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In 1984, the Branch Vein Occlusion Study Group reported
the benefits of grid laser, the first treatment for macular
edema based on randomized clinical trials.1 Twenty-five
years later, 3 additional beneficial treatments for macular
edema from retinal vein occlusions (RVOs) were presented
at the Retina Congress (October 4, 2009, New York). Re-
sults with intravitreal triamcinolone (IVTA) (Trivaris; Al-
lergan, Inc., Irvine, CA; 4-mg) in SCORE were published in
2009.2,3 Results using an intravitreal anti-vascular endothe-
lial growth factor (anti-VEGF) drug, ranibizumab (Lucen-
tis; Genentech, Inc., South San Francisco, CA), in the
CRUISE and BRAVO trials4,5 and results using dexameth-
asone intravitreal implant (Ozurdex; Allergan, Inc.)6 are
reported in this issue of Ophthalmology. Currently, the
dexamethasone intravitreal implant is the only drug with a
specific indication approved by the Food and Drug Admin-
istration (FDA) for the treatment of macular edema follow-
ing a branch or central RVO (https://www.allerganrcc.com/
Resources/Content/Ozurdex Safety Information.pdf; accessed
March 11, 2010). Recently, outcomes following laser-
induced chorioretinal anastomosis were reported.7 However,
this approach is not discussed further at this time because
the benefits may not outweigh the safety issues reported.
Specifically, vitrectomy surgery was performed on 5 of the
55 treated eyes (9.1%), either because of fibrovascular pro-
liferation causing macular traction or because of nonresolv-
ing vitreous hemorrhage.

How does one determine whether to observe, to use intra-
vitreal corticosteroids (triamcinolone or dexamethasone), or to
use an intravitreal anti-VEGF drug to treat macular edema
from a RVO? To answer this question, consider the clinically
relevant benefits and risks of the treatment options and patient
characteristics and preferences.

One challenge when comparing the benefits and risks of
these new treatment options is that each trial had a different
primary outcome at a different time following randomiza-
tion. For example, for central vein occlusions, the primary
outcome for the SCORE study was gain of !15 letters from
baseline to 1 year after treatment given as often as every 4
months, with 6.8% in the observation group and 26.5% in
the 1-mg IVTA group achieving this outcome. The primary
outcome using the dexamethasone intravitreal implant was
time to achieve !15 letter improvement in visual acuity
following only 1 treatment at baseline compared with sham.
Although there was a significant treatment group difference
at the Day 30 and Day 60 study visits, there was no relevant
difference by the Day 180 study visit. The primary outcome
using intravitreal ranibizumab monthly was the mean
change in visual acuity letter score at 6 months from base-
line, an approach that maximizes the information gained
from the data and accommodates both improvement and

worsening of visual acuity,8 and was !0.8 letters with
sham, !12.7 and !14.9 letters with 0.3-mg and 0.5-mg
ranibizumab, respectively.

One way to compare outcomes across studies is to look
at the same clinically relevant outcomes reported in each
study such as numbers gaining or losing !15 letters at a
clinically relevant time point9 such as the primary outcome
time point chosen for each of the studies (12 months for
IVTA and 6 months for both dexamethasone and ranibi-
zumab). A gain of !15 letters was seen in 26.5% with 1-mg
IVTA and 6.8% with observation in SCORE at the 12-
month visit, 47.7% with 0.5-mg ranibizumab and 16.9%
with sham in CRUISE at the 6-month visit, and 18% with
700-"g dexamethasone intravitreal implant and 12% with
sham at the 180-day visit. As noted previously, the signif-
icant treatment group differences at the day 60 study visit
were not sustained by the day 180 study visit for the
dexamethasone group. It is unknown whether that the same
benefit and safety noted at day 60 would have been seen at
day 180 if the drug had been re-applied. A loss of !15
letters developed in 25% with IVTA and 44% with obser-
vation in SCORE at the 12-month visit, 2% with 0.5-mg
ranibizumab and 15% with sham in CRUISE at the 6-month
visit, and 6% with 700-"g dexamethasone intravitreal im-
plant and 11% with sham at the 180-day visit (results only
given for combined central and branch vein occlusions
(BVO) for this outcome using dexamethasone).

