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IMPORTANCE Prevalence of persistent central-involved diabetic macular edema (DME)
through 24 weeks of anti–vascular endothelial growth factor therapy and its longer-term
outcomes may be relevant to treatment.

OBJECTIVE To assess outcomes of DME persisting at least 24 weeks after randomization to
treatment with 2.0-mg aflibercept, 1.25-mg bevacizumab, or 0.3-mg ranibizumab.

DESIGN, SETTING, AND PARTICIPANTS Post hoc analyses of a clinical trial, the DRCR.net
Protocol T among 546 of 660 participants (82.7%) meeting inclusion criteria for this
investigation.

INTERVENTIONS Six monthly intravitreous anti–vascular endothelial growth factor injections
(unless success after 3 to 5 injections); subsequent injections or focal/grid laser as needed per
protocol to achieve stability.

MAIN OUTCOMES AND MEASURES Persistent DME through 24 weeks, probability of chronic
persistent DME through 2 years, and at least 10-letter (� 2-line) gain or loss of visual acuity.

RESULTS The mean age of participants was 60 years, 363 (66.5%) were white, and 251
(46.0%) were women. Persistent DME through 24 weeks was more frequent with
bevacizumab (118 of 180 [65.6%]) than aflibercept (60 of 190 [31.6%]) or ranibizumab (73 of
176 [41.5%]) (aflibercept vs bevacizumab, P < .001; ranibizumab vs bevacizumab, P < .001;
and aflibercept vs ranibizumab, P = .05). Among eyes with persistent DME through 24 weeks
(n = 251), rates of chronic persistent DME through 2 years were 44.2% with aflibercept,
68.2% with bevacizumab (aflibercept vs bevacizumab, P = .03), and 54.5% with ranibizumab
(aflibercept vs ranibizumab, P = .41; bevacizumab vs ranibizumab, P = .16). Among eyes with
persistent DME through 24 weeks, proportions with vs without chronic persistent DME
through 2 years gaining at least 10 letters from baseline were 62% of 29 eyes vs 63% of 30
eyes (P = .88) with aflibercept, 51% of 70 vs 54% of 31 (P = .96) with bevacizumab, and 44%
of 38 vs 65% of 29 (P = .10) with ranibizumab. Only 3 eyes with chronic persistent DME lost
at least 10 letters.

CONCLUSIONS AND RELEVANCE Persistent DME was more likely with bevacizumab than with
aflibercept or ranibizumab. Among eyes with persistent DME, eyes assigned to bevacizumab
were more likely to have chronic persistent DME than eyes assigned to aflibercept. These
results suggest meaningful gains in vision with little risk of vision loss, regardless of
anti–vascular endothelial growth factor agent given or persistence of DME through 2 years.
Caution is warranted when considering switching therapies for persistent DME following 3 or
more injections; improvements could be owing to continued treatment rather than switching
therapies.
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A nti–vascular endothelial growth factor (anti-VEGF) in-
jections are typically standard care for eyes with cen-
tral-involved diabetic macular edema (DME) and vi-

sion impairment.1 Despite the positive effects of anti-VEGF
injections on both visual acuity and retinal thickening, DME
can persist in some eyes. An exploratory analysis of data from
Diabetic Retinopathy Clinical Research Network (DRCR.net)
Protocol I investigated the frequency of persistent DME through
24 weeks and whether chronic persistent DME had deleteri-
ous effects on visual acuity outcomes through 3 years.2,3 Ap-
proximately 40% of eyes receiving monthly ranibizumab had
persistent DME through 24 weeks. As these eyes continued
treatment, applying a protocol based on changes in visual acu-
ity and optical coherence tomography, the percentage of pa-
tients with chronic persistent DME (ie, never resolving at 2 con-
secutive visits) was 55.8% and 40.1% at the 2-year and 3-year
visits, respectively. Visual acuity outcomes appeared slightly
less favorable among the eyes in which DME persisted through
3 years; however, visual acuity typically improved from base-
line, and substantial (≥ 2-line) loss was uncommon. The DR-
CR.net retreatment algorithm treats DME to stability (2 con-
secutive visits without improvement or worsening of vision
and central subfield thickness [CST]), not resolution.

