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1. Laser Trials 
 

(1) Diabetic Retinopathy Study (DRS) 
 
 
 

The Diabetic Retinopathy Study Research Group:  Photocoagulation treatment of 
proliferative diabetic retinopathy:  Clinical Application of Diabetic Retinopathy Study 
(DRS) Findings:  DRS Report No. 8. Ophthalmology 88:  583-600, 1981. 
 
The Diabetic Retinopathy Study Research Group:  Four risk factors for severe visual loss 
in diabetic retinopathy:  DRS Report No. 3. Arch Ophthalmol 97:  654-655, 1979. 

 
 

• The DRS was a randomized, prospective clinical trial evaluating photocoagulation 
(PDR) treatment to one eye of patients with clear media and advanced NPDR or 
PDR in both eyes. The primary outcome measurement in the DRS was severe 
visual loss (SVL) defined as a visual acuity of less than 5/200 on two consecutive 
follow-up examinations four months apart.     
    

• The DRS demonstrated a 50% or greater reduction in the rates of SVL in eyes 
treated with PRP compared to untreated control eyes during follow up of up to 5 
years.   

 
• DRS “high-risk” PDR was defined as any one of the following: 

o Mild (1/4 to 1/3 disc area) neovascularization of the disc (NVD) with 
vitreous hemorrhage.   

o Moderate to severe NVD with or without vitreous hemorrhage. 
o Moderate (1/2 disc area) neovascularization elsewhere (NVE) with 

 vitreous hemorrhage 
 

• Another way of defining DRS “high-risk PDR is by any three of the four  
   Retinopathy Risk Factors: 

o The presence of vitreous or preretinal hemorrhage. 
o The presence of new vessels. 
o Location of new vessels on or near the optic disc. 
o Moderate to severe extent of new vessels. 

 
• The DRS recommended prompt PRP of eyes with high-risk PDR because this 

group had the highest risk of SVL.  The complications of argon laser PRP in the 
DRS were generally mild but included a drop in visual acuity of one or more lines 
in 11% and visual field loss in 5%.  
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(2) The Early Treatment Diabetic Retinopathy Study (ETDRS)   

 
• The ETDRS was a randomized, prospective study evaluating photocoagulation and aspirin 

treatment of diabetic patients with less than high-risk PDR in both eyes.  The primary 
outcome measurement in the ETDRS was moderate visual loss (MVL) comparing baseline 
with follow up visual acuities.  MLV was defines as a doubling of the visual angle (e.g., a drop 
from 20/20 to 20/40 or from 20/50 to 20/100), a drop of 15 or more letters on ETDRS visual 
acuity charts, or a drop of 3 or more lines of Snellen equivalent.  
 

• It defined clinically significant macular edema (CSME) as any one of the following:  
 

o Retinal edema located at or within 500 μm of the center of the macula. 
o Hard exudates at or within 500μm of the center if associated with thickening 

of adjacent retina.   
o A zone of thickening larger than one disc area if located within 1 disc diameter 

of the center of the macula.  
 

• Classification of diabetic retinopathy 
o Non-proliferative Diabetic Retinopathy (NPDR) 

▪ Mild - At least one: Microaneurysms or Dot/blot hemorrhages 
▪ Moderate – Marked hemorrhages/microaneurysms or Cotton 

wool spots (CWS) or Venous beading (VB) not fulfilling the 4-2-1 
rule. 

▪ Severe/Very Severe – as per 4-2-1 Rule: –  
• Marked hemorrhages/microaneurysms in all 4 quadrants  
• VB in 2 or more quadrants or  
• IRMAʼs in 1 quadrant 
Severe -  if 1 of the above 3 features present 
Very Severe - if 2 of the above 3 features present  

o Proliferative Diabetic Retinopathy (PDR) – Including high-risk  
 
 
 

The Early Treatment Diabetic Retinopathy Study Research Group:  Photocoagulation for 
diabetic macular edema.  Arch Ophthalmol 103:  1796-1806, 1985. 
 
The Early Treatment Diabetic Retinopathy Study Research Group:  Early Photocoagulation 
for diabetic retinopathy.   ETDRS Report No. 9. Ophthalmology (Suppl) 98:  766-785, 1991. 
 
The Early Treatment Diabetic Retinopathy Study Research Group: Effects of Aspirin 
Treatment on Diabetic Retinopathy. ETDRS Report No. 20. Arch Ophthalmol 113:  52-55, 
1995.   
 
Flynn HW JR., Chew EY, Simons BD, et al.  Pars plana vitrectomy in the Early Treatment 
Diabetic Retinopathy Study.  ETDRS Report No. 17. Ophthalmology 99:  1351-1357, 1992. 
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• The ETDRS addresses three issues:   

 
o 1) The efficacy of laser treatment for macular edema. It showed a 50% or greater 

reduction in the rates of MVL in laser treated eyes with CSME (compared to untreated 
control eyes)  

o 2) The timing for initiating PRP. The ETDRS stated that provided follow up can be 
maintained, scatter panretinal photocoagulation was not recommended for eyes with 
mild or moderate NPDR.  When NPDR becomes more severe and approaches the high-
risk stage, scatter PRP treatment can be considered and usually should not be delayed 
when the retinopathy reaches the high-risk stage.  

o 3) The value of aspirin treatment. At a dosage of 650mg per day, aspirin did not alter 
the rates of progression of diabetic retinopathy, had no influence on visual acuity 
outcomes, and did not increase the risk of vitreous hemorrhage. Therefore at this 
dosage, there appears to be no ocular contraindication to the use of aspirin in persons 
with diabetes who require it for treatment of cardiovascular diseases or for other 
medical indications. 
 
