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Intravitreal Aflibercept Injection in Eyes
With Substantial Vision Loss After Laser Photocoagulation
for Diabetic Macular Edema
Subanalysis of the VISTA and VIVID Randomized Clinical Trials
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Robert Vitti, MD; Alyson J. Berliner, MD, PhD; Zinaria Williams Liu, MD; Oliver Zeitz, MD; Carola Metzig, MD; Thomas Schmelter, PhD; Jeffrey S. Heier, MD

IMPORTANCE Information on the effect of anti–vascular endothelial growth factor therapy in
eyes with diabetic macular edema (DME) with vision loss after macular laser
photocoagulation is clinically valuable.

OBJECTIVE To evaluate visual and anatomic outcomes in a subgroup of macular laser
photocoagulation treatment control (hereafter laser control) eyes with substantial vision loss
receiving treatment with intravitreal aflibercept injection.

DESIGN, SETTING, AND PARTICIPANTS This investigation was a post hoc analysis of a subgroup
of laser control eyes in 2 phase 3 trials—VISTA (Study of Intravitreal Aflibercept Injection in
Patients With Diabetic Macular Edema) and VIVID (Intravitreal Aflibercept Injection in Vision
Impairment Due to DME)—in a multicenter setting. One hundred nine laser control eyes with
center-involving DME were included.

INTERVENTIONS Treatment with intravitreal aflibercept injection (2 mg) every 8 weeks after 5
monthly doses with sham injections on nontreatment visits starting at week 24 was initiated
on meeting prespecified criteria of at least a 10-letter visual acuity loss at 2 consecutive visits
or at least a 15-letter visual acuity loss from the best previous measurement at 1 visit and
vision not better than at baseline.

MAIN OUTCOMES AND MEASURES Visual and anatomic outcomes in a subgroup of laser
control eyes receiving treatment with intravitreal aflibercept injection.

RESULTS Through week 100, a total of 63 of 154 eyes (40.9%) in VISTA and 46 of 133 eyes
(34.6%) in VIVID initially randomized to laser control received treatment with intravitreal
aflibercept injection. The median time from week 24 to the first intravitreal aflibercept
injection treatment was 34.0 (VISTA) and 83.5 (VIVID) days. In this subgroup, the mean (SD)
visual gain from baseline to week 100 was 2.2 (12.5) (VISTA) and 3.8 (10.1) (VIVID) letters. At
the time of intravitreal aflibercept injection initiation, these eyes had a mean (SD) loss of 11.0
(10.1) (VISTA) and 10.0 (6.5) (VIVID) letters from baseline, and they subsequently gained a
mean (SD) of 17.4 (9.7) (VISTA) and 13.6 (8.6) (VIVID) letters from the initiation of treatment
with intravitreal aflibercept injection through week 100. There was a minimal mean change in
central subfield thickness from baseline in these eyes at the time of intravitreal aflibercept
injection initiation (an increase of 3.9 μm in VISTA and a decrease of 3.0 μm in VIVID), after
which further mean (SD) reductions of 285.6 (202.6) μm (VISTA) and 313.4 (181.9) μm (VIVID)
occurred through week 100.

CONCLUSIONS AND RELEVANCE Intravitreal aflibercept injection improves visual and anatomic
outcomes in eyes experiencing substantial vision loss after macular laser photocoagulation
treatment for DME.
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D iabetic macular edema (DME) is a leading cause of vi-
sual impairment in patients with diabetic retinopa-
thy (DR) and the most common cause of blindness

among working-age populations in the United States.1 The first
validated treatment for DME, focal or grid laser photocoagu-
lation of the macula (hereafter referred to as macular laser pho-
tocoagulation), was established by the Early Treatment Dia-
betic Retinopathy Study2 (ETDRS) in the 1980s.

