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Objective: To evaluate the safety and efficacy of 1 or 2 treatments with dexamethasone intravitreal implant
(DEX implant) over 12 months in eyes with macular edema owing to branch or central retinal vein occlusion
(BRVO or CRVO).

Design: Two identical, multicenter, prospective studies included a randomized, 6-month, double-masked,
sham-controlled phase followed by a 6-month open-label extension.

Participants: We included 1256 patients with vision loss owing to macular edema associated with BRVO or
CRVO.

Methods: At baseline, patients received DEX implant 0.7 mg (n ! 421), DEX implant 0.35 mg (n ! 412), or
sham (n ! 423) in the study eye. At day 180, patients could receive DEX implant 0.7 mg if best-corrected visual
acuity (BCVA) was "84 letters or retinal thickness was #250 !m.

Main Outcome Measures: The primary outcome for the open-label extension was safety; BCVA was also
evaluated.

Results: At day 180, 997 patients received open-label DEX implant. Except for cataract, the incidence of
ocular adverse events was similar in patients who received their first or second DEX implant. Over 12 months,
cataract progression occurred in 90 of 302 phakic eyes (29.8%) that received 2 DEX implant 0.7 mg injections
versus 5 of 88 sham-treated phakic eyes (5.7%); cataract surgery was performed in 4 of 302 (1.3%) and 1 of 88
(1.1%) eyes, respectively. In the group receiving two 0.7-mg DEX implants (n ! 341), a "10-mmHg intraocular
pressure (IOP) increase from baseline was observed in (12.6% after the first treatment, and 15.4% after the second).
The IOP increases were usually transient and controlled with medication or observation; an additional 10.3% of
patients initiated IOP-lowering medications after the second treatment. A "15-letter improvement in BCVA from
baseline was achieved by 30% and 32% of patients 60 days after the first and second DEX implant, respectively.

Conclusions: Among patients with macular edema owing to BRVO or CRVO, single and repeated treatment
with DEX implant had a favorable safety profile over 12 months. In patients who qualified for and received 2 DEX
implant injections, the efficacy and safety of the 2 implants were similar with the exception of cataract
progression.
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Macular edema is a common complication of both branch
and central retinal vein occlusion (BRVO and CRVO). It
can be persistent and difficult to treat; it is among the most
prevalent causes of vision loss in both of these conditions.1

The results of recent randomized, controlled trials have
shown that laser photocoagulation,2 intravitreal therapy
with the antivascular endothelial growth factor agent ranibi-
zumab,3,4 and the corticosteroids triamcinolone acetonide2,5

and dexamethasone,6,7can be of benefit in the treatment of
macular edema associated with BRVO or CRVO. These

studies also show, however, that repeated treatments are
often required to control macular edema, prevent vision
loss, and increase the chance of visual improvement.

A sustained delivery, bioerodable dexamethasone intra-
vitreal implant (DEX implant; Ozurdex; Allergan, Inc., Ir-
vine, CA) has been shown in phase III, randomized, con-
trolled trials to reduce macular edema and improve visual
acuity in patients with BRVO and CRVO, with effects
sustained for up to 6 months after a single injection.7 In
these initial, 6-month studies, DEX implant treatment was
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well tolerated. The steroid-induced increases in intraocular
pressure (IOP) that occurred in some patients were transient
and typically successfully managed with observation or
IOP-lowering medication, and cataract progression was un-
common. To further evaluate the safety of DEX implant, the
studies were extended in an open-label manner at 6 months,
with DEX implant 0.7 mg administered to all patients as
needed at month 6 according to study-defined criteria. The
present report describes the results of the 12-month safety
and efficacy evaluations of single and repeated DEX im-
plant treatments.

Methods

Study Design
Two identical, prospective, multicenter, phase III clinical trials
were conducted. Each trial consisted of a 6-month, randomized,
sham-controlled, parallel-group, double-masked phase followed
by a 6-month open-label extension. Each of the trials enrolled both
BRVO and CRVO patients. The protocol for the initial, 6-month,
double-masked phase of the trials has been described in detail
previously7 and is summarized later.

