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Statement of need

Retinal vein occlusion (RVO) is a common ocular 
disease that remains poorly understood due to the 
multifactorial nature of the presentation and contribut-
ing systemic factors. Several associated systemic factors 
have been identified and continue to be studied for their 
impact on RVO, including hypertension, diabetes, hyper-
cholesterolemia, thyroid disorder, and ischemic heart 
disease. Increased intraocular pressure and axial length 
are other factors that play roles in this disease.1,2

For many years, clinicians have followed the recom-
mendations set forth by the Branch Vein Occlusion 
Study3 and the Central Vein Occlusion Study.4 The 
former demonstrated that grid laser photocoagulation 
leads to a greater improvement of visual acuity than 
natural history, but the latter showed grid laser photoco-
agulation did not improve visual acuity even though the 
macular edema decreased. 

The SCORE central RVO study included 271 people; 
73% had high blood pressure, and 23% had diabetes. 
After 1 year, 27% of patients in the 1-mg corticoste-
roid injection group and 26% of patients in the 4-mg 
group experienced a substantial gain of 3 or more lines 
of visual acuity.5 These results appeared to last up to 
2 years, though the 2-year results included a smaller 
number of patients. The SCORE branch RVO trial 
included 411 people; 70% had high blood pressure. 
After 1 year, 29% of patients in the laser treatment 
group, 26% of patients in the 1-mg corticosteroid injec-
tion group, and 27% of patients in the 4-mg injection 
group experienced a substantial gain of 3 or more lines 
of visual acuity.6 These results appeared to last up to 
3 years, although the 3-year results included a smaller 
number of patients.

The dexamethasone intravitreal implant 0.7-mg 
(Ozurdex, Allergan) is the most recent treatment 
approved by the US Food and Drug Administration for 
the treatment of macular edema secondary to RVO. In 
the pivotal phase 3 trial, GENEVA, which enrolled 1267 
patients, there was a visual acuity gain and reduction in 
macular edema at 2 months in the treatment arm that 
was not observed in the placebo arm.7 The dexametha-
sone intravitreal implant is a biodegradable implant 
that delivers extended release of the corticosteroid 
after intravitreal insertion. 

Ranibizumab was recently FDA-approved for the 
treatment of macular edema following both BRVO and 
CRVO, based on the results of the BRAVO8 and CRUISE 
studies.9

BRAVO randomized 397 patients to 6 monthly injec-
tions of ranibizumab, either 0.3 mg or 0.5 mg, or to 
sham injections. The primary efficacy outcome was 

mean change from baseline best corrected visual acuity 
(BCVA) at 6 months. Secondary outcomes included the 
percentage of patients who gained 3 lines (15 letters) 
of BCVA at 6 months. The mean gain from baseline at 
month 6 was 16.6 letters in patients receiving 0.3 mg of 
ranibizumab, 18.3 letters in those receiving 0.5 mg, and 
7.3 in those receiving sham injection. By month 6, most 
patients in the 2 ranibizumab groups gained at least  
3 lines of BCVA (55.2% in the 0.3 mg group and 61.1% 
in the 0.5 mg group), while most of those in the sham 
group did not (28.8%). Safety profiles were consistent 
with those found in other studies of ranibizumab for 
AMD. 

CRUISE randomized 392 patients with visual acu-
ity between 20/40 and 20/320 with CRVO to 0.3-mg 
ranibizumab, 0.5-mg ranibizumab, or sham injections. 
The patients all had macular edema secondary to cen-
tral RVO. BCVA improvements occurred rapidly for 
those in the ranibizumab groups, averaging 9 letters 
improvement in 7 days, with around a 440 µm decrease 
in central foveal thickness as well. Safety profiles were 
consistent with those found in other studies of ranibi-
zumab for AMD. 

The COPERNICUS study evaluated aflibercept for the 
treatment of macular edema secondary to CRVO. At  
6 months, 56.1% of patients receiving monthly 2-mg 
aflibercept gained at least 15 letters of visual acuity from 
baseline, compared with 12.3% of patients receiving 
sham injections (P < .0001).10 Treated patients gained a 
mean 17.3 letters of visual acuity, compared with a mean 
loss of 4.0 letters in those receiving sham injections  
(P < .001). These results were confirmed by the GALILEO 
trial.11 

There has also been a small study evaluating the 
Iluvien fluocinolone acetonide implant (Alimera 
Sciences) for CRVO, showing that the implant has a ben-
efit but with the side effects of cataract and IOP.12
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taRGet aUdIenCe
This certified CME activity is designed for retina spe-

cialists and general ophthalmologists involved in the 
management of patients with retinal disease.

LeaRnInG oBJeCtIVeS
Upon completion of this activity, the participant 

should be able to:
• Recognize various forms of macular edema and 

inflammation using the latest developments in medical 
literature and new insights from case-based learning.

• Understand the new data available on treatments for 
RVO and how to apply this information in monotherapy 
and combination therapy treatment schemes.

• Understand key techniques for administering intra-
vitreal injections of anti-VEGF agents.

• Comprehend fundamental elements of successful 
intravitreal implantation of steroids.

• Differentiate steroids and their effects in the treat-
ment of macular edema and inflammation.