More recently, pharmacologic management with anti–
vascular endothelial growth factor (VEGF) agents has progres-
sively replaced macular laser photocoagulation as the pri-
mary treatment of center-involving DME with visual acuity (VA)
loss.3-9 Multiple large, randomized clinical trials directly com-
paring macular laser photocoagulation with anti-VEGF phar-
macotherapies have confirmed superior visual and anatomic
outcomes with VEGF blockade.4,5,8-10 In the protocol I8 and the
RESTORE study9 among the subgroup of eyes with prior macu-
lar laser photocoagulation or previous treatment for DME, no
significant interaction was identified between prior macular
laser photocoagulation or prior treatment for DME and the su-
periority of anti-VEGF therapy compared with additional macu-
lar laser photocoagulation for DME. However, reported sub-
group analyses did not specifically consider eyes that received
macular laser photocoagulation and subsequently experi-
enced substantial declines in VA.8,9

Two large phase 3 trials—VISTA (Study of Intravitreal
Aflibercept Injection in Patients With Diabetic Macular Edema)
and VIVID (Intravitreal Aflibercept Injection in Vision Impair-
ment Due to DME)—concluded that intravitreal aflibercept in-
jection was superior to macular laser photocoagulation through
100 weeks of treatment in patients with baseline VA of 20/40
or worse.4,5 A key component of VISTA and VIVID was the op-
portunity for additional treatment beginning at week 24 if there
was substantial vision loss, defined per protocol in all treat-
ment arms.4,5 This report analyzes visual and anatomic out-
comes of these eyes initially randomized to macular laser pho-
tocoagulation that subsequently received treatment with
intravitreal aflibercept injection per protocol-defined criteria
through week 100.

Methods
Study Design
The phase 3 VISTA and VIVID studies were 2 similarly de-
signed, double-masked, randomized, active-controlled trials,
described previously.4,5 Briefly, adults with type 1 or 2 diabe-
tes with center-involving DME (retinal thickening involving the
spectral-domain optical coherence tomography 1-mm cen-
tral subfield thickness [CST]) were eligible for enrollment if
study eye best-corrected VA (BCVA) was between 73 and 24 let-
ters (20/40 to 20/320 Snellen equivalent). Patients with prior
anti-VEGF or macular laser photocoagulation treatment for
DME were required to have at least a 90-day period between
the last anti-VEGF or macular laser photocoagulation treat-
ment and enrollment in the study. Each clinical site’s respec-
tive institutional review board or ethics committee approved
the study. Institutional names for each site have been previ-

ously published.4 All patients provided written informed con-
sent. The study dates were May 2011 to May 2014. Eyes were
randomized in a 1:1:1 ratio to receive either 2 mg of intravit-
real aflibercept injection every 4 weeks, 2 mg of intravitreal
aflibercept injection every 8 weeks after 5 initial monthly doses
with sham injections on nontreatment visits, or macular la-
ser photocoagulation treatment control (hereafter laser con-
trol) at baseline and at each visit during which an eye met la-
ser retreatment criteria, with sham injections at each study
visit. Eyes were treated in this fashion through week 100. La-
ser photocoagulation was applied according to a commonly
used modified ETDRS treatment protocol using approxi-
mately a 50-μm spot size and green to yellow laser light ap-
plied for 0.01 to 0.1 seconds to create barely visible (light gray)
burns in the areas of retinal edema.

Study eyes in the laser control group were assessed for la-
ser retreatment criteria beginning at week 12. They received
macular laser photocoagulation if ETDRS-defined, clinically
significant DME was present (defined as thickening of the retina
or hard exudates at ≤500 μm of the center of the macula or ≥1
zone of retinal thickening 1 disc area or larger, any part of which
was within 1 disc diameter of the center of the macula) but not
more frequently than every 12 weeks.

Study eyes in the laser control group could also receive ad-
ditional intravitreal aflibercept injection treatment (“rescue”
treatment4,5) from week 24 onward if DME worsened, caus-
ing at least a 10-letter VA loss from the best previous measure-
ment at 2 consecutive visits or at least a 15-letter VA loss from
the best previous measurement at 1 visit, with BCVA not bet-
ter than measurements at baseline. Anatomic worsening or im-
provement per a specific optical coherence tomography CST
was not required to receive additional treatment. Eyes meet-
ing these criteria received 5 doses of 2 mg of intravitreal afliber-
cept injection every 4 weeks, followed by 2 mg of intravitreal
aflibercept injection every 8 weeks, and continued to receive
active macular laser photocoagulation per laser retreatment
criteria. Eyes could receive both laser and intravitreal afliber-
cept injection, when applicable, at the same visit.

Key Points
Question In a post hoc analysis of the VISTA and VIVID trials, was
there visual acuity improvement with intravitreal aflibercept
injection after substantial visual acuity loss at least 24 weeks after
macular laser photocoagulation treatment for persistent diabetic
macular edema?