Both trials were conducted in compliance with the tenets of the
Declaration of Helsinki and the Health Insurance Portability and
Accountability Act. Institutional review board/ethics committee
approval was obtained at each investigational site, and informed
consent was obtained from all patients. These trials are registered
at clinicaltrials.gov as NCT00168324 and NCT00168298. The
results of the 2 trials were pooled for analysis.

Patient Population
The primary patient eligibility criteria for the study are listed in
Table 1 (available online at http://aaojournal.org). Enrolled pa-
tients were "18 years of age and had decreased visual acuity as a
result of clinically detectable macular edema associated with
CRVO or BRVO. Disease duration was required to be between 6
weeks and 9 months in eyes with CRVO and between 6 weeks and
12 months in eyes with BRVO before initiation of therapy. Best-
corrected visual acuity (BCVA) was required to be between 34
(20/200) and 68 letters (20/50) in the study eye and #34 letters in
the nonstudy eye. Retinal thickness in the central subfield (as
measured by optical coherence tomography; OCT2 or OCT3) had
to be "300 !m in the study eye. The investigators excluded eyes
judged to have significant ischemia on fluorescein angiography or
any other condition precluding likelihood of visual improvement.

Study Treatment
On study entry at baseline (day 0), study eyes were randomized to
either a sham procedure or treatment with DEX implant 0.7 mg or
0.35 mg using a 1:1:1 allocation ratio. Randomization was strati-
fied by underlying etiology of RVO (BRVO or CRVO). Regard-
less of initial treatment assignment, all patients who completed the
double-masked phase (day 180) were eligible for treatment with
DEX implant 0.7 mg at day 180 if BCVA was "84 letters (20/20)
or retinal thickness was #250 !m in the central 1-mm macula
subfield as measured by OCT3 (Stratus OCT, Carl Zeiss Meditech,
Dublin, CA) and, in the investigator’s opinion, the procedure
would not put the patient at significant risk. Eyes were evaluated
for treatment at day 180 before unmasking. The treatment protocol
(available at http://aaojournal.org) was standard for intravitreal
injections.

Outcome Measures
Patients were evaluated at baseline and at 1, 7, 30, 60, 90, and 180
days after study treatment. The primary outcome at 12 months for
the 6-month, open-label extension was safety. Safety parame-
ters included AEs, IOP, slit-lamp biomicroscopy, and ophthal-
moscopy. The presence of nuclear, cortical, and posterior sub-
capsular lens opacities was evaluated during the slit-lamp
examination and assessed using standardized photographs. Sec-
ondary outcome measures included BCVA measured using a
standardized Early Treatment Diabetic Retinopathy Study pro-
tocol8 and central subfield retinal thickness measured using
OCT. Similar to the double-masked phase, visual acuity anal-
yses in the open-label extension included the proportion of eyes
with at least a 15-letter improvement from baseline, the pro-
portion of eyes exhibiting "15 letters of worsening from base-
line BCVA, and the mean change from baseline BCVA. For the
OCT analysis, images were obtained from each study eye after
pupil dilation by a certified operator using either an OCT2 (Carl
Zeiss Meditech; 1 site only) or OCT3 (Stratus OCT, Carl Zeiss
Meditech; all other sites) system.

