1 prior MLT.

Methods: Subjects were randomized to either ivB (6 weekly; minimum of 3 injections and maximum of 9
injections in the first 12 months) or MLT (4 monthly; minimum of 1 treatment and maximum of 4 treatments in the
first 12 months).

Main Outcome Measures: The primary end point was the difference in ETDRS best-corrected visual acuity
(BCVA) at 12 months between the bevacizumab and laser arms.

Results: The baseline mean ETDRS BCVA was 55.7+9.7 (range 34-69) in the bevacizumab group and
54.6+8.6 (range 36-68) in the laser arm. The mean ETDRS BCVA at 12 months was 61.3+10.4 (range 34-79)
in the bevacizumab group and 50.0=16.6 (range 8-76) in the laser arm (P = 0.0006). Furthermore, the
bevacizumab group gained a median of 8 ETDRS letters, whereas the laser group lost a median of 0.5 ETDRS
letters (P = 0.0002). The odds of gaining =10 ETDRS letters over 12 months were 5.1 times greater in the
bevacizumab group than in the laser group (adjusted odds ratio, 5.1; 95% confidence interval, 1.3-19.7; P =
0.019). At 12 months, central macular thickness decreased from 507+145 um (range 281-900 nm) at baseline
to 378+134 um (range 167-699 um) (P<<0.001) in the ivB group, whereas it decreased to a lesser extent in the
laser group, from 481+121 um (range 279-844 pum) to 413135 um (range 170-708 um) (P = 0.02). The median
number of injections was 9 (interquartile range [IQR] 8-9) in the ivB group, and the median number of laser
treatments was 3 (IQR 2-4) in the MLT group.

Conclusions: The study provides evidence to support the use of bevacizumab in patients with center-
involving CSME without advanced macular ischemia.

Financial Disclosure(s): The author(s) have no proprietary or commercial interest in any materials discussed
in this article. Ophthalmology 2010;117:1078—-1086 © 2010 by the American Academy of Ophthalmology.
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A 2-Year Prospective Randomized Controlled Trial
of Intravitreal Bevacizumab or Laser Therapy (BOLT)
in the Management of Diabetic Macular Edema

24-Month Data: Report 3

Ranjan Rajendram, MD, FRCOphth; Samantha Fraser-Bell, PhD, FRANZCO; Andrew Kaines, FRANZCO;
Michel Michaelides, MD, FRCOphth; Robin D. Hamilton, DM, FRCOphth; Simona Degli Esposti, MD;
Tunde Peto, MD, PhD; Catherine Egan, FRANZCO; Catey Bunce, DSc;

Richard David Leslie, MD, FRCP; Philip G. Hykin, MD, FRCOphth

Objective: To report the 2-year outcomes of the BOLT
study, a prospective randomized controlled trial evalu-
ating intravitreous bevacizumab and modified Early Treat-
ment Diabetic Retinopathy Study (ETDRS) macular la-
ser therapy (MLT) in patients with persistent clinically
significant macular edema (CSME).

Methods: In a 2-year, single-center, randomized con-
trolled trial, 80 patients with center-involving CSME and
visual acuity of 20/40 to 20/320 were randomized to re-
ceive either bevacizumab or MLT.

Main Outcome Measures: Primary outcome: differ-
ence in ETDRS best-corrected visual acuity (BCVA) be-
tween arms. Secondary outcomes: mean change in BCVA,
proportion gaining at least 15 and at least 10 ETDRS let-
ters, losing fewer than 15 and at least 30 letters, change
in central macular thickness, ETDRS retinopathy sever-
ity, and safety outcomes.

Results: At 2 years, mean (SD) ETDRS BCVA was 64.4
(13.3) (ETDRS equivalent Snellen fraction: 20/50) in the
bevacizumab arm and 54.8 (12.6) (20/80) in the MLT
arm (P=.005). The bevacizumab arm gained a median
of 9 ETDRS letters vs 2.5 letters for MLT (P=.005), with
amean gain of 8.6 letters for bevacizumab vs a mean loss

of 0.5 letters for MLT. Forty-nine percent of patients
gained 10 or more letters (P=.001) and 32% gained at
least 15 letters (P=.004) for bevacizumab vs 7% and 4%
for MLT. Percentage who lost fewer than 15 letters in the
MLT arm was 86% vs 100% for bevacizumab (P=.03).
Mean reduction in central macular thickness was 146 pm
in the bevacizumab arm vs 118 pm in the MLT arm. The
median number of treatments over 24 months was 13 for
bevacizumab and 4 for MLT.

