Reports
was 13.8 letters. This is comparable with recent but smaller studies
of ranibizumab therapy in myopic CNV.2e4 Encouraging
improvements in patient-reported outcome measures were also
found and retreatment rates were low.
One limitation of the study was the lack of a reading center.
Observer variation may explain the high frequency of subretinal
ﬂuid graded by individual investigators at baseline. Alternatively,
the high rate may represent misclassiﬁcation, because it has
previously been shown that human graders are good at agreeing
whether ﬂuid is present or absent, but are poor at distinguishing
subretinal from intraretinal ﬂuid.5 Because any ﬂuid present on
OCT would drive retreatment, misclassiﬁcation would not affect
the decision to treat.5 However, possible grading inconsistencies
should not affect our main conclusion regarding the primary
visual outcome and the quantitative anatomic outcomes. The
other limitation was the lack of a control arm. Both of these
limitations should be better addressed in future comparative trials
such as the phase III RADIANCE study comparing ranibizumab
with verteporﬁn-PDT (clinicaltrials.gov identiﬁer NCT01217944).
Currently, this report provides a useful evidence to support the use
of primary ranibizumab therapy in treatment-naïve myopic CNV,
gives an estimate of the likely burden of treatment, and provides
a pragmatic retreatment algorithm, that is easily translated into
clinical practice.
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Two Year SAVE Outcomes: 2.0 mg
Ranibizumab for Recalcitrant
Neovascular AMD
The Super-dose Anti-VEGF (SAVE) trial assessed the efﬁcacy of
2.0 mg ranibizumab (0.05 ml), a 4-fold higher dose than the 0.5 mg
dose approved by the US Food and Drug Administration, for the
management of recalcitrant neovascular age-related macular
degeneration (AMD) in 88 patients.1,2 Primary outcome results of
the 3-month, ﬁxed-interval dosing period were reported in
Ophthalmology, and in this report we offer 2-year follow-up data.
Recalcitrant ﬂuid despite monthly or near-monthly anti-vascular
endothelial growth factor (VEGF) therapy is a common clinical
scenario in the management of neovascular AMD. Indeed, more
than one half of patients treated with anti-VEGF agents in
prospective neovascular AMD trials manifest residual intraretinal,
subretinal, or subretinal pigment epithelium ﬂuid despite maximal
anti-VEGF dosing.3 This persistent macular edema likely limits
maximal visual recovery in these challenging cases.4
Higher dose of existing anti-VEGF agents, as assessed
prospectively in SAVE, is a potential route for managing these
incomplete responders. At study entry, patients had received an
average of 24 previous intravitreal injections of anti-VEGF agents,
including monthly dosing in the year before enrollment (mean time
between injections of 31 days). After 3 monthly 2.0 mg doses,
patients were evaluated every 4 weeks (cohort A) or every 6 weeks
(cohort B) and retreated as needed (PRN) for any intraretinal,
subretinal, or subretinal pigment epithelium ﬂuid detected on
spectral domain optical coherence tomography (SD OCT).
After 3 monthly treatments, mean Early Treatment Diabetic
Retinopathy Study (ETDRS) best-corrected visual acuity (BCVA)
improved þ3.3 letters (P ¼ 0.001) and mean SD OCT central retinal
subﬁeld thickness (CST) improved e33.1 mm (P ¼ 0.01).1 Visual
gains were maintained through month 12,2 with cohorts A and B
gaining a mean of þ4.1 and þ3.7 ETDRS letters, respectively, after
receiving a mean of 11.6 (cohort A) and 8.6 (cohort B) injections.2
Anatomically, monthly PRN retreatment led to continued retinal
detergescence through year 1, whereas every 6 week PRN
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retreatment led to a signiﬁcant, gradual increase in mean CST (P ¼
0.03).
Therefore, for the second year of the SAVE trial, the protocol was
modiﬁed: Both cohorts were evaluated monthly with PRN retreatment.