 

• Vitrectomy in the ETDRS was a secondary issue.  Vitrectomy was performed in 208 
(5.6%) of the 3711 patients (243 eyes) enrolled in the ETDRS.  The 5-year vitrectomy 
rates in the ETDRS were 5.4% in patients assigned to aspirin and 5.2% in patients 
assigned the placebo.  For eyes with more severe retinopathy and macular edema, the 
5-year rate for the combined endpoint of severe visual loss or occurrence of vitrectomy 
was higher (10.3%) in eyes assigned to deferral of photocoagulation unless HRC 
developed and was lower (5.6%) in full scatter treated eyes to 6.9% in mild scatter 
treated eyes) in the groups assigned to early PRP treatment.   
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(3) DRCR (Protocol A) 

 
Comparison of the Modified Early 
Treatment Diabetic Retinopathy Study 
and Mild Macular Grid Laser 
Photocoagulation Strategies 
for Diabetic Macular Edema 
Writing Committee for the Diabetic Retinopathy Clinical Research Network 

Objective: To compare 2 laser photocoagulation techniques for treatment of diabetic macular edema: the modified 
Early Treatment Diabetic Retinopathy Study (ETDRS) direct/grid photocoagulation technique and a 
potentially milder (but potentially more extensive) mild macular grid (MMG) laser technique in which micro 
aneurysms are not treated directly and small mild burns are placed throughout the macula, whether or not edema is 
present. 
 
Methods: Two hundred sixty-three subjects (mean age, 59 years) with previously untreated diabetic macular 
edema were randomly assigned to receive laser photocoagulation by either the modified ETDRS (162 eyes) or 
MMG (161 eyes) technique. Visual acuity, fundus photographs, and optical coherence tomography 
measurements were obtained at baseline and at 3.5, 8, and 12 months. Treatment was repeated if diabetic macular 
edema persisted. 
 
Main Outcome Measure: Change in optical coherence tomography measurements at 12-month follow-up. 
 
Results: Among eyes with a baseline central subfield thickness of 250 µm or greater, central subfield thickening de- 
creased by an average of 88 µm in the modified ETDRS group and by 49 µm in the MMG group at 12-month follow-
up (adjusted mean difference, 33 µm; 95% confidence interval, 5-61 µm; P = .02). Weighted inner zone 
thickening by optical coherence tomography decreased by 42 µm in the modified ETDRS group and by 28 µm in the 
 
MMG group (adjusted mean difference, 14 µm; 95% confidence interval, 1-27 µm; P=.04); maximum retinal thickening 
(maximum thickening of the central and 4 inner sub- fields) decreased by 66 and 39 µm, respectively (adjusted mean 
difference, 27 µm; 95% confidence interval, 6-47 µm; P=.01), and retinal volume decreased by 0.8 and 0.4 mm3, 
respectively (adjusted mean difference, 0.3 mm3; 95% confidence interval, 0.02-0.53 mm3; P = .03). At 12 months, the 
mean change in visual acuity was 0 letters in the modified ETDRS group and 2 letters worse in the MMG group 
(adjusted mean difference, 2 letters; 95% confidence interval, −0.5 to 5 letters; P = .10). 
 

Conclusions: At 12 months after treatment, the MMG technique was less effective at reducing optical coherence 
tomography–measured retinal thickening than the more extensively evaluated current modified ETDRS laser 
photocoagulation approach. However, the visual acuity outcome with both approaches is not substantially different. 
Given these findings, a larger long-term trial of the MMG technique is not justified. 
 
Application to Clinical Practice: Modified ETDRS focal photocoagulation should continue to be a standard 
approach for treating diabetic macular edema. 
Trial Registration: clinicaltrials.gov Identifier: NCT00071773. 
 

Arch Ophthalmol . 2007;125:469-480 
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(4) DRCR (Protocol B) 
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(5) DRCR (Protocol F) 
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(6) DRCR (Protocol K) 
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(7) DRCR (Protocol V) 

 

Comparative Effectiveness Study of Laser, Observation and 
Aflibercept for DME in eyes with Very Good VA. (NCT01909791) 
Official Title: Treatment for Central-Involved Diabetic Macular Edema in Eyes With Very 
Good Visual Acuity.  

Study Type: Interventional/Randomized/Safety - Efficacy Study / Parallel Assignment / 
Single Blind (Outcomes Assessor) Masking 

 

Primary Objective - To compare the % of eyes that have lost at least 5 letters of visual 
acuity at 2 years compared with baseline mean visual acuity in eyes with central-involved 
DME and good visual acuity defined as a Snellen equivalent of 20/25 or better (electronic-
ETDRS letter score of 79 or better) that receive  

 (1) Prompt focal/grid photocoagulation + deferred anti-VEGF,  

(2) Observation + deferred anti-VEGF, or  

(3) Prompt anti-VEGF 

 

Secondary Objective - Other visual acuity outcomes 

• Percentage of eyes needing anti-VEGF treatment 

• Optical Coherence Tomography (OCT) Outcomes 

• Proportion of eyes avoiding vitreous hemorrhage or panretinal photocoagulation 
(PRP) or vitrectomy for PDR 

• Safety Outcomes 

• Associated treatment and follow-up exam costs 

 

Current Status – Recruiting participants 

 

Estimated Completion Date – March 2017 
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(8) CLARITY Trial 
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II. Pharmacotherapy Trials 
 
(1) DRCR Protocol I 
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(1) DRCR Protocol I (3 year Results) 

 

Intravitreal Ranibizumab for Diabetic Macular 
Edema with Prompt versus Deferred Laser 
Treatment Three-Year Randomized Trial Results 
Diabetic Retinopathy Clinical Research Network* Writing Committee: Michael J. Elman, MD,1 Haijing 
Qin, MS,2 Lloyd Paul Aiello, MD,3 Roy W. Beck, MD,2 Neil M. Bressler, MD,4 Frederick L. Ferris III, 
MD,5 Adam R. Glassman, MS,2 Raj K. Maturi, MD, PC,6 Michele Melia, ScM2 

 
Objective: To report the 3-year follow-up results within a previously reported 
randomized trial evaluating prompt versus deferred (for >24 weeks) focal/grid laser 
treatment in eyes treated with intravitreal 0.5 mg ranibizumab for diabetic macular 
edema (DME). 
 
Design:   Multicenter, randomized clinical trial. 
 
Participants: Three hundred sixty-one participants with visual acuity of 20/32 to 
20/320 (approximate Snellen equivalent) and DME involving the fovea. 
 
Methods: Ranibizumab every 4 weeks until no longer improving (with resumption if 
worsening) and random assignment to prompt or deferred (>24 weeks) focal/grid laser 
treatment. 
 
Main Outcome Measures:   Best-corrected visual acuity and safety at the 156-week (3-
year) visit. 
 