Conclusions: This study provides evidence supporting
longer-term use of intravitreous bevacizumab for persis-
tent center-involving CSME.

Application to Clinical Practice: Improvements in
BCVA and central macular thickness seen with bevaci-
zumab at 1 year were maintained over the second year
with a mean of 4 injections.

Trial Registration: eudract.ema.europa.eu Identifier:
2007-000847-89

Arch Ophthalmol. 2012;130(8):972-979.
Published online April 9, 2012.
doi:10.1001/archophthalmol.2012.393




(12) FAME Study

Long-term Benefit of Sustained-Delivery

Fluocinolone Acetonide Vitreous Inserts for
Diabetic Macular Edema

Peter A. Campochiaro, MD," David M. Brown, MD,? Andrew Pearson, MD,?> Thomas Ciulla, MD,*

David Boyer, MD,® Frank G. Holz, MD,® Michael Tolentino, MD,” Amod Gupta, MD,® Lilianne Duarte, MD,’
Steven Madreperla, MD,'° John Gonder, MD,'" Barry Kapik, BS,'? Kathleen Billman, BS,"?

Frances E. Kane, PhD,'? for the FAME Study Group*

Objective: To assess the efficacy and safety of intravitreal inserts releasing 0.2 ug/day (low dose) or 0.5
wg/day (high dose) fluocinolone acetonide (FA) in patients with diabetic macular edema (DME).

Design: Two parallel, prospective, randomized, sham injection-controlled, double-masked, multicenter clin-
ical trials.

Participants: Subjects with persistent DME despite at least 1 macular laser treatment were randomized
1:2:2 to sham injection (n = 185), low-dose insert (n = 375), or high-dose insert (n = 393).

Methods: Subjects received study drug or sham injection at baseline and after 6 weeks were eligible for
rescue laser. Based on retreatment criteria, additional study drug or sham injections could be given after 1 year.

Main Outcome Measures: The primary outcome was the percentage of patients with improvement from
baseline best-corrected visual acuity (BCVA) in Early Treatment Diabetic Retinopathy Trial (ETDRS) letter score
of 15 or more at month 24. Secondary outcomes included other parameters of visual function and foveal
thickness (FTH).

Results: The percentage of patients with improvement from baseline ETDRS letter score of 15 or more at
month 24 was 28.7 and 28.6 in the low- and high-dose insert groups, respectively, compared with 16.2 in the
sham group (P = 0.002 for each). Benefit occurred for both doses compared with sham at 3 weeks and all
subsequent time points. The mean improvement in BCVA letter score between baseline and month 24 was 4.4 and
5.4 in the low- and high-dose groups, respectively, compared with 1.7 in the sham group (P = 0.02 and P = 0.016).
At all time points compared with sham, there was significantly more improvement in FTH. Subjects requiring
cataract surgery were more frequent in the insert groups, and their visual benefit was similar to that of subjects
who were pseudophakic at baseline. Glaucoma requiring incisional surgery occurred in 3.7%, 7.6%, and 0.5%
of the low-dose, high-dose, and sham groups, respectively.

Conclusions: Both low- and high-dose FA inserts significantly improved BCVA in patients with DME over 2
years, and the risk-to-benefit ratio was superior for the low-dose insert. This is the first pharmacologic treatment
that can be administered by an outpatient injection to provide substantial benefit in patients with DME for at least
2 years.

Financial Disclosure(s): Proprietary or commercial disclosure may be found after the references.
Ophthalmology 2011;118:626-635 © 2011 by the American Academy of Ophthalmology.
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(12) FAME Study

Sustained Delivery Fluocinolone Acetonide
Vitreous Inserts Provide Benefit for at Least
3 Years in Patients with Diabetic Macular

Edema

Peter A. Campochiaro, MD," David M. Brown, MD,? Andrew Pearson, MD,? Sanford Chen, MD,*
Dawid Boyer, MD,5 Jose Ruiz-Moreno, MD,® Bruce Garretson, MD,” Amod Gupta, MD,?