• Treat various forms of macular edema and inflam-
mation, based on assessment of patient need, latest 
developments in medical literature, and insights from 
case-based learning.

metHod of InStRUCtIon
Participants should read the CME activity in its entirety. 

After reviewing the material, please complete the self assess-
ment test, which consists of a series of multiple choice 
questions. To answer these questions online and receive 
real-time results, please visit http://www.dulaneyfounda-
tion.org and click “Online Courses.” Upon completing the 
activity and achieving a passing score of over 70% on the 
self-assessment test, you may print out a CME credit letter 
awarding 1 AMA PRA Category 1 Credit.™ The estimated 
time to complete this activity is 1 hour.

aCCRedItatIon and deSIGnatIon
This activity has been planned and implemented in 

accordance with the Essential Areas and Policies of the 

Accreditation Council for Continuing Medical Education 
(ACCME) through the joint sponsorship of the Dulaney 
Foundation and Retina Today. The Dulaney Foundation 
is accredited by the ACCME to provide continuing edu-
cation for physicians. The Dulaney Foundation  
designates this enduring material for a maximum of  
1 AMA PRA Category 1 Credit.™ Physicians should claim 
only the credit commensurate with the extent of their 
participation in the activity.

dISCLoSURe
In accordance with the disclosure policies of the 

Dulaney Foundation and to conform with ACCME and 
US Food and Drug Administration guidelines, anyone 
in a position to affect the content of a CME activity is 
required to disclose to the activity participants (1) the 
existence of any financial interest or other relationships 
with the manufacturers of any commercial products/
devices or providers of commercial services and (2) 
identification of a commercial product/device that is 
unlabeled for use or an investigational use of a product/
device not yet approved.

faCULtY CRedentIaLS
Carl D. Regillo, MD, is the Director of the Retina 

Service of Wills Eye Institute and a Professor of 
Ophthalmology at Thomas Jefferson University, 
Philadelphia. He may be reached at +1 800 331 6634; or 
via email at cregillo@aol.com.

Gaurav K. Shah, MD, is a vitreoretinal specialist and 
Director of Vitreoretinal Fellowship at The Retina 
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Medicine. He may be reached at +1 314 367 1181; fax: 
+1 314 367-5764; or via email at gkshah1@gmail.com.
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By Gaurav Shah, MD

the Early Evolution of Data on 
treatments for Rvo

R etinal vein occlusions (RVOs) affect 
approximately 160 000 people in 
the United States per year. Most 

patients (~80%;) have branch RVO 
(BRVO), and of those with central RVO 
(CRVO; ~20%), about 30% have ischemic 
CRVO and about 70% have nonischemic 
CRVO.1 

The long-term visual outcomes in 
BRVO suggest that approximately one-
third of patients may do well with obser-
vation, but we do not know who these 
patients are, so it may be advantageous 
to treat rather than wait with the result 
of further loss of visual acuity.1 Patients 
who have CRVO with poor visual acuity, 
ie, 20/60, do not tend to do well without 
treatment.1 

The veins most commonly involved in RVO are the 
branch retinal and central retinal veins; both BRVO and 
CRVO are characterized by the presence of intraretinal 
hemorrhage, tortuous and dilated retinal veins, and, on 
occasion, optic disc edema.

Macular edema is a frequent cause of loss of visual 
acuity. Macular edema from venous occlusive disease 
results from the initial insult of thrombus formation 
at the lamina cribrosa or an arteriovenous crossing 
(Figure 1).

BVOS: Standard Of Care
Risk factors for BRVO include advancing age, 

hypertension, glaucoma, cardiovascular disease, and 
increased body mass index. The first study to evaluate 
treatment (laser) for BRVO was the BVOS. The BVOS 
determined that if patients with BRVO did not show 
signs of improvement (vision better than 20/40) after 
an observation period of 3 months, then light grid pat-
tern laser should be applied to the involved retina. In 
the study, the eyes that received laser treatment gained 
an average of 1.33 lines of vision, and eyes treated 
with laser were more likely to gain vision.2 Based on 
these results, the standard of care became waiting for 
3 months, and if there were no signs of improvement, 
laser should be applied. 

CVOS: Standard Of Care
Risk factors for CRVO include hypertension, diabe-

tes, and glaucoma. When younger patients present 
with CRVO, however, they should be checked for 
blood clotting issues because they are more prone to 
retinal hemorrhaging. 

The CVOS evaluated laser vs observation for CRVO 
and found that although grid laser appeared to reduce 
macular edema, there was no significant improvement in 
visual acuity. Because of this, the recommended standard 
of care was observation to spontaneous resolution.3 

SterOidS fOr MaCular  
edeMa SeCOndary tO CrVO

To address the fact that no treatment existed for 
CRVO, several studies evaluated the use of intravitreal 
injection of triamcinolone for macular edema second-
ary to CRVO. Ip et al4 and Jonas et al5 demonstrated 
that triamcinolone acetonide injection decreased 
macular edema and improved visual acuity in patients 
with macular edema secondary to CRVO, with greater 
effects seen in nonischemic than in ischemic CRVO. 