Findings In these randomized clinical trials, eyes with substantial
visual acuity loss at least 24 weeks after macular laser
photocoagulation treatment subsequently receiving intravitreal
aflibercept injection had mean gains from baseline to week 100 of
2.2 (VISTA) and 3.8 (VIVID) letters. After initiating intravitreal
aflibercept injection, the mean gain was 17.4 (VISTA) and 13.6
(VIVID) letters through week 100.

Meaning Intravitreal aflibercept injection results in substantial
visual acuity gains among eyes with substantial visual acuity loss at
least 24 weeks after macular laser photocoagulation treatment for
diabetic macular edema.

Research Original Investigation Intravitreal Aflibercept Injection in Eyes With Substantial Vision Loss

108 JAMA Ophthalmology February 2017 Volume 135, Number 2 (Reprinted) jamaophthalmology.com

Copyright 2017 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 11/22/2019

http://www.jamaophthalmology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2016.4912


Copyright 2017 American Medical Association. All rights reserved.

Outcome Measures and Statistical Analysis
Efficacy end points were evaluated in the full analysis set,
which included eyes that received study treatment and had a
baseline and at least 1 postbaseline BCVA assessment. Miss-
ing values were imputed using the last observation carried for-
ward (LOCF) method. The following 2 approaches were pre-
specified for computing outcomes of eyes that received
treatment with intravitreal aflibercept injection in the laser con-
trol group: (1) the last value before treatment with intravit-
real aflibercept injection was used for analyses, censoring val-
ues after treatment with intravitreal aflibercept injection was
given (LOCF), and (2) values after treatment with intravitreal
aflibercept injection were included in the analyses (ancillary
LOCF). A post hoc analysis was conducted to specifically evalu-
ate visual and anatomic outcomes in the subgroup of eyes origi-
nally randomized to laser control that received treatment with
intravitreal aflibercept injection.

Results
Through week 100, a total of 63 of 154 eyes (40.9%) in VISTA
and 46 of 133 eyes (safety analysis set) (34.6%) in VIVID ini-
tially randomized to laser control received treatment with in-
travitreal aflibercept injection. In VISTA, of the 63 laser control
eyes in VISTA that would ultimately receive intravitreal afliber-
cept injection, 30.2% (19 of 63) initiated treatment with intra-
vitreal aflibercept injection at week 24, the earliest possible time
point at which treatment could be initiated, and a total of 76.2%
(48 of 63) initiated treatment through week 52 (not inclusive of
week 52). In VIVID, of the 46 laser control eyes ultimately re-
ceiving intravitreal aflibercept injection, 26.1% (12 of 46) re-
ceived treatment at week 24, and 69.6% (32 of 46) received treat-
ment by week 52 (not inclusive of week 52). The median time
from week 24 to the first intravitreal aflibercept injection treat-
ment was 34.0 days in VISTA and 83.5 days in VIVID.

Before initiating treatment with intravitreal aflibercept in-
jection, a mean of 2.7 (range, 1-7) and 2.3 (range, 1-5) laser treat-
ments had been applied to these eyes in VISTA and VIVID, re-
spectively. After the initiation of treatment with intravitreal
aflibercept injection, eyes received a mean of 8.9 (range, 1-12)
and 8.8 (range, 1-12) injections of intravitreal aflibercept
through week 100 in VISTA and VIVID, respectively.

Overall baseline characteristics in the subgroup of laser
control eyes that received treatment with intravitreal afliber-
cept injection were similar to those of the total laser control
population and the laser control population who did not meet
these requirements in both VISTA and VIVID except for CST
(Table). The mean baseline CST was greater in the subgroup
of laser control eyes that received intravitreal aflibercept in-
jection in both VISTA and VIVID by 40 and 60 μm, respec-
tively, compared with the subgroup of laser control eyes that
did not receive intravitreal aflibercept injection.

Visual Outcomes
The mean changes in BCVA through week 100 for the total la-
ser control population are shown in Figure 1 with and with-
out censoring values after the initiation of treatment with in-
travitreal aflibercept injection in the subgroup meeting criteria.
In VISTA, the mean change in BCVA from baseline at week 100
was 0.9 letters after censoring values obtained after the ini-
tiation of treatment with intravitreal aflibercept injection com-
pared with 6.3 letters when including values obtained after the
initiation of treatment with intravitreal aflibercept injection.
The corresponding BCVA changes from baseline at week 100
in VIVID were 0.7 and 5.5 letters, respectively.