Seenu M. Hariprasad, MD,’ Clare Bailey, MD,'° Elias Reichel, MD,'! Gisele Soubrane, MD,'?
Barry Kapik, MS,"* Kathleen Billman, BS,"? Frances E. Kane, PhD,"? Kenneth Green, PhD,'?

for the FAME Study Group™*

Objective: To assess long-term efficacy and safety of intravitreal inserts releasing 0.2 ug/d (low dose) or 0.5
wng/d (high dose) fluocinolone acetonide (FAc) in patients with diabetic macular edema (DME).

Design: Two randomized, sham injection-controlled, double-masked, multicenter clinical trials.

Participants: Subjects with persistent DME despite =1 macular laser treatment were randomized 1:2:2 to
sham injection (n = 185), low-dose insert (n = 375), or high-dose insert (n = 393).

Methods: Subjects received study drug or sham injection and after 6 weeks were eligible for rescue laser.
Based on retreatment criteria, additional study drug or sham injections could be given after 1 year.

Main Outcome Measures: Percentage of patients with improvement of =15 letters from baseline. Second-
ary outcomes included other parameters of visual function and foveal thickness.

Results: At month 36, the percentage of patients who gained =15 in letter score using the last observation
carried forward method was 28.7% (low dose) and 27.8% (high dose) in the FAc insert groups compared with
18.9% (P = 0.018) in the sham group, and considering only those patients still in the trial at month 36, it was
33.0% (low dose) and 31.9% (high dose) compared with 21.4% in the sham group (P = 0.030). Preplanned
subgroup analysis demonstrated a doubling of benefit compared with sham injections in patients who reported
duration of DME =3 years at baseline; the percentage who gained =15 in letter score at month 36 was 34.0%
(low dose; P<0.001) or 28.8% (high dose; P = 0.002) compared with 13.4% (sham). An improvement =2 steps
in the Early Treatment Diabetic Retinopathy Study retinopathy scale occurred in 13.7% (low dose) and 10.1%
(high dose) compared with 8.9% in the sham group. Aimost all phakic patients in the FAc insert groups developed
cataract, but their visual benefit after cataract surgery was similar to that in pseudophakic patients. The incidence
of incisional glaucoma surgery at month 36 was 4.8% in the low-dose group and 8.1% in the high-dose insert
group.

Conclusions: In patients with DME FAc inserts provide substantial visual benefit for up to 3 years and would
provide a valuable addition to the options available for patients with DME.

Financial Disclosure(s): Proprietary or commercial disclosure may be found after the references.
Ophthalmology 2012;119:2125-2132 © 2012 by the American Academy of Ophthalmology.
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(14) DAVINCI Study

The DA VINCI Study: Phase 2 Primary
Results of VEGF Trap-Eye in Patients with
Diabetic Macular Edema

Diana V. Do, MD," Ursula Schmidt-Erfurth, MD,? Victor H. Gonzalez, MD,? Carmelina M. Gordon, MD,*
Michael Tolentino, MD,> Alyson J. Berliner, MD, PhD,® Robert Vitti, MD, MBA,> Rene Riickert, MD,”
Rupert Sandbrink, MD, PhD,”® Dawid Stein, BS,® Ke Yang, PhD,° Karola Beckmann, MSc,” Jeff S. Heier, MD’

Purpose: To determine whether different doses and dosing regimens of intravitreal vascular endothelial
growth factor (VEGF) Trap-Eye are superior to focal/grid photocoagulation in eyes with diabetic macular edema
(DME).

Design: Multicenter, randomized, double-masked, phase 2 clinical trial.

Participants: A total of 221 diabetic patients with clinically significant macular edema involving the central
macula.

Methods: Patients were assigned to 1 of 5 treatment regimens: 0.5 mg VEGF Trap-Eye every 4 weeks; 2 mg
VEGF Trap-Eye every 4 weeks; 2 mg VEGF Trap-Eye for 3 initial monthly doses and then every 8 weeks; 2 mg
VEGF Trap-Eye for 3 initial monthly doses and then on an as-needed (PRN) basis; or macular laser photocoag-
ulation. Assessments were completed at baseline and every 4 weeks thereafter.

Main Outcome Measures: Mean change in visual acuity and central retinal thickness (CRT) at 24 weeks.