Williamson et al,6 Oh et al,7 Chen et al,8 Moschos et 
al,9 and Gregori et al10 further found that the duration 
of improvement in visual acuity after a single 4-mg dose 
of intravitreal triamcinolone acetonide may range from 
less than 3 months to 6 months, indicating that repeated 

Figure 1. Retinal vein occlusion pathophysiology.
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injections may be necessary for sustainability, which 
could have deleterious effects. It is well known that intra-
vitreal triamcinolone acetonide is associated with several 
side effects. Complications include elevated IOP, in some 
cases requiring surgical intervention, cataract formation, 
and sterile endophthalmitis, although there are studies 
that implicate the vehicle and specific formulations of 
drug (particle size) in this devastating complication.11

SCOre
The SCORE study was actually 2 studies: SCORE-

BRVO and SCORE-CRVO. Both studies evaluated the 
standard of care (laser for BRVO and observation for 
CRVO) compared with either 1-mg or 4-mg triamcino-
lone acetonide injection.

In SCORE-BRVO,12 the 4-mg triamcinolone acetonide 
produced better visual acuity results; however, after 
1 year, there was no significant difference between 
laser and steroids (Figures 2 and 3). Additionally, the 
side effect profile with steroids was elevated (41% of 
patients in the 4-mg triamcinolone acetonide group 
required medications to lower intraocular pressure 
[IOP], and cataract formation was almost universal in 
the steroid groups). Based on these findings, the stan-
dard of care of laser after 3 months of observation from 
the BVOS was upheld.12 

The SCORE-CRVO study13 tested steroid vs observa-
tion using the same doses as in the BRVO study—1 mg- 
and 4-mg triamcinolone acetonide. The mean loss of 
vision in the standard of care group was 8 letters over 
6 months and 10 letters at 2 years. Steroids showed a 
benefit in both the 1-mg and 4-mg groups (Figures 4 
and 5). These data led to a recommendation from the 
study authors that observation be replaced as the stan-
dard of care by 1-mg triamcinolone acetonide, due to 
the better safety profile of a lower dose of steroid.13

anOther OptiOn fOr SterOid deliVery
The dexamethasone implant (Ozurdex, Allergan, 

Inc.) is an injectable, biodegradable intravitreal implant 
containing 0.7-mg preservative-free dexamethasone in 
a solid polymer drug delivery system. The drug delivery 
system (Novadur, Allergan, Inc.) contains a poly(D,L-
lactide-co-glycolide) biodegradable polymer matrix 
and provides sustained medication release.  

The version of the implant that was tested in phase 2 
clinical trials was surgically inserted in the OR through 
a 20-gauge incision. The doses of dexamethasone that 
were tested in phase 2 were 0.35 mg and 0.70 mg. In 
phase 2b clinical trials, the 2 doses were delivered in an 
office setting via a 23-gauge biplanar injection. 

The next article, by Carl Regillo, MD, will discuss the 
results of the phase 3 clinical trials with the dexameth-
asone implant for RVO and compare the results of this 

Figure 2. SCORE-CRVO: Percentage of patients with visual 

acuity gain of 15 or more letters (A). Mean change from base-

line in visual acuity letter score (B).

Figure 3. SCORE-BRVO: Percentage of patients with visual 

acuity gain of 15 or more letters (A). Mean change from base-

line in visual acuity letter score (B).
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study (GENEVA) with the ranibizumab (BRAVO and 
CRUISE) phase 3 clinical trials for BRVO and CRVO. n
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tant for Allergan, Inc., Alcon Laboratories, Inc., Dutch 
Ophthalmic USA, Heidelberg Engineering, Inc., Johnson 
& Johnson, Inc., QLT, Inc., Synergetics USA, Inc., and 
Thrombogenics, Inc. He can be reached at  
+1 314 367 1181; fax: +1 314 367-5764; or via email  
at gkshah1@gmail.com.
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By Carl D. reGillo, MD, FaCS

Anti-vEgF and Steroid therapy for 
Macular Edema From Retinal vein occlusions: 

outcomes and 
influencing Factors

C urrently, the strongest data that are available for 
therapeutic agents for branch retinal vein occlu-
sion (BRVO) and central retinal vein occlusion 

(CRVO) lie with ranibizumab (Lucentis, Genentech) 
and the intravitreal dexamethasone implant (Ozurdex, 
Allergan), the 2 US Food and Drug Administration-
approved therapies for these indications. 

This article reviews the available data on ranibizumab 
and the dexamethasone implant and also addresses the 
subgroup data that may help clinicians determine factors 
that may have affected outcomes in the BRAVO (ranibi-
zumab for BRVO), CRUISE (ranibizumab for CRVO), and 
GENEVA (dexamethasone implant). 

raniBizuMaB
In the BRAVO and CRUISE studies, patients were ran-

domized to either sham or 1 of 2 doses of ranibizumab. 
Injections or sham were given monthly for 6 months, and 
rescue laser was available to BRVO patients at month 3. 
The primary endpoint at 6 months was change in vision 
from baseline to 6 months. After this point, all patients 
were eligible for as-needed (prn) ranibizumab and were 
followed for the second half of the study for safety and 
longer-term data (Figure 1). The purpose of the BRAVO 
and CRUISE studies was to evaluate the efficacy and safety 
of intravitreal injections of ranibizumab in patients with 
macular edema following BRVO and CRVO, respectively. 