The mean changes in BCVA in the subgroup of laser con-
trol eyes that received treatment with intravitreal aflibercept
injection are shown in Figure 2 using 2 approaches. Figure 2A
demonstrates the mean change in BCVA from baseline regard-
less of the time of the initiation of treatment. These eyes lost
a mean of 4.5 and 3.5 letters from baseline in VISTA and VIVID,

Table. Baseline Demographics and Characteristics in Laser Control Eyes in VISTA and VIVID From the Full Analysis Set

Variable

Total Laser Control Population

Eyes Treated With Intravitreal Aflibercept Injection

Yes No
VISTA
(n = 154)

VIVID
(n = 132)

VISTA
(n = 63)

VIVID
(n = 46)

VISTA
(n = 91)

VIVID
(n = 86)

Duration of type 1 or 2 diabetes, mean (SD), y 17.2 (9.5) 14.5 (9.8) 15.8 (8.7) 16.4 (10.4) 18.3 (10.0) 15.1 (9.9)

Visual acuity

BCVA ETDRS letters, mean (SD) 59.7 (10.9) 60.8 (10.6) 58.5 (12.9) 60.9 (10.2) 60.6 (9.3) 60.8 (10.9)

Snellen equivalent 20/64 20/64 20/80 20/64 20/64 20/64

CST, mean (SD), μm 483 (153) 540 (152) 507 (159) 579 (137) 467 (147) 519 (157)

DRSS score >53, No. (%) 13 (8.4) 1 (0.8) 7 (11.1) 0 6 (6.6) 1 (1.2)

Any prior treatment for DME, No. (%)a 101 (65.6) ND 39 (61.9) ND 62 (68.1) ND

Prior anti-VEGF treatment, No. (%) 63 (40.9) 13 (9.8) 26 (41.3) 3 (6.5) 37 (40.7) 10 (11.6)

Prior laser treatment only, No. (%) 33 (21.4) ND 11 (17.5) ND 22 (24.2) ND

Abbreviations: BCVA, best-corrected visual acuity; CST, central subfield
thickness (optical coherence tomography); DME, diabetic macular edema;
DRSS, Diabetic Retinopathy Severity Scale; ETDRS, Early Treatment Diabetic
Retinopathy Study; laser control, macular laser photocoagulation treatment
control; ND, analysis not done; VEGF, vascular endothelial growth factor;
VISTA, Study of Intravitreal Aflibercept Injection in Patients With Diabetic

Macular Edema; VIVID, Intravitreal Aflibercept Injection in Vision Impairment
Due to DME.
a Includes macular laser photocoagulation, corticosteroid, or anti-VEGF

treatment.
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respectively, through week 24 and then, on average, gained
vision from week 24 onward, with an ultimate mean (SD) BCVA
gain from baseline to week 100 of 2.2 (12.5) (VISTA) and 3.8
(10.1) (VIVID) letters (Figure 2A). Figure 2B demonstrates the
mean change in BCVA from the time that treatment with in-
travitreal aflibercept injection was initiated in each study eye.
This analysis shows that eyes in this subgroup had a mean (SD)
loss of 11.0 (10.1) (VISTA) and 10.0 (6.5) (VIVID) letters from
baseline at the time of treatment initiation with intravitreal
aflibercept injection. Although vision gain was not achieved
in all eyes after the initiation of treatment with intravitreal
aflibercept injection, these eyes subsequently gained a mean
(SD) of 17.4 (9.7) (range, −4 to +34) letters (VISTA) and a mean
(SD) of 13.6 (8.6) (range, −4 to +24) letters (VIVID) from the ini-
tiation of treatment with intravitreal aflibercept injection
through week 100 (Figure 2B). The proportions of patients who
gained at least 10 letters from the time of treatment initiation
with intravitreal aflibercept injection at week 100 were 78.9%
(15 of 19) and 69.2% (9 of 13) in VISTA and VIVID, respectively
(Figure 2C). The corresponding proportions of patients who
gained at least 15 letters at week 100 were 63.2% (12 of 19) and
53.8% (7 of 13), respectively (Figure 2D).

