Genotyping and data quality control in discovery cohorts
For SCES, a total of 1,952 venous blood-derived samples were
genotyped using Illumina Human 610 Quad Beadchips (Illumina
Inc., San Diego, US) according to the manufacturer’s protocols.
Samples which failed genotyping or with low call rate (,~95%,
n=11), with excessive heterozygosity (defined as sample heterozy-
gosity exceeding 3 standard deviations from the mean sample
heterogzygosity; n=3), with gender discrepancies (n=2) were
excduded, as were ayptically related samples identified by the
identity-by-state (IBS) (n=41) and population structure in the
principal components analyses (PCA) (n= 6). The criteria to define
aryptically related samples and outliers with population structure in
the discovery cohorts are described in the following paragraph. After
the removal of the samples, SNP QC was then applied on a total of
579,999 autosomal SNPs for the 1,889 post-QC samples. SNPs were
excluded based on (i) high rates of missingness(. 5%) (n= 26,437); (ii)
monomorphism or minor allele frequency (MAF), - 1% (n=59,633);
or (iii) genotype frequencies deviating from Hardy-Weinberg
Equilibrium (HWE) defined as HWE P-value, 10?6 (n=1,821).
This yielded 492,108 autosomal SNPs. Those individuals with
missing data on phenotypes were further removed. (n= 29). Finally,
492,108 SNPs in 1,860 samples were available for analyses.

For SCORM, 1,116 DNA samples (1,037 from buccal swab and
79 from saliva) were genotyped on the Illumina HumanHap 550
Beadchips and 550 Duo Beadarrays. A total of 108 samples were
excluded, comprising (i) 70 samples with call rates below 98%; (ii)
6 with poor genotyping quality; (iii) 11 samples identified from sib-
ships; (iv) 18 with inconsistent gender information; and (v) 3 due to
population structure. This left a total of 1,008 samples for further
SNP QC. Based on 514,849 autosomal SNPs, we excluded 32,669
markers if they had missing genotype calls . 5%, MAF, 1%, or
significantly deviated from HWE (P, 107 6)[14]. A final set of 929
samples with 482,180 post-QC SNPs and completed AL
measurement were included in analyses.

For SIMES, 3,072 DNA samples were genotyped using the
Mlumina Human 610 Quad Beadchips. The detailed QC
procedures were provided elsewhere [68]. In brief, we omitted a
total of 530 individuals due to: (i) subpopulation structure
(n=170); (i) cryptic relatedness (n=279); (ili) excessive heterozy-
gosity or high missingness rate . 5% (n=37); and (iv) gender
discrepancy (n=44). After the removal of the samples, SNP QC
was then applied on a total of 579,999 autosomal SNPs for the
2,542 post-QC samples. SNPs were excluded based on: (i) high
rates of missingness (. 5%) (n=26,343); (ii) monomorphism or
MAF, 1% (n=34,891); or (i) genotype frequencies deviating
from HWE (P, 10% ) (n=3,645). This yielded 515,120 SNPs after
the same SNP QC criferia. Individuals without valid measure-
ments for AL were further removed (0= 387). After the above
filtering criteria, 515,120 SNPs in 2,155 samples were available for
association analyses. .

In our discovery cohorts, IBS was estimated with the genome-
wide SNP data using PLINK software to assess the degree of
recent shared ancestry for a pair of individuals [69]. For a pair of
putatively-related samples defined as an identity by descent (IBD)
value greater than 0.185 [70], we removed one individual from
each pair of monzygotic twins/ duplicates; parent-offspring or full-
siblings etc. Population structure was ascertained using PCA with
the EIGENSTRAT program and genetic outliers were defined as
individuals whose ancestry was at least 6 standard deviations from
the mean on one of the top ten inferred axes of variation [71].

For SIMES Malays, we also excluded the samples falling in the
main clusters of PCA plots of the Chinese and Indians ethnic groups,
as described in the previous study [68]. In SIMES, we noticed some
degree of admixture in genetic ancestry of Malays and thus adjusted
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for ancestry along the top five axes of variation, as the spread of
principal component scores was greater for the top five eigenvectors
in the bivariate plots of PCA (Figure S3), The top ten principal
components explained a small percentage of the global genetic
variability of 1.3% while top five explained 1.0%, suggesting, all
together, they had minimal effects on our association analyses.

