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EYLEA® SEMPRE PIÙ VICINO ALLE ESIGENZE DEI PAZIENTI

CONSULTA RCP EYLEA®4

DME: edema maculare diabetico; RCT: studi clinici randomizzati; CST: spessore retinico centrale; LOCF: ultima 
osservazione effettuata; IAI: terapia intravitreale con aflibercept; PRN: pro re nata; 2q4: 2 mg IAI ogni 4 settimane; 
2q8: 2 mg IAI ogni 8 settimane dopo 5 dosi mensili iniziali; AV: acuità visiva; CRT: spessore retinico centrale

VISTA: controlli con il laser n=154; IAI 2q4 n=154; IAI 2q8 n=151. VIVID: controlli con il laser n=132; IAI 2q4 n=136; IAI 2q8 n=135.1
ap<0,0001 vs controlli con il laser.1

Mod. da Figg. 3 A e B ref. 1

Mod. da Fig. 1C ref. 2

Mod. da Fig. 2 ref. 3

Variazione media del CST dal basale alla settimana 148 negli studi VISTA e VIVID1

Differenze nel CST degli occhi trattati con ranibizumab o aflibercept 
nel corso dei 12 mesi di osservazione2

Variazioni medie del CRT nel corso degli studi 
VISTA DME ed ENDURANCE3
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Intravitreal Aflibercept for Diabetic
Macular Edema

148-Week Results from the VISTA and VIVID Studies

Jeffrey S. Heier, MD,1 Jean-François Korobelnik, MD,2,3,4 David M. Brown, MD,5 Ursula Schmidt-Erfurth, MD,6

Diana V. Do, MD,7 Edoardo Midena, MD,8 David S. Boyer, MD,9 Hiroko Terasaki, MD,10 Peter K. Kaiser, MD,11

Dennis M. Marcus, MD,12 Quan D. Nguyen, MD,7 Glenn J. Jaffe, MD,13 Jason S. Slakter, MD,14

Christian Simader, MD,6 Yuhwen Soo, PhD,15 Thomas Schmelter, PhD,16 Robert Vitti, MD,15

Alyson J. Berliner, MD, PhD,15 Oliver Zeitz, MD,16,17 Carola Metzig, MD,16 Frank G. Holz, MD18

Purpose: To compare efficacy and safety of intravitreal aflibercept injection (IAI) with macular laser photo-
coagulation for diabetic macular edema (DME) over 3 years.

Design: Two similarly designed phase 3 trials: VISTADME and VIVIDDME.
Participants: Patients (eyes; n ¼ 872) with central-involved DME.
Methods: Eyes received IAI 2 mg every 4 weeks (2q4), IAI 2 mg every 8 weeks after 5 monthly doses (2q8), or

laser control. From week 24, if rescue treatment criteria were met, IAI patients received active laser, and laser
control patients received IAI 2q8. From week 100, laser control patients who had not received IAI rescue treat-
ment received IAI as needed per retreatment criteria.

Main Outcome Measures: The primary end point was the change from baseline in best-corrected visual
acuity (BCVA) at week 52. We report the 148-week results.

Results: Mean BCVA gain from baseline to week 148 with IAI 2q4, IAI 2q8, and laser control was 10.4, 10.5,
and 1.4 letters (P < 0.0001) in VISTA and 10.3, 11.7, and 1.6 letters (P < 0.0001) in VIVID, respectively. The
proportion of eyes that gained �15 letters from baseline at week 148 was 42.9%, 35.8%, and 13.6% (P < 0.0001)
in VISTA and 41.2%, 42.2%, and 18.9% (P < 0.0001) in VIVID, respectively. Greater proportions of eyes treated
with IAI 2q4 and IAI 2q8 versus those treated with laser control had an improvement of �2 steps in the Diabetic
Retinopathy Severity Scale (DRSS) score in both VISTA (29.9% and 34.4% vs. 20.1% [P ¼ 0.0350, IAI 2q4; P ¼
0.0052, IAI 2q8]) and VIVID (44.3% and 47.8% vs. 17.4% [P < 0.0001 for both]). In an integrated safety analysis,
the most frequent ocular serious adverse event was cataract (3.1%, 2.1%, 0.3% for 2q4, 2q8, and control).