To further our understanding of the prevalence of persis-
tent DME and its effect on visual acuity across different anti-
VEGF agents, the DRCR.net conducted a similar post hoc analy-
sis of eyes treated for DME with aflibercept, bevacizumab, or
ranibizumab in a randomized comparative effectiveness trial
(Protocol T). In Protocol T, all 3 agents, on average, improved
vision, but the relative effect depended on baseline visual
acuity.4 Specifically, when the initial visual acuity was 20/32
to 20/40 (approximate Snellen equivalent), on average, there
were no apparent differences in mean change in visual acuity
from baseline to 1 or 2 years. However, when visual acuity was
20/50 to 20/320, aflibercept was more effective at improving
vision.

Methods
The methods for the DRCR.net Protocol T clinical trial have
been published in detail elsewhere, with the complete proto-
col available online.4 The study adhered to the tenets of the
Declaration of Helsinki. Study participants provided written
informed consent. The protocol and Health Insurance Porta-
bility and Accountability Act–compliant informed consent
forms were approved by institutional review boards at all par-
ticipating sites. Principal eligibility criteria included eyes with
central-involved DME on clinical examination and a best-
corrected electronic visual acuity letter score of 78 through 24
(approximate Snellen equivalent 20/32 to 20/320) following
a protocol refraction.5

Visits were every 4 weeks through the 52-week visit and
every 4, 8, or 16 weeks thereafter, depending on the clinical
course. The protocol required injections at baseline and ev-
ery 4 weeks for the initial 20 weeks unless CST was less than
250 μm (time-domain [Zeiss Stratus] equivalent) and the vi-
sual acuity letter score was 84 or better (approximate Snellen

equivalent 20/20 or better) after 2 consecutive 4-week injec-
tions (Box). Thereafter, injections were repeated every 4 weeks
if there was successive improvement or worsening in visual

Box. Diabetic Retinopathy Clinical Research Network Principles
of Anti-VEGF Treatment Regimen for Diabetic Macular Edema

• Six monthly injections unless vision is 20/20 or better and optical
coherence tomography (OCT) central subfield thickness (CST) is
normal after at least 3 consecutive injections.

• For Heidelberg Spectralis machines, normal was defined as
central subfield thickness <305 μm for women and <320 μm
for men. For Zeiss Cirrus machines, normal was defined as
central subfield thickness <290 μm for women and <305 μm
for men. For Zeiss Stratus machines, normal was defined as
central subfield thickness <250 μm for both sexes.

• After the 6-month visit, withhold anti-VEGF if visual acuity or
OCT CST has neither improved nor worsened compared with the
last 2 injection visits, ie, no injection if either of the following
scenarios:

• Diabetic macular edema (DME) has resolved (“normal” OCT
results)

• Persistent but stable DME in the absence of visual acuity
improvement or worsening

• Improvement or worsening was defined as OCT central
subfield thickness �10% change or best-corrected E-ETDRS
visual acuity �5 letters change (approximately �1 line on an
ETDRS eye chart)

• Resume anti-VEGF if either of the following scenarios:
• Visual acuity worsens in the setting of persistent but stable

DME
• Optical coherence tomography CST worsens

• If there is persistent but stable DME and an injection has been
deferred, then add focal/grid laser if indicated. Focal/grid laser is
indicated if all of the following criteria are met:

• At least 4 months since prior focal/grid laser treatment
• Treatable lesions within thickened areas of the macula

between 500 and 3000 microns from the center of the
macula, including either of the following: previously untreated
microaneurysms or areas of thickening without untreated
microaneurysms and without prior grid laser treatment at
least 1 to 2 burn widths apart.

• Abbreviation: VEGF, vascular endothelial growth factor.

Key Points
Question What is the prevalence of persistent central-involved
diabetic macular edema through 24 weeks and subsequent
outcomes using different anti–vascular endothelial growth factor
drugs?

Findings In this post hoc analysis of a clinical trial, persistent
diabetic macular edema through 24 weeks was less likely with
2.0-mg aflibercept or 0.3-mg ranibizumab than 1.25-mg
bevacizumab, and among eyes with persistent DME through 24
weeks, chronic persistent diabetic macular edema through 2 years
was more likely with bevacizumab than aflibercept. Regardless of
diabetic macular edema persistence or anti–vascular endothelial
growth factor agent, few eyes lost substantial vision.