Data Analysis and Statistical Methods
Results in the open-label extension were analyzed for all patients
according to the actual treatment received: DEX implant 0.7 mg at
day 0 and day 180 (retreated DEX 0.7/0.7 group); DEX implant
0.35 mg at day 0 and DEX implant 0.7 mg at day 180 (retreated
DEX 0.35/0.7 group); sham at day 0 and DEX implant 0.7 mg at
day 180 (DEX delayed-treatment group); DEX implant 0.7 mg at
day 0 only (single-treatment DEX 0.7 group); DEX implant 0.35
mg at day 0 only (single-treatment DEX 0.35 group); or sham at
day 0 only (untreated group). A subpopulation analysis based on
RVO diagnosis (BRVO or CRVO) was also performed for key
outcome measures. The single treatment and untreated groups
included patients who did not complete the initial treatment period
(discontinued before day 180), as well as patients who were not
treated at day 180 because of failure to qualify for a second
injection or other reasons. The safety population of all patients
who received treatment at baseline was used for analysis. The last
observation carried forward method was used to replace missing
values in the efficacy analyses.

Summary statistics were calculated for all safety parameters
and for efficacy parameters including the proportion of patients
with a BCVA improvement or worsening of "15 letters from
baseline and the change in BCVA and retinal thickness scores
from baseline. Differences in the incidence of AEs and cataract
were tested among the retreated and delayed treatment groups and
among the single-treatment and untreated groups with the Pearson
chi-square test or Fisher exact test. This report focuses on results
with DEX implant 0.7 mg because this is the marketed, approved
dose.

Results

Figure 1 illustrates the flow of patients through the 12-month
study. A total of 1256 patients received a first injection with either
DEX implant 0.7 mg (n ! 421), DEX implant 0.35 mg (n ! 412),
or sham (n ! 423) at the start of the study. At day 180, 1196 of the
patients completed the initial double-masked phase of the study,
and 997 of the study eyes received open-label DEX implant
0.7 mg. Of these 997 eyes, 99% met the visual acuity or retinal
thickness criteria for retreatment, whereas 1% met neither of these
criteria and should not have been treated. This was the second
DEX implant injection for 341 patients treated with DEX implant
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0.7 mg at baseline (retreated DEX 0.7/0.7 group) and for 329
patients treated with DEX implant 0.35 mg at baseline (retreated
DEX 0.35/0.7 group), and the first injection for 327 patients treated
with sham at baseline (DEX delayed treatment group). The re-
maining 199 patients seen at day 180 (60 treated with DEX
implant 0.7 mg at baseline, 67 treated with DEX implant 0.35 mg
at baseline, and 72 treated with sham at baseline) were entered into
the open-label phase of the study for follow-up without receiving
further treatment. These patients, along with patients who discon-
tinued from the same study arms before day 180, comprised the
single-treatment DEX 0.7 group, the single-treatment DEX 0.35
group, and the untreated group, respectively.

Study completion rates for the patients who received open-label
DEX implant were high, with "5% of patients in the retreated and
delayed-treatment groups discontinuing the study during the open-

label phase (Table 2). Patients in the single-treatment and un-
treated groups were not treated with DEX implant at day 180 for
the reasons listed in Table 3. Approximately 23% of these patients
had discontinued the study before day 180, and another 10%
discontinued the study during the open-label phase (Table 3). Of
the 199 patients who were seen at day 180 but did not receive
open-label DEX implant treatment, 172 (86%) completed the study
(Table 3). Patient demographics and baseline characteristics are
listed in Table 4 (available online at http://aaojournal.org).

Safety Analysis
Table 5 summarizes the occurrence of AEs in the 12-month study.
The incidence of serious AEs was similar across all treatment groups.
Almost all of the AEs that the investigators considered to be possibly

Figure 1. Patient flow through the study. DEX implant ! dexamethasone intravitreal implant (Ozurdex; Allergan, Inc.).