Anatomic Outcomes
The mean reduction in CST through week 100 for the total la-
ser control population is shown in Figure 3 with and without
censoring values after the initiation of treatment with intra-
vitreal aflibercept injection. In VISTA, the mean reduction in
CST from baseline at week 100 was 83.9 μm, censoring the val-
ues obtained after the initiation of treatment with intravit-
real aflibercept injection, compared with 178.6 μm when in-
cluding values obtained after the initiation of treatment with
intravitreal aflibercept injection. The corresponding CST re-
ductions from baseline at week 100 in VIVID were 85.7 μm and
178.4 μm, respectively.

The mean change in CST in the subgroup of laser control
eyes that received treatment with intravitreal aflibercept in-
jection is shown in Figure 4 using the same approaches de-
scribed for BCVA. Figure 4A shows CST changes compared with
baseline regardless of the time of the initiation of treatment
with intravitreal aflibercept injection, demonstrating that this
subgroup of eyes experienced a minimal reduction in CST
through week 24 (5.8 and 16.0 μm in VISTA and VIVID, respec-
tively) but subsequently experienced progressive CST reduc-
tions after week 24 through week 100 (Figure 4A). The mean
changes in CST from the time that treatment with intravitreal
aflibercept injection was initiated in each study eye are shown
in Figure 4B. This analysis demonstrates that the subgroup of
eyes that ultimately received treatment with intravitreal afliber-
cept injection had no meaningful CST change from baseline
until the time of the initiation of treatment with intravitreal
aflibercept injection, producing an increase of 3.9 μm (VISTA)
and a decrease of 3.0 μm (VIVID) (Figure 4B). These eyes dem-
onstrated mean (SD) CST reductions of 285.6 (202.6) (range,
−696.0 to +6.0) μm (VISTA) and 313.4 (181.9) (range, −637.0
to −47.0) μm (VIVID) from the initiation of treatment with in-
travitreal aflibercept injection through week 100.

In VISTA, 31.7% (20 of 63 eyes) of laser control eyes that
received treatment with intravitreal aflibercept injection had
at least a 2-step improvement in Diabetic Retinopathy Sever-
ity Scale score from baseline through week 100. The corre-
sponding proportion in VIVID was 22.6% (7 of 31 eyes).

Discussion
While previous studies8,9 of anti-VEGF treatment demon-
strated a superiority over macular laser photocoagulation treat-
ment for DME among eyes that underwent prior macular la-
ser photocoagulation for DME, the phase 3 VISTA and VIVID

Figure 1. Best-Corrected Visual Acuity (BCVA) Change in the Total Laser Control Populations in VISTA and VIVID
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Shown are the mean Early Treatment Diabetic Retinopathy Study letters in
analyses with and without censoring values obtained after the initiation of
intravitreal aflibercept injection treatment (last observation carried forward
[LOCF] and ancillary LOCF [aLOCF], respectively) among 154 eyes in VISTA and

132 eyes in VIVID. Laser control indicates macular laser photocoagulation
treatment control; VISTA, Study of Intravitreal Aflibercept Injection in Patients
With Diabetic Macular Edema; VIVID, Intravitreal Aflibercept Injection in Vision
Impairment Due to DME.
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trials offer a unique opportunity to analyze outcomes of eyes
with center-involving DME with baseline VA of 20/40 or worse
that were randomized to macular laser photocoagulation and
subsequently met prespecified criteria to receive additional
treatment with intravitreal aflibercept injection. More than one-
third of eyes randomized to macular laser photocoagulation
met these substantial vision loss criteria and received treat-
ment with intravitreal aflibercept injection, with most initi-
ating treatment within the first 6 months of eligibility.