Results:   The estimated mean change in visual acuity letter score from baseline through 
the 3-year visit was 2.9 letters more (9.7 vs. 6.8 letters; mean difference, 2.9 letters; 95% 
confidence interval, 0.4 –5.4 letters; P = 0.02) in the deferral group compared with the 
prompt laser treatment group. In the prompt laser treatment group and deferral group, 
respectively, the percentage of eyes with a >10-letter gain/loss was 42% and 56% (P = 
0.02), whereas the respective percentage of eyes with a >10-letter gain/loss was 10% and 
5% (P = 0.12). Up to the 3-year visit, the median numbers of injections were 12 and 
15 in the prompt and deferral groups, respectively (P = 0.007), including 1 and 2 
injections, respectively, from the 2-year up to the 3-year visit. At the 3-year visit, the 
percentages of eyes with central subfield thickness of 250 µm or more on time-domain 
optical coherence tomography were 36% in both groups (P = 0.90). In the deferral group, 
54% did not receive laser treatment during the trial. Systemic adverse events seemed to 
be similar in the 2 groups. 
 
Conclusions: These 3-year results suggest that focal/grid laser treatment at the 
initiation of intravitreal ranibizumab is no better, and possibly worse, for vision outcomes 
than deferring laser treatment for 24 weeks or more in eyes with DME involving the fovea 
and with vision impairment. Some of the observed differences in visual acuity at 3 years 
may be related to fewer cumulative ranibizumab injections during follow-up in the 
prompt laser treatment group. Follow-up through 5 years continues. 
Financial  Disclosure(s):   Proprietary  or  commercial  disclosure  may  be  found  after  
the  references. 
 
Ophthalmology 2012;119:2312–2318  
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(1) DRCR Protocol I (5 year Results) 
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(2) DRCR (Ranibizumab +/- Laser in management of DME in 
vitrectomized versus non-vitrectomized eyes)  
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(3) DRCR (Protocol N)  

 
 

 
  



17 
 

(3) DRCR (Protocol N) 
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Results
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Discussion 
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(4) DRCR (Protocol S – 2 years) 
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(4) DRCR (Protocol S – 5 years) 
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(5)DRCR (Protocol T-1 Year) 
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(5)DRCR (Protocol T-2 Years) 
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(6) DRCR (Protocol U)  
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(7) READ-1 Study 

 
Am J Ophthalmol. 2006 Dec;142(6):961-9. 

 
Abstract 
 
PURPOSE: The role of vascular endothelial growth factor (VEGF) in diabetic macular 
edema (DME) was tested with ranibizumab, a specific antagonist of VEGF. 
 
DESIGN: A nonrandomized clinical trial. 
 
METHODS: Ten patients with chronic DME received intraocular injections of 0.5 mg of 
ranibizumab at baseline and at one, two, four, and six months. The primary outcome was 
change in foveal thickness between baseline and seven months, and the secondary outcome 
measures were changes from baseline in visual acuity and macular volume. 
 
RESULTS: Mean values at baseline were 503 micron for foveal thickness, 9.22 mm3 
for macular volume, and 28.1 letters (20/80) read on an Early 
Treatment Diabetic Retinopathy Study (ETDRS) visual acuity chart. At seven months (one 
month after the fifth injection), the mean foveal thickness was 257 micron, which was a 
reduction of 246 micron (85% of the excess foveal thickness present at baseline; P = .005 by 
Wilcoxon signed-rank test for likelihood that this change is due to ranibizumab rather than 
chance). The macular volume was 7.47 mm3, which was a reduction of 1.75 mm3 (77% of 
the excess macular volume at baseline; P = .009). Mean visual acuity was 40.4 letters 
(20/40), which was an improvement of 12.3 letters (P = .005). The injections were well-
tolerated with no ocular or systemic adverse events. 
 
CONCLUSION: Intraocular injections of ranibizumab significantly reduced foveal thickness 
and improved visual acuity in 10 patients with DME, which demonstrated that VEGF is an 
important therapeutic target for DME. A randomized, controlled, double-masked trial is 
needed to test whether intraocular injections of ranibizumab provide long-term benefit to 
patients with DME. 
  

Vascular Endothelial Growth Factor Is a
Critical Stimulus for Diabetic Macular Edema

QUAN DONG NGUYEN, MD, MSC, SINAN TATLIPINAR, MD, SYED MAHMOOD SHAH,
MBBS, JULIA A. HALLER, MD, EDWARD QUINLAN, MD, JENNIFER SUNG, MD,

INGRID ZIMMER-GALLER, MD, DIANA V. DO, MD,
AND PETER A. CAMPOCHIARO, MD

● PURPOSE: The role of vascular endothelial growth
factor (VEGF) in diabetic macular edema (DME) was
tested with ranibizumab, a specific antagonist of VEGF.
● DESIGN: A nonrandomized clinical trial.
● METHODS: Ten patients with chronic DME received
intraocular injections of 0.5 mgof ranibizumab at base-
line and at one, two, four, and six months. The primary
outcomewaschange in foveal thicknessbetween baseline
and seven months, and the secondary outcomemeasures
were changes from baseline in visual acuity andmacular
volume.
● RESULTS: Mean values at baseline were 503 m for
foveal thickness, 9.22 mm3 for macular volume, and
28.1 letters(20/80) readon anEarly Treatment Diabetic
Retinopathy Study (ETDRS) visual acuity chart. At
seven months (one month after the fifth injection), the
mean foveal thicknesswas257 m, which wasa reduc-
tion of 246 m (85% of the excess foveal thickness
present at baseline; P .005 by Wilcoxon signed-rank
test for likelihood that thischange isdue to ranibizumab
rather than chance). Themacular volumewas7.47 mm3,
which wasa reduction of 1.75 mm3 (77% of the excess
macular volume at baseline; P .009). Mean visual
acuity was40.4 letters (20/40), which wasan improve-
ment of 12.3 letters (P .005). The injections were
well-toleratedwith noocular or systemic adverse events.
● CONCLUSION: Intraocular injections of ranibizumab
significantly reduced foveal thickness and improved vi-
sual acuity in 10 patients with DME, which demon-
strated that VEGF isan important therapeutic target for

DME. A randomized, controlled, double-masked trial is
needed to test whether intraocular injections of ranibi-
zumab provide long-term benefit to patients with DME.
(Am J Ophthalmol 2006;142:961–969. © 2006 by
Elsevier Inc. All rights reserved.)