During the BRAVO study, focal or grid laser for 
macular edema, the standard of care, was allowed after 
3 months in the first 6 months, and again beginning at 
month 9 in the second 6 months. Patients who were 
treated with ranibizumab received an injection every  
4 weeks in the first 6 months, and then prn in the 
second 6 months if visual acuity was 20/40 or worse, 
or if the central foveal thickness on optical coherence 
tomography was greater than 250 µm.

tOp-line data: BraVO and CruiSe
The top-line data from BRAVO and CRUISE show 

that BRVO patients had better vision at all time points 
in both the treatment and sham groups compared with 
CRVO patients, suggesting a less aggressive natural history 
compared with CRVO. The BRVO patients treated with 
ranibizumab gained 18 letters compared with 7 in the 
sham group at 6 months.1 CRVO patients also fared better 
in the active treatment group, gaining 14 letters compared 
with barely 1 letter at 6 months.2 In both studies, the sham 
groups did recover some vision once they were allowed 
prn treatment in the second half of the study; however, 
the sham groups did not catch up to the treatment arms 
and did not achieve similar vision gains with treatment in 
the second 6 months (Figure 2).  

Figure 1. In BRAVO and CRUISE, patients were randomized to 

either sham or 1 of 2 doses of ranibizumab. Six injections or 

sham were given monthly, and rescue laser was available to 

BRVO patients at month 3. The primary endpoint at 6 months 

was change in  vision from baseline to 6 months. After this 

point, all patients were eligible for prn ranibizumab and fol-

lowed for the second half of the study for safety and longer 

term data.
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BraVO and CruiSe SuBanalySeS
Subanalyses were performed to determine what fac-

tors influenced outcomes in both BRAVO and CRUISE. 
The subanalyses included baseline/month 6 characteris-
tics influencing outcomes including age, baseline vision, 

time since diagnosis, prior treatment for RVO, smoking 
status, gender, baseline/month 6 central field thickness 
on optical coherence tomography (OCT), baseline lens 
status, and whether rescue laser was needed in the treat-
ment period; the impact of treating or not treating at 

Figure 3. The solid bars represent the sham vs active drug 

group at month 6, and the striped show the month 12 vision 

after the prn phase started.

Figure 4.  This is a similar presentation of vision data, now 

sorted by months since diagnosis and age at baseline.

Figure 2. When interpreting the statistical comparisons of ranibizumab treatment groups to the sham/0.5-mg group after 

month 6, it should be noted that the sham/0.5-mg group includes patients that received prn ranibizumab as well as those that 

did not receive prn ranibizumab. Reported values are last-observation-carried-forward.

Vertical bars are ±1 standard error of the mean. BCVA=best-corrected visual acuity, ETDRS=Early Treatment Diabetic 

Retinopathy Study, CFT=central foveal thickness, PRN=pro re nata.
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month 6; a review of overall outcomes; and a review of 
adverse events. 

The graphs in Figure 3 show gains in vision at 6 and  
12 months for BRVO patients. The solid bars represent 
the sham vs active drug group at month 6, and the 

striped bars show the month 12 vision after the prn 
phase was initiated. Although the sham to prn patients 
improved vision after the 6 month prn therapy was initi-
ated, the patients who gained the most vision during the 
study were those who had worse vision at baseline and 
had more fluid on OCT. Figure 4 is a similar presentation 
of vision data that is sorted by months since diagnosis 
and age at baseline. Patients who were treated within  
3 months of diagnosis or who were younger than  
65 years of age had an average benefit of 5 letters. The 
difference was less significant in patients who were 
observed or who crossed over to therapy after month 6.

Figure 5 shows the 6- and 12-month data for CRUISE. 
Patients also gained 1 more line of vision if they started 
with worse vision or more fluid on OCT. Note that 
patients who were started with sham drug did not gain 
vision as robustly as those who were receiving active 
treatment from the beginning of the study. In contrast 
to BRAVO, in the CRVO patients in Figure 6, the time 
since diagnosis made a less significant difference, but 
age younger than 65 years still provided at least a 1-line 

Figure 7.  The distribution of visual acuity changes between 

months 6 and 7 in BRAVO. The peaks at each end are the 

extremes of change, but the average ranges from a loss of  

2.8 letters to a gain of 0.4 letters.

Figure 9. Patients in the CRUISE study had a more substantial 

difference between those treated and not at month 6. Those 

treated still had a few letters gain in vision, while those not 

treated had a loss of 1.5 lines of vision.

Figure 8.  The distribution of OCT retinal thickness changes 

between months 6 and 7 in BRAVO. The peaks at each end 

are the extremes of change, but the averages of the data 

show a minimal difference between groups.

Figure 5. In the 6- and 12-month CRUISE data, patients who 

were started with sham drug did not gain as robustly as those 

who were on active treatment from the beginning.

Figure 6. In these CRVO patients, the time since diagnosis 

made a less significant difference, but age younger than  

65 years still provided at least a line of vision advantage, and 

even more so in the sham-to-active drug patients.
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Case Study from CRuiSE
Figure 1 shows the color fundus and fluorescein angio-

graphic images of a patient from the CRUISE study. Baseline 
vision was 20/50 and central field thickness was 578 µm. 

