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IMPORTANCE Two-year outcomes are reported comparing eyes originally assigned to
aflibercept or bevacizumab to assess the need for continued anti–vascular endothelial growth
factor (VEGF) therapy for macular edema due to central retinal vein occlusion (CRVO) or
hemiretinal vein occlusion (HRVO) from participants in the Study of Comparative Treatments
for Retinal Vein Occlusion 2 (SCORE2) trial.

OBJECTIVE To investigate outcomes 1 year after cessation of the SCORE2 treatment schedule.

DESIGN, SETTING, AND PARTICIPANTS In this secondary analysis of the SCORE2 randomized
clinical trial, follow-up included 117 participants originally randomized to aflibercept and 119
participants originally randomized to bevacizumab between September 17, 2014, and
November 18, 2015. Data for the analyses were frozen on September 13, 2018.

INTERVENTIONS SCORE2 participants completed the treatment protocol at month 12, were
subsequently treated at investigator discretion, and underwent assessment at month 24.

MAIN OUTCOMES AND MEASURES Visual acuity letter score (VALS) and central subfield
thickness (CST) on spectral-domain optical coherence tomography.

RESULTS Among 362 participants randomized to aflibercept or bevacizumab, 65.2% (236 of 362)
completed a protocol visit at month 24 (mean [SD] age, 68.5 (12.0) years; 53.8% male).
The mean (SD) VALS improved from baseline to 12 months by 21.6 (14.5) in the aflibercept group
compared with 21.9 (16.6) in the bevacizumab group (difference, −0.3; 99% CI, −5.6 to 4.9), then
worsened from those values by a mean (SD) VALS of 7.6 (17.5) in the aflibercept group and 7.5
(14.5) in the bevacizumab group (difference, −0.1; 99% CI, −5.6 to 5.3) at month 24. The mean
(SD) CST improved from baseline to 12 months by 394 (231) μm in the aflibercept group
compared with 420 (274) μm in the bevacizumab group (difference, 26 μm; 99% CI, −62 to 114
μm), then worsened from those values by a mean (SD) of 58 (192) μm in the aflibercept group
compared with 48 (186) μm in the bevacizumab group (difference, 10 μm; 99% CI, −58 to 78 μm)
at month 24.

CONCLUSIONS AND RELEVANCE No differences in VALS or CST outcomes at month 24 were
identified when participants originally assigned to aflibercept were compared with those
assigned to bevacizumab. Caution in interpretation is needed because of loss to follow-up.
In both groups, VALS and CST improved through month 12 and then worsened somewhat
during the second year, when treatment was at investigator discretion. This analysis suggests
that CRVO and HRVO warrant close monitoring and treatment as needed over at least 2 years
to optimize outcomes in eyes treated with anti-VEGF therapy.
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M acular edema (central retinal swelling) is the lead-
ing cause of visual impairment in patients with reti-
nal vein occlusion.1-3 The Study of Comparative

Treatments for Retinal Vein Occlusion 2 (SCORE2) random-
ized clinical trial showed that bevacizumab, an anti–vascular
endothelial growth factor (anti-VEGF) treatment commonly
used off-label, is noninferior to aflibercept, a more expensive
anti-VEGF treatment approved by the US Food and Drug Ad-
ministration, with respect to visual acuity (VA) at 6 months in
eyes with macular edema associated with central retinal vein
occlusion (CRVO) or hemiretinal vein occlusion (HRVO).4

The present investigation evaluated longer-term outcomes
among the SCORE2 participants 24 months after initiation of
treatment, which is 12 months after cessation of the SCORE2
protocol–defined treatment schedule.

Methods
The study adhered to the tenets of the Declaration of Helsinki5

and is registered at ClinicalTrials.gov (NCT01969708). Insti-
tutional review board (IRB) approval of the protocol was
obtained from a site-specific or centralized IRB (Advarra,
Columbia, Maryland), and written informed consent was ob-
tained from all participants.

Study Design
The SCORE2 methods have been described in detail.6 Be-
tween September 17, 2014, and November 18, 2015, a total of
362 patients (305 patients with CRVO and 57 patients with
HRVO) were randomly assigned to receive intravitreous injec-
tion of aflibercept (2.0 mg) or bevacizumab (1.25 mg) at ran-
domization and every 4 weeks through month 5. The pri-
mary outcome was change from baseline in best-corrected,
electronic Early Treatment Diabetic Retinopathy Study vi-
sual acuity letter score (VALS) at month 6 (with a noninferior-
ity margin of 5).4,6 After assessment of the primary outcome
at month 6, participants originally assigned to treatment with
aflibercept who met the protocol-defined criteria for a good
response were rerandomized to either continuing aflibercept
therapy every 4 weeks (n = 79) vs changing to a treat-and-
extend regimen (n = 80); 15 participants with a protocol-
defined poor or marginal response at 6 months were to re-
ceive a dexamethasone implant. Participants originally
assigned to treatment with bevacizumab who met the protocol-
defined criteria for a good response were rerandomized to
either continuing bevacizumab therapy every 4 weeks (n = 67)
vs changing to a treat-and-extend regimen (n = 67); 39 par-
ticipants with a protocol-defined poor or marginal response
at 6 months were to receive treatment with aflibercept. The
SCORE2 participants’ last visit as part of the SCORE2 protocol–
defined treatment schedule was at month 12. This secondary
analysis of the SCORE2 randomized clinical trial at 64 centers
in the United States focuses on the follow-up of 117 partici-
pants initially randomized to treatment with aflibercept at
month 0 and 119 participants initially randomized to bevaci-
zumab at month 0 who completed the month 24 visit (de-
fined as month 24 completers). A graphical description of

the SCORE2 participant flow through month 24 is shown
in Figure 1.