During initiation of treatment with intravitreal afliber-
cept injection, this subgroup of eyes had lost a mean of 2 lines
of vision from baseline. Subsequently, these eyes rapidly re-
gained this lost vision, returning to their baseline mean vi-
sion after approximately 3 months of treatment with intravit-

real aflibercept injection, and continued to gain additional
vision above their baseline through week 100. These results
indicate that the VA changes occur with the initiation of treat-
ment with intravitreal aflibercept injection among eyes with
vision loss after treatment with macular laser photocoagula-
tion for DME. Despite substantial visual gains in some eyes af-
ter initiating treatment with intravitreal aflibercept injection,
the mean final VA was less than that achieved in eyes initially
randomized to intravitreal aflibercept injection.5 This find-
ing may indicate that delaying treatment with intravitreal
aflibercept injection in center-involving DME could limit op-
timal VA outcomes. Potential reasons for suboptimal visual out-
comes after delayed anti-VEGF treatment in DME manage-
ment may be related to the damaging permeability effects from

Figure 2. Visual Outcomes in Laser Control Eyes That Received Intravitreal Aflibercept Injection Treatment (Ancillary Last Observation Carried
Forward)
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long-term VEGF overexpression that results in persistent reti-
nal edema11,12 and possible vision-limiting effects of thermal
laser damage.

The final anatomic response as measured by changes in CST
after the initiation of treatment with intravitreal aflibercept in-
jection was robust and comparable to the response seen among
eyes initially randomized to intravitreal aflibercept injection.
Other DME studies have demonstrated a robust anatomic re-
sponse, accompanied by limited visual gains after delayed
treatment with an anti-VEGF.3 The phenomenon of subopti-
mal visual outcomes with delayed anti-VEGF treatment in the

presence of significant anatomic response also has been docu-
mented in retinal venous occlusive disease.13-15 These stud-
ies did not require criteria-based vision loss before implemen-
tation of anti-VEGF treatment.

Earlier anti-VEGF treatment initiation in the manage-
ment of patients with DME may be beneficial through mecha-
nisms other than simple edema mitigation. Anti-VEGF treat-
ments in eyes with DME can significantly improve Diabetic
Retinopathy Severity Scale scores and reduce the risk of DR
worsening.4,5,10,16 Consistent with these previously reported
outcomes, improvement in DR was observed in approxi-

Figure 4. Central Subfield Thickness (CST) Change in Laser Control Eyes That Received Intravitreal Aflibercept Injection Treatment (Ancillary Last
Observation Carried Forward)
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Figure 3. Central Subfield Thickness (CST) Change in the Total Laser Control Population in VISTA and VIVID
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mately 23% to 32% of the eyes that received treatment with
intravitreal aflibercept injection herein. Therefore, treating pa-
tients with DME early in the course of disease may improve
the underlying DR and therefore decrease risks of long-term,
vision-threatening complications. Such VEGF blockade may
significantly reduce the development and progression of reti-
nal capillary nonperfusion involving the posterior pole.17

Strengths of the present analysis include the robust ran-
domized design of VISTA and VIVID, masked VA examiners,
independent masked reading centers, the use of strict pre-
specified VA criteria for the initiation of treatment with intra-
vitreal aflibercept injection starting at week 24 (thus allow-
ing enough time for a potential therapeutic effect with macular
laser photocoagulation), and a uniform treatment regimen.
Evaluation of the eyes in this analysis provides clinical guid-
ance distinct from that inferred from other studies in which a
mandated crossover to anti-VEGF occurred at a predefined time
point, without specific evaluation of vision loss.3

Limitations
A limitation of the present subgroup analysis is the post hoc
exploratory approach. All patients originally randomized to la-
ser control who met criteria of substantial vision loss re-
ceived treatment with intravitreal aflibercept injection. The
present analysis does not provide information on outcomes of
these patients had intravitreal aflibercept injection treat-
ment been initiated with lesser vision loss or at an earlier time
point than required by the prospective protocol. In addition,
outcomes in these patients if they had not received treat-
ment with intravitreal aflibercept injection cannot be deter-
mined by this analysis. Even though treatment with intravit-
real aflibercept injection was initiated at different time points,
approximately 70% to 76% of laser control eyes received treat-
ment with intravitreal aflibercept injection before week 52, al-

lowing for an adequate follow-up interval for most eyes to
manifest the full treatment effect of intravitreal aflibercept in-
jection on visual and anatomic outcomes.