Of the 79 patients who completed 1 year, 77 completed 20 months and
64 completed 24 months (cohort A, n ¼ 33; cohort B, n ¼ 31). Patient
attrition was precipitated by cessation of production of 2.0 mg ranibizumab after release of the HARBOR trial results.3
During the second year of the SAVE trial, mean PRN retreatments
were 11.2 (range, 5e12) and 11 (range, 6e12) for cohorts A and B,
respectively. Highlighting the recalcitrant nature of the choroidal
neovascular complexes in these patients, a majority of patients, 25/33
(76%) and 19/31 (61%) of cohorts A and B, respectively, received all
possible PRN injections. Upon switching cohort B from PRN
retreatment every 6 weeks to every 4 weeks, mean SD OCT CST
decreased to a comparable level as had been observed in cohort A
(Fig 1; available at http://aaojournal.org); at month 24, CST was 73
and 66 mm for cohorts A and B, respectively. During the second
year, mean ETDRS BCVA gains remained stable and similar
between cohorts (Fig 2; available at http://aaojournal.org); at month
24, BCVA gains were þ3.6 and þ2.9 letters for cohorts A and B,
respectively. The ocular and systemic safety of 2.0 mg intravitreal
ranibizumab observed in SAVE was consistent with previous trials
of ranibizumab including the 2.0 mg cohort in HARBOR.3
Other trials have also assessed the potential role of higher doses
of anti-VEGF medications in AMD management. The phase III
HARBOR trial found no difference in visual or anatomic outcomes
in patients randomized to 2.0 versus 0.5 mg ranibizumab.3
Critically, however, HARBOR included only treatment-naïve
neovascular AMD eyes. Supporting the concept that a higher
dose of anti-VEGF medication may be more valuable in neovascular AMD patients with an incomplete anatomic response to
conventional therapy, Fung et al5 reported a group of 7 recalcitrant
neovascular AMD eyes treated with 2.0 mg ranibizumab who
experienced visual gain and anatomic improvement.
The burden of neovascular AMD eyes with recalcitrant ﬂuid
despite adequate anti-VEGF therapy is a common clinical challenge. Many alternative treatment approaches have been considered
and continue to be investigated, such as radiation therapy and
extended-release formulations and devices, as well as pharmaceuticals directed at alternative molecular targets. As a part of this
multidimensional approach to delivering optimal visual beneﬁt,
a higher dose of ranibizumab merits further study as a management
tool for patients with recalcitrant neovascular AMD.
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Headache or Eye Pain as the
Presenting Feature of Uveal Melanoma
Uveal melanoma classically presents as a painless intraocular
mass.1 Related features such as retinal detachment, vitreous
hemorrhage, or extraocular extension, typically do not generate
pain. Pain is rare, found in <1% of cases, and can be caused by
severely elevated intraocular pressure from neovascular or angleclosure glaucoma,2 or it can result from spontaneous tumor
necrosis.3 Often there is delay in diagnosis as the headache or
ocular pain is attributed to sinusitis, dental infection, muscle or
emotional stress, or migraine etiology.
There have been a few reports that have addressed the association of ocular pain with uveal melanoma. Herein, we describe our
experience with 15 patients who presented with headache or ocular
pain and were subsequently discovered to have an underlying uveal
melanoma. The medical records of 15 patients with uveal melanoma who presented with pain and examined on the Ocular
Oncology Service, Wills Eye Institute, Philadelphia, Pennsylvania,
were reviewed. Of approximately 4940 patients with uveal melanoma examined between July 2003 and December 2012, every
patient had a detailed history and occurrence of pain was recorded.
Fifteen patients were found to have presented with pain. Institutional review board approval was obtained for this study. The study
and data collection conformed to local laws and were compliant
with the principles of the Declaration of Helsinki.
History of ocular trauma, previous uveitis, glaucoma, migraine,
or autoimmune disease was ruled out. The headache or ocular pain
was assessed for severity based on subjective pain rating on a scale
of 0 to 10 (from 0 [no pain] to 10 [worst pain]), pain location,
duration, and treatment.
The ophthalmic ﬁndings included best-corrected visual acuity,
anterior segment ﬁndings by slit-lamp biomicroscopy and gonioscopy,
intraocular pressure measurement, and fundus ﬁndings by indirect
ophthalmoscopy. Melanoma features included tumor size, location,
and conﬁguration. Surrounding tissue features included anterior or
posterior uveitis, status of the vitreous, retina, choroid, and sclera.
Data regarding ocular imaging included features on globe
transillumination, optical coherence tomography, fundus photography, and ultrasonography. Additional imaging with computed
tomography or magnetic resonance imaging was performed when
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Figure 1. Change in mean central retinal subﬁeld thickness (spectral
domain optical coherence tomography) in cohorts A and B over 24
months. Three phases are depicted. During the loading phase, both cohorts
received monthly treatment. During the variable interval phase, cohort A
received monthly visits with as-needed (PRN) retreatment and cohort B
received visits and PRN retreatment every 6 weeks. During the ﬁxed
interval phase, all patients received monthly visits and PRN retreatment
and missing data were imputed by last observation carried forward.

Figure 2. Change in mean best-corrected visual acuity (BCVA; Early
Treatment Diabetic Retinopathy Study letters) in cohorts A and B over 24
months. Three phases are depicted. During the loading phase, both cohorts
received monthly treatment. During the variable interval phase, cohort A
received monthly visits with as-needed (PRN) retreatment and cohort B
received visits and PRN retreatment every 6 weeks. During the ﬁxed
interval phase, all patients received monthly visits and PRN retreatment
and missing data were imputed by last observation carried forward.
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