After month 12, there was no protocol-defined treatment
schedule. Rather, physicians could treat as they deemed nec-
essary using any commercially available drug (including non-
study drug or no drug) based on their typical practice and on
any schedule. Only intravitreous injections given in the study
eye for treatment of macular edema secondary to CRVO or
HRVO during this period were documented. Study data in-
cluded injections given at nonstudy offices provided they were
documented in the medical record. At month 0, 6, 12, and 24,
data were collected on best-corrected, electronic Early Treat-
ment Diabetic Retinopathy Study VALS and central subfield
thickness (CST) assessed by spectral-domain optical coher-
ence tomography (SD-OCT) and eye examinations. The
SD-OCT images were sent to the Fundus Photograph Reading
Center at the University of Wisconsin–Madison for grading.
At month 24, there was a medical record review of new ocu-
lar conditions, procedures, and other new conditions occur-
ring since month 12. Data for these analyses were frozen on
September 13, 2018.

Statistical Analysis
The primary outcomes were VALS and CST. Comparisons were
exploratory and descriptive, all calculated using statistical soft-
ware (SAS, version 9.4; SAS Institute Inc). Because no hypoth-
esis testing was being done, no P values from statistical tests
comparing treatment outcomes are provided, and 99% CIs are
presented rather than the traditional 95% CIs to give an idea
of variability and help account for multiple testing. Confi-
dence intervals for injection rates were calculated by boot-
strapping the SCORE2 participants’ injection histories sepa-
rately within treatment groups. Because not all participants
completed a visit at month 24, we performed propensity score
matching7 (PSM) with statistical tests and P values to investi-
gate whether the results we report for VALS and CST are rep-
resentative of the entire SCORE2 population. A brief exegesis
of PSM as applied to the SCORE2 data is provided in the eAp-
pendix in the Supplement.

Key Points
Question From month 12 to 24 in the Study of Comparative
Treatments for Retinal Vein Occlusion 2 (SCORE2) trial, when
treatment was at investigator discretion, what were outcomes
among participants initially randomized to aflibercept or
bevacizumab for treatment of macular edema due to central
retinal or hemiretinal vein occlusion?

Findings Among 236 participants in this secondary analysis of the
SCORE2 randomized clinical trial, visual acuity letter score and
optical coherence tomography–measured central subfield
thickness improvement from baseline to month 12 subsequently
worsened from month 12 to 24 in both groups, with no differences
between treatment groups.

Meaning Management of macular edema due to retinal vein
occlusion likely warrants close monitoring for at least 2 years,
although follow-up of only two-thirds of participants at month 24
limits confidence in these results.
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Results

Cohort Description
Among 236 participants randomized to treatment with afliber-
cept or bevacizumab (mean [SD] age, 68.5 [12.0] years; 53.8%
[127 of 236] male), the original randomly assigned groups ex-
hibited similar retention, with 117 of 180 participants (65.0%)
randomized to aflibercept at month 0 and 119 of 182 partici-
pants (65.4%) randomized to bevacizumab at month 0 hav-
ing a visit at month 24. Reasons for the 126 participants who
did not complete a month 24 visit were as follows: were not
willing to return or were not interested in returning (n = 35),
were unable to contact (n = 25), were deceased (n = 19), had
health issues (n = 14), withdrew consent (n = 11), had trans-
portation or mobility issues (n = 10), were at 2 sites that did
not participate in long-term follow-up (n = 5), moved out of
the area (n = 4), and gave no reason (n = 3). Month 24 com-
pleters were similar to month 24 noncompleters with respect
to month 0 VALS, CST, and treatment assignment, but they re-
ceived on average 1 more anti-VEGF treatment between month
0 and up to month 12 (mean [SD], 10.8 [1.4] vs 9.7 [2.9] treat-
ments), had an average of 3 more months between diagnosis
of macular edema and randomization (mean [SD], 7.7 [15.5] vs
4.4 [10.1] months), and had 8.7% fewer black participants (28
of 236 [11.9%] vs 26 of 126 [20.6%]) than the month 24 non-
completers (Table 1).

Treatment Between Month 12 and 24
Between months 12 and 24, the bevacizumab group received
1 more treatment per participant than the aflibercept group
(mean [SD], 4.5 [3.5] vs 3.6 [3.2] treatments) (Table 2). The an-
nualized rates of injection were substantially lower during
months 12 to 24 than in earlier periods. To illustrate, injec-
tions during months 12 to 24 decreased by 817 injections, or

7.7 injections per participant-year, from months 0 to 12 in
aflibercept completers and by 813 injections, or 7.6 injections
per participant per year, from months 0 to 12 in bevacizumab
completers (rate difference, 0.1; 99% CI, −1.1 to 1.3). From

Table 1. Characteristics at Month 0 and Between Months 0 and 12
by Month 24 Completers vs Month 24 Noncompleters
in the SCORE2 Long-term Follow-up

Variable

Month 24, No. (%)

Completers
(n = 236)

Noncompleters
(n = 126)

Treatment group

Aflibercept 117 (49.6) 63 (50.0)

Bevacizumab 119 (50.4) 63 (50.0)