Validation cohorts for high myopia

High myopia cases in the Japan dataset 1 were genotyped using
Illumina Human-Hap550 and 660 chips |13}, while controls in the
Japan dataset 1 were genotyped on Iltlumina Human-Hap610 chips.
Subjects in the Japan dataset 2 were genotyped on the Affymefrix
GeneChip Human Mapping 500 K Array Set (Affymetrix Inc.,
Santa Clara, US). For SNPs not available on the Affymetric chips
(rs43737678, 1510779363 and 1s7544369), genotyping was per-
formed with TagMan 59exonuclease assays using primers supplied
by Applied Biosystems (Foster City, US). The probe fluorescence
signal was detected using the TagMan Assay for Real-Time PCR
(7500 Fast Real-Time PCR System, Applied Biosystems).

Gene expression in a mouse model of myopia

Experimental myopia was induced in B6 wild-type (WT) mice
(n=36) by applying a 2 15.00 D spectade lens on the right eye
(experimental eye) for 6 weeks since post-natal day 10. The left eyes
were uncovered and served as contra-lateral fellow eyes. Age
matched naive mice eyes were used as independent control eyes
(n= 36). Each eye was refracted weekly using the automated infrared
photorefractor as described previoudy [72]. AL was measured by
AC- Master, Optic low coherence interferometry (Carl-Zeiss), in-
vivo at 2, 4 and 6 weeks after the induction of myopia [73]. The
minus-lens-induced eyes after six weeks were significantly associated
with increased AL and myopic shift in refraction of , 25.00 D as
compared to independent control eyes (n= 36, P=23.006 10?© for
AL, and 2.05% 10°* for refraction). Eye tissues were collected at 6
weeks post myopia induction for further analyses.

Total RNA was isolated from pooled cryogenically ground mouse
neural retina (retina), retinal pigment epithelium (RPE) and sclera
for three batches using TR1zol Reagent (Invitrogen, Carlsbad, CA)
with each batch (n= 6) comprising the myopic eye, fellow eye and
control eye. RNA concentration and quality were assessed by the
absorbance at 260 nm and the ratio of absorbance ratio at 260 and
280 nm respectively, using Nanodrop ND-1000 Spectrophotometer
(Nanodrop Technologies, Wilmington, DE). RNA was purified

~ using the RNeasy Mini kit (Qiagen, GmbH).

500 ng of purifed RNA was reverse-transctibed into cDNA
using random primers and reagents from iScriptTM select cDNA
synthesis kit (Bio-rad Laboratories, Hercules, CA). The pseudo-
gene ZC3H11B (zinc finger CCCH type containing 11B) is not
characterized in the mouse genome, therefore we examined a
similar gene ZC3H11A (zinc finger CCCH type containing 11A) in
mice. ZC3H11A in mice and ZC3H11B in humans are highly
conserved with 79% nucleotide similarity by- BLAST alignment
analysis . (http:/ / blast.ncbi.nim.nih.gov). We used quantitative
Real-Time PCR (gRT-PCR) to validate the gene expression.
gqRT-PCR primers (Table S5) were designed using ProbeFinder
245 [Roche Applied Science, Indianapolis;, IN) and this was
performed using a Lightcydler 480 Probe Master (Roche Applied
Science, Indianapolis, IN). The reaction was run in a Lightcycler
480 for 45 cydes under the following conditions: 95uC for 10 s,
56uC for 10 s and 72uC for 30 s. Gene expressions in the retina,
RPE and sclera after six weeks of myopic eyes and the fellow eyes
were compared to the control eyes. Glyceraldehyde 3-phosphate
dehydrogenase (GAPDH) was used as an endogenous internal
control.
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Immunohistochemistry