Results: Patients in the 4 VEGF Trap-Eye groups experienced mean visual acuity benefits ranging from +8.5
to +11.4 Early Treatment of Diabetic Retinopathy Study (ETDRS) letters versus only +2.5 letters in the laser
group (P = 0.0085 for each VEGF Trap-Eye group vs. laser). Gains from baseline of 0+, 10+, and 15+ letters
were seen in up to 93%, 64%, and 34% of VEGF Trap-Eye groups versus up to 68%, 32%, and 21% in the laser
group, respectively. Mean reductions in CRT in the 4 VEGF Trap-Eye groups ranged from —127.3 to —194.5 um
compared with only —67.9 um in the laser group (P = 0.0066 for each VEGF Trap-Eye group vs. laser). VEGF
Trap-Eye was generally well tolerated. Ocular adverse events in patients treated with VEGF Trap-Eye were
generally consistent with those seen with other intravitreal anti-VEGF agents.

Conclusions: Intravitreal VEGF Trap-Eye produced a statistically significant and clinically relevant improve-
ment in visual acuity when compared with macular laser photocoagulation in patients with DME.

Financial Disclosure(s): Proprietary or commercial disclosure may be found after the references.
Ophthalmology 2011;118:1819-1826 © 2011 by the American Academy of Ophthalmology.
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(14) DAVINCI Study

One-Year Outcomes of the DA VINCI
Study of VEGF Trap-Eye in Eyes with
Diabetic Macular Edema

Diana V. Do, MD," Quan Dong Nguyen, MD, MSc," David Boyer, MD,? Ursula Schmidt-Erfurth, MD,’?
David M. Brown, MD,* Robert Vitti, MD, Alyson J. Berliner, MD,” Bo Gao, PhD,’ Oliver Zeitz, MD,®”’
Rene Ruckert, MD,® Thomas Schmelter, PhD,® Rupert Sandbrink, MD, PhD,%® Jeff S. Heier, MD,? for the
DA VINCI Study Group*

Purpose: To compare different doses and dosing regimens of Vascular Endothelial Growth Factor (VEGF)
Trap-Eye with laser photocoagulation in eyes with diabetic macular edema (DME).

Design: Randomized, double-masked, multicenter, phase 2 clinical trial.

Participants: Diabetic patients (n = 221) with center-involved DME.

Methods: Participants were assigned randomly to 1 of 5 treatment regimens: VEGF Trap-Eye 0.5 mg every
4 weeks (0.594); 2 mg every 4 weeks (2g4); 2 mg every 8 weeks after 3 initial monthly doses (298); or 2 mg dosing
as needed after 3 initial monthly doses (2PRN), or macular laser photocoagulation.

Main Outcome Measures: The change in best-corrected visual acuity (BCVA) at 24 weeks (the primary end
point) and at 52 weeks, proportion of eyes that gained 15 letters or more in Early Treatment of Diabetic
Retinopathy Study (ETDRS) BCVA, and mean changes in central retinal thickness (CRT) from baseline.

Results: As previously reported, mean improvements in BCVA in the VEGF Trap-Eye groups at week 24
were 8.6, 11.4, 8.5, and 10.3 letters for 0.594, 294, 298, and 2PRN regimens, respectively, versus 2.5 letters for
the laser group (P = 0.0085 versus laser). Mean improvements in BCVA in the VEGF Trap-Eye groups at week
52 were 11.0, 13.1, 9.7, and 12.0 letters for 0.594, 294, 298, and 2PRN regimens, respectively, versus —1.3
letters for the laser group (P =< 0.0001 versus laser). Proportions of eyes with gains in BCVA of 15 or more ETDRS
letters at week 52 in the VEGF Trap-Eye groups were 40.9%, 45.5%, 23.8%, and 42.2% versus 11.4% for laser
(P = 0.0031, P = 0.0007, P = 0.1608, and P = 0.0016, respectively, versus laser). Mean reductions in CRT in
the VEGF Trap-Eye groups at week 52 were —165.4 um, —227.4 um, —187.8 um, and —180.3 um versus —58.4
wm for laser (P < 0.0001 versus laser). Vascular Endothelial Growth Factor Trap-Eye generally was well tolerated.
The most frequent ocular adverse events with VEGF Trap-Eye were conjunctival hemorrhage, eye pain, ocular
hyperemia, and increased intraocular pressure, whereas common systemic adverse events included hyperten-
sion, nausea, and congestive heart failure.

Conclusions: Significant gains in BCVA from baseline achieved at week 24 were maintained or improved at
week 52 in all VEGF Trap-Eye groups. Vascular Endothelial Growth Factor Trap-Eye warrants further investigation
for the treatment of DME.