Age, mean (SD), y 68.5 (12.0) 69.7 (12.0)

Received prior anti-VEGF treatment
at randomization

84 (35.6) 37 (29.4)

Time between diagnosis of macular
edema and randomization,
mean (SD), mo

7.7 (15.5) 4.4 (10.1)

Female sex 109 (46.2) 48 (38.1)

Hispanic or Latino ethnicity 24 (10.2) 14 (11.1)

Black race 28 (11.9) 26 (20.6)

Hemiretinal vein occlusion 41 (17.4) 16 (12.7)

Type 2 diabetes 74 (31.4) 39 (31.0)

Hypertension 174 (73.7) 104 (82.5)

Coronary artery disease 34 (14.4) 22 (17.5)

VALS, mean (SD) 50.4 (15.1) 50.3 (15.6)

SD-OCT central subfield thickness,
mean (SD), μm

665 (227) 667 (220)

No. of anti-VEGF treatments between
month 0 and up to month 12, mean (SD)

10.8 (1.4) 9.7 (2.9)

Abbreviations: SCORE2, Study of Comparative Treatments for Retinal Vein
Occlusion 2; SD-OCT, spectral-domain optical coherence tomography;
VALS, visual acuity letter score; VEGF, vascular endothelial growth factor.

Figure 1. SCORE2 Participant Flow Through Month 24
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months 0 to month 24, there were 1657 injections (7.4 per par-
ticipant per year) in aflibercept completers and 1877 injec-
tions (8.2 per participant per year) in bevacizumab com-
pleters (rate difference, 0.8; 99% CI, 0.2-1.5).

Most participants received either no treatment for their
macular edema (24.4% [29 of 119] of originally assigned beva-
cizumab participants and 28.2% [33 of 117] of originally as-
signed aflibercept participants) or only 1 type of drug (51.3%
[61 of 119] of bevacizumab participants and 60.7% [71 of 117]
of aflibercept participants). Figure 2 shows the percentage of
treatment types at the 3 main follow-up periods (months 0-5,
months 6-11, and months 12-24) for each of the 2 originally ran-
domized groups. In both groups, the percentage receiving the
originally randomized treatments declined with time, and a
substantial percentage of participants received no treatment
during months 12 to 24. Among the 155 of 236 completers
(65.7%) treated only with anti-VEGF therapy between months
12 and 24, the mean (SD) number of injections was 5.1 (2.7) for
those originally assigned to aflibercept and 5.9 (2.8) for those
originally assigned to bevacizumab. Among the 121 of 236 com-

pleters (51.3%) treated only with aflibercept or only with beva-
cizumab during months 12 to 24, the mean (SD) number of in-
jections was 4.7 (2.5) for those originally assigned to aflibercept
and 5.5 (2.8) for those originally assigned to bevacizumab. Of
the month 24 completers, 65 of the 117 participants (55.6%)
originally assigned to aflibercept were treated exclusively with
aflibercept between months 0 and 24, and 48 of the 119 par-
ticipants (40.3%) originally assigned to bevacizumab were
treated exclusively with bevacizumab between months 0 and
24. Continuing the original treatment assignment was slightly
more common than switching to the other drug or discontinu-
ing drug therapy (Table 2). In the aflibercept group, 42 con-
tinued, 24 switched, and 33 discontinued. In the bevaci-
zumab group, 33 continued, 22 switched, and 29 discontinued.

Outcome Analysis
Among the SCORE2 participants randomized to the afliber-
cept or bevacizumab groups, 65.2% (236 of 362) completed a
month 24 visit in both groups. Among month 24 completers,
the mean (SD) VALS improved from baseline to 12 months by
21.6 (14.5) (99% CI, 18.1-25.1) in the aflibercept group
compared with 21.9 (16.6) (99% CI, 17.9-25.9) in the bevaci-
zumab group (difference, −0.3; 99% CI, −5.6 to 4.9), then wors-
ened from those values with a mean (SD) VALS of −7.6 (17.5)
(99% CI, −11.8 to −3.3) in the aflibercept group compared with
−7.5 (14.5) (99% CI, −10.9 to −4.0) in the bevacizumab group
(difference, −0.1; 99% CI, −5.6 to 5.3) at month 24 (Table 3).

The mean CST improved from baseline to 12 months, with
values (SDs) of −394 (231) μm (99% CI, −452 to −337 μm) in the
aflibercept completers compared with −420 (274) μm (99% CI,
−487 to −352 μm) in the bevacizumab completers (difference,
26 μm; 99% CI, −62 to 114 μm). Mean CST then worsened from
those values by a mean (SD) of 58 (192) μm (99% CI, 8-108 μm)
in the aflibercept completers compared with 48 (186) μm
(99% CI, 1-95 μm) in the bevacizumab completers (differ-
ence, 10 μm; 99% CI, −58 to 78 μm) at month 24 (Table 3).

Fifty-five percent (130 of 236) of the SCORE2 month 24
completers achieved a VALS of 70 letters (approximate
Snellen VA equivalent 20/40) or better at 24 months, with little
difference between the 2 original treatment groups (56.4%
[66 of 117] of the aflibercept group and 53.8% [64 of 119] of the
bevacizumab group). Apart from a lower CST in the afliber-
cept group than in the bevacizumab group at month 6 (227 vs
290), the 2 original treatment groups were similar. The SCORE2
participants who completed the month 24 visit had a longer
duration between diagnosis of macular edema and random-
ization (7.7 vs 4.4 months, P = .02) and a smaller proportion
with black race (11.9% vs 20.6%, P = .05) than those who did
not complete the visit.