DIABETIC RETINOPATHY IS THE MOST PREVALENT
causeof vision lossin workingaged individualsin
developed countries.1 Severe vision loss occurs

because of traction retinal detachments that complicate
retinal neovascularization, but the most common cause of
moderate vision loss is macular edema. Macular edema
occurs from the leakage of plasma into the central retina,
which causes it to thicken because of excess interstitial
fluid. The excess interstitial fluid is likely to disrupt ion
fluxesand the thickening of themacula results in stretch-
ingand distortion of neurons. Thereisreversiblereduction in
visual acuity, but over time theperturbed neuronsdie, which
results in permanent visual loss.
The leakage of plasma in patientswith diabetic macular

edema (DME) isvisualized by fluorescein angiography and
may be focal because of leakage from microaneurysms or
diffuse. Microaneurysms are thought to occur because of
hyperglycemia-induced pericyte death, which weakens the
wallsof retinal vesselsand resultsin thesmall aneurysmsin
which endothelial cellsare perturbed causing them to lose
their barrier qualities and leak.2 However, diffuse leakage
from retinal capillaries that do not show visible structural
changes(such asmicroaneurysms) isalso a common feature
of DME. This could be due to microscopic damage to
retinal vessels that are not visible in images that are
obtained during fluorescein angiography but could also be
due the presence of excessive amountsof pro-permeability
factors.
Recently, retinal hypoxia has been implicated in the

pathogenesis of DME.3 Hypoxia causes increased expres-
sion of vascular endothelial growth factor (VEGF), which
is a potent inducer of vascular permeability that has been
shown to cause leakage from retinal vessels.4,5 Thus, it is
reasonable to hypothesize that VEGFcontributes to DME.

Supplemental Material available at AJO.com.
Accepted for publication Jun 29, 2006.
From the The Wilmer Eye Institute, The Johns Hopkins University

School of Medicine, Baltimore, Maryland.
Supported by the Innovative Grant Award from the Juvenile Diabetes

Research Foundation; by a scholarship from the Scientific and Techno-
logical Research Council of Turkey (S.T.); and by a K23 Career
Development Award (EY 13552) from the National Eye Institute
(Q.D.N.). The study drug was provided by Genentech, Inc.
Inquiries to Peter A. Campochiaro, MD, Maumenee 719, TheWilmer

Eye Institute, The Johns Hopkins University School of Medicine, 600
North Wolfe St, Baltimore, MD 21287–9277; e-mail: pcampo@jhmi.edu

© 2006 BY ELSEVIER INC. ALL RIGHTS RESERVED.0002-9394/06/$32.00 961
doi:10.1016/j.ajo.2006.06.068
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(8) READ-2 Study 
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(8) READ-2 Study (Two-Year Outcomes) 
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(9) RISE and RIDE Study 
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(9) RIDE and RISE Study – Open-label Extension - Long Term Outcomes 
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(9) Results from RIDE and RISE 

Vision-Related Function after Ranibizumab 
Treatment for Diabetic Macular Edema 

 
 

Neil M. Bressler, MD,1 Rohit Varma, MD,2 Ivan J. Suñer, MD,3 Chantal M. Dolan, PhD,4 James 
Ward, PhD,4 Jason S. Ehrlich, MD, PhD,4 Shoshana Colman, PhD,4 Adam Turpcu, PhD,4 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 
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(11) BOLT Study 
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(11) BOLT Study (24 Month Data) 
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(12) FAME Study 
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(12) FAME Study 
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(13) MEAD Study 
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(13) MEAD Study – Subgroup Analysis 
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 (14) DAVINCI Study 
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(14) DAVINCI Study 
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(15) VISTA and VIVID - Study 
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(15) VISTA and VIVID – Study – 100 week results 

 
  



43 
 

III.    Vitreoretinal Surgery Trials  

(1) DRCR Protocol D 
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(1) DRCR Protocol D 
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(2) DRVS 

 

 

 

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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IV.  Medical Management Trials 
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(3) FIELD study 

 

 

 

 



51 
 

(4) ACCORD 

 

 
  



52 
 

(4) ACCORD 

 

 



53 
 

 

 

  



54 
 

 

Diabetic Retinopathy Clinical Research Network (DRCRnet) 
 
 

 

 
 
1. Browning DJ, Glassman AR, Aiello LP, Bressler NM, Bressler SB, Danis RP, Davis MD, Ferris FL, Huang 
SS, Kaiser PK, Kollman C, Sadda S, Scott IU, Qin H; Diabetic Retinopathy Clinical Research Network. 
Optical coherence tomography measurements and analysis methods in optical coherence 
tomography studies of diabetic macular edema. Ophthalmology.2008 Aug;115(8):1366-71, 1371.e1 
(Published). 
 
2. Browning DJ, Altaweel MM, Bressler NM, Bressler SB, Scott IU; Diabetic Retinopathy Clinical 
Research Network. Diabetic macular edema: what is focal and what is diffuse?. Am J 
Ophthalmol.2008 Nov;146 (5):649-55.e1-6. (Published). 
 
 
 
3. Glassman AR, Beck RW, Browning DJ, Danis RP, Kollman C; Diabetic Retinopathy Clinical Research 
Network Study Group. Comparison of optical coherence tomography in diabetic macular edema, with 
and without reading center manual grading from a clinical trials perspective. Invest Ophthalmol Vis 
Sci.2009 Feb;50 (2):560-6 (Published). 
 
 
4. Sun JK, Aiello LP, Stockman M, Cavallerano JD, Kopple A, Eagan S, Qin H, Kollman C, Beck RW, 
Glassman AR; Diabetic Retinopathy Clinical Research Network. Effects of dilation on Electronic-
ETDRS Visual Acuity in diabetic patients. Invest Ophthalmol Vis Sci.2009 Apr;50(4):1580-4. 
(Published). 
 
5. Bhavsar AR, Googe JM Jr, Stockdale CR, Bressler NM, Brucker AJ, Elman MJ, Glassman AR; Diabetic 
Retinopathy Clinical Research Network. The Risk of Endophthalmitis Following Intravitreal Injection in 
the DRCR.net Laser-Ranibizumab-Triamcinolone Clinical Trials. Arch Ophthalmol. 2009 
Dec;127(12):1581-3 (Published). 
 
6. Ferris FL, Miller KM, Glassman AR, Beck RW; Diabetic Retinopathy Clinical Research Network. A 
proposed method of logarithmic transformation of ocular coherence tomography data for use in 
clinical research. Ophthalmology 2010 Aug;117:1512–1516 (Published). 
 