The patient received monthly injections of ranibizumab and 
her vision was 20/20 1 month after the first injection. At month 
6, the patient was ineligible for treatment based on the criteria, 
so she was not treated. Figure 2 demonstrates the decrease in 
central field thickness on OCT from baseline to month 6.  

Figure 3 shows the horizontal and vertical OCTs at base-
line, month 7, month 8, and month 9, and demonstrates 
that after not receiving ranibizumab monthly in the prn 
phase, the patient’s visual acuity and central field thickness 
reverted back to baseline measurements. This pattern con-
tinues into months 10-12 (Figure 4). The patient received 
an injection of ranibizumab every other month, and, in the 
months when the patient did not receive an injection, the 
OCTs and visual acuity worsen. Figure 5 maps out the visual 
acuity and OCT data for this patient throughout the entire 
length of the CRUISE study. 

Figure 1. Color fundus and fluorescein angiography of a 

patient in CRUISE.

Figure 2. Decrease in central field thickness on OCT from 

baseline to month 6.

Figure 4. The pattern of prn dosing not producing optimal 

results continues into months 10-12. 

Figure 3. Horizontal and vertical OCTs at baseline, month 

7, month 8, and month 9. After not receiving monthly 

ranibizumab, visual acuity and central field thickness 

reverts back to baseline measurements. 

Figure 5. Visual acuity and OCT data for the patient 

throughout the duration of the CRUISE study. 
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of vision advantage, and even more so in the sham-to-
active drug patients.

Figure 7 is a waterfall plot depiction that shows each 
individual patient’s change in vision from month 6 to 
7 in the BRAVO study. The peaks at each end are the 
extremes of change, but the average ranges from a loss of 
2.8 letters to a gain of 0.4 letters. The waterfall plot shows 
that by skipping the ranibizumab dose at month 6, many 
patients lost some of the improvements in visual acuity 
they achieved during the first 6 months of treatment at 
month 7. By continuing ranibizumab injection at month 
6, some patients gained further improvement in visual 
acuity at month 7. These results, however, should be 
interpreted with caution, as the analysis did not adjust 
for possible confounding factors, such as baseline/month 
6 visual acuity, impact of rescue laser prior to month 6, 
and/or selection bias in patients who received 0.5-mg 
ranibizumab at month 6 due to meeting prespecified cri-
teria for prn treatment.

Similarly, Figure 8 shows the distribution of OCT retinal 
thickness changes between months 6 and 7. The peaks 
at each end are the extremes of change, but the averages 
of the data show a minimal difference between groups. 
The effect of holding a ranibizumab dose was more pro-
nounced in anatomic outcomes than in visual outcomes. 
Most patients experienced an increase in central field 
thickness at 1 month after not receiving ranibizumab 
dose (at month 7), with a mean increase of 64 µm. By 
continuing ranibizumab injection at month 6, some 
patients achieved additional reduction in central field 
thickness, with a mean decrease of 14 µm at month 7.

Figure 9 is a waterfall plot from the CRUISE study show-
ing that by skipping ranibizumab dose at month 6, most 
patients at month 7 lost the improvements in visual acu-
ity they achieved during the first 6 months of treatment. 

Patients with CRVO had a more substantial difference 
between those treated and those not treated at month 
6. Those treated still had a smaller letter gain in vision, 
while those not treated had a loss of 1.5 lines of vision. 
Looking at CRVO patients’ visual acuity from month 6-7, 
there were some patients in the middle who did not have 
any changes in visual acuity, but more patients who were 
treated at month 6 gained vision. The difference was a 
statistically significant gain of nearly 2 letters vs loss of 
approximately 7 letters. 

The change in OCT for the CRVO group was more 
significant than in the BRVO group. Most patients had 
similar OCTs from month 6 to month 7, but the aver-
ages of those treated vs those not treated was significant. 
Untreated CRVO patients had a mean gain of 200 um 
of macular fluid in just 1 month. The effect of holding 
ranibizumab dose in anatomic outcomes was prominent. 
The majority of patients who skipped a ranibizumab 
injection at month 6 lost their improvements in central 
field thickness over 6 months of treatment, with a mean 
increase of 200 µm at month 7. Most patients who con-
tinued to receive ranibizumab at month 6 experienced 
further reduction in central field thickness, with a mean 
decrease of 19 µm.

prediCtOrS Of frequenCy Of prn dOSing
The BRAVO and CRUISE subanalyses used a statistical 

model to predict the number of prn injections given. A 
logistic regression analysis was used to evaluate baseline 
factors that may help predict a greater need for prn 
injections during the second half of the year. The base-
line and month 6 factors evaluated in a stepwise regres-
sion model of prn injections included the following: age 
(years) at baseline; best corrected visual acuity (BCVA) 
at baseline and month 6; rescue laser at months 3, 4, or 

Figure 10. Note that the mean improvement from baseline 

BCVA was significantly greater in both dexamethasone 

groups than the sham group from day 30 through day 180. 