Meaning Using this protocol, at least 2-line visual acuity loss was
uncommon through 2 years with any of these anti–vascular
endothelial growth factor agents, even when diabetic macular
edema chronically persisted.

Research Original Investigation Persistent Thickening Following Anti–Vascular Endothelial Growth Factor for Diabetic Macular Edema

E2 JAMA Ophthalmology Published online February 1, 2018 (Reprinted) jamaophthalmology.com

© 2018 American Medical Association. All rights reserved.

Downloaded From:  by a Universita Torino User  on 02/07/2018

http://www.jamaophthalmology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2017.6565


acuity (≥5 letters) or CST (change by ≥10%) and vision re-
mained worse than 20/20, with CST of at least 250 μm. Oth-
erwise, reinjection was withheld starting with the 24-week visit
if there was no improvement or worsening of visual acuity or
CST after 2 consecutive injections (sustained stability). Injec-
tions resumed if there was subsequent worsening of visual acu-
ity or CST until sustained stability of visual acuity and CST were
attained. Focal/grid laser was given as needed per protocol at
or following the 24-week visit if DME persisted, the eye had
not improved in visual acuity or CST from the last 2 consecu-
tive injections, and there were lesions amenable to photoco-
agulation. Alternative treatments, such as intravitreous cor-
ticosteroids, were not permitted unless failure criteria were
met.

Among the 660 eyes initially randomized to aflibercept
(n = 224), bevacizumab (n = 218), or ranibizumab (n = 218), 114
eyes were excluded from this analysis. This included 14 eyes
with baseline CST less than 250 μm, 23 that received less than
4 injections prior to 24 weeks, 47 that missed more than 2 vis-
its between the 28-week and 52-week visits, 6 that received
alternative treatment for DME prior to 52 weeks, and 24 that
missed the 24-week visit (eFigure 1 in the Supplement). These
exclusion criteria are based on those used in the previous analy-
sis of Protocol I data and were determined prior to looking at
data from Protocol T. The persistent DME cohort included all
eyes that did not meet the exclusion criteria and had CST of at
least 250 μm at each completed study visit through 24 weeks.
Thereafter, these eyes were labeled as having chronic persis-
tent DME until they achieved a CST less than 250 μm and
achieved a reduction of at least 10% in CST relative to the 24-
week visit on at least 2 consecutive study visits. To increase
the likelihood that eyes were correctly classified with respect
to chronic persistent DME between the 52-week and 104-
week visits, 14 eyes with fewer than 4 visits completed in the
second year (including the 104-week visit) and 4 eyes that re-
ceived alternative treatment for DME during the second year
were excluded from analysis at 2 years.

Treatment-group comparisons of binary outcomes (eg, per-
centage of eyes gaining 10 or more letters or with persistent
DME) were conducted with a generalized linear model adjust-
ing for baseline vision or CST. Within-group comparisons of

visual acuity by presence of persistent or chronic persistent
DME were conducted with anaylsis of covariance, adjusting for
baseline visual acuity. The cumulative probability of chronic
persistent DME for each treatment group with corresponding
95% confidence interval was calculated using the life table
method, and treatment-group comparisons were conducted
with proportional hazards regression adjusting for baseline CST.
For between-group comparisons, P values and confidence in-
tervals were adjusted for multiplicity using the Hochberg
method.6 Owing to the large number of tests performed, P less
than .05 was considered to be suggestive, rather than defini-
tive, evidence of a difference. All P values were 2-sided. Sta-
tistical analyses were conducted using SAS, version 9.4 (SAS
Institute Inc).

Results
Persistent DME Through 24 Weeks
The percentage of eyes with persistent DME at each visit
through 24 weeks is shown in Figure 1. At week 12 (after 3 con-
secutive monthly injections), DME persisted in 50.8% (95 of
187), 72.9% (129 of 177), and 53.2% (91 of 171) of eyes in the
aflibercept, bevacizumab, and ranibizumab groups, respec-
tively. This percentage continued to decrease through 24 weeks
(after 3-6 consecutive monthly injections), with persistent DME
noted in 31.6% (60 of 190), 65.6% (118 of 180), and 41.5% (n = 73
of 176) of eyes. Diabetic macular edema was more likely to per-
sist through 24 weeks with bevacizumab than aflibercept or
ranibizumab; adjusted differences were 34.4% (adjusted 95%
CI, 23.0% to 45.8%; P < .001) for bevacizumab-aflibercept, 9.5%
(adjusted 95% CI, −0.1% to 19.1%; P = .05) for ranibizumab-
aflibercept, and 24.9% (adjusted 95% CI, 13.8% to 36.1%;
P < .001) for bevacizumab-ranibizumab. Results were similar
within the subgroups of eyes with better (20/32 to 20/40) and
worse (20/50 to 20/320) baseline visual acuity (eTable 1 in the
Supplement).