Table 2. Patient Disposition in the Retreated and Delayed-Treatment Groups

Retreated Delayed Treatment

DEX Implant 0.7/0.7
(n ! 341)

Dex Implant 0.35/0.7
(n ! 329)

Sham/DEX Implant 0.7
(n ! 327)

Discontinued before day 360 11 (3.2%) 13 (4.0%) 14 (4.3%)
Reason

Adverse event 4 (1.2%) 3 (0.9%) 3 (0.9%)
Lack of efficacy 2 (0.6%) 1 (0.3%) 1 (0.3%)
Administrative 1 (0.3%) 7 (2.1%) 6 (1.8%)
Protocol violation 3 (0.9%) 2 (0.6%) 3 (0.9%)
Other 1 (0.3%) 0 (0.0%) 1 (0.3%)

Completed study at day 360 330 (96.8%) 316 (96.0%) 313 (95.7%)

DEX implant ! dexamethasone intravitreal implant.
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related to treatment occurred in the study eye. Four serious AEs in
patients treated with DEX implant were considered to be related to
treatment (3 elevated IOP and 1 retinal detachment).

The 12-month AE profile associated with repeated DEX implant
treatment was similar to the AE profile associated with a single DEX
implant treatment in the initial 6-month, masked treatment phase of
the study.7 During the open-label extension, as in the initial 6-month
study, the most common AEs after DEX implant treatment were
conjunctival hemorrhage associated with the injection and increases in
IOP. The 12-month incidence of conjunctival hemorrhage was 24.9%
(85/341) in the retreated DEX 0.7/0.7 group, 22.5% (74/329) in the
retreated DEX 0.35/0.7 group, and 22.3% (73/327) in the delayed-
treatment group. There were no reports of endophthalmitis in any of
the treatment groups. With the exception of cataract, there were no
statistically significant differences in the incidence of ocular AEs

between patients who received 2 injections of DEX implant and
patients who had been treated initially with sham and received DEX
implant at day 180 only.

Most of the phakic study eyes (80.1% and 83.0% in the retreated
DEX 0.7/0.7 and 0.35/0.7 groups, 74.7% in the delayed treatment
group, 68.2% and 51.3% in the single-treatment DEX 0.7 and 0.35
groups, and 65.9% in the untreated group) had lens opacity at baseline
before study treatment. During the study, cataract AEs (subcapsular,
cortical, or nuclear) were reported in 29.8% (90/302) of phakic study
eyes in the retreated DEX 0.7/0.7 group, 19.8% (56/283) of phakic
study eyes in the retreated DEX 0.35/0.7 group, and 10.5% (31/296) of
phakic study eyes in the delayed-treatment group (P"0.001). The 12-
month incidence of cataract AEs in phakic study eyes in the single-
treatment DEX implant 0.7 mg and 0.35 mg groups and in the untreated
group were 7.6% (5/66), 7.7% (6/78), and 5.7% (5/88), respectively (P !

Table 3. Patient Disposition in the Single-Treatment and Untreated Groups

Single Treatment Untreated

DEX implant 0.7/None
(n ! 80)

DEX implant 0.35/None
(n ! 83)

Sham/None
(n ! 96)

Discontinued before day 180 20 (25.0%) 16 (19.3%) 24 (25.0%)
Reason

Adverse event 7 (8.8%) 8 (9.6%) 8 (8.3%)
Lack of efficacy 0 (0.0%) 3 (3.6%) 4 (4.2%)
Administrative 8 (10.0%) 3 (3.6%) 7 (7.3%)
Protocol violation 2 (2.5%) 0 (0.0%) 1 (1.0%)
Other 3 (3.7%) 2 (2.4%) 4 (4.2%)

Evaluated at day 180 but did not receive
open-label DEX implant 0.7 mg

60 (75.0%) 67 (80.7%) 72 (75.0%)

Reason
BCVA and retinal thickness failed

to meet criteria for retreatment
32 (40.0%) 34 (41.0%) 43 (44.8%)

Safety concerns 10 (12.5%) 17 (20.5%) 9 (9.4%)
Other 18 (22.5%) 16 (19.3%) 19 (19.8%)
Data not available 0 (0.0%) 0 (0.0%) 1 (1.0%)

Discontinued after day 180 7 (8.8%) 10 (12.0%) 10 (10.4%)
Reason

Adverse event 0 (0.0%) 0 (0.0%) 1 (1.0%)
Lack of efficacy 0 (0.0%) 0 (0.0%) 0 (0.0%)
Administrative 3 (3.8%) 8 (9.6%) 6 (6.3%)
Protocol violation 1 (1.2%) 0 (0.0%) 2 (2.1%)
Other 3 (3.8%) 2 (2.4%) 1 (1.0%)

Completed study at day 360 53 (66.2%) 57 (68.7%) 62 (64.6%)

BCVA ! best-corrected visual acuity; DEX implant ! dexamethasone intravitreal implant.