7. Sun JK, Aiello LP, Cavallerano JD, Stockman M, Miller KM, Qin H, Beck RW, Glassman AR; Diabetic 
Retinopathy Clinical Research Network. Visual acuity testing using autorefraction or pinhole as 
compared with manual DRCR protocol refraction in individuals with diabetes. Ophthalmology.2011 
Mar;118:537–542 (Published). 
 
 
8. Gangaputra S, Almukhtar T, Glassman AR, Aiello LP, Bressler NM, Bressler SB, Danis RP, Davis MD, 
for the Diabetic Retinopathy Clinical Research Network. Comparison of Film and Digital Fundus 
Photographs in Eyes of Individuals with Diabetes Mellitus. IOVS 2011 Aug;52:6168-73 (Published). 
 
9. Bhavsar AR, Stockdale CR, Ferris FL III, Brucker AJ, Bressler NM, Glassman AR, for the Diabetic 
Retinopathy Clinical Research. Update on Risk of Endophthalmitis After Intravitreal Drug Injections 
and Potential Impact of Elimination of Topical Antibiotics. Arch Ophthalmol. 2012 Jun;130(6):809-810 
(Published).  
 
10.Bressler SB, Almukhtar T, Bhorade A, Bressler NM, Glassman AR, Huang S, Jampol LM, Kim JE, Melia 
M, for the Diabetic Retinopathy Clinical Research Network. Repeated Intravitreous Ranibizumab 



55 
 

Injections for Diabetic Macular Edema and the Risk of Sustained IOP Elevation or Ocular 
Hypotensive Treatment. JAMA Ophthalmology. 2014 (Submitted for Publication). 
(Manuscript) 

11.Bressler SB, Melia M, Glassman AR, Almukhtar T, Jampol LM, Shami M, Berger BB, Bressler NM, 
for the Diabetic Retinopathy Clinical Research Network. Ranibizumab plus prompt or deferred laser 
for diabetic macular edema in eyes with vitrectomy prior to anti-vascular endothelial growth 
factor therapy. Retina. 2014 (Submitted for Publication). 

12.Jampol LM, Bressler NM, Glassman AR. Revolution to a new standard treatment of diabetic 
macular edema. JAMA. 2014 Jun 11;311(22):2269-70 (Published). 
 
 
Protocol A - Laser Photocoagulation for Diabetic Macular Edema: 

1. Diabetic Retinopathy Clinical Research Network, Browning DJ, Glassman AR, Aiello LP, Beck RW, Brown 
DM, Fong DS, Bressler NM, Danis RP, Kinyoun JL, Nguyen QD, Bhavsar AR, Gottlieb J, Pieramici DJ, 
Rauser ME, Apte RS, Lim JI, Miskala PH. Relationship between optical coherence tomography-
measured central retinal thickness and visual acuity in diabetic macular edema. Ophthalmology.2007 
Mar;114(3):525-36 (Published).  

2. Writing Committee for the Diabetic Retinopathy Clinical Research Network, Fong DS, Strauber SF, 
Aiello LP, Beck RW, Callanan DG, Danis RP, Davis MD, Feman SS, Ferris F, Friedman SM, Garcia CA, 
Glassman AR, Han DP, Le D, Kollman C, Lauer AK, Recchia FM, Solomon SD. Comparison of the 
modified Early Treatment Diabetic Retinopathy Study and mild macular grid laser 
photocoagulation strategies for diabetic macular edema. Arch Ophthalmol.2007 Apr;125(4):469-80 
(Published). 
 
 
3. Davis MD, Bressler SB, Aiello LP, Bressler NM, Browning DJ, Flaxel CJ, Fong DS, Foster WJ, 
Glassman AR, Hartnett ME, Kollman C, Li HK, Qin H, Scott IU; Diabetic Retinopathy Clinical Research 
Network Study Group. Comparison of time-domain OCT and fundus photographic assessments of 
retinal thickening in eyes with diabetic macular edema. Invest Ophthalmol Vis Sci.2008 
May;49(5):1745-52 (Published). 
 
4. Browning DJ, Apte RS, Bressler SB, Chalam KV, Danis RP, Davis MD, Kollman C, Qin H, Sadda S, 
Scott IU; Diabetic Retinopathy Clinical Research Network. Association of the extent of diabetic 
macular edema as assessed by optical coherence tomography with visual acuity and retinal 
outcome variables. Retina.2009 Mar;29(3):300-5 (Published). 
 
5. Scott IU, Danis RP, Bressler SB, Bressler NM, Browning DJ, Qin H; Diabetic Retinopathy Clinical 
Research Network. Effect of focal/grid photocoagulation on visual acuity and retinal thickening in 
eyes with non- center-involved diabetic macular edema. Retina 2009 May;29(5):613-7 (Published). 
 
6. Danis RP, Scott IU, Qin H, Altaweel MM, Bressler NM, Bressler SB, Browning DJ, Kollman C; Diabetic 
Retinopathy Clinical Research Network. Association of fluorescein angiographic features with visual 
acuity and with OCT and stereoscopic color fundus photographic features of DME in a randomized 
clinical trial. Retina.2010 Dec;30(10):1627-37 (Published). 
 
 
Protocol B - Intravitreal Triamcinolone Acetonide versus Laser Study: 

1. Bhavsar AR, Ip MS, Glassman AR; DRCRnet and the SCORE Study Groups. The risk of 
endophthalmitis following intravitreal triamcinolone injection in the DRCRnet and SCORE clinical 
trials. Am J Ophthalmol.2007 Sep;144(3):454-6 (Published). 
 
2. Ip MS, Bressler SB, Antoszyk AN, Flaxel CJ, Kim JE, Friedman SM, Qin H; Diabetic Retinopathy Clinical 
Research Network. A randomized trial comparing intravitreal triamcinolone and focal/grid 
photocoagulation for diabetic macular edema: baseline features. Retina.2008 Jul-Aug;28(7):919-30 
(Published). 
 



56 
 

3. Diabetic Retinopathy Clinical Research Network. A randomized trial comparing intravitreal 
triamcinolone acetonide and focal/grid photocoagulation for diabetic macular edema. 
Ophthalmology.2008 Sep;115 (9):1447-9.e1-10 (Published). 
 