Baseline participant and ocular characteristics are shown
in eTable 2 in the Supplement by treatment group and the pres-
ence of persistent DME through 24 weeks. Baseline CST was
greater among eyes with persistent DME (median values for

Figure 1. Persistent Diabetic Macular Edema (DME) Through 24 Weeks
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At 24 weeks, P < .001 for aflibercept
vs bevacizumab, P = .05 for
aflibercept vs ranibizumab, and
P < .001 for ranibizumab vs
bevacizumab.
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aflibercept, bevacizumab, and ranibizumab were 412 μm, 413
μm, and 427 μm with persistent DME vs 365 μm, 327 μm, and
355 μm, respectively, without persistent DME). Regarding in-
jections, eyes with persistent DME through 24 weeks re-
ceived 4 to 6 injections (median, 6 in all groups) prior to 24
weeks, while eyes without persistent DME received 3 to 6 in-
jections (median, 6 in all groups) because injections could be
deferred if success criteria were met after 3 injections.

Changes in visual acuity and CST from baseline to 24 weeks
among eyes with and without persistent DME are shown in
Table 1. At 24 weeks, mean improvement in visual acuity from
baseline was greater among eyes without persistent DME vs
those with persistent DME in the aflibercept (adjusted differ-
ence, 3.1; 95% CI, 0.7 to 5.5; P = .01) and ranibizumab (ad-
justed difference, 3.7; 95% CI, 1.4 to 6.0; P = .002) groups, but
not in the bevacizumab group (adjusted difference, 0.7; 95%
CI, −1.8 to 3.1; P = .59). Mean change in visual acuity from base-
line to 104 weeks among eyes with persistent DME through 24
weeks (irrespective of their subsequent anatomic course) was
within 1 to 2 letters of eyes without persistent DME through
24 weeks for each treatment group. Among eyes with persis-
tent DME, mean (SD) change in visual acuity from 24 to 104
weeks was 2.5 (9.5), 1.1 (9.3), and 3.4 (9.2) letters in the afliber-
cept, bevacizumab, and ranibizumab groups, respectively, in-
dicating that most of the improvement in vision in these eyes
occurred in the first 24 weeks. Among eyes without persis-
tent DME, mean change in visual acuity from 24 weeks to 104
weeks was less than 1.5 letters in each group. These out-
comes stratified by baseline visual acuity are presented in
eTable 3 in the Supplement (20/32 to 20/40) and eTable 4 in
the Supplement (20/50 to 20/320).

Chronic Persistent DME at 1 and 2 Years
For eyes with persistent DME through 24 weeks, Figure 2 shows
the probability of chronic persistent DME within each of the 3
anti-VEGF groups during the remainder of the 2-year fol-
low-up period. At 2 years, the cumulative probability that these
eyes manifested chronic persistent DME with aflibercept, be-
vacizumab, or ranibizumab was 44.2% (95% CI, 29.5%-
57.9%), 68.2% (95% CI, 57.6%-76.6%), and 54.5% (95% CI,
40.8%-66.3%), respectively. The hazard ratios for resolution
of chronic persistent DME were 1.93 (adjusted 95% CI, 1.05-
3.53; P = .03) for aflibercept/bevacizumab, 1.24 (adjusted 95%
CI, 0.74-2.05; P = .41) for aflibercept/ranibizumab, and 1.56
(adjusted 95% CI, 0.89-2.74; P = .16) for ranibizumab/
bevacizumab. Similar trends were noted among the sub-
groups of eyes with better visual acuity (20/32 to 20/40, eFig-
ure 2 in the Supplement) and worse visual acuity (20/50 to 20/
320, eFigure 3 in the Supplement) at baseline.