Financial Disclosure(s): Proprietary or commercial disclosure may be found after the references.
Ophthalmology 2012;119:1658-1665 © 2012 by the American Academy of Ophthalmology.
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III. Vitreoretinal Surgery Trials

(1) DRCR Protocol D

Vitrectomy Outcomes in Eyes with Diabetic
Macular Edema and Vitreomacular Traction

Diabetic Retinopathy Clinical Research Network Writing Committee* on behalf of the DRCR .net

Purpose: To evaluate vitrectomy for diabetic macular edema (DME) in eyes with at least moderate vision loss
and vitreomacular traction.

Design: Prospective cohort study.

Participants: The primary cohort included 87 eyes with DME and vitreomacular traction based on investi-
gator’s evaluation, visual acuity 20/63-20/400, optical coherence tomography (OCT) central subfield >300
microns and no concomitant cataract extraction at the time of vitrectomy.

Methods: Surgery was performed according to the investigator's usual routine. Follow-up visits were
performed after 3 months, 6 months (primary end point), and 1 year.

Main Outcome Measures: Visual acuity, OCT retinal thickening, and operative complications.

Results: At baseline, median visual acuity in the 87 eyes was 20/100 and median OCT thickness was 491
microns. During vitrectomy, additional procedures included epiretinal membrane peeling in 61%, internal limiting
membrane peeling in 54%, panretinal photocoagulation in 40%, and injection of corticosteroids at the close of
the procedure in 64%. At 6 months, median OCT central subfield thickness decreased by 160 microns, with 43%
having central subfield thickness <250 microns and 68% having at least a 50% reduction in thickening. Visual
acuity improved by =10 letters in 38% (95% confidence interval, 28%-49%) and deteriorated by =10 letters in
22% (95% confidence interval, 13%-31%). Postoperative complications through 6 months included vitreous
hemorrhage (5 eyes), elevated intraocular pressure requiring treatment (7 eyes), retinal detachment (3 eyes), and
endophthalmitis (1 eye). Few changes in results were noted between 6 months and 1 year.

Conclusions: After vitrectomy performed for DME and vitreomacular traction, retinal thickening was re-
duced in most eyes. Between 28% and 49% of eyes with characteristics similar to those included in this study
are likely to have improvement of visual acuity, whereas between 13% and 31% are likely to have worsening. The
operative complication rate is low and similar to what has been reported for this procedure. These data provide
estimates of surgical outcomes and serve as a reference for future studies that might consider vitrectomy for
DME in eyes with at least moderate vision loss and vitreomacular traction.

Financial Disclosure(s): Proprietary or commercial disclosure may be found after the references.
Ophthalmology 2010;117:1087-1093 © 2010 by the American Academy of Ophthalmology.
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(2) DRVS

Early Vitrectomy for Severe Vitreous
Hemorrhage in Diabetic Retinopathy

Two-Year Results of a Randomized Trial
Diabetic Retinopathy Vitrectomy Study Report 2

The Diabetic Retinopathy Vitrectomy Study Research Group

Abstract

Six hundred sixteen eyes with recent severe diabetic vitreous hemorrhage reducing visual
acuity to 5/200 or less for at least one month were randomly assigned to
either early vitrectomy or deferral of vitrectomy for one year. After two years of follow-up,
25% of the early vitrectomy group had visual acuity of 10/20 or better compared with 15%
in the deferral group (P = .01). In patients with Type I diabetes, who were on the average
younger and had more-severe proliferative retinopathy, there was a clear-cut advantage
for early vitrectomy, as reflected in the percentage of eyes recovering visual acuity of
10/20 or better (36% vs 12% in the deferral group, P = .0001). No such advantage was
found in the Type II diabetes group (16% in the early group vs 18% in the deferral group),
but evidence that this advantage differed by diabetes type was of borderline significance.
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(3) ETDRS - Report 17

Abstract

BACKGROUND:

The Early Treatment Diabetic Retinopathy Study (ETDRS) enrolled 3711 patients with mild-to-
severe nonproliferative or early proliferative diabetic retinopathy in both eyes. Patients were
randomly assigned to aspirin 650 mg/day or placebo. One eye of each patient was assigned
randomly to early photocoagulation and the other to deferral of photocoagulation. Follow-up
examinations were scheduled at least every 4 months, and photocoagulation was initiated in eyes
assigned to deferral as soon as high-risk proliferative retinopathy was detected. Aspirin was not
found to have an effect on retinopathy progression or rates of vitreous hemorrhage. The risk of a
combined end point, severe visual loss or vitrectomy, was low in eyes assigned to deferral (6% at 5
years) and was reduced by early photocoagulation (4% at 5 years). Vitrectomy was carried out in
208 patients during the 9 years of the study. This report presents baseline and previtrectomy
characteristics and visual outcome in these patients.