4. Diabetic Retinopathy Clinical Research Network (DRCR.net), Beck RW, Edwards AR, Aiello LP, 
Bressler NM, Ferris F, Glassman AR, Hartnett E, Ip MS, Kim JE, Kollman C. Three-year follow up of a 
randomized trial comparing focal/grid photocoagulation and intravitreal triamcinolone for diabetic 
macular edema. Arch Ophthalmol.2009 Mar;127(3):245-51 (Published). 
 
5. Bressler NM, Edwards AR, Beck RW, Flaxel CJ, Glassman AR, Ip MS, Kollman C, Kuppermann BD, 
Stone TW; Diabetic Retinopathy Clinical Research Network. Exploratory analysis of diabetic 
retinopathy progression through 3 years in a randomized clinical trial that compares intravitreal 
triamcinolone acetonide with focal/grid photocoagulation. Arch Ophthalmol. 2009 Dec;127(12):1566-
71 (Published).  
 
6. Aiello LP, Edwards AR, Beck RW, Bressler NM, Davis MD, Ferris FL, Glassman AR, Ip MS, Miller KM, 
for the Diabetic Retinopathy Clinical Research Network. Factors associated with improvement and 
worsening of visual acuity 2 years after focal/grid photocoagulation for diabetic macular edema. 
Ophthalmology 2010 May;117(5):946-953 (Published). 
 
 
7. Lauer AK, Bressler NM, Edwards AR, for the Diabetic Retinopathy Clinical Research Network. 
Frequency of Intraocular Pressure Increase within Days After Intravitreal Triamcinolone Injections 
in the Diabetic Retinopathy Clinical Research Network. Arch Ophthalmol. 2011 Aug;129(8):1097-1099. 
(Published).  
 
 
Protocol C - OCT Diurnal Variation Study: 
1. Diabetic Retinopathy Clinical Research Network, Danis RP, Glassman AR, Aiello LP, Antoszyk AN, Beck 
RW, Browning DJ, Ciardella AP, Kinyoun JL, Murtha TJ, Topping TM, Shami M, Sharuk GS, Wells JA 3rd. 
Diurnal variation in retinal thickening measurement by optical coherence tomography in center-
involved diabetic macular edema. Arch Ophthalmol.2006 Dec;124(12):1701-7 (Published). 
 
2. Diabetic Retinopathy Clinical Research Network, Krzystolik MG, Strauber SF, Aiello LP, Beck RW, 
Berger BB, Bressler NM, Browning DJ, Chambers RB, Danis RP, Davis MD, Glassman AR, Gonzalez VH, 
Greenberg PB, Gross JG, Kim JE, Kollman C. Reproducibility of macular thickness and volume using 
Zeiss optical coherence tomography in patients with diabetic macular edema. Ophthalmology.2007 
Aug;114(8):1520-5 (Published). 
 
 
Protocol D - Vitrectomy Study: 
1. Diabetic Retinopathy Clinical Research Network Writing Committee on behalf of the DRCR.net, Haller 
JA, Qin H, Apte RS, Beck RW, Bressler NM, Browning DJ, Danis RP, Glassman AR, Googe JM, Kollman 
C, Lauer AK, Peters MA, Stockman ME. Vitrectomy outcomes in eyes with diabetic macular edema 
and vitreomacular traction. Ophthalmology. 2010 Jun;117:1087-1093.e3 (Published). 
 
2. Diabetic Retinopathy Clinical Research Network. Factors associated with visual acuity outcomes 
after vitrectomy for diabetic macular edema. Retina. 2010 Oct;30(9):1488-95 (Published). 
 
 
Protocol E - Peribulbar Triamcinolone Acetonide Study: 
1. Diabetic Retinopathy Clinical Research Network, Chew E, Strauber S, Beck R, Aiello LP, Antoszyk A, 
Bressler N, Browning D, Danis R, Fan J, Flaxel C, Friedman S, Glassman A, Kollman C, Lazarus H.. 
Randomized trial of peribulbar triamcinolone acetonide with and without focal photocoagulation 
for mild diabetic macular edema: a pilot study. Ophthalmology.2007 Jun;114(6):1190-6 (Published). 
 



57 
 

 
2. Chew EY, Glassman AR, Beck RW, Bressler NM, Fish GE, Ferris FL, Kinyoun JL; Diabetic Retinopathy 
Clinical Research Network. Ocular side effects associated with peribulbar injections of triamcinolone 
acetonide for diabetic macular edema. Retina. 2011 Feb;31(2):284-9 (Published). 
 
 

Protocol F - PRP Study: 
1. Diabetic Retinopathy Clinical Research Network, Brucker AJ, Qin H, Antoszyk AN, Beck RW, Bressler 
NM, Browning DJ, Elman MJ, Glassman AR, Gross JG, Kollman C, Wells JA 3rd. Observational study of 
the development of diabetic macular edema following panretinal (scatter) photocoagulation given 
in 1 or 4 sittings. Arch Ophthalmol.2009 Feb;127(2):132-40 (Published). 
 
 
Protocol G - Subclinical Diabetic Macular Edema Study: 
1. Bressler NM, Edwards AR, Antoszyk AN, Beck RW, Browning DJ, Ciardella AP, Danis RP, Elman MJ, 
Friedman SM, Glassman AR, Gross JG, Li HK, Murtha TJ, Stone TW, Sun JK; Diabetic Retinopathy Clinical 
Research Network. Retinal thickness on Stratus optical coherence tomography in people with diabetes 
and minimal or no diabetic retinopathy. Am J Ophthalmol.2008 May;145(5):894-901 (Published).  
 
2. Diabetic Retinopathy Clinical Research Network. Observational Study of Subclinical Diabetic Macular 
Edema. Eye (Lond). 2012 Jun;26(6):900-1 (Published). 
 
 
Protocol H - Bevacizumab (Avastin) Phase 2 Study: 
1. Diabetic Retinopathy Clinical Research Network, Scott IU, Edwards AR, Beck RW, Bressler NM, Chan 
CK, Elman MJ, Friedman SM, Greven CM, Maturi RK, Pieramici DJ, Shami M, Singerman LJ, Stockdale 
CR. A phase II randomized clinical trial of intravitreal bevacizumab for diabetic macular edema. 
Ophthalmology.2007 Oct;114(10):1860-7 (Published). 
 