‘Whole mouse eyes (6 weeks minus lens treated myopic, contra-
lateral fellow and independent control eyes, n=6 per type) were
embedded in frozen tissue matrix compound at 2 20uC for 1 hour.
Prepared tissue blocks were sectioned with a cryostat at 6 microns
thicknesses and collected on clean polysine™ glass slides. Slides
with the sections were air dried at room temperature RT) for
1 hour and fixed with 4% para-formaldehyde for 10 min. After
washing 3X with 1x PBS for 5 minutes, 4% bovine serum albumin
(BSA) diluted with 1x PBS was added as a blocking buffer. The
slides were then covered and incubated for 1 hour at RT in a humid
chamber. After rinsing with 1x PBS, a specific primary antibody
raised in rabbit against ZC3H11A, SLC30A10 and raised in goat
against LYPLALI (Abcam, Cambridge, UK) diluted (1:200) with 4%
BSA was added and incubated further at 4uC in a humid chamber
overnight. After washing 3X with 1x PBS for 10 min, fluorescein-
labeled goat anti-rabbit secondary antibody (1:800, Invitrogen-
Molecular Probes, Eugene, OR) and fluorescein-labeled rabbit anti-
goat secondary antibody (1:800, Santa Cruz Biotechnology, Inc.
CA, USA) was applied respectively and incubated for 90 min at
RT. After washing and air-drying, slides were mounted with
antifade medium containing DAPI (4,6-diamidino-2-phenylindole;
Veclashield, Vector Laboratories, Burlingame, CA) to visualize the
cell nuclei. Sections incubated with 4% BSA and omitted primary
antibody were used as a negative control. A fluorescence microscope
{Axioplan 2; Carl Zeiss Meditec GmbH, Oberkochen, Germany)
was used to examine the slides and capture images. Experiments
were repeated in duplicates from three different samples.

Gene expression in human tissues

GAPDH, ZC3H11B, SLC30A10, and LYLPLALI were run using
10 ul reactions with Qiagen's PCR products consisting of 1.26 ul
H20, 1.0 ul 10X buffer, 1.0 ul dNTPs, 0.3 ul MgCl, 2.0 ul Q-
Solution, 0.06 ul taq polymerase, 1.0 ul forward primer, 1.0 ul
reverse primer and 1.5.0 ul cDNA. The reactions were run on a
Eppendorf Mastercycler Pro S thermocycler with touchdown PCR
ramping down 1uC per cycle from 72uC to 55uC followed by 50
cycles of 94uC for 0:30, 55uC for 0:30 and 72uC for 0:30 with a
final elongation of 7:00 at 72uC. All primer sets were designed
using Primer3 [74]. The gel electrophoresis was run on a 2%
agarose gel at 70 volts for 35 minutes. The primers were run on a
custom tissue panel including Clontech's Human MTC Panel I,
Fetal MTC Panel 1 and an ocular tissue panel. The adult ocular
samples were obtained from normal eyes of an 82-year-old
Caucasian female from the North Carolina Eye Bank, Winston-
Salem, North Carolina, USA. The fetal ocular samples were from
24-week fetal eyes obtained by Advanced Bioscience Resources
Inc., Alameda, California, USA. All adult ocular samples were
stored in Qiagen's RNAlater within 6.5 hours of collection and
shipped on ice overnight to the lab. Fetal eyes were preserved in
RNAlater within minutes of harvesting and shipped over night on
ice. Whole globes were dissected on the arrival day. Isolated tissues
were snap-frozen and stored at 2 80uC until RNA extraction.
RNA was extracted from each tissue sample independently using
the Ambion mirVana total RNA extraction kit. The tissue samples

were homogenized in Ambion lysis buffer using an Omni Bead

Ruptor Tissue Homogenizer per protocol. Reverse transcription
reactions were performed with Invitrogen SuperSeript IIT First-
Strand Synthesis kit.

Statistical analysis

The primary analysis was performed on the AL quantitative
trait. As a strong correlation exists in AL measurements from both
eyes (.- 0.9), we used the mean AL across both eyes in the GWAS
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analysis, as was recommended in a review [75}. Linear regression
was used to interrogate the association of each SNP with AL after
adjusting for age, gender, height and level of education, under the
assumption of an additive genetic effect where the genotypes of
each SNP are coded numerically as 0, 1 and 2 for the number of
minor alleles carried. In addition, for SIMES, the top five principal
components of genetic ancestry from the EIGENSTRAT PCA
were alsp included as covariates to account for the effects of
population substructure as described in genotype QC section [60].
Association tests between each genetic marker and phenotype
were carried out using PLINK software [69] (verson 1.07).
Analyses were also repeated without adjustment for education
level or height for the purpose of comparison.