METHODS:
Information collected at baseline and during follow-up as part of the ETDRS protocol was
supplemented by review of clinic charts for visual acuity and ocular status immediately before
vitrectomy.

RESULTS:

Vitrectomy was performed in 208 (5.6%) of the 3711 patients (243 eyes) enrolled in the ETDRS.
The 5-year vitrectomy rates for eyes grouped by their initial photocoagulation assignment were as
follows: 2.1% in the early full scatter photocoagulation group, 2.5% in the early mild scatter group,
and 4.0% in the deferral group. The 5-year rates of vitrectomy (in one or both eyes) were 5.4% in
patients assigned to aspirin and 5.2% in patients assigned to a placebo. The indications for
vitrectomy were either vitreous hemorrhage (53.9%) or retinal detachment with or without
vitreous hemorrhage (46.1%). Before vitrectomy, visual acuity was 5/200 or worse in 66.7% of
eyes and better than 20/100 in 6.2%. One year after vitrectomy, the visual acuity was 20/100 or
better in 47.6% of eyes, including 24.0% with visual acuity of 20/40 or better.

CONCLUSIONS:

With frequent follow-up examinations and timely scatter (panretinal) photocoagulation, the 5-year
cumulative rate of pars plana vitrectomy in ETDRS patients was 5.3%. Aspirin use did not influence
the rate of vitrectomy.
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(1) DCCT study
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(4) ACCORD

N Engl J Med. 2010 Jul 15;363(3):233-44. doi: 10.1056/NEJMoa1001288. Epub 2010 Jun 29.

Effects of Medical Therapies on Retinopathy
Progression in Type 2 Diabetes

The ACCORD Study Group and ACCORD Eye Study Group*

ABSTRACT

BACKGROUND

We investigated whether intensive glycemic control, combination therapy for dys-
lipidemia, and intensive blood-pressure control would limit the progression of dia-
betic retinopathy in persons with type 2 diabetes. Previous data suggest that these
systemic factors may be important in the development and progression of diabetic
retinopathy.

METHODS

In a randomized trial, we enrolled 10,251 participants with type 2 diabetes who
were at high risk for cardiovascular disease to receive either intensive or standard
treatment for glycemia (target glycated hemoglobin level, <6.0% or 7.0 to 7.9%, re-
spectively) and also for dyslipidemia (160 mg daily of fenofibrate plus simvastatin
or placebo plus simvastatin) or for systolic blood-pressure control (target, <120 or
<140 mm Hg). A subgroup of 2856 participants was evaluated for the effects of
these interventions at 4 years on the progression of diabetic retinopathy by 3 or more
steps on the Early Treatment Diabetic Retinopathy Study Severity Scale (as assessed
from seven-field stereoscopic fundus photographs, with 17 possible steps and a high-
er number of steps indicating greater severity) or the development of diabetic retin-
opathy necessitating laser photocoagulation or vitrectomy.

RESULTS

At 4 years, the rates of progression of diabetic retinopathy were 7.3% with intensive
glycemia treatment, versus 10.4% with standard therapy (adjusted odds ratio, 0.67;
95% confidence interval [CI], 0.51 to 0.87; P=0.003); 6.5% with fenofibrate for in-
tensive dyslipidemia therapy, versus 10.2% with placebo (adjusted odds ratio, 0.60;
95% CI, 0.42 to 0.87; P=0.006); and 10.4% with intensive blood-pressure therapy,
versus 8.8% with standard therapy (adjusted odds ratio, 1.23; 95% CI, 0.84 to 1.79;
P=0.29).

CONCLUSIONS
Intensive glycemic control and intensive combination treatment of dyslipidemia, but
not intensive blood-pressure control, reduced the rate of progression of diabetic
retinopathy. (Funded by the National Heart, Lung, and Blood Institute and others;
ClinicalTrials.gov numbers, NCT00000620 for the ACCORD study and NCT00542178
for the ACCORD Eye study.)
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