2. Scott IU, Bressler NM, Bressler SB, Browning DJ, Chan CK, Danis RP, Davis MD, Kollman C, Qin H; 
Diabetic Retinopathy Clinical Research Network Study Group. Agreement between clinician and 
reading center gradings of diabetic retinopathy severity level at baseline in a phase 2 study of 
intravitreal bevacizumab for diabetic macular edema. Retina.2008 Jan;28(1):36-40 (Published). 
 
 
 
Protocol I - Laser-Ranibizumab-Triamcinolone for DME 
1. Diabetic Retinopathy Clinical Research Network. Expanded 2-year Follow-up of Ranibizumab Plus 
Prompt or Deferred Laser or Triamcinolone Plus Prompt Laser for Diabetic Macular Edema. 
Ophthalmology. 2011 Apr;118(4):609-14. (Published). 
 
2. The Diabetic Retinopathy Clinical Research Network. Rationale for the Diabetic Retinopathy Clinical 
Research Network Intravitreal Anti-VEGF Treatment and Follow-up Protocol for Center-involved 
Diabetic Macular Edema. Ophthalmology. 2011 Dec;118:e5-e14 (Published). 
 
3. Glassman AR, Stockdale CR, Beck RW, Baker C, Bressler NM; for the Diabetic Retinopathy Clinical 
Research Network. Evaluation of Masking Study Participants to Intravitreal Injections in a Randomized 
Clinical Trial. Arch Ophthalmol. 2012 Feb;130(2):190-194 (Published). 
 
4. Diabetic Retinopathy Clinical Research Network. Randomized trial evaluating ranibizumab plus 
prompt or deferred laser or triamcinolone plus prompt laser for diabetic macular edema. 
Ophthalmology. 2010 June;117(6):1064-1077.e35 (Published). 
 



58 
 

5. Bressler S, Qin H, Beck RW, Chalam KV, Kim JE, Melia M, Wells JA, for the Diabetic Retinopathy Clinical 
Research Network. Factors Associated with Changes in Visual Acuity and OCT Thickness at 1 Year 
after Treatment for Diabetic Macular Edema with Ranibizumab. Arch Ophthalmol. 2012 
Sep;130(9):1153-1161 (Published). 
 
6. The Diabetic Retinopathy Clinical Research Network, Elman MJ, Qin H, Aiello LP, Beck RW, Bressler NM, 
Ferris FL III, Glassman AR, Maturi RK, Melia M. Intravitreal Ranibizumab for Diabetic Macular Edema 
with Prompt vs Deferred Laser Treatment: 3-year Randomized Trial Results. Ophthalmology 
2012;119:2312–18 (Published). 
 
7.Bressler SB, Qin H, Melia M, Bressler NM, Beck RW, Chan CK, Grover S, Miller DG, Stone T, for the 
Diabetic Retinopathy Clinical Research Network. Exploratory Analysis of Effect of Intravitreal 
Ranibizumab or Triamcinolone on Worsening of Diabetic Retinopathy in a Randomized Clinical 
Trial. JAMA Ophthalmol. 2013; 131(8):1033-1040 (Published). 
 

8.Bressler SB, Almukhtar T, Aiello LP, Bressler NM, Ferris FL III, Glassman AR, Greven CM, for the 
Diabetic Retinopathy Clinical Research Network. Green or Yellow Laser Treatment for Diabetic 
Macular Edema: Exploratory Assessment within the Diabetic Retinopathy Clinical Research 
Network. Retina. 2013 Nov- Dec;33(10):2080-8. (Published). 
 
9. Bressler SB, Almukhtar T, Bhorade A, Bressler NM, Glassman AR, Huang S, Jampol LM, Kim JE, 
Melia M, for the Diabetic Retinopathy Clinical Research Network. Repeated Intravitreous Ranibizumab 
Injections for Diabetic Macular Edema and the Risk of Sustained IOP Elevation or Ocular 
Hypotensive Treatment. JAMA Ophthalmol. JAMA Ophthalmol. 2015 May 1;133(5):589-97. (Published).  
   
10. Bressler SB, Melia M, Glassman AR, Almukhtar T, Jampol LM, Shami M, Berger BB, Bressler NM, for 
the Diabetic Retinopathy Clinical Research Network. Ranibizumab plus prompt or deferred laser for 
diabetic macular edema in eyes with vitrectomy prior to anti-vascular endothelial growth factor 
therapy. Retina. 2014 (Accepted).  
   
11. Elman MJ, Ayala A, Bressler NM, Browning D, Flaxel CJ, Glassman AR, Jampol LM, Stone TW; 
Diabetic Retinopathy Clinical Research Network. Intravitreal Ranibizumab for Diabetic Macular 
Edema with Prompt versus Deferred Laser Treatment: 5-Year Randomized Trial Results. 
Ophthalmology. 2015 Feb;122(2):375-81. (Published).  
 
   
Protocol J - Laser-Ranibizumab-Triamcinolone for DME Plus PRP 
1. Diabetic Retinopathy Clinical Research Network. Randomized Trial Evaluating Short-Term Effects 
of Intravitreal Ranibizumab or Triamcinolone Acetonide on Macular Edema Following Focal/Grid 
Laser for Diabetic Macular Edema in Eyes Also Receiving Panretinal Photocoagulation. Retina. 
2011 June;31 (6):1009-27 (Published). 
 
Protocol K - Laser Response 
1. Diabetic Retinopathy Clinical Research Network. The course of response to focal/grid 
photocoagulation for diabetic macular edema. Retina.2009 Nov-Dec;29(10):1436-43 (Published). 
 
 
Protocol L - Autorefraction and VA Reproducibility Study 
1. The Diabetic Retinopathy Clinical Research Network. Evaluation of Visual Acuity Measurements 
after Autorefraction versus Manual Refraction in Eyes with and without Diabetic Macular Edema. 
Arch Ophthalmol. 2012 Apr; 130:470-479 (Published). 
 
Protocol N - Intravitreal Ranibizumab for Vitreous Hemorrhage from 
PDR Study 



59 
 

1. Diabetic Retinopathy Clinical Research Network. Randomized Clinical Trial Evaluating 
Intravitreal Ranibizumab or Saline for Vitreous Hemorrhage from Proliferative Diabetic 
Retinopathy. JAMA Ophthalmol. 2013 Mar 1;131(3):283-93. doi: 
10.1001/jamaophthalmol.2013.2015. (Published).  