The number of injections and laser treatment sessions ad-
ministered in eyes with persistent DME (through 24 weeks),
stratified by the presence of chronic persistent DME at the
52-week and 104-week visits, are shown in eTable 5 in the
Supplement. There were no significant differences in the me-
dian number of injections given over 2 years by presence of
chronic persistent DME at 2 years. There also were no signifi-
cant differences in the percentage of eyes receiving focal/grid
laser by presence of chronic persistent DME at 2 years. The same

outcomes stratified by baseline visual acuity are presented in
eTable 6 in the Supplement (20/32 to 20/40) and eTable 7 in
the Supplement (20/50 to 20/320).

Changes in visual acuity from baseline to 1 and 2 years in
eyes with and without chronic persistent DME (among those
with persistent DME through 24 weeks) by treatment group
are shown in Table 2. At 2 years, the adjusted difference in mean
change in visual acuity between eyes without and with per-
sistent DME was −4.3 (95% CI, −8.8 to 0.2; P = .06) for afliber-
cept, −0.3 (95% CI, −3.9 to 3.3; P = .87) for bevacizumab, and
4.7 (95% CI, 0.1 to 9.3; P = .05) for ranibizumab. The percent-
age of eyes gaining 10 or more letters from baseline at 2 years
was not significantly different in eyes with vs without chronic
persistent DME at 2 years (aflibercept, 62.1% [18 of 29] vs 63.3%
[19 of 30]; P = .88; bevacizumab, 51.4% [36 of 70] vs 54.8% [17
of 31]; P = .96; and ranibizumab, 44.7% [17 of 38] vs 65.5% [19
of 29]; P = .10). Overall, only 3 eyes with chronic persistent DME
and 2 eyes without chronic persistent DME lost at least 10 let-
ters (≤3.3% in each treatment by persistent DME subgroup) with
no definitive differences identified within each treatment group
(P > .99 for all groups). Similar results were found when strati-
fying by baseline visual acuity (eTable 8 in the Supplement
[20/32 to 20/40] and eTable 9 in the Supplement, [20/50 to 20/
320]).

Discussion
These data from Protocol T suggest that, in a group of eyes
treated with anti-VEGF for DME, there is continued resolu-
tion of DME on optical coherence tomography in an increas-
ing number of eyes from week 12 through week 24 with con-
tinued monthly injections, particularly with aflibercept and
ranibizumab. Therefore, caution should be exercised when
considering switching therapies for DME if there is a limited
response following 3 or more initial anti-VEGF injections.7

These data show that by remaining on the DRCR.net retreat-
ment algorithm for DME, many eyes will have resolution of
DME with additional injections at weeks 12, 16, and 20. Fur-
thermore, these data suggest meaningful gains in visual
acuity from baseline and a low risk of vision loss across all 3
anti-VEGF agents, even if DME chronically persists through 2
years. The DRCR.net retreatment algorithm allows for defer-
ral of injections, even in the presence of persistent DME, after
the first 24 weeks of injections, provided there has not been
improvement or worsening of visual acuity (≥5 letters) or CST
(≥10%) at 2 consecutive visits. The only adjuvant or alterna-
tive therapy permitted in the absence of substantial visual
acuity loss was focal/grid laser, which was added to thick-
ened areas in the macula, warranting treatment per protocol
at or after 24 weeks if CST was at least 250 μm (Stratus
equivalent) and if vision and CST were stable despite injec-
tions for 2 consecutive visits.

A question that remains is whether switching eyes with
persistent DME to alternative therapies other than focal/grid
laser after 3 or at least 6 injections would improve on the
outcomes reported here in eyes that were not given alterna-
tive therapies. To determine the true effect of adding or
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switching therapies compared with the current DRCR.net treat-
ment regimen for DME, it is essential to have a control arm in
which the treatment does not change,8 as in the results pre-
sented in this post hoc analysis. As an example where an
alternative therapy was not shown to be beneficial, in the
DRCR.net Protocol U, ranibizumab with or without addition
of sustained release dexamethasone implant (Ozurdex) was
compared among eyes that had persistent DME despite at
least 3 prior anti-VEGF injections before enrollment and 3
additional ranibizumab injections during a 12-week run-in
phase. There was no significant difference between the
groups for the primary outcome of change in visual acuity
from baseline to 24 weeks.9