The between-group difference peaked at day 60. At this time 

point, the mean improvement from baseline BCVA was nearly 

10 letters in the dexamethasone groups as compared with 

approximately 3 letters in the sham group (P <  .001). 

Figure 11. Note that the mean improvement from baseline 

BCVA was significantly greater in both dexamethasone 

groups than the sham group from day 30-180. 

The between-group difference peaked at day 60. At this time 

point, the mean improvement from baseline BCVA was nearly 

10 letters in the dexamethasone groups as compared with 

approximately 3 letters in the sham group (P < .001). 
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5 (yes vs no); prior therapy for RVO (yes vs no); months 
from diagnosis to day 0; smoking (current vs nonsmoker) 
status at baseline; gender; OCT central field thickness 
at baseline and month 6; baseline lens status (phakic vs 
pseudophakic vs unreported); and baseline weekly alco-
hol consumption (none vs 1 vs ≥2).

The analyses found that patients with BRVO who 
required rescue laser in the treatment period had an 
odds ratio nearly 3 times that of patients who did not. 
Prior therapy increased the odds but was associated with 
a wide confidence interval.

When the same model was applied to the CRVO data, 
the signals were not as strong except for alcohol con-
sumption. This factor was not well balanced across groups, 
and therefore analyses may not have been adequately 
powered to demonstrate a clinically meaningful effect.

BraVO and CruiSe SuBanalySeS 
COnCluSiOnS

The subanalyses overall confirmed our instincts—
patients who required fewer therapies were more likely 
to have a more mild RVO. Patients who had edema 
from a vein occlusion had a better and faster response 
to anti-VEGF treatment delivered on a frequent and 
regular basis. Additionally, younger patients and those 
who had very poor visual acuity and more fluid at 
baseline fared better in terms of visual acuity improve-
ment. In BRVO, earlier treatment produced better 
results. Finally, CRVO patients had a more unpredict-
able course than BRVO patients, suggesting that these 
patients should be monitored more frequently and 
regularly.

intraVitreal dexaMethaSOne iMplant
With the dexamethasone intravitreal implant, the 

steroid implant is preloaded into a single-use, spe-
cially designed applicator to facilitate injection of the 
rod-shaped implant directly into the vitreous. The 
kinetic profile of steroid release is biphasic, and the drug 

concentrations peak at 2-6 weeks after implantation. 
Dexamethasone is detectable in the vitreous for at least 
6 months after injection. The duration of effect of the 
dexamethasone depends on individual patient charac-
teristics.

The GENEVA study combined patients with BRVO 
and CRVO and had inclusion criteria similar to those 
in BRAVO and CRUISE. It had 3 arms: sham, low-dose 
(0.35 µm) dexamethasone, and high-dose (0.7 µm) dexa-
methasone. The primary endpoint was 6 months, and if 
patients met the retreatment criteria, they could receive 
a second injection at that time. OCTs were taken at 
baseline and then every 3 months.

Figure 10 illustrates the mean change from baseline 
BCVA throughout the study. Statistically significant 
visual acuity improvement peaked at 2 months with 
approximately 2 lines or 10 letters. This improvement 
did drop, but remained significant at month 6.

tOp-line data: geneVa
The proportion of patients achieving at least a 15-let-

ter improvement from baseline BCVA was significantly 
greater in the dexamethasone high-dose group than 
the sham group from day 30-90 (Figure 11). The great-
est response was seen at day 60, when approximately 

Figure 12. The mean change from baseline BCVA among the 

dexamethasone retreated population compared with the 

dexamethasone single-treatment population.

Figure 13. Baseline factors from GENEVA patients predict 

negative/lower changes in visual acuity and OCT outcomes.

Figure 14. The percentage of BRVO subjects who gained 3 or 

more lines (15 letters or more) over the course of 6 months.
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29% of patients in the dexamethasone high-dose group 
achieved at least a 15-letter improvement from baseline 
as compared with 11% in the sham group. In the dexa-
methasone high-dose group, the proportion of patients 
achieving at least a 15-letter improvement remained 
high on day 180. In fact, at 21.5%, this represents only 
a 0.3% decrease between day 90-180. However, the dif-
ference from the sham group was no longer statistically 
significant.3 

In this study, 15% of patients did not meet the cri-
teria for a second dexamethasone implant injection.  
Statistically, 15-20% of vein occlusions will resolve, so 
ongoing therapy may be unnecessary (Figure 12).  

geneVa SuBanalySiS
Figure 13 shows a cross-trial comparison among 

Figure 15. The effect that each month in duration of BRVO 

with macular edema has on the ability to achieve 15-letter 

BCVA improvement at 6 months.

Another option on the Horizon for CRvo
Monthly intravitreal injections of aflibercept ophthal-

mic solution (Eylea, Regeneron Pharmaceuticals/Bayer 
HealthCare) resulted in a significant improvement in 
visual acuity in patients with central retinal vein occlusion 
(CRVO) compared with those receiving sham control 
treatment in a phase 3 clinical trial,1 mirroring results of an 
almost identical trial announced last year.2 The drug was 
generally well-tolerated and had a favorable safety profile 
in both trials.

Aflibercept is a highly potent blocker of VEGF and pla-
cental growth factor. It is thought that VEGF inhibition 
may help decrease vascular permeability and edema in the 
retina and prevent the inappropriate growth of new reti-
nal blood vessels in patients with CRVO.