The optimal clinical point at which to initiate anti-VEGF
therapy in the management of DME is uncertain in patients
with VA better than the enrollment criteria used in the phase
3 trials establishing the efficacy of anti-VEGF agents.3-5 This
population is particularly relevant because many patients with
DME may be initially seen with better than 20/40 VA.18 For clini-
cally significant DME that is not center involving in which many
patients have well-preserved VA, macular laser photocoagu-
lation remains a commonly used treatment strategy and is ap-
plied in this clinical scenario by 75.9% of US and Canadian
retina specialists responding to the American Society of Retina
Specialists Patterns and Trends Survey.19 In patients having
center-involving DME with preserved VA, the appropriate use
of macular laser photocoagulation and anti-VEGF medica-
tion is being actively investigated.20

Conclusions
Treatment with intravitreal aflibercept injection led to rapid,
substantial, and sustained visual and anatomic benefit among
a subgroup of eyes with substantial visual loss that were ini-
tially randomized to macular laser photocoagulation in VISTA
and VIVID. However, despite substantial VA gains in most of
these eyes, ultimate VA appeared to be limited because of the
requirement for substantial vision loss before treatment with
intravitreal aflibercept injection was allowed. The findings of
this study suggest that the initiation of treatment with intra-
vitreal aflibercept injection in eyes with substantial vision loss
after macular laser photocoagulation treatment for DME may
be beneficial.
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Invited Commentary

Further Scrutiny of Vision Outcomes When Aflibercept
Is Used as Rescue Treatment for Eyes With Diabetic
Macular Edema Treated With Laser
Maureen G. Maguire, PhD

In this issue of JAMA Ophthalmology, Wykoff and colleagues1

report outcomes of a subset of eyes initially randomized to la-
ser photocoagulation for treatment of center-involving dia-
betic macular edema in each of 2 multicenter clinical trials.

These eyes met criteria for
“rescue” treatment with in-
travitreous aflibercept be-
cause of loss of vision after

macular laser treatment for diabetic macular edema. The av-
erage visual acuity improved by approximately 3 lines (15 let-
ters) from the time of the initiation of treatment with afliber-
cept. However, despite this improvement, the average visual

acuity at 100 weeks was more than 1 line worse than the av-
erage for all of the patients randomized to aflibercept at
baseline.2 Wykoff and colleagues1 concluded that treatment
with aflibercept led to substantial improvement in visual acu-
ity and that delaying the initiation of treatment with afliber-
cept may limit the amount of improvement in vision because
of damage caused by persistent retinal edema. These conclu-
sions have implications for patient management and there-
fore warrant scrutiny.

Was the improvement in visual acuity attributable to di-
rect effects of aflibercept? The subset of the laser-treated eyes
that had aflibercept injections initiated needed to have lost at
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QUESTIONNAIRE 
OP6 (20) 

Intravitreal aflibercept injection in eyes with substantial vision loss after laser 
photocoagulation for diabetic macular edema 

INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below  

• Some questions may have more than one answer; in which case you must please mark all the correct answers.. 

 
Question 1: Is it TRUE that focal or grid laser photocoagulation 
of the macula has the same clinical outcomes as pharmacologic 
management with anti-vascular endothelial growth factor 
(VEGF)?  
 

A: YES 
B: NO  
 

Question 2: Which of the following statements are TRUE 
regarding studies on the treatment of DME?   
 

A: One, relatively small randomized clinical trial directly 
compared macular laser photocoagulation with anti-
VEGF pharmacotherapies  

B: Two large phase 3 trials, VISTA and VIVID, concluded 
that intravitreal aflibercept injection was equal to 
macular laser photocoagulation through 100 weeks of 
treatment in patients with baseline VA of 20/40   

C: A key component of VISTA and VIVID was the 
opportunity for additional treatment beginning at week 
24 if there was substantial vision loss  

D: All the above 
 
Question 3: Which patients were eligible for study enrolment? 
 

A: All adults with type 1 diabetes 
B: Adults who previously had macular laser 

photocoagulation for DME 
C: Adults with types 1 and 2 diabetes as well as being 

hypertensive 
D: None of the above  
E: All the above  

 
Question 4: Which of the following is correct with regard to the 
study eyes in the laser control group receiving additional 
treatment? 
 

A: Additional intravitreal aflibercept injection treatment 
received from week 24 if diabetic macular edema 
worsened  

B: Additional intravitreal aflibercept injection treatment 
received if worsening of diabetic macular edema 
caused at least a 5-letter visual acuity loss from the best 
previous measurement at two consecutive visits 

C: Anatomic worsening per a specific optical coherence 
tomography was required to receive additional 
treatment 

 
 
 
 
 
 
 

 
Question 5: What was the median time from week 24 to the 
first intravitreal aflibercept injection for VIVID study? 
 