With such different outcomes in the untreated control
arms, and recognizing the limited information available
regarding the potential for beneficial outcomes with dexa-
methasone beyond the day 60 visit, how might one compare
results across the IVTA and anti-VEGF studies? The vari-
ation in untreated control arms may be due to differences in
who was studied such as numbers of acute vs. chronic cases,
or may simply relate to chance–the sample sizes are not
large and some variation is expected. One can compare the
absolute difference between the experimental treatment and
control and calculate the number needed to treat (NNT "
the inverse of the absolute difference) to get one additional
CVO patient to improve by 15 or more letters with the
experimental treatment versus the control treatment at a
similar relevant time point. For 1-mg IVTA, the absolute
difference is 19.7% at 1 year, so the number needed to treat
is 5.1 (95% CI, 3.2 to 11.8); for ranibizumab, the absolute
difference is 30.8% at 6 months, so the number needed to
treat is 3.2 (95% CI, 2.4 to 5.0).

For macular edema after BVO, only the SCORE study
compared the experimental treatment with standard care
using grid laser and found little difference for !15 letter
improvement at the 12-month visit (26% with triamcinolone
and 29% with laser) or !15 letter loss (12% with triamcin-

1061© 2010 by the American Academy of Ophthalmology ISSN 0161-6420/10/$–see front matter
Published by Elsevier Inc. doi:10.1016/j.ophtha.2010.03.037

https://www.allerganrcc.com/Resources/Content/Ozurdex
https://www.allerganrcc.com/Resources/Content/Ozurdex


olone and 15% with laser). Thus, it is reasonable to con-
clude that there is little difference in clinically relevant
outcomes using this formulation of IVTA compared with
grid laser for macular edema after BVO. How might one
compare the outcomes in BRAVO in which 61% of eyes
with ranibizumab compared with 29% receiving sham im-
proved by !15 letters while 2% receiving ranibizumab and
5% receiving sham lost !15 letters at the 6-month visit? If
one were conservatively to presume that half of the eyes
receiving sham would have had additional improvement in
BRAVO had they received laser, the absolute difference for
!15 letter improvement between ranibizumab and laser
would be approximately 15% and the NNT to get one
additional patient to improve by 15 or more letters with
ranibizumab versus laser would be 7.

One might ask if the outcomes of gaining or losing !15
letters for an eye are relevant for a patient if macular edema
from a branch or central RVO usually is unilateral, with
good visual acuity in the other eye? The answer probably is
yes, since the CRUISE and BRAVO patient-reported out-
come results using the National Eye Institute Visual Func-
tion Questionnaire-25 composite score suggest that while
the vision in the nonstudy eye usually was good, the vision
loss from macular edema caused by an RVO usually had an
immediate impact on overall visual function at baseline,
and, on average, improved more at 6 months in the ranibi-
zumab groups than in the control groups.

Other treatment considerations include the frequency of
treatment (as often as every 4 months with IVTA or laser,
and monthly with ranibizumab), the serious risks such as
endophthalmitis of an intravitreal injection (zero with laser,
and uncommon but not zero with injections), the risks of
intravitreal steroids (including cataract, cataract surgery,
elevation of intraocular pressure, or glaucoma), commercial
availability (laser, ranibizumab, and dexamethasone intrav-
itreal implant but not 1-mg triamcinolone used in SCORE),
approved indication by the FDA for macular edema after a
RVO (dexamethasone intravitreal implant but not IVTA or
ranibizumab), potential alternatives with less evidence than
existing results from randomized clinical trials and also
without an approved indication by the FDA (such as intra-
vitreal bevacizumab or Kenalog 40 [Bristol-Myers Squibb,
Princeton, NJ] or Triesence [Alcon Inc, Fort Worth, TX]).