Table 5. Incidence of Adverse Events (AE) During the 12-Month Study

Treatment Group

P Value

Treatment Group

P Value

Retreated
DEX Implant

0.7/0.7
(n ! 341)

Retreated
DEX Implant

0.35/0.7
(n ! 329)

Delayed-treatment
DEX Implant
(Sham/0.7)
(n ! 327)

Single
DEX Implant
(0.7/None)
(n ! 80)

Single
DEX Implant
(0.35/None)

(n ! 83)

Untreated
(Sham/None)

(n ! 96)

Any AE, n (%) 291 (85.3) 287 (87.2) 262 (80.1) 0.035 65 (81.3) 63 (75.9) 55 (57.3) 0.001
Any AE considered treatment

related, n (%)
216 (63.3) 205 (62.3) 163 (49.8) "0.001 42 (52.5) 40 (48.2) 10 (10.4) "0.001

Study eye ocular AE, n (%) 265 (77.7) 261 (79.3) 235 (71.9) 0.061 57 (71.3) 51 (61.4) 46 (47.9) 0.007
Study eye ocular AE considered

treatment related, n (%)
216 (63.3) 205 (62.3) 162 (49.5) "0.001 42 (52.5) 40 (48.2) 10 (10.4) "0.001

Serious AE, n (%) 32 (9.4) 27 (8.2) 35 (10.7) 0.549 8 (10.0) 9 (10.8) 10 (10.4) 0.985

DEX implant ! dexamethasone intravitreal implant.
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0.849). Cataracts were extracted at the investigator’s and patient’s discre-
tion in a total of 11 study eyes: 4 eyes (1.3% of phakic eyes) in the
retreated DEX 0.7/0.7 group, 5 eyes (1.8% of phakic eyes) in the retreated
DEX 0.35/0.7 group, 1 eye (1.3% of phakic eyes) in the single-treatment
DEX implant 0.35 group, and 1 eye (1.1% of phakic eyes) in the
untreated group. There were no cataract extractions in study
eyes in the single-treatment DEX 0.7 group or the delayed-
treatment group.

Increases in IOP were most commonly observed in study eyes
at visits 60 days after treatment with DEX implant (Fig 2). In the
retreated DEX 0.7/0.7 group, an IOP increase of "10 mmHg from
baseline was seen in 12.6% of study eyes at 60 days after the first
DEX implant injection and 15.4% of study eyes at 60 days after the
second DEX implant injection. Overall, 32.8% of study eyes in the
retreated DEX 0.7/0.7 group had at least a 10-mmHg increase in
IOP from baseline at some point in the 12-month study. In almost
all cases, the increase in IOP had resolved by 180 days after DEX
implant treatment, with most of the increases in IOP successfully
managed with observation or topical IOP-lowering medication.
Use of IOP-lowering medication in study eyes during the double-
masked and open-label phases of the study is summarized in Table
6 (available online at http://aaojournal.org). In the initial treatment
group that received DEX implant 0.7 mg at baseline, 25.5% of
patients began treatment with IOP-lowering medication during the
masked phase of the study, and in the subgroup that qualified for
retreatment and received a second injection of DEX implant 0.7
mg at day 180, an additional 10.3% of patients began treatment
with IOP-lowering medication during the open-label phase of the
study. A laser or surgical procedure to reduce IOP was required for
14 study eyes—6 in the retreated DEX implant groups (including
1 eye with neovascular glaucoma treated with panretinal photoco-
agulation), 2 in the delayed-treatment group (including 1 eye
treated with iridotomy in the masked phase of the study, before
DEX implant treatment), 6 in the single-treatment groups (includ-
ing 3 eyes with neovascular glaucoma also treated with panretinal
photocoagulation), and 0 in the untreated group.