Importantly, almost no eyes with chronic persistent
DME lost substantial visual acuity (≥2 lines [≥10 letters])
from baseline at 2 years (≤3.3% in each treatment by chronic
persistent DME subgroup), while a gain of at least 2 lines
from baseline at 2 years was achieved in 62.1%, 51.4%, and
44.7% of aflibercept-treated, bevacizumab-treated, and
ranibizumab-treated eyes with chronic persistent DME,
respectively. These outcomes were in the setting of no
definitive differences identified between eyes with and
without chronic persistent DME in the number of injections
given or the percentage of eyes receiving focal/grid laser
through 2 years. It is unknown what effect continuing intra-
vitrous anti-VEGF injections after eyes were stable for 2 con-
secutive visits beyond the 6-month visit may have had on
outcomes presented here.

For eyes with persistent DME through 24 weeks, there were
no definitive differences identified in visual acuity change from

baseline at 2 years between eyes with and without chronic per-
sistent DME in the aflibercept or bevacizumab groups. How-
ever, for the ranibizumab group, vision outcomes were slightly
worse among eyes with chronic persistent DME, as was seen
in Protocol I at 3 years.2 There also were several additional find-
ings in this study that were similar to findings from Protocol
I, which is not surprising given the similar cohorts and retreat-
ment algorithms.2 First, the percentage of ranibizumab-
treated eyes with persistent DME through 24 weeks was 39.5%
in Protocol I vs 41.5% in Protocol T. Second, persistent DME
through 24 weeks appeared to be associated with greater base-
line CST (median 415 μm with persistent DME vs 353 μm, com-
bining groups in Protocol T), as was found in Protocol I. Fi-
nally, the 54.5% rate of chronic persistent DME at 2 years among
those with persistent DME through 24 weeks seen in the ra-
nibizumab group in Protocol T is comparable with the rate of
55.8% in Protocol I.2

Limitations
One limitation of this study is that the primary comparisons
are based on groups determined by response to treatment,
which is not a randomized comparison. Another limitation is
the reduction in sample size and statistical precision as a re-
sult of limiting many analyses to eyes in which DME per-
sisted for 24 weeks. Nevertheless, bias should have been mini-
mized because retention was more than 90%,10 visual acuity
testers were masked at annual visits, and objective OCT data
were used in the retreatment algorithm. Also, many out-
comes were compared between and within 3 treatment groups,
reducing the confidence one may place in any particular

Figure 2. Probability of Chronic Persistent Diabetic Macular Edema (DME) Through 2 Years by Treatment Group
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finding and increasing the possibility that some results could
be owing to chance, even with the multiplicity adjustments
undertaken.

There is possible selection bias in comparing eyes with
persistent DME through 24 weeks by treatment group. For
example, eyes that have persistent DME after 6 aflibercept in-
jections may not be comparable with eyes with persistent DME
after 6 bevacizumab injections because the eyes not
responding to aflibercept may be more resistant to treat-
ment than those not responding to bevacizumab. However,
this bias would be in the opposite direction of the observed
finding that resolution of chronic persistent DME through 2
years is more likely with aflibercept than bevacizumab.
There is also a large treatment group imbalance in sample
size in the 24-week cohort, making comparisons involving
bevacizumab, such as the proportion with resolution of per-
sistent DME over time, more likely to have lower P values
than similar proportions with aflibercept because the beva-
cizumab group had approximately double the sample size of
the other 2 groups.

Conclusions

The results presented here show that aflibercept and ranibi-
zumab are more effective than bevacizumab in preventing per-
sistent DME through 24 weeks and that eyes with persistent
DME through 24 weeks are more likely to subsequently achieve
resolution of DME by 2 years with aflibercept than bevaci-
zumab. When following the retreatment protocol used in this
trial of eyes with DME and vision impairment, improvement
from baseline in visual acuity is the norm, and substantial loss
of visual acuity (≥2 lines) is uncommon across all 3 anti-VEGF
agents, even when DME chronically persists through 2 years.
These observations were made while withholding continued
anti-VEGF injections as early as 6 months for stable, persis-
tent DME in many eyes, placing adjuvant focal/grid laser when
indicated per protocol, and without administering other al-
ternative therapies such as corticosteroids. These analyses are
consistent with and strengthen similar conclusions from ear-
lier analyses of Protocol I.2
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