In the discovery phase, we conducted a meta-analysis of GWAS
results from 3 cohorts for AL using a weighted-inverse variance
approach by fixed-effect modeling in METAL (http:// www.sph.
umich.edu/ csg/ abecasis/ metal). In the secondary analyses, SNPs
that have been identified from the primary analyses were tested for
association with high myopia onset (as a binary trait) and SE (as a
quantitative trait). For Singapore cohorts, the association analyses
adjusted for the same covariates as the primary analyses within a
linear regression and logistic regression framework respectively.
For Japan case-conirol datasets, only age and gender were .
included as covariates in the model for high myopia, as the othe,
covariates were not available. e

. The regional association plots were constructed by SNAP
(http:/ / www.broadinstitute.org/ mpg/ snap).  Haploview 4.1
(http:/ / www.broad.mit.edu/ mpg/ haploview) was used to visual-.
ize the LD of the genomic regions. Genotyping quality of all
reported SNPs has been visually evaluated by the intensity
clusterplots. The coordinates reported in this paper are on
NCB136 (hgl18).

For functional studies in the myopic mouse model, gene
expression of all three identified genes in control and experimental
groups was quantified using the 22PP° method [76]. The
standard student's t-test was performed to determine the
significance of the relative fold change of mRNA between the
myopic eyes of the experimental mice with the independent age-
matched controls.

Supporting Information

Figure S1 Principal Component Analysis (PCA) of discovery
cohorts SCES, SCORM and SIMES with respect to the four

population panels in phase 2 of the HapMap samples (CEU - .

European, YRI [XAfrican, CHB [XChinese, JPT [XJapanese) (A), and'.
with respect to two reference population panels CHB and JPT (BX

D). (A) Principal components 1 versus 2; the principal components
(PCs) were calculated with SCES, SCORM, SiMES and four
HapMap panels on the thinned set of 102,122 SNPs %, 0.2). B)
Principal components 1 versus 2; (C) Principal components 1 versus
3; (D) Principal components 1 versus 4. For BMD), the PCs were
calculated with SCES, SCORM, SiMES and HapMap Asian
population panels on the thinned set of 86,516 SNPs (%, 0.2).
(PDF)

Figure S2 Quantile-Quantile (Q-Q) plots of P-values for
association between all SNPs and AL in the individual cohort
(A) SCES, (B) SCORM, (C) SIMES, and combined meta-analysis
of the discovery cohorts (D) SCES+SCORM+SiMES.

(PDF)

Figure S3  Principal Component Analysis (PCA) was performed
in SIMES to assess the extent of population structure. Each figure
represents a bivariate plot of two principal components from the
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PCA of genetic diversity within SIMES on the thinned set of
83,585 SNPs (r?, 0.2). The first 5 principal components were used
as covariates to account for population structure.

(PDF)

Table S1 Characteristics of high myopia cases and controls in
three Singapore cohorts.
DOCX)

Table S2 Association between genetic variants at chromosome
1g41 and high myopia in the meta-analysis of five cohorts.
(DOCX)

Table S3 Association between genetic variants at chromosome
14l and spherical equivalent (SE) in the meta-analysis of three
Asian cohorts.

(DOCX)

Table S4 Definitions and numbers of high-myopia cases and
controls used in the main and supplementary assoaaﬁon analyses
for high myopia.

DOCX)
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Abstract
Aim: To report a case of choroidal neovascularization secondary to unilateral retinal pigment
epithelium dysgenesis (URPED), which was resistant to posterior subtenon injection of
triamcinolone acetonide (STTA) and intravitreal bevacizumab injection (IVB). Case Report: An
8-year-old boy was referred to us because of a unilateral unique clinical appearance on
funduscopic examination in his left eye (OS). A geometric lesion at the retinal pigment
epithelium level of the interpapillomacular area was disclosed OS. The optic nerve was
slightly hyperemic OS. Findings from the right fundus examination were normal. Based on
these characteristic findings, he was diagnosed as having URPED. Best corrected Landolt ring
chart visual acuity (BCVA) was 1.0 in both eyes. Twenty-three months after the first visit, the
patient presented with visual disturbance OS. Funduscopic examination showed an
expansion of the geometric lesion and the development of a subfoveal choroidal neovascu-
larization (CNV). BCVA was 0.4 OS. Two-time STTA (40 mg/1 ml) was performed at the onset
of CNV and 6 months later, and additional IVB (1.25 mg/0.05 ml) was done 10 months later
for the treatment of CNV, but the geometric lesion and CNV were resistant to the treatment
and continued to expand. Seven years after the first visit, the geometric lesion and the CNV
kept expanding steadily. Conclusion: URPED is a rare clinical entity, and the prognosis of this
disease is still unclear. The visual prognosis may depend on whether CNV fully develops.
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Introduction