Propensity Score Analysis
About 35% (126 of 362) of participants did not complete a
month 24 visit. This outcome raises the question of whether
the missing participants differ from, and thus are not repre-
sentative of, the entire SCORE2 cohort. To investigate this pos-
sibility, we applied PSM to this SCORE2 cohort by regressing a
month 24 completer/month 24 noncompleter indicator on 18
covariates measured at month 0 in all 362 SCORE2 partici-

Table 2. Treatment for Macular Edema in Month 24 Completers
Between Months 12 and 24, When Participants Were No Longer
Required to Receive the Originally Assigned Treatment Protocol

Variable

Original Randomization
Assignment, No. (%)
Aflibercept
(n = 117)

Bevacizumab
(n = 119)

No. of treatments between months
12 and 24

Mean (SD) 3.6 (3.2) 4.5 (3.5)

Median 3.0 4.0

Treated with anti-VEGF only 77 (65.8) 78 (65.5)

Annualized treatment rates in
completers, injections
per participant per year

Months 0-5 12.72 12.72

Months 6-11 9.96 11.52

Months 12-24 2.40 4.56

All participants 117 (100) 119 (100)

No treatment 33 (28.2) 29 (24.4)

Aflibercept only 42 (35.9) 22 (18.5)

Bevacizumab only 24 (20.5) 33 (27.7)

Ranibizumab only 3 (2.6) 6 (5.0)

Dexamethasone only 2 (1.7) 0

Aflibercept plus bevacizumab 5 (4.3) 12 (10.1)

Aflibercept plus dexamethasone 3 (2.6) 4 (3.4)

Aflibercept plus ranibizumab 0 1 (0.8)

Aflibercept plus ranibizumab plus
dexamethasone

0 1 (0.8)

Aflibercept plus bevacizumab plus
ranibizumab

1 (0.9) 1 (0.8)

Bevacizumab plus dexamethasone 1 (0.9) 3 (2.5)

Bevacizumab plus kenalog 0 2 (1.7)

Bevacizumab plus ranibizumab 2 (1.7) 3 (2.5)

Bevacizumab plus kenalog plus
dexamethasone

0 1 (0.8)

Dexamethasone plus ranibizumab 1 (0.9) 1 (0.8)

Abbreviation: VEGF, vascular endothelial growth factor.
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pants (236 for month 24 completers and 126 for month 24 non-
completers). Month 12 was the last completed visit for 78.6%
(99 of 126) of the noncompleters, with the remainder having
a last completed visit before month 12. The matched month
24 completers and month 24 noncompleters were compared
with respect to VALS and CST using the paired t test. The mean
(SD) noncompleter VALS at the last visit was 65.4 (21.6) (ap-
proximate Snellen VA equivalent of the mean, 20/50), an in-
crease of 14.7 from baseline, compared with 72.3 (16.3) (ap-
proximate Snellen VA equivalent of the mean, 20/40) for the
corresponding visit of the completers, an increase of 22.1 from
baseline (eTable 1 in the Supplement). Matched month 24 com-
pleters have a VALS approximately 6 higher than month 24
noncompleters, but they do not differ significantly with re-
spect to CST. Eighteen of the 126 month 24 noncompleters died
before 24 months. Repeating the PSM after removing these 18
participants did not alter the results appreciably. When pro-
pensity score analysis was carried out separately within the 2
treatment groups, month 24 noncompleter VALS was lower
than the matched month 24 completer VALS in both treat-
ment groups, but the month 24 completer minus month 24
noncompleter difference was significant only in the afliber-
cept group (difference for the aflibercept group, 8.53; P = .009;
difference for the bevacizumab group, 2.66; P = .47).

Safety
Rates of ocular safety events did not differ appreciably in month
24 completers between months 0 and 12 and between months
12 and 24 (eTable 2 in the Supplement) except that, within the
aflibercept group, there were more cases of open-angle glau-
coma and more cataract extractions between months 12 and
24. For cataract extractions, in the aflibercept group, there were
12 events between months 12 and 24 compared with 3 events
between months 0 and 12. In the bevacizumab group, there
were 7 events between months 12 and 24 and 0 events be-
tween months 0 and 12. Five completers experienced Anti-
platelet Trialists Collaboration (APTC) events during months

0 to 12, and 6 completers experienced APTC events during
months 12 to 24. No participants with APTC events died.
Because month 24 completers cannot have died before
month 24, death statistics are presented for the entire SCORE2
cohort, with more deaths between months 12 and 24 than be-
tween months 0 and 12 (14 vs 5). There were no differences
between the aflibercept and bevacizumab groups in deaths
between months 0 and 24 (11 of 180 deaths [6.1%] in the afliber-
cept group and 8 of 182 deaths [4.4%] in the bevacizumab
group).

Discussion
Among participants with macular edema associated with CRVO
or HRVO, the SCORE2 trial demonstrated that intravitreous
bevacizumab is noninferior to intravitreous aflibercept with
respect to VA after 6 months of monthly injections.4 Al-
though treatment with bevacizumab was associated with a sig-
nificantly lower proportion of eyes that achieved complete
resolution of macular edema at 6 months, this finding did not
translate into poorer VA outcomes at 6 months.4 The original
treatment assignment was not associated with significant dif-
ferences in VALS or CST at month 24, which is 12 months af-
ter participants exited the SCORE2 treatment protocol, al-
though eyes originally treated with bevacizumab received a
mean of 1 more injection between months 12 and 24 com-
pared with eyes originally treated with aflibercept. There-
fore, the poorer anatomic outcomes associated with bevaci-
zumab compared with aflibercept during the first 6 months of
the study did not translate into poorer VA or anatomic out-
comes at month 24.