Conclusions: Visual improvements observed with both IAI regimens (over laser control) at weeks 52 and 100
were maintained at week 148, with similar overall efficacy in the IAI 2q4 and IAI 2q8 groups. Treatment with IAI
also had positive effects on the DRSS score. Over 148 weeks, the incidence of adverse events was consistent
with the known safety profile of IAI. Ophthalmology 2016;123:2376-2385 ª 2016 by the American Academy of
Ophthalmology

Supplemental material is available at www.aaojournal.org.

The diabetes mellitus epidemic is growing. According to
current predictions, by 2040, approximately 1 in every 10
adults (642 million) worldwide will have the disease.1

Diabetic retinopathy and associated diabetic macular
edema (DME) are serious diabetes mellitus complications
and are the leading causes of blindness and visual
disability in working-age adults.2,3

Current treatment options for DME include macular laser
photocoagulation,4 corticosteroids,5 and anti-vascular
endothelial growth factor (VEGF) agents (i.e., intravitreal
aflibercept, ranibizumab, and off-label use of bev-
acizumab).6e8 There is a large body of evidence to support
anti-VEGF use. Because of superior anatomic and

functional outcomes,6e11 anti-VEGF agents have rapidly
replaced macular laser photocoagulation as the standard of
care to treat DME.

Aflibercept, a 115-kDA recombinant fusion protein, is
composed of the key VEGF binding domains of human
VEGF receptors 1 and 2 fused to the constant Fc domain of
human immunoglobulin G1,12 and it binds VEGF-A with
high affinity.13 Unlike ranibizumab and bevacizumab,
aflibercept also binds to placental growth factor.13

Intravitreal aflibercept injection (IAI), which is also known
as “VEGF Trap Eye” or “IVT-AFL” in the scientific
literature, is currently indicated to treat neovascular age-
related macular degeneration (AMD), macular edema
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Ranibizumab or Aflibercept for Diabetic
Macular Edema

Comparison of 1-Year Outcomes from the Fight Retinal
Blindness! Registry

Sanjeeb Bhandari, MBBS, MD,1 Vuong Nguyen, PhD,1 Samantha Fraser-Bell, MBBS, PhD,1

Hemal Mehta, MD, FRCOphth,1,2 Francesco Viola, MD,3 Florian Baudin, MD,4 Pierre-Henry Gabrielle, MD,4

Catherine Creuzot-Garcher, MD,4 Mark Gillies, MBBS, PhD,1 Daniel Barthelmes, MD, PhD1,5

Purpose: Both ranibizumab and aflibercept improved vision and decreased macular thickness in eyes with
diabetic macular edema (DME) in clinical trials. This study compared the 12-month treatment outcomes of each
drug in routine clinical practice.

Design: Retrospective analysis of data from the prospectively designed observational Fight Retinal Blind-
ness! registry.

Participants: Treatment-naive eyes tracked in the registry that initiated treatment with either ranibizumab
(0.5 mg) or aflibercept (2 mg) for DME from December 1, 2013, through June 1, 2018.

Methods: Visual acuity (VA) was analyzed at 12 months in all eyes (completers, noncompleters, and eyes that
switched treatment).

Main Outcome Measures: The primary outcome was the mean change in VA from baseline to 12 months.
Results: We identified 383 eyes (ranibizumab, n ¼ 166 eyes; aflibercept, n ¼ 217 eyes) of 291 patients. Eyes

receiving aflibercept showed a lower mean VA (mean difference, e3.1 letters) and a thicker maculae (mean
difference, þ26 mm) at baseline than those receiving ranibizumab, which were not significantly different. Patients
receiving ranibizumab were older (mean difference, þ2.7 years). The adjusted mean difference in VA change and
central subfield thickness (CST) reduction were, respectively, þ1 letter (1.4 letters for aflibercept vs. 0.4 letter for
ranibizumab; P ¼ 0.4) and e30 mm (e85 vs. e55 mm; P < 0.01) in eyes with initial VA of 20/40 or better and þ3
letters (10.6 vs. 7.6 letters; P < 0.01) and e46 mm (e148 vs. e102 mm; P < 0.02) in those with VA of 20/50 or
worse. Eyes in the aflibercept group received more median injections over 12 months than the ranibizumab group
although this difference was not significant (8 vs. 6 injections; P ¼ 0.13). Treatment switches, albeit low, were
more frequent from ranibizumab to aflibercept than vice versa. Significantly more eyes in the aflibercept group
were lost to follow-up within 12 months (21% vs. 9% ranibizumab; P < 0.01).