Unilateral retinal pigment epithelium dysgenesis (URPED) is a rare clinical entity [1-3].
It is characterized by a unilateral occurrence in young patients and consists of a round
affected area with a distinct scalloped margin of reticular retinal pigment epithelium (RPE)
hyperplasia, mid-lesion lacunae of RPE hyperplasia, central thinning and atrophy of RPE. The
findings of fundus autofluorescence (FAF) and fluorescein angiography (FA) are the most
important when diagnosing URPED. The visual prognosis of URPED is still unclear, but it
may depend on whether choroidal neovascularization (CNV) will develop [1].

In this report, we present a case of CNV associated with URPED, which was resistant to
the treatment with posterior subtenon injection of triamcinolone acetonide (STTA) and
intravitreal bevacizumab injection (IVB).

Case Report

An 8-year-old boy was referred to us because of a unilateral unique funduscopic ap-
pearance in the left eye (0S). Funduscopic findings revealed a geometric lesion at the RPE
level of the interpapillomacular area, contiguous with the slightly hyperemic optic nerve (fig.
1). The lesion was composed of marginal RPE hyperplasia and atrophic RPE in its center.
Findings from the right fundus examination were normal. Based on these characteristic
findings, the patient was diagnosed with URPED. Best corrected Landolt ring chart visual
acuity (BCVA) was 1.0 in both eyes. Twenty-three months after the first visit, he presented
with visual disturbance OS. Funduscopic examination showed enlargement of the lesion and
development of subfoveal CNV (fig. 2). FA findings revealed hypofluorescence from RPE
hyperplasia, hyperfluorescence from RPE atrophy and dye leakage from the optic nerve and
CNV (fig. 2). Optical coherence tomography (OCT) revealed type 2 CNV, but the exudative
change was not obvious (fig. 2). The patient’s BCVA was 0.4 0S. Two-time STTA (40 mg/1
ml) was performed at the onset of CNV and 6 months later. Additional IVB (1.25 mg/0.05 ml)
was performed 10 months later for the treatment of CNV. Both STTA and IVB were
performed with the written informed consent from both the patient and his father as well as
with an approval of the institutional review board of Kobe University of Medicine and the
Tenets of the Declaration of Helsinki. Despite the treatment, the geometric lesion and CNV
were resistant to the treatment and expanded gradually. Seven years after the first visit, the

geometric lesion and the CNV kept expanding steadily, and new CNV developed at the
inferior retina (fig. 3).

Discussion

Cohen et al. [2] first reported 4 cases of this unique fundus lesion in 2002. In their study,
2 of 4 cases were complicated by CNV. Finally, in 2009, they proposed naming this disorder
‘URPED’ and reported that 2 of 9 cases were affected by CNV [1]. We believe that this is the
first follow-up report which can provide new clinical information about this disease because
Cohen etal. [1, 2] did not mention the course of CNV treatment.

In our case, CNV did not respond to both STTA and IVB. Systemic steroids, immunosup-
pressants or additional STTA and IVB might be effective to achieve the quieting effect of this
highly active CNV, but we did not impose them because the patient was still experiencing
periods of growth. Generally, regardless of the treatment, CNV suppresses eventually with
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RPE proliferation, which is one of the remodeling processes of wound repairing. In our case,
we could not observe RPE proliferation around CNV during the follow-up period. On the
contrary, new CNV developed at the inferior retina. Furthermore, the geometric lesion was
significantly enlarged over the RPE hyperplasia. These findings may suggest that the
congenital RPE malfunction, which spreads across a wide area of the fundus, is the
underlying reason for the development of this disease.

Our case is unique because we observed the hyperemic optic nerve OS at the first visit.
In the previous report, Cohen et al. [1] stated that the affected area is usually contiguous
with the optic nerve, but they did not mention the condition of the optic nerve itself. It is
possible that the inflammation of the optic nerve is one of the triggers in the development of
this unique pattern of the fundus.