Most of the improvement in VALS and CST observed in the
SCORE2 trial occurred during the first 6 months of the study,
when treatment was administered monthly. This initial im-
provement decreased during months 12 to 24, when partici-
pants went off the treatment protocol. This finding is consis-

Figure 2. Percentage of Types of Treatments Received During the 3 Follow-up Periods in Month 24 Completers
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In both groups, the percentages
receiving the originally randomized
treatments declined with time, and a
substantial percentage of participants
received no treatment during months
12 to 24.
a One participant randomized to

aflibercept mistakenly received
bevacizumab in month 2.
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tent with the results from the GALILEO study,8 in which
patients with macular edema associated with CRVO were
treated with monthly aflibercept until week 24 and then
switched to as-needed dosing; after week 52, the monitoring
interval was changed from monthly to every 8 weeks. At week
76, there was a decrease in the visual and anatomic improve-
ments initially observed at week 24. Similarly, in the
COPERNICUS study,9 with the same dosing schedule as in the
GALILEO study, the visual and anatomic improvements ob-
served at week 24 were diminished at 2 years. Furthermore,
in the HORIZON trial,10 an open-label extension trial of the 12-
month BRAVO and CRUISE trials that investigated ranibi-
zumab treatment for treatment of macular edema secondary
to branch retinal vein occlusion and CRVO, respectively,

reduced follow-up and fewer ranibizumab injections in the sec-
ond year of treatment were associated with a decline in the vi-
sual and anatomic improvements achieved during the first year
of treatment in participants with CRVO. Moreover, in the
RETAIN study11 (an open-label, single-arm extension study of
the HORIZON trial that included the 7 highest-enrolling
HORIZON study sites), among the 32 participants with CRVO
and a mean follow-up of 51.4 months from the CRUISE trial
baseline, only 14 (43.8%) had resolution of macular edema; the
remaining 18 of 32 participants (56.3%) still required 6 injec-
tions of ranibizumab on average during their last year of follow-
up. Finally, authors of a prospective case series12 of 40 eyes
with CRVO-associated macular edema treated with anti-
VEGF agents with a mean of 78 months’ follow-up also noted

Table 3. VALS and SD-OCT Central Subfield Thickness Outcomes in Month 24 Completers

Variable

VALS SD-OCT Central Subfield Thickness

Total (N = 236)
Aflibercept
(n = 117)

Bevacizumab
(n = 119) Total (N = 236) Aflibercept (n = 117) Bevacizumab (n = 119)

Mean (99% CI)

Baseline 50.4 (47.8 to 52.9) 50.0 (46.5 to 53.5) 50.7 (47.0 to 54.4) 663 (625 to 702) 648 (596 to 700) 678 (621 to 735)

Month 12 72.1 (69.3 to 74.9) 71.6 (67.5 to 75.6) 72.6 (68.8 to 76.4) 256 (236 to 276) 251 (223 to 280) 261 (232 to 289)

Month 24 64.6 (60.7 to 68.4) 64.0 (58.1 to 69.9) 65.1 (60.0 to 70.3) 311 (282 to 339) 310 (271 to 349) 312 (270 to 353)

Mean change
from baseline
(99% CI)

Month 12 21.7 (19.1 to 24.4) 21.6 (18.1 to 25.1) 21.9 (17.9 to 25.9) −407 (−451 to −363) −394 (−452 to −337) −420 (−487 to −352)

Month 24 14.2 (10.5 to 17.9) 14.0 (8.6 to 19.3) 14.5 (9.3 to 19.6) −345 (−395 to −294) −329 (−392 to −267) −359 (−439 to −280)

Mean change
from month 12
(99% CI)

Month 24 −7.5
(−10.2 to −4.8)

−7.6
(−11.8 to −3.3)

−7.5
(−10.9 to −4.0)

53 (19 to 86) 58 (8 to 108) 48 (1 to 95)

VALS ≥15
improvement
from baseline
(99% CI)

Month 12 73.3 (65.8 to 80.8) 76.9 (66.7 to 87.2) 69.8 (58.7 to 80.8) NA NA NA

Month 24 52.1 (43.7 to 60.6) 53.0 (40.9 to 65.1) 51.3 (39.2 to 63.3) NA NA NA

VALS ≥15
worsening from
baseline

Month 12 2.1 (0.0 to 4.6) 1.7 (0.0 to 4.9) 2.5 (0.0 to 6.3) NA NA NA

Month 24 8.9 (4.1 to 13.7) 6.8 (0.7 to 13.0) 10.9 (5.2 to 18.4) NA NA NA

Percentage
VALS ≥70
(Snellen VA
equivalent
20/40)
(99% CI)

Baseline 9.3 (4.4 to 14.2) 6.8 (0.7 to 13.0) 11.8 (4.0 to 19.5) NA NA NA

Month 12 69.5 (61.7 to 77.3) 67.5 (56.1 to 78.9) 71.4 (60.5 to 82.3) NA NA NA

Month 24 55.1 (46.7 to 63.5) 56.4 (44.4 to 68.5) 53.8 (41.8 to 65.8) NA NA NA

VALS ≥15
Improvement
from month 12
(99% CI)