Conclusions: Both drugs were beneficial for DME. Aflibercept-treated eyes, which had borderline worse vision
and thicker maculae at baseline, showed larger CST reductions after 12 months of treatment. Larger VA gains were
observed with aflibercept treatment when the initial VA was 20/50 or worse.Ophthalmology 2019;-:1e8ª 2019 by
the American Academy of Ophthalmology

Supplemental material available at www.aaojournal.org.

Ranibizumab (Lucentis; Genentech, Inc., South San Fran-
cisco, CA; Novartis, Basel, Switzerland) and aflibercept
(Eylea; Regeneron Pharmaceuticals Inc., Tarrytown, NY/
Bayer) are vascular endothelial growth factor (VEGF) in-
hibitors used as first-line treatment for diabetic macular
edema (DME).1e4 The Diabetic Retinopathy Clinical
Research Network (DRCR.net) Protocol T study found that
aflibercept (2 mg) was more effective than ranibizumab (0.3
mg) in improving vision at 1 year in eyes with visual acuity
(VA) of 68 letters or fewer (Snellen equivalent, 20/50) at
presentation, whereas no difference was observed in those

with VA of 69 letters or better (Snellen equivalent, 20/40) at
presentation.5 This difference was not observed 2 years after
starting treatment.6 A meta-analysis of 24 clinical trials of
anti-VEGF treatments for DME produced “moderate” evi-
dence that aflibercept had an advantage over ranibizumab 1
year after starting treatment in terms of VA and reduction in
macular edema.7

Clinical trials determine the effects of new treatments in
controlled conditions for a selected group of patients who
may not be representative of the general population with the
disease. The validity of results of clinical trials are
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Long-term outcomes with as-needed aflibercept in 
diabetic macular oedema: 2-year outcomes of the 
ENDURANCE extension study
Charles C Wykoff,1,2 William C Ou,1 Rahul N Khurana,3,4 David M Brown,1,2 
W Lloyd Clark,5 David S Boyer,6 for the ENDURANCE Study Group

To cite: Wykoff CC, Ou WC, 
Khurana RN, et al. 
Br J Ophthalmol 
2018;102:631–636.

1Retina Consultants of Houston, 
Houston, Texas, USA
2Blanton Eye Institute, Houston 
Methodist Hospital and Weill 
Cornell Medical College, 
Houston, Texas, USA
3Northern California Retina 
Vitreous Associates, Mountain 
View, California, USA
4Department of Ophthalmology, 
University of California, San 
Francisco, California, USA
5Palmetto Retina Center, West 
Columbia, South Carolina, USA
6Retina-Vitreous Associates 
Medical Group, Los Angeles, 
California, USA

Correspondence to
Dr Charles C Wykoff, Retina 
Consultants of Houston and 
Blanton Eye Institute, Houston 
Methodist Hospital and Weill 
Cornell Medical College, 
Houston, TX 77030, USA;  
ccwmd@ houstonretina. com

Received 27 June 2017
Revised 1 August 2017
Accepted 4 August 2017
Published Online First 
16 August 2017

AbsTrACT
background/aims To evaluate the efficacy and 
safety of individualised 2.0 mg intravitreal aflibercept 
retreatment for diabetic macular oedema (DME) through 
the fifth year of management.
Methods This is a phase IV, 2-year, open-label 
extension study. Sixty patients completing the 3-year 
VISTA DME (Study of Intravitreal Aflibercept Injection 
in Patients With Diabetic Macular Edema) phase III trial 
enrolled in the ENDURANCE (Long-Term Efficacy and 
Safety of Intravitreal Aflibercept for the Treatment of 
DME in Subjects Who Completed the VISTA DME Trial) 
extension study. All patients received aflibercept in the 
presence of clinically relevant DME. Intervals between 
visits were prescribed according to disease activity. The 
main outcome measure was mean aflibercept injections 
given through 2 years.
results A mean of 7.7 aflibercept injections were 
administered through 2 years. Fifteen (25%) patients 
required no retreatment and 48% (n=29) of patients 
received five or fewer injections through 2 years. 
Among patients who received at least one aflibercept 
retreatment during ENDURANCE, the mean number 
of injections through 2 years was 9.5. The mean visual 
acuity and central retinal thickness gains achieved 
during VISTA DME were maintained and stable during 
ENDURANCE. The most notable safety signal was 
progression of diabetic retinopathy. Six (10%) patients 
converted from non-proliferative to proliferative 
diabetic retinopathy (PDR), and a total of eight patients 
experienced PDR events occurring at a mean of 387 days 
following the previous aflibercept treatment.
Conclusion The need for aflibercept retreatment was 
substantially reduced in the fourth and fifth years of 
aflibercept dosing for DME following initiation of therapy 
in the VISTA DME trial. While vision gains achieved 
during the 3-year VISTA DME trial were maintained 
through ENDURANCE with a reduced treatment burden, 
clinically relevant worsening of diabetic retinopathy was 
observed with progression to PDR in 10% of the eyes.
Trial registration number NCT02299336