To summarize, we propose that patients who develop CNV secondary to URPED should
be informed carefully and always be followed up for treatment-resistant CNV.
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Fg 1. Funduscopic findings at the first visit. Funduscopic findings OS revealed a geometric lesion at the
RPE level of the interpapillomacular area, contiguous with the slightly hyperemic optic nerve. The lesion
was composed of marginal RPE hyperplasia and atrophic RPE in its center. Findings from the right fundus
examination were normal.
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Fig 2 Twenty-three months after the first visit, the enlargement of the lesion and the development of
subfoveal CNV were observed (upper left: funduscopic findings, lower left: OCT findings). FA findings
revealed dye leakage from the optic nerve and CNV (upper right: early-phase image, upper left: late-phase
image).

Fig 3 Seven years after the first visit, the geometric lesion and CNV kept expanding steadily and new CNV
developed at the inferior retina (upper: panoramic funduscopic findings, bottom: panoramic FA findings).
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Reports

age values, so differences in OCT findings seems not to be
attributable to aging and, (2) higher mean MMSE values seem to
indicate that they are taking place in early stages of AD.

Based on our data, we propose that the first affected area of
the retina in mild AD may be the macular area. As the neuro-
degeneration progresses, a significant decline in peripapillary
RNFL thickness becomes apparent. However, whether or not the
macula is really the first area involved in early AD, or simply the
first place with enough RGCs to discern an effect deserves further
investigation.

We suggest that with OCT we can detect consistent macular
changes that can be of significant value for evaluating AD patients.
The retina, being part of the central nervous system and offering
easy accessibility, encourages its use as a potential biomarker for
AD diagnosis and progression.
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LAPTOP Study: A 24-Month Trial of
Verteporfin Versus Ranibizumab for
Polypoidal Choroidal Vasculopathy

|

Age-related macular degeneration (AMD) is a leading cause of
vision loss in developed countries. Polypoidal choroidal

vasculopathy (PCV) is a subtype of AMD characterized by poly-
poidal lesions and a branching vascular network visualized with
indocyanine green angiography. Although the first-line treatment
for AMD is well-established, the optimal treatment for PCV can
differ from that of AMD and remains under debate.’

The administration of anti-vascular endothelial growth factor
(VEGF) agents such as ranibizumab or aflibercept is the mainstay of
the treatment of AMD. Meanwhile, the use of photodynamic therapy
(PDT) alone or in combination with anti-VEGF agents is sometimes
favored for patients with PCV because PDT efficiently induces
regression of polyps that should be beneficial for long-term
outcome.” Although the previous randomized study (EVEREST
study) compared the use of ranibizumab and PDT for the
treatment of PCV and concluded that PDT is more effective than
ranibizumab in achieving regression of polyps,’ the visual
outcome was better in the ranibizumab monotherapy arm than in
the PDT arm despite the lack of statistical power. Thus, no clear
evidence exists for the treatment that yields the best visual outcome.

To address the issue, we conducted a 24-month trial: Ranibizu-
mab (Lucentis) And Photodynamic Therapy On Polypoidal
choroidal vasculopathy (LAPTOP) study and compared the vision-
enhancing effect of ranibizamab and PDT in PCV. At 12 months,
ranibizumab yielded a better visual outcome than did PDT." We have
now completed the 24-month study and report the results herein.

The methods used for the LAPTOP study have been reported
previously.” Institutional review board/ethics committee approval
was obtained at each institution. The study design adhered to the
tenets of the Declaration of Helsinki and guidelines of Japanese
Ministry of Health, Labor, and Welfare. Patients provided written,
informed consent for participating in the study. The trial was
registered with the Japan Medical Association Center for Clinical
Trials on 2009-06-22 (ID: JMA-TIA00028). We randomized 97 pa-
tients with treatment-naive PCV to either PDT or ranibizumab. In the
PDT arm, we performed standard verteporfin PDT at baseline and
applied retreatment when persistent fluorescein leakage was noted.
In the ranibizumab arm, we performed 3 monthly intravitreal in-
jections of ranibizumab 0.5 mg and additional treatments were given
based on retreatment criteria as suggested in the previous study” (Fig
1, available at www.aaojournal.org).

Two patients in each arm did not complete the initial 3-month
treatment and were excluded from the analysis. Mean numbers of
treatment in ranibizumab arm were 4.4 and 1.4 times in the first and
the second years, respectively. The numbers in PDT arm were 1.8
and 0.4 times, respectively. Approximately 20% of the patients
switched or discontinued treatment. The main reason for switching
treatment was refractoriness to the initial treatment. Three patients
in the ranibizamab arm wanted to discontinue or switch to PDT
because of treatment burden. Four patients in the PDT arm
switched to ranibizumab owing to the development of massive
subretinal hemorrhage or type 2 choroidal neovascularization or
they received vitrectomy owing to the development of vitreous
hemorrhage or vitreomacular traction syndrome. We applied
intention-to-treat analysis for these patients and the last observation
carried forward approach was used for missing data.