Month 24 1.3 (0.0 to 3.2) 1.7 (0.0 to 4.9) 0.8 (0.0 to 3.0) NA NA NA

VALS ≥15 of
worsening from
month 12
(99% CI)

Month 24 18.6 (12.0 to 25.2) 18.0 (8.6 to 27.3) 19.3 (9.8 to 28.8) NA NA NA

Abbreviations: NA, not applicable ; SD-OCT, spectral-domain optical coherence tomography; VALS, visual acuity letter score.
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the need for continued treatment, with a reported annual treat-
ment rate of 4.4 injections (the mean number of injections per
year decreased from 8.6 in year 1 to 3.1 in year 6). In their co-
hort, the mean VALS improved by 12 letters by month 6 and
was maintained at this level through month 36, after which
time the mean VALS decreased with less treatment. These clini-
cal trial and case series results, taken together with the 2-year
outcomes of the SCORE2 trial, suggest that close monitoring
and treatment as indicated are needed to optimize the long-
term visual and anatomic outcomes of patients treated ini-
tially with anti-VEGF therapy for macular edema due to CRVO
or HRVO.

The propensity scores herein suggest that the month 24
VALS outcomes among the entire SCORE2 cohort would, if we
knew them, have been lower than the outcomes we report for
month 24 completers. This upward bias caused by the miss-
ing data is supported by the significantly lower VALS in month
24 noncompleters than in matched month 24 completers as
of the last month 24 noncompleter visit (eTable 1 in the Supple-
ment). The fact that, when propensity score analysis was car-
ried out within treatment groups, noncompleter VALS dif-
fered significantly from completer VALS only in the aflibercept
group suggests that missing data were upwardly biasing month
24 completer VALS outcomes in the aflibercept group but not
the bevacizumab group. If so, the missing data, if we knew
them, would even more strongly support long-term bevaci-
zumab noninferiority to aflibercept with respect to VALS. In
contrast to VALS, propensity score analysis of the CST out-
comes does not suggest a bias because of missing data.

Limitations
Our study has some limitations. Because participants went
off the treatment protocol after month 12, month 24 results
did not compare aflibercept monotherapy with bevaci-
zumab monotherapy. Furthermore, only 65.0% (117 of 180)
of the original SCORE2 participants were retained at month
24. Propensity score analysis suggests that, among the
entire SCORE2 cohort, the month 24 VALS outcomes may
have been lower than the month 24 completer outcomes we
report herein. In addition, definitive conclusions regarding
causation during months 12 and 24 between less treatment

and lessening improvement of outcome measures com-
pared with baseline values cannot be made because treat-
ment decisions between months 12 and 24 were not based
on a structured treatment protocol with protocol-defined
treatment criteria. Finally, we do not present outcomes
separately for eyes with CRVO and eyes with HRVO because
the low number of recruited patients with HRVO did not
permit meaningful analyses in this group. However, out-
comes after the initial 6 months of anti-VEGF therapy were
similar in eyes with HRVO and eyes with CRVO in the
SCORE2 trial.4