InTroduCTIon
Diabetes mellitus is a global epidemic with approxi-
mately 1 in 12 adults being directly affected. Micro-
vascular damage to the retina, diabetic retinopathy 
(DR), is one of the most common end-organ mani-
festations of the disease, resulting in retinal 
non-perfusion and breakdown of the blood–retinal 
barrier with subsequent exudation of fluid, protein 

and lipid. Such diabetic macular oedema (DME) is 
the most common cause of blindness among work-
ing-age populations in many developed countries.

Blockade of vascular endothelial growth factor-A 
(VEGF) is remarkably effective in the management 
of DME. Repeated intravitreal injection of the 
Food and Drug Administration (FDA)-approved 
ranibizumab (Lucentis; Genentech, South San Fran-
cisco, California, USA)1 2 and aflibercept (Eylea; 
Regeneron Pharmaceuticals, Tarrytown, New York, 
USA),3 4 as well as the non-FDA approved beva-
cizumab (Avastin, Genentech), leads to sustained 
visual acuity (VA) gains and anatomic improve-
ments.1 3 5 6

Limited prospective data exist concerning the 
longer term management of patients with DME and 
DR. In the  DRCR. net Protocol I7 and the open-
label extension (OLE) following completion of 
the RIDE (Ranibizumab Injection in Subjects With 
Clinically Significant Macular Edema With Center 
Involvement Secondary to Diabetes Mellitus)/RISE 
(Ranibizumab Injection in Subjects with Clinically 
Significant Macular Edema With Center Involve-
ment Secondary to Diabetes Mellitus) phase III 
trials,8 initial visual and anatomic gains realised 
with intensive anti-VEGF therapy were maintained 
on transition to less frequent ranibizumab dosing.

The ENDURANCE (Long-Term Efficacy and 
Safety of Intravitreal Aflibercept for the Treatment 
of DME in Subjects Who Completed the VISTA 
DME Trial) extension study assessed the ability of 
an individualised aflibercept retreatment approach 
to maintain the benefits achieved with aflibercept 
during the preceding VISTA DME (Study of Intrav-
itreal Aflibercept Injection in Patients With Diabetic 
Macular Edema) phase III trial.3 Additionally, 
ENDURANCE assessed the ability of macular laser 
to decrease treatment burden. Through ENDUR-
ANCE week 52, visual and anatomic improvements 
achieved during VISTA DME were maintained with 
a mean of 4.5 aflibercept injections, with 30% of 
patients requiring no retreatment.9 The present 
manuscript describes outcomes of the second and 
final year of ENDURANCE.

MeThods
The ENDURANCE extension study was a phase 
IV, open-label study (NCT02299336) aimed at 
assessing the need for ongoing aflibercept following 
the 3-year, phase III VISTA DME trial.3 4 All of 
the patients completing the VISTA DME trial10 
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Miglioramenti rilevanti del CST rispetto al basale, significativamente 
maggiori alla settimana 148 rispetto a quelli osservati nel gruppo trattato 
con il laser in entrambi gli studi.1

Nella real life, la differenza nella variazione media del CST tra aflibercept 
e ranibizumab è stata significativamente favorevole per aflibercept.2

Il vantaggio di aflibercept rispetto a ranibizumab nel ridurre lo spessore
maculare è risultato indipendente dalla AV al basale.2

Miglioramenti medi del CRT ancora presenti e stabili al termine del quarto
e quinto anno di trattamento.3

https://pharmaportal.bayer.it/sites/g/files/vrxlpx28146/files/2021-08/RCP%20Eylea%20PFS%20LUGLIO_2021.pdf