2. Bhavsar AR, Torres K, Bressler NM, Glassman AR, Jampol LM, Kinyoun JL, for the Diabetic Retinopathy 
Clinical Research Network. One Year Results Evaluation Following Short Term Use of Ranibizumab 
for Vitreous Hemorrhage Due to Proliferative Diabetic Retinopathy. JAMA Ophthalmol. July 
2014;132(7):889- 890 (Published). 
 
 
Protocol O - TD/SD OCT Comparison and Reproducibility 

 
1. Diabetic Retinopathy Clinical Research Network. Retinal Thickness in People with Diabetes and 
Minimal or No Diabetic Retinopathy: Heidelberg Spectralis Optical Coherence Tomography. IOVS 
December 2012 53:8154-8161 (Published). 
 
2.Diabetic Retinopathy Clinical Research Network. Reproducibility of Optovue RTVue Optical 
Coherence Tomography Retinal Thickness Measurements and Conversion to Equivalent Zeiss 
Stratus Metrics in Diabetic Macular Edema. JAMA Ophthal. 2014 (Submitted for Publication). 
 

3.Diabetic Retinopathy Clinical Research Network Writing Committee. Reproducibility of spectral-
domain optical coherence tomography retinal thickness measurements and conversion to 
equivalent time- domain metrics in diabetic macular edema. JAMA Ophthalmol. Published online 
July 24, 2014. doi:10.1001/jamaophthalmol.2014.1698    (Published). 
 
 
Protocol P - Cataract Surgery with Center-Involved DME Study 
 

1. Diabetic Retinopathy Clinical Research Network. Pilot Study of Individuals with Diabetic Macular 
Edema Undergoing Cataract Surgery. JAMA Ophthalmol. 2014 Feb 1;132(2):224-6. (Published). 
 
 
Protocol Q - Cataract Surgery without Center-Involved DME Study 

1. Diabetic Retinopathy Clinical Research Network. Writing Committee: Baker CW, Almukhtar T, Bressler 
NM, Glassman AR, Grover S, Kim SJ, Murtha TJ, Rauser ME, Stockdale C.. Macular Edema After 
Cataract Surgery In Eyes Without Pre-operative Central-involved Diabetic Macular Edema. JAMA 
Ophthalmol. 2013 Jul;131 (7):870-9. (Published). 
 
 

 
Protocol R - Phase II non-Central DME NSAID Study 
1.Friedman SM, Almukhtar TH, Baker CW, Glassman AR, Elman MJ, Bressler NM, Maker MP, Jampol 
LM, Melia M, Diabetic Retinopathy Clinical Research Network. Topical Nepafenec in Eyes with Non-
Central Diabetic Macular Edema. Retina. 2015 May;35(5):944-56. 
 
Protocol S - Prompt PRP vs Ranibizumab+Deferred PRP for PDR Study 
1. Diabetic Retinopathy Clinical Research Network. Panretinal Photocoagulation vs Intravitreous 

Ranibizumab for Proliferative Diabetic Retinopathy: A Randomized Trial. JAMA. Published online 
November 13, 2015. doi:10.1001/jama.2015.15217 (In-Press).  

2. Gross JG, Glassman AR, Liu D, Sun JK, Antoszyk AN, Baker CW, Bressler NM, Elman MJ, Ferris FL 
3rd, Gardner TW, Jampol LM, Martin DF, Melia M, Stockdale CR, Beck RW; Diabetic Retinopathy 
Clinical Research Network. Five-Year Outcomes of Panretinal Photocoagulation vs Intravitreous 
Ranibizumab for Proliferative Diabetic Retinopathy: A Randomized Clinical Trial. JAMA Ophthalmol. 
2018 Jul 24. doi: 10.1001/jamaophthalmol.2018.3255. [Epub ahead of print] PubMed PMID: 30043039. 



60 
 

 
Protocol T - Aflibercept, Bevacizumab and Ranibizumab Comparison for DME 
Study 
1. Diabetic Retinopathy Clinical Research Network, Wells JA, Glassman AR, Ayala AR, Jampol LM, Aiello LP, 

Antoszyk AN, Arnold-Bush B, Baker CW, Bressler NM, Browning DJ, Elman MJ, Ferris FL, Friedman SM, 
Melia M, Pieramici DJ, Sun JK, Beck RW. Aflibercept, bevacizumab, or ranibizumab for diabetic macular 
edema. N Engl J Med. 2015 Mar 26;372(13):1193-203. PubMed PMID: 25692915; PubMed Central PMCID: 
PMC4422053. 

2. Wells JA, Glassman AR, Ayala AR, Jampol LM, Bressler NM, Bressler SB, Brucker AJ, Ferris FL, Hampton 
GR, Jhaveri C, Melia M, Beck RW; Diabetic Retinopathy Clinical Research Network. Aflibercept, 
Bevacizumab, or Ranibizumab for Diabetic Macular Edema: Two-Year Results from a Comparative 
Effectiveness Randomized Clinical Trial. Ophthalmology. 2016 Jun;123(6):1351-9. PMID: 26935357 

 
 
Protocol U - Dexamethasone for Patients With Persistent Diabetic Macular Edema 
Maturi RK, Glassman AR, Liu D, Beck RW, Bhavsar AR, Bressler NM, Jampol LM, Melia M, Punjabi OS, 
Salehi-Had H, Sun JK; Diabetic Retinopathy Clinical Research Network. Effect of Adding Dexamethasone to 
Continued Ranibizumab Treatment in Patients With Persistent Diabetic Macular Edema: A DRCR Network 
Phase 2 Randomized Clinical Trial. JAMA Ophthalmol. 2018 Jan 1;136(1):29-38. PMID: 29127949 
 
CLARITY Trial – 
Sivaprasad S, Prevost AT, Vasconcelos JC, Riddell A, Murphy C, Kelly J, Bainbridge J, Tudor-Edwards R, 
Hopkins D, Hykin P; CLARITY Study Group. Clinical efficacy of intravitreal aflibercept versus panretinal 
photocoagulation for best corrected visual acuity in patients with proliferative diabetic retinopathy at 52 weeks 
(CLARITY): a multicenter, single-blinded, randomized, controlled, phase 2b, non-inferiority trial. Lancet. 2017 
Jun 3;389(10085):2193-2203. PubMed PMID: 28494920. 
 
 