Visual Acuity

Among patients who received 2 treatments with DEX implant 0.7
mg, BCVA improvements were similar after the first and second
injections. Overall, as well as in the subgroups of study eyes
diagnosed with BRVO and CRVO, the peak improvement in mean
BCVA was approximately 10 letters and occurred at 60 days after
each injection (Fig 3). At least a 15-letter improvement in BCVA
from baseline was seen in up to 30% of eyes in the DEX 0.7/0.7
group at visits during the masked phase of the study (the first 6
months) and in up to 32% of eyes in the DEX 0.7/0.7 group at
visits during the open-label phase of the study (the second 6
months; Fig 4). At least a 10-letter improvement in BCVA from
baseline was seen in up to 55% of eyes in the DEX 0.7/0.7 group
and in up to 46% of eyes in the delayed-treatment group at visits
during the open-label phase of the study (Fig 5, available online at
http://aaojournal.org).

Patients who had delayed treatment (after initial treatment with
sham, they received DEX implant 0.7 mg at the start of the open-label
phase of the study) never matched the improvement of those treated
earlier in the disease process: the peak improvement in mean BCVA
was approximately 3 letters during the masked phase of the study
(after sham treatment) and approximately 7 letters during the open-
label phase of the study (after DEX implant treatment; Fig 3). Up to
27% of patients in the delayed-treatment group had at least a 15-letter
improvement in BCVA from baseline at visits during the open-label
phase of the study (Fig 4).

Retinal Thickness
For patients treated with the DEX implant who qualified for
retreatment and received DEX implant 0.7 mg at the start of the
open-label extension, the second injection of DEX implant
reduced central retinal thickness in the central 1-mm subfield
similarly to the first injection (Table 7, available online at

Figure 2. Percentage of eyes treated with DEX implant 0.7 mg at baseline
and day 180 (retreated) or at day 180 only (delayed treatment) that had
increased IOP. A, Percentage of eyes with an intraocular pressure (IOP) of
"35 mmHg. B, Percentage of eyes with an IOP of "25 mmHg. C,
Percentage of eyes with at least a 10-mmHg increase in IOP from baseline.
DEX implant ! dexamethasone intravitreal implant; IOP ! intraocular
pressure.
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http://aaojournal.com). At 90 days after open-label treatment
with DEX implant 0.7 mg, the mean (standard deviation) re-
duction in retinal thickness from baseline was 263 (219) !m
and 263 (217) !m in patients who received their second injec-
tion of DEX implant (retreated DEX 0.35/0.7 and 0.7/0.7
groups, respectively) and 267 (206) !m in patients who re-
ceived their first injection of DEX implant (DEX delayed-
treatment group).

Discussion

Reinjection with DEX implant 0.7 mg in patients who met
retreatment criteria for macular edema owing to BRVO or
CRVO in this study was safe and well-tolerated over 12
months. The safety profile after a second treatment with DEX
implant 0.7 mg was generally similar to that seen after the first
treatment, except that more cataract progression occurred in
eyes that received retreatment with 0.7 mg DEX implant.
Steroid-induced increases in IOP after each DEX implant
treatment were predictable and typically were controlled with
topical IOP-lowering medication. As this was a safety study,
few analyses of efficacy were performed. Nonetheless, efficacy
findings in the study were also favorable, with improvements
in BCVA and central retinal thickness after a second treatment
with DEX implant 0.7 mg similar to those seen after the first
treatment.