Regeneron and Bayer HealthCare sponsored 2 almost 
identical phase 3 clinical trials of aflibercept in patients 
with CRVO. Top line results of the COPERNICUS trial 
were announced in December 2010, and the top line 
results of the GALILEO trial, announced in April 2011, con-
firm the positive results of the first trial.

Study deSignS
In both trials, patients were randomly assigned in a  

3:2 ratio to receive 6 monthly intravitreal injections of 
2-mg aflibercept ophthalmic solution or sham injection 
control. In COPERNICUS, 114 patients were randomized 
to the treatment arm and 73 to the control arm.  
In GALILEO, 104 patients were randomized to the treat-
ment arm and 68 to the control arm.

At the end of 6 months in both studies, patients in 
the treatment arm continued to be dosed with the drug 
on an as-needed (prn) basis for an additional 6 months. 
Patients in the control arm could be crossed over to 
receive the drug on a prn basis in the second 6 months.

The primary endpoint in both trials was the percent-

age of patients gaining at least 15 letters of visual acuity 
at 6 months on the Early Treatment Diabetic Retinopathy 
Study chart. A secondary endpoint in both trials was 
mean change in visual acuity at 6 months. Safety and tol-
erability were also assessed at 6 months in both trials.

reSultS
In the GALILEO study at 6 months, 60.2% of patients 

receiving 2-mg aflibercept gained at least 15 letters of visu-
al acuity from baseline, compared with 22.1% of patients 
receiving sham injection (P < .0001). Treated patients 
gained a mean 18 letters of visual acuity, compared with a 
mean gain of 3.3 letters in those receiving sham injection 
(P < .0001).

In the COPERNICUS study at 6 months, 56.1% of 
patients receiving monthly 2-mg aflibercept gained at least 
15 letters of visual acuity from baseline, compared with 
12.3% of patients receiving sham injections (P < .0001). 
Treated patients gained a mean 17.3 letters of visual acuity, 
compared with a mean loss of 4.0 letters in those receiving 
sham injections (P < .001).

The drug was generally well tolerated in both trials. The 
most common adverse events seen in the trials were those 
typically associated with intravitreal injection or the under-
lying disease. Serious ocular adverse events were uncommon 
and were seen less frequently in the treatment groups (3.5% 
in COPERNICUS, 2.9% in GALILEO) than in the sham injec-
tion groups (13.5% and 8.8%, respectively). The incidence 
of serious nonocular events was generally well balanced 
between the 2 study arms in both trials.

1. Regeneron and Bayer Report Positive Results for VEGF Trap-Eye in Second Phase 
3 Study in Central Retinal Vein Occlusion [press release]. Tarrytown, NY, and Berlin: 
Regeneron Pharmaceuticals, Inc., and Bayer HealthCare; April 27, 2011.
2. Boyer DM. Anti-VEGF therapy for CRVO: COPERNICUS study. Paper presented at: 
Angiogenesis, Exudation and Degeneration 2011; February 12, 2011; Miami, FL.
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GENEVA, SCORE-BRVO, and BRAVO. At first glance at 
the top-line data, it appears that the anti-VEGF treat-
ment is superior because the magnitude of visual acuity 
improvement is better.

The duration of BRVO and secondary edema was  
longer in GENEVA than in BRAVO by an average of over  
2 months. 

To assess the effect of duration of macular edema 
(≤90 days or >90 days duration at study entry) on 
visual acuity in subjects with BRVO following treatment 
with the dexamethasone implant, a post-hoc analysis 
of pooled data from the GENEVA clinical trials was 
performed. For inclusion in this analysis, patients were 
required to be aged 18 years or older, with decreased 
BCVA due to macular edema involving the fovea sec-
ondary to BRVO. Visual acuity was between 20/200 
and 20/50, and retinal thickness was greater than or 

equal to 300 µm. The duration of macular edema in 
the subanalysis was between 6 weeks and 12 months. 
All patients with BRVO were treated with intravitreal 
0.7-mg dexamethasone implant and were broken down 
into 2 groups: those with macular edema for less than 
3 months (n=50) and those with macular edema for 
more than 3 months (n=241). 

Figure 14 shows the percentage of BRVO subjects 
who gained 3 or more lines (15 letters or more) over the 
course of 6 months. The more acute vein occlusions are 
represented in yellow. The outcomes of patients who 
were treated earlier vs those who had vein occlusions 
for over 90 days support an early treatment approach 
in macular edema. This is even more clear in Figure 15, 
which illustrates the effect that each month of dura-
tion of BRVO with macular edema has on the ability 
to achieve 15-letter BCVA improvement at 6 months. 
Overall, earlier intervention improves the chances of a 
better prognosis. The chances of gaining 3 lines or more 
are worse if the duration is 12 months vs just 1 month. 