A: 34 days 
B: 52.5 days 
C: 83.5 days  
D: None of the above 

 
Question 6: With regard to the visual outcome results, what 
was the mean change in best-corrected visual acuity (BCVA) 
from baseline at week 100 in VISTA after censoring values 
obtained after the initiation of treatment with intravitreal 
aflibercept injection? 
 

A: 6.3 letters 
B: 0.9 letters  
C: 0.7 letters 

 
Question 7: Is it TRUE or FALSE that eyes in the subgroup of 
laser control eyes in VIVID lost a mean of 4.5 letters from 
baseline regardless of the time of initiation of treatment 
with intravitreal aflibercept injection? 
 

A: TRUE 
B: FALSE  

 
Question 8: With regard to anatomic outcomes, what was 
the mean reduction in central subfield thickness from 
baseline at week 100 in VISTA after censoring the values 
obtained after the initiation of treatment with intravitreal 
aflibercept injection? 
 

A: 83.9 µm  
B: 178.6 µm 
C: 85.7 µm 

 
Question 9: Which of the following is incorrect with regard 
to the changes in central subfield thickness (CST) seen in the 
subgroup of laser control eyes compared with baseline 
regardless of the time of initiation of treatment? 
 

A: Minimal reductions in CST through week 24 
B: Experienced progressive CST reductions after week 

24 through week 100 
C: No significant CST reductions after week 24 through 

week 44, but significant reductions through week 
100  

 
 
 
 
 
 



Question 10: Is it TRUE or FALSE that in VISTA 31.7% of laser 
control eyes that received treatment had at least a 2-step 
improvement in Diabetic Retinopathy Severity Scale score from 
baseline through week 100? 
 

A: TRUE  
B: FALSE 

 
Question 11: Which of the following is correct with regard to the 
discussion of previous studies of anti-VEGF treatment? 
 

A: These studies demonstrated a superiority over macular 
laser photocoagulation treatment for diabetic macular 
edema (DME) among eyes that underwent prior 
macular laser photocoagulation for DME  

B: Phase 3 VISTA and VIVID trials offer a unique 
opportunity to analyse outcomes of eyes with centre-
involving DME with baseline VA of 20/40 or worse  

C: More than one-third of eyes randomised to macular 
laser photocoagulation met the substantial vision loss 
criteria and received treatment with intravitreal 
aflibercept  

D: None of the above 
 
Question 12: How long after losing a mean of two lines of vision 
from baseline was this lost vision regained? 
 

A: After approximately 3 months of treatment with 
intravitreal aflibercept injection  

B: After week 100 of treatment with intravitreal 
aflibercept injection 

C: After week 44 of treatment with intravitreal aflibercept 
injection 
 

Question 13: What can anti-VEGF treatment in eyes with DME 
result in? 
 

A: It can significantly improve Diabetic Retinopathy 
Severity Scale scores and reduce the risk of diabetic 
retinopathy worsening  

B: VEGF blockade may significantly reduce the 
development and progression of retinal capillary 
nonperfusion involving the anterior pole 

C: Improvement in diabetic retinopathy was observed in 
approximately two-thirds of the eyes that received 
treatment 
 

 
 

 
Question 14: Which of the following is incorrect with regard 
to the limitations of the study? 
 

A: All patients randomised to laser control who met 
the criteria of substantial vision loss received 
treatment 

B: The study provides information on outcomes of 
patients treated for lesser vision loss  

C: The optimal clinical point at which to initiate anti-
VEGF therapy in management of DME is uncertain 
in patients with visual acuity better than the 
enrolment criteria used in phase 3 trials establishing 
the efficacy of anti-VEGF agents 

 
Question 15: What do the findings of the study suggest? 
 

A: That initiation of treatment with intravitreal 
aflibercept injection in eyes with minimal vision loss 
after macular laser photocoagulation treatment for 
diabetic macular edema (DME) may be beneficial 

B: That initiation of treatment with intravitreal 
aflibercept injection in eyes with substantial vision 
loss after macular laser photocoagulation treatment 
for DME may be beneficial  

C: That initiation of treatment with intravitreal 
aflibercept injection in eyes with substantial vision 
loss after macular laser photocoagulation treatment 
for DME is not beneficial 
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