One approach for managing macular edema secondary to
a central or BVO could be as follows. First, extrapolate
these study results cautiously to individuals with visual
acuity much better than those enrolled in these vein occlu-
sion trials, when there is little chance for additional im-
provement so that careful monitoring for vision deteriora-
tion might be warranted before initiating treatment. In
addition, extrapolate cautiously to individuals with visual
acuity much worse than those enrolled in these vein occlu-
sion trials, when irreversible damage to the retina already
may have occurred, precluding improvement or leading to
improvement that is not appreciated by the patient espe-
cially with good visual acuity in the other eye.

Second, one should not forget to monitor closely those
who have substantial capillary nonperfusion for anterior or
posterior segment neovascularization (and use panretinal
photocoagulation when indicated). The present understand-

ing of the incidence and timing of neovascularization, indi-
cations for treatment of neovascularization, and frequency
of re-examination to detect neovascularization following
an RVO is based on natural history data. Pharmacologic
treatment with intravitreal corticosteroids or intravitreal
anti-VEGF drugs may alter the course, timing, or severity
of neovascularization in vein occlusions. Thus, with im-
plementation of either of these drugs to treat macular
edema after a RVO, one must remain vigilant to monitor
for neovascularization, recognizing that the incidence
from natural history data may be altered after the use of
these drugs.

Third, some patients might be willing to be observed
carefully for spontaneous improvement before initiating in-
travitreal injections, as results appear similar whether the
duration of macular edema is less than or greater than 3
months and patients were excluded from enrolling in these
trials if there was spontaneous improvement in visual acuity
between a screening visit and randomization visit. Fourth,
for corticosteroids (triamcinolone or dexamethasone), ex-
trapolate the safety results with respect to ocular hyperten-
sion or glaucoma cautiously. Patients with pre-existing oc-
ular hypertension or glaucoma specifically were excluded
from the SCORE and Ozurdex trials.

If a patient is not willing to be observed or is not
spontaneously improving, and if the visual acuity and other
characteristics of a patient are similar to those enrolled in
the studies described previously, the patient could be told
that either intravitreal corticosteroids or anti-VEGF drugs
could be considered in the management of macular edema,
taking into account the caveats described previously, and
recognizing that there are some similar and some different
risks and benefits. Although there is no study to date to
provide irrefutable evidence of one treatment (either corti-
costeroids or anti-VEGF drugs) being superior to another,
there is some rationale to consider monthly ranibizumab for
at least 6 months. The short-term benefits appear greater as
demonstrated by the NNT to achieve 15 or more letter
improvement, and the risks are fewer than with intravitreal
corticosteroids with respect to cataract and intraocular pres-
sure. This consideration must be balanced by the likely need
for more injections than with intravitreal corticosteroids, the
lack of outcomes in a randomized trial which did not cross
over the control group to ranibizumab after 6 months, the
limited knowledge at this time regarding the need or benefit
of injections beyond 6 months, and the theoretical systemic
safety risks–the studies are not powered to detect small
increases in cardiovascular or cerebrovascular events al-
though based on data from numerous other trials, ranibi-
zumab appears to be safe.

When considering anti-VEGF treatment for macular
edema after a RVO, patients should be aware that results
from BRAVO and CRUISE are based on mandatory
monthly injections for at least 6 months. It is unknown
whether less frequent injections, for example when guided
by optical coherence tomography, provide similar out-
comes. Additionally, the impact of different anti-VEGF
drugs, such as bevacizumab, on treatment outcomes cannot
be estimated. Also, specifically, for BRVO, ophthalmolo-
gists and patients should consider that laser treatment, while
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permitted at 3 months in BRAVO, was not compared with
ranibizumab at baseline. The SCORE-BRVO trial showed
an increasing proportion of eyes with !15 letter gain from
baseline to 4 months to 12 months using grid laser. It is
plausible that 1- or 2-year outcomes using ranibizumab for
macular edema after BRVO would be similar to laser. Some
patients may be willing to sacrifice any short-term benefits
with monthly intravitreal ranibizumab if similar longer-term
benefits are achieved with laser. Fortunately, patients with
vision loss from macular edema caused by RVO have more
treatment choices than ever before. Ophthalmologists can
manage each case based on clinically relevant benefits and
risks of the treatment options, patient characteristics, and
patient preferences.
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