During the 12-month study, serious treatment-related AEs
were very infrequent (4/1830 DEX implants). Retinal tears and
retinal detachments were rare and did not differ among the
treatment groups; there were no cases of endophthalmitis. The

Figure 3. Mean change from baseline BCVA in eyes treated with DEX
implant 0.7 mg at baseline and day 180 (retreated) or at day 180 only
(delayed treatment). A, All eyes. B, Subgroup analysis of eyes diagnosed
with BRVO. C, Subgroup analysis of eyes diagnosed with CRVO. BCVA !
best-corrected visual acuity; BRVO ! branch retinal vein occlusion;
CRVO ! central retinal vein occlusion; DEX implant ! dexametha-
sone intravitreal implant.

Figure 4. Percentage of eyes treated with DEX implant 0.7 mg at baseline
and day 180 (retreated group) or at day 180 only (delayed-treatment
group) that had at least a 3-line change in BCVA from baseline. A,
Percentage of eyes that had "15 letters of improvement from baseline
BCVA. B, Percentage of eyes that had "15 letters of worsening from
baseline BCVA. BCVA ! best-corrected visual acuity; DEX implant !
dexamethasone intravitreal implant.
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incidence of ocular AEs was similar in the retreated groups that
received 2 DEX implants (at days 0 and 180) and the delayed-
treatment group that received 1 DEX implant (at day 180 only)
with the exception of cataract. The difference in cataract inci-
dence could be due to the cumulative effects of 2 treatments
with DEX implant or to a slow development of cataracts after
the first injection.

Increases in IOP after a second treatment with DEX implant
0.7 mg were similar to those after the first injection, as seen
both in the percentage of patients who had substantial increases
in IOP from baseline and in the time course of IOP elevations
(Fig 2). The number of patients with elevated IOP peaked at 60
days after each treatment. Although patient initiation of IOP-
lowering medication during the double-masked and open-label
phases of the study was recorded, the duration of medication
use varied, confounding the analysis of IOP increases after the
second injection. Nonetheless, the results suggest that there is
no progressive increase in the number of patients with elevated
IOP after repeated treatment. Only an additional 10.3% of
patients initiated IOP-lowering medication after their second
DEX implant 0.7 mg treatment, and few patients who received
either 1 or 2 treatments with DEX implant required laser or
surgical treatment to control their IOP.

Cataract and increases in IOP are both expected side effects
after intraocular corticosteroid treatment. In the Standard Care
versus Corticosteroid for Retinal Vein Occlusion 12-month
clinical comparisons of the effects of triamcinolone with stan-
dard care in patients with BRVO2 and CRVO,5 cataract sur-
gery was required in 5.3% (4/76) of phakic CRVO eyes and
3.6% (4/110) of phakic BRVO eyes treated with intravitreal
triamcinolone (4 mg). By comparison, in the present study,
cataract extractions were performed in 1.3% (4/302) of phakic
RVO eyes over the course of 12 months in the study group that
received 2 treatments with DEX implant 0.7 mg. Furthermore,
in the Standard Care versus Corticosteroid for Retinal Vein
Occlusion study, increases in IOP from baseline of "10
mmHg were observed in 8.9% (18/202) of eyes at the month
12 visit, and 3.5% (7/202) of eyes had IOP #35 mmHg at that
visit (Allergan, data on file), whereas in the present study, only
0.9% (3/324) of eyes treated with 2 injections of DEX implant
had an increase in IOP from baseline of "10 mmHg at month
12, and no eyes had an IOP #35 mmHg at that visit.

The beneficial effects of treatment on vision and macular
thickening also were similar after the first and second injection
of DEX implant 0.7 mg. The percentage of patients achieving
at least a 15-letter improvement in BCVA, the percentage of
patients experiencing at least a 15-letter worsening in BCVA,
and the mean change in BCVA after a second treatment with
DEX implant 0.7 mg were all very similar to those seen after
the first treatment. Improvements in retinal thickness after a
second treatment with DEX implant 0.7 mg were also similar
to those seen after the first treatment.