Conclusions
In summary, this SCORE2 secondary analysis provides
longer-term (2-year) information on the outcomes of anti-
VEGF therapy for macular edema due to CRVO or HRVO at 12
months after cessation of the SCORE2 treatment protocol.
Although participants improved substantially in VALS and
CST through month 12, this improvement over baseline was
lessened during the second year when fewer treatments
were received. Nevertheless, month 24 outcomes were sig-
nificantly better than at randomization into the SCORE2
trial. Poorer anatomic outcomes associated with bevaci-
zumab compared with aflibercept during the first 6 months
of the study did not translate into poorer VA or anatomic
outcomes at month 24. No significant VALS or CST differ-
ences were observed at month 24 between the originally
randomized groups, although caution is warranted in inter-
preting these results because of the considerable level of
participant loss and investigator-chosen treatment plan and
treatment frequency between months 12 and 24. It is not
known whether the VA outcomes would have been better at
month 24 had a structured treatment protocol been insti-
tuted between months 12 and 24. This analysis suggests that
CRVO and HRVO warrant close monitoring and treatment as
indicated over at least a 2-year period as needed to optimize
outcomes in eyes treated with anti-VEGF therapy. Long-term
outcomes out to 5 years after randomization are being inves-
tigated by the SCORE2 Investigator Group.
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(P), Jessica Ross (P), Kristin Stokes (CC), John Wells
(SI), Ashley Williams (P). Retina & Vitreous of Texas:
Diana Abdelgani (CC), Doug Blanchard (P), Colin
Blank (P), Emmanuel Chang (SI), Deborah
Fredrickson (V), Joseph Khawly (PI), Desiree Lopez
(P), Donald Lowd (P), Lorena Martinez (V), Pam
Miller (CC), Jason Muniz (P), Erica Pineda (V),
Hassan Rahman (SI), Natalie Roncancio (P), Andrea
Sales (P), Arthur Willis (SI). Retina Associates: Lexie
Ainley (CC), Ivan Batlle (PI), Karla Batlle (CC),
Kiersten Bruce (V), Ryan Christensen (SI), Blake
Cooper (SI), David Dyer (SI), Gregory Fox (SI),
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Katherine Pippin (P), Ravi Singh (SI), Beatty Suiter
(SI), Frank Yeager (P). Retina Associates of
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(P), Joseph Coney (SI), Jim Coyne (P), Tia Drugan
(V), John DuBois (P), Gregg Greanoff (P), Mary Ilc
(V), Aimee Kenska (P), Elizabeth McNamara (P),
David Miller (SI), Michael Novak (SI), Llewelyn Rao
(SI), Susan Rath (CC), Cecelia Rykena (V), Jerome
Schartman (SI), Lawrence Singerman (PI), Veronica
Smith (CC), Vivian Tanner (CC). Retina Associates of
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Vernie Daniels (CC), Diana Holcomb (CC), Ricky
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Thomas Stone (SI), Jeanne Van Arsdall (V), Brenda
VanHoose (V), William Wood (PI). Retina Associates
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Connolly (SI), Mary Jo Doran (CC), Ernest Guillet
(SI), Edward Hall (PI), Tiffany Heard (P), Anne
Reynard (V), Steven Rose (SI), Joseph Territo (P),
Margaret Whelehan (P), Meg Yagoda (CC). Retina
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(V), Matthew Pezda (SI), Javier Rendorio (P),
Treseelyn Spencer (P), Allen Thach (PI), Irene Voo
(SI), Jason Wickens (SI), Meher Yepremyan (SI).
Retina Group of Florida: Scott Anagnoste (SI), Jaclyn
Brady-Pyka (CC), Mario del Cid (PI), Mandeep
Dhalla (SI), Lawrence Halperin (SI), Monica Hamlin
(CC), Ann Marie Lamb (V), Angelia Mannarelli (P),
Jamie Mariano (V), Linda O'Koren (V), Krista
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Adams (V), Cecilia Escamilla (O), Geneva Espinoza
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Petty (CC), Gary Rickert (P), Deisy Villarreal (CC),
Eric Zavaleta (SI). Retina Vitreous Consultants:
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Schultz (V), David Steinberg (P), Lois Stepansky (V),
Avni Vyas (SI), Julie Walter (V). Retina Vitreous
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Brandi Bellows (V), Jamin Brown (SI), Teresa
Deforge (P), Stefanie DeSantis (P), Christine Dorr
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Hall (CC), G. Robert Hampton (PI), Peter Hay (P),
Lynn Kwasniewski (V), Michelle Manley (V), Abigail
Miller (P), Nicole Robarge (P), Kevin Rosenberg (SI),
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Chastity Mendez (V), Felisha Morales (P), Suzie Post
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Robert Equi (SI), Danny Lopez (P), Erin Nickerman
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Podesta (CC), J. Brian Reed (SI), David Telander (SI),
Tony Tsai (SI), Brooke Waller (V), Robert Wendel
(SI), Kimberlee Wong (V). Retinal Consultants of AZ:
Sandra Arenas (V), Mark Barakat (SI), Dayna Bartoli
(P), Jermain Byers (CC), Deedra Caraveo (P), Pravin
Dugel (SI), David Goldenberg (SI), L. Milad Haak
(SI), Ronald Hawkins (CC), Valerie Hoback (CC),
Sujit Itty (SI), Karim Jamal (SI), Norma Jimenez (P),
Peter Khoury (V), Derek Kunimoto (PI), Ashleigh
Levison (SI), Georgina Lopez-Wood (CC), Elena
Marcos (V), John Martin (P), Sachin Mehta (SI), Neal