 
COnCluSiOnS

Macular edema duration is a significant predictor 
of BCVA improvement, particularly in BRVO. Patients 
with branch vein occlusion did better if the duration of 
their edema was less than 90 days. These results suggest 
a greater clinical benefit in these types of patients. The 
implication of this is that, from a public health stand-
point, it is best to inform patients with BRVO that earlier 
treatment is better. n

Carl D. Regillo, MD, is the Director of the  
Retina Service of Wills Eye Institute and a 
Professor of Ophthalmology at Thomas Jefferson 
University, Philadelphia. Dr. Regillo states 
that he receives research grant support from 
Genentech, Regeneron, Inc., and Allergan, Inc.; and is a 
consultant to Genentech, Regeneron, Inc., and Allergan, Inc. 
He may be reached at +1 800 331 6634; or via email at 
cregillo@aol.com.

1. Campochiaro PA, Heier JS, Feiner L, et al. Ranibizumab for macular edema following 
branch retinal vein occlusion: six-month primary end point results of a phase III study. 
Ophthalmology. 2010;117(6):1102-1112 e1.
2. Brown DM, Campochiaro PA, Singh RP, et al. Ranibizumab for macular edema following 
central retinal vein occlusion: six-month primary end point results of a phase III study.
Ophthalmology. 2010;117(6):1124-1133 e1.
3. Haller JA, Bandello F, Belfort R, Jr., et al. Randomized, sham-controlled trial of dexa-
methasone intravitreal implant in patients with macular edema due to retinal vein occlusion. 
Ophthalmology. 2010;117(6):1134-1146 e3.

Case Study From gEnEvA

 A 51-year-old man presented with BRVO, severe 
baseline edema (300 µm), and relatively poor vision 
(67 letters). The patient received the dexamethasone 
implant, and his visual acuity improved by 11 letters by 
month 1, peaking at 12 letters at 3 months. His OCT 
images demonstrated a flat macula. At 6 months, how-
ever, a small amount of edema returned, and he had a 
2-letter drop in vision. His IOP was higher than expected, 
peaking at 3 months to 28 mm Hg, but it leveled out 
at 6 months. The patient’s OCTs and ocular data are 
shown in Figure 1. 

Figure 1. OCT, visual acuity, and IOP data during the 

course of the study. 
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InstructIons for cME crEdIt

1. How long should you recommend observation before 

treating a branch retinal vein occlusion (BRVO) with  

macular edema?

a. none; treat immediately
b. 1 month
c. 2 months
d. 3 months
e. 6 months
f. 1 year

2. Patients who gained the most vision in the BRAVO trial for 

ranibizumab for branch retinal vein occlusion had:

a. worse visual acuity at baseline
b. better visual acuity at baseline
c. visual acuity at baseline did not affect outcomes

3. The greatest benefit for patients treated with dexametha-

sone intravitreal implant for BRVO was in patients with 

macular edema of duration:

a. less than 90 days
b. more than 90 days
c. duration of macular edema did not affect the visual gains

4. Indirect cross-trial comparisons can be biased by cross-

trial differences in patient characteristics. These include:

a. visual acuity distribution at baseline
b. central foveal thickness distribution at baseline
c. duration of macular edema
d. none of the above
e. all of the above

cME QuEstIons

CME credit is available electronically via www.dulaneyfoundation.org. 

To answer these questions online and receive real-time results, please visit www.dulaneyfoundation.org and click “Online Courses.” If you are 
experiencing problems with the online test, please e-mail us at support@dulaneyfoundation.org. Certificates are issued electronically, so supply 
your e-mail address below. Please type or print clearly, or we will be unable to issue your certificate. 

Name ____________________________________________________________________    o MD participant   o non-MD participant

Phone (required) ___________________________________________  o E-mail (required) ____________________________________  

City ___________________________________________________________________________  State _________________________

1 AMA PRA Category 1 Credit™ Expires June 2013

Supported by an unrestricted educational grant from Allergan, Inc.Sponsored by the Dulaney Foundation and Retina Today
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Sponsored by the Dulaney Foundation and Retina Today

ActIvIty EvALuAtIon

Your responses to the questions below will help us evaluate this CME activity. They will provide us with 

evidence that improvements were made in patient care as a result of this activity as required by the 

Accreditation Council for Continuing Medical Education (ACCME). Please complete the following course 

evaluation and return it via fax to +1-484-581-1818.

Name and e-mail  ____________________________________________________________________________________

Do you feel the program was educationally sound and commercially balanced?       r Yes   r No
Comments regarding commercial bias:

______________________________________________________________________________________________

______________________________________________________________________________________________

______________________________________________________________________________________________

Rate your knowledge/skill level prior to participating in this course: 5 = High, 1 = Low _____   

Rate your knowledge/skill level after participating in this course: 5 = High, 1 = Low _______   

Would you recommend this program to a colleague?       r Yes   r No

Do you feel the information presented will change your patient care?       r Yes   r No
If yes, please specify. We will contact you by e-mail in 1 to 2 months to see if you have made this change.

______________________________________________________________________________________________

______________________________________________________________________________________________

______________________________________________________________________________________________

If no, please identify the barriers to change. 

______________________________________________________________________________________________

______________________________________________________________________________________________

______________________________________________________________________________________________

Please list any additional topics you would like to have covered in future Dulaney Foundation CME activities or  
other suggestions or comments. 

______________________________________________________________________________________________

______________________________________________________________________________________________

______________________________________________________________________________________________