The study included 327 patients who were treated initially
with sham and did not receive a first DEX implant until the
beginning of the open-label phase (delayed-treatment group).
In this group, the mean improvement in BCVA did not seem to
be as robust as that seen in patients who received their first
DEX implant 6 months earlier in the study (Fig 3), perhaps
suggesting that delaying treatment in eyes with macular
edema owing to RVO may decrease the ability of patients

to benefit from treatment. However, the requirement that
patients qualify for treatment at day 180 to be included in
the delayed-treatment group may also account in part for
the apparent reduction in BCVA response in this group,
as any patients treated with sham whose macular edema
resolved spontaneously would not qualify for open-label
DEX implant treatment. Further analyses of the impact of
delay in treatment from this dataset are forthcoming.

Evaluation of these results must be performed in the context
of the natural history data from the study, showing that 43
(10.1%) of the eyes treated with sham injections at baseline
recovered BCVA to the 20/20 level at 6 months, with resolu-
tion of edema centrally to #250 !m. Further study is needed
to address the important issue of predicting which patients with
macular edema owing to RVO can most benefit from DEX
implant treatments and which patients might improve with no
treatment. Knowledge that an individual eye has a high degree
of likelihood of improving to 20/20 visual acuity with DEX
implant treatment, or conversely, with no treatment, would
certainly help to guide clinicians and patients in their manage-
ment decisions.

Eyes with macular edema owing to either BRVO or CRVO
were included in this study because the study purpose was to
evaluate DEX implant in the treatment of retinal venous oc-
clusive disease. Although BRVO and CRVO differ in ana-
tomic location of the vascular blockage, severity, and progno-
sis, their pathogenetic risk factors and the mediating factors
that produce secondary macular edema are very similar. Pre-
planned subgroup analyses of efficacy in eyes with BRVO and
CRVO confirmed previous observations that untreated eyes
with CRVO have a poorer visual prognosis than untreated eyes
with BRVO, and further showed that DEX implant treatment
has beneficial effects on vision in both BRVO and CRVO (Fig
3). All safety analyses were performed in the total safety
population to improve the power of the study to identify any
safety concerns.

A key weakness of this study is that it does not directly
address the question of the optimum retreatment interval for
DEX implant 0.7 mg. The time course and magnitude of the
response to each treatment suggests that some eyes were un-
dertreated and that physicians may want to evaluate their
patients for retreatment earlier than 180 days. Studies of DEX
implant injections given “as-needed” over longer periods of
time, possibly in combination with other drugs, will be re-
quired to help establish optimum treatment protocols. Further-
more, the study provided only limited information regarding
the 12-month safety and efficacy of a single DEX implant
injection because most of the patients in the study received
open-label DEX implant treatment at day 180. In particular,
our estimates of the 12-month incidence of cataract associated
with a single DEX implant treatment could have been low,
because the single-treatment and untreated groups in-
cluded patients who were not followed in the last 6
months of the study. Additional study is needed to eval-
uate the effect of DEX implant single treatment and
retreatment on cataract progression over longer periods
of follow-up.

In conclusion, among patients with macular edema owing
to BRVO or CRVO, treatment with 1 or 2 doses of DEX
implant 0.7 mg at a 6-month interval demonstrated a favorable
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safety and tolerability profile over 12 months of follow-up. The
results demonstrated that, for most patients, DEX implant
treatment can be repeated with no new safety concerns after the
second treatment with regard to IOP increases, although cata-
ract progression does seem to increase. Acute treatment-related
serious AEs, including vitreous hemorrhage, endophthalmitis,
and retinal detachment, are extremely rare after both initial
injection and reinjection. For patients who received a second
treatment with DEX implant, the second treatment was as
effective as the first treatment in improving BCVA and central
retinal thickness, although patients randomized to initial treat-
ment with either dose of dexamethasone had better visual
outcomes than those randomized to sham treatment.
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