Palejwala (SI), Edward Quinlan (SI), Nohemi
Ramirez (V), Ignacio Torres (P), Diania Joy Wilson
(CC), Heather Yoshimura (CC). Retinal Consultants
of San Antonio: Lydia Adams (CC), Jaynee Baker
(CC), Elaine Castillo (V), Moises Chica (SI), Sarah
Holy (SI), Lita Kirschbaum (CC), Richard Gary Lane
(SI), Calvin Mein (PI), Tori Moore (V), Brenda
Nakoski (P), C. Sean Wienecke (P). Sabates Eye
Centers: Kelli Burge (V), Michael Cassell (PI), Yin
Chen (CC), Heather Elliott (P), Gary Gallimore (P),
Kristen Kietzman (CC), Nancy Kunjukunju (SI),
Jeanne Niblock (V), Abraham Poulose (SI), Felix
Sabates (PI), Nelson Sabates (SI), April Snider (V).
Sarasota Retina Institute: Melvin Chen (PI), Evelyn
Inlow (CC), Peggy Jelemensky (CC), Marc Levy (SI),
Rosa Miller (V), Tara Raphael (V), Mark Sneath (P).
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Brucker (PI), Dominique Caggiano (CC), Judy Chen
(CC), Sheri Drossner (V), Joan DuPont (CC), Armin
Farazdaghi (V), Benjamin Kim (SI), Sara Morales (P),
Jessica Morgan (SI), Beth Serpentine (P), Brian
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Lalezary (SI), Steven Lin (SI), Lenise Myers (V), Kim
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(SI), Karen Duignan (CC), Gary Fish (PI), Dwain
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Alexander-Snowden (CC), Sekou Alou (P), Daniel
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Iglesias (O), Yury Iraheta (V), Thomas Johnson (SI),
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(SI), Howard Morris (O), Bryan Murphy (P), Robert
Murphy (SI), Stacie Orencia (P), Michael Osman (SI),
Jennifer Phosaksee (V), Steve Rauch (P), Gayatri
Reilly (SI), Pamela Renteria (V), Michael Rivers (SI),
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Schorer (V), Mona Shah (V), Manali Shah (CC), Maya
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(SI), Danielle Walker (V). The Retina Institute: Kevin
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Kristi Ballard (P), Ashley Blaisdell (P), April Clay
(CC), Shellie Fuentes (CC), Stephanie Gillispie (CC),
Carmelina Gordon (PI), Heather Hill (V), Hailey
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Partridge (V), Surendar Purohit (SI), Tiffany
Westgate (P), Jennifer Wireman (CC), Celia
Wohlscheid (CC). University of California–Davis:
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Jessica Turner (PH), Cindy Wallace (CC). University
of California–San Francisco: Jacque Duncan (PI),
Don Eubank (CC), Scott Fields (PH), Betty Hom (P),
Mary Lew (V), Andrew Light (P), Arshia Mian (CC),
John Peterson (P), Jay Stewart (SI). University of
Florida: Kakarla Chalam (PI), Ashley Cowart (V),
Sandeep Grover (SI), Shailesh Gupta (SI), Shamim
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Kumar Sambhav (CC), Jazzmin Smith (P). University
of Kentucky: Miroslava Aprelkov (V), Peter
Blackburn (SI), Claire Fraser (SI), Mike Hanson (P),
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McDonald (P), P. Andrew Pearson (PI), Susan
Phillips (O), Lyudmila Pigulko (V), Michele Reg (CC),
Stephen Sitzlar (PH), Lakisha Smith (V). University
of Rochester Flaum Eye Institute: Rachel Aleese (V),
Mina Chung (PI), Arielle Conrad (V), Andrea
Czubinski (V), David DiLoreto (SI), Tanya Forbes
(CC), Gary Gagarinas (V), Rachel Hollar (P), Lisa
Latchney (CC), Katherine Nedrow (CC), Taylor
Pannell (P), Brittany Richardson (P). University of
Wisconsin: Angie Adler (CC), Michael Altaweel (PI),
Barbara Blodi (SI), Shirley Craanen (P), Kristine
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Denise Krolnik (P), Jennie Perry-Raymond (CC),
Sandie Reed (P), Christopher Smith (V), John
Peterson (P). University of Nebraska Medical Center
Truhlsen Eye Institute: Bryan Angle (PI), Lola Berg
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Dansingani (PI), Diana Do (SI), Lisa Greer (CC),
Fayez Jawed (V), Kristi Miller (CC), Donna Neely (P),
Quan Nguyen (PI), Julie Sigmund (CC). University of
Washington Medicine Eye Institute: Brad Clifton (P),
Patricia Ernst (V), Ron Jones (P), James Kinyoun
(PI), Soojin Kyle (P), Jim Leslie (P), Juli Pettingill (V),
Jeffrey Purcell (PH), Sue Rath (CC), Kasra Rezaei
(SI), Gurunadh Vemulakonda (SI), Bao-Chau Vo (O).
Valley Retina Institute: Rohit Adyanthaya (SI),
Lazaro Aguero (P), Samuel Alonso (P), Deyla Anaya
(CC), Isaac Cabrera (V), Monica Cantu (V), Tabatha
Deluna (V), Roberto Diaz-Rohena (SI), Santos Garza
(P), Victor Gonzalez (PI), Hector Jasso (P), Karina
Miranda (V), Jessica Muniz (P), Nehal Patel (SI),
Jessica Rodriguez (CC), Rachel Rodriguez (V),
Kethsaly Salinas (CC), Nancy Salinas (CC), Yesenia
Salinas (CC), Juan Santiago (SI), Lissete Villanueva
(CC). Vanderbilt Eye Institute: Tony Adkins (P), Anita
Agarwal (SI), Milam Brantley (PI), Joshua Carlson
(SI), Edward Cherney (SI), Anthony Daniels (SI),
Gowtham Jonna (SI), Stephen Kim (SI), Janice Law
(SI), Rocky Munn (P), Sandy Owings (CC), Shriji
Patel (SI), Scott Ruark (CC), Richard Skellie (P), Paul
Sternberg (SI), Maryann Taylor-Ward (V). Virginia
Eye Institute: Lea Anderlini (V), Mark Bartlett (P),
James Combs (SI), Eleanore Ebert (SI), Michael
Hughes (P), Byron Ladd (PI), Kristin McKeever (V),
Lynn Roderick (P), George Sanborn (SI), Karen
Sullivan (CC), Melissa Vaughan (CC). Vitreoretinal
Associates of Washington: A. Samuel Barloon (SI),
Charles Birnbach (SI), Andrea Blustein (V), Robert
Francis (SI), Renee Gagnon (CC), Pamela Goldman
(P), Ray Hunt (V), Frances Kipp (V), Todd Klesert
(SI), DeShawn Minnis (P), Robert Nash (SI), Tetyana
Nazarchuk (CC), David Saperstein (PI), Craig Wells
(SI). Vitreoretinal Surgery: Steven Bennett (SI),
Tamra Bogolin (V), Carmen Chan-Tram (CC), Holly
Cheshier (P), John Davies (SI), Sundeep Dev (PI),
Julianne Enloe (CC), Peggy Gilbert (V), Timothy
Gromov (V), Jill Johnson (SI), Tori Jones (P), Robert
Mittra (SI), Neal Oestreich (CC), D. Wilkin Parke (SI),
Polly Quiram (SI), Robert Ramsay (SI), Carol Rogers
(V), Joy Royle (V), Trenise Steele (P), Jessica
Tonsfeldt (P), David Williams (SI).
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