The 24-month visual and anatomic course is shown in Figure 2
(available at www.aaojournal.org). Whereas patients in the
ranibizumab arm showed visual gain compared with the baseline
at several time points, patients in the PDT arm did not show
improvement in vision. Baseline and final logarithm of minimum
angle resolution (logMAR) was 0.48+0.27 and 0.404+0.37 in the
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ranibizumab arm and 0.5740.31 and 0.6540.46 in the PDT arm,
respectively. The change in logMAR was significantly different
between the 2 groups. (P = 0.004) The frequency distribution of
the changes in logMAR compared with the baseline is shown in
Table 1 (available at www.aaojournal.org). Although several
patients in the PDT arm showed improvement in vision,
approximately 15% of the patients showed >6 lines of vision loss,
which affected the overall outcomes. To confirm the integrity of
our results, we also analyzed the difference of the treatment effect
using the data of patients who completed the 24-month study (n =
40 in the PDT arm and n = 38 in the ranibizumab arm). In these
patients, the baseline and final logMAR were 0.48+0.26 and
0.38+0.39 in the ranibizumab arm and 0.56+0.31 and 0.58+0.43 in
the PDT arm, respectively. The change in logMAR was still
significantly different between the 2 groups (P = 0.025).

Both treatment options succeeded in reducing the retinal
thickness despite some fluctuation. The baseline and final central
retinal thickness were 366.8+113.6 and 267.84+142.2 {im in the
PDT arm (P < 0.001) and 418.9£168.6 and 291.2£129.3 pm in
the ranibizumab arm (P < 0.001), respectively. In contrast with
visual changes, the changes in central retinal thickness were not
different between the 2 arms (P = 0.254).

The results of this study in patients with PCV showed that 3
monthly injections followed by as-needed injections of ranibizu-
mab can achieve better 24-month visual outcomes than PDT. This
result was similar to that obtained after 12 months of this trial.*
Although PDT is sometimes considered superior to anti-VEGF
therapy for the treatment of PCV because it can efficiently
induce regression of polypoidal lesions, the same may not be
implied with respect to the visual outcome. Continuous treatment
with anti-VEGEF therapy, despite the inferior effect in achieving the
regression of polypoidal lesions, can prevent further visual loss in
comparison with PDT monotherapy.

Unfortunately, we did not investigate the effect of PDT com-
bined with ranibizumab because we could not recruit a sufficient
number of patients to perform a 3-arm comparison, and the effect
of combined therapy, the optimal interval of ranibizumab and PDT
administration, and the retreatment protocol were not established
when we initiated the trial. Because several recent studies report
the efficacy of combined therapy, future comparisons of anti-
VEGF agents with or without PDT must be performed.
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Visual Impairment Owing to Adverse
Drug Reaction: Incidence and Routine
Monitoring in the United Kingdom

Sight-threatening side effects of medication are rare, but can lead to
a considerable individual and societal burden, especially when
severe and/or permanent. Because these events are so uncommon,
it is challenging to acquire data that clinicians can use to counsel
patients or that identify novel potential risks. Currently in the
United Kingdom, all serious suspected adverse drug reactions
(ADRs) and any drug-related side effect of a new (black triangle)
medication' are “monitored” through the Medical and Health
product Regulatory Agency (MHRA) using the voluntary Yellow
Card Scheme’ to inform an anonymized national database.
Classification of ocular ADRs is by eye condition with few
categories indicating functional vision. Thus, it is not possible to
estimate population incidence of visual impairment owing to
ADRs through this source.

We therefore undertook a prospective observational study
through the British Ophthalmological Surveillance Unit (BOSU),
the long-established national scheme providing anonymized case
ascertainment for epidemiologic studies of rare ophthalmic con-
ditions of public health importance.” We report on this first
systematic national study of incidence of diagnosis of visual
impairment owing to ADRs and comparative ascertainment by
the MHRA scheme.

Case Definition. Any child or adult newly diagnosed with sig-
nificant visual loss suspected to be owing to an ADR to any prescribed
medication (topical or systemic),” including, bilateral or unilateral






