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Abstract

Purpose To determine safety and efficacy of
intravitreal high-dose ranibizumab in the
treatment of active neovascular polypoidal
choroidal vasculopathy (PCV).
Methods In this Phase I/II, single-center,
randomized, controlled, double-masked
study, predominantly non-Asian, previously
treated or treatment-naive, male and female
adult patients were randomized to receive high-
dose (1.0/0.1ml or 2.0mg/0.05ml; n=15) or
standard-dose (0.5mg/0.05ml; n=5)
ranibizumab in 3 monthly loading doses,
followed by 9 months of criteria-based, as-
needed retreatment. Safety was evaluated by a
descriptive analysis of all non-serious and
serious adverse events, angiographic
assessments, physical examinations, vital signs,
ocular examinations, and visual acuity
measurements. Visual acuity and anatomic
outcomes are described for the high-dose group.
Results Twenty patients (aged 35–76 years;
8 Black, 11 White, 1 Asian) were enrolled.
At baseline, in the high-dose group, mean
best-corrected visual acuity (BCVA) was 63.5
letters (Snellen equivalent ~ 20/50), and mean
baseline central foveal thickness (CFT) was
253.7 μm. High-dose ranibizumab was
generally well tolerated without evidence of
ocular or systemic severe adverse events,
including arterial thromboembolic events.
At month 12, in the high-dose group, the
mean overall change from baseline in BCVA
was +6.7 letters and in CFT was − 49.7 μm.
Conclusion High-dose ranibizumab
monotherapy is safe and efficacious for
treating patients with PCV.
Eye (2015) 29, 1427–1437; doi:10.1038/eye.2015.150;
published online 4 September 2015

Introduction

Polypoidal choroidal vasculopathy (PCV) is a
type of exudative maculopathy characterized by
the presence of focal nodular areas of hyper-
fluorescence developing from the choroidal
circulation within the initial 6min after
indocyanine green (ICG) injection, with or without
an associated branching vascular network.1

Orange–red subretinal nodules seen with ICG
hyperfluorescence are indicative of PCV.
Evidence has shown that vascular endothelial

growth factor (VEGF) is expressed in PCV
lesions2,3; thus, anti-VEGF monotherapy has
been evaluated for the treatment of PCV.4–14 In a
previous study7 (ClinicalTrials.gov identifier:
NCT00837330), we evaluated intravitreal
ranibizumab 0.3- and 0.5-mg monotherapy in
20 eyes of non-Asian patients with PCV.
Ranibizumab (0.3- and 0.5-mg groups pooled)
was well tolerated and resulted in improved
best-corrected visual acuity (BCVA; +1.2 Snellen
lines at months 12 and 24) and reduced center
point thickness (−53 and − 67 μm at months
12 and 24, respectively) in the majority of eyes.
Combination anti-VEGF and photodynamic

therapy (PDT) has been evaluated in both
Asian15–19 and White20 patients with PCV, with
no clear consensus on the superiority of PDT or
combination therapy. Most of these studies were
conducted in predominantly Asian populations.
Comparisons have shown that the incidence and
demographic features of PCV vary across
different ethnic groups.21 Black and Asian
patients are most at risk for PCV; however,
8–13% of White patients with exudative age-
related macular degeneration (AMD) have also
exhibited PCV.22,23 Data are needed on baseline
characteristics associated with better treatment
response in non-Asian PCV patients.
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In this study, the aim was to determine if anti-VEGF
monotherapy would be adequate treatment, particularly
in non-Asian patients. Mixed results have been observed
regarding the effect of standard doses of anti-VEGF
monotherapy on polyp regression, despite improvement
in visual acuity.15,24–26 In the EVEREST study (N= 61),15

complete polyp regression at month 6 was seen in only
28.6% of patients treated with ranibizumab 0.5-mg
monotherapy. Also, studies demonstrated that PCV
compared with typical neovascular AMD may be more
resistant to anti-VEGF therapy.25,26

Information on the use of higher doses of ranibizumab
for the treatment of PCV is limited, particularly in eyes of
non-Asian patients. Although ranibizumab 2.0mg did not
show increased efficacy compared with ranibizumab
0.5mg for the treatment of neovascular AMD in the
HARBOR study,27,28 the recalcitrant nature of PCV
lesions provides a rationale for studying high-dose
ranibizumab in PCV patients. The objective of this study
was to evaluate the safety, tolerability, and efficacy of
high-dose ranibizumab (1.0 or 2.0 mg) monotherapy in
previously treated and treatment-naive, predominantly
non-Asian patients with exudative PCV.

Materials and methods

Study design

In this Phase I/II, single-center, randomized, controlled,
double-masked study (ClinicalTrials.gov identifier:
NCT01469156), patients with exudative PCV received
intravitreal standard-dose (0.5 mg) or high-dose
(1.0 or 2.0 mg) ranibizumab (Genentech, Inc., South San
Francisco, CA, USA). The original study protocol planned
to assess ranibizumab 2.0mg/0.05ml in the high-dose
group. However, after the HARBOR study (ClinicalTrials.
gov identifier: NCT00891735) demonstrated no increased
efficacy of the 2.0-mg dose compared with the 0.5-mg
dose for neovascular AMD,27,28 the 2.0-mg dose was no
longer manufactured. Seven of 15 eyes in the high-dose
group initially received ranibizumab 2.0mg/0.05ml
(one to four doses); however, an amendment was made
mid-trial to adjust the high dose from 2.0mg/0.05ml to
1.0 mg/0.1ml. Thereafter, all 15 patients received
ranibizumab 1.0-mg doses. Patients who received
1.0- and 2.0-mg doses of ranibizumab were pooled and
considered as the high-dose group and compared with
the standard-dose group for analyses. This study and the
protocol amendment were approved by an institutional
review board, and written informed consent was obtained
from patients prior to study participation. We certify that
all applicable institutional and governmental regulations
concerning the ethical use of human volunteers were
followed during this research.

Patient selection

Twenty consecutive male or female adults aged 418
years with PCV were eligible for enrollment. PCV was
defined as choroidal neovascularization (CNV) with
occult characteristics on fluorescein angiography (FA)
with saccular dilatations and polypoidal interconnecting
vascular channels on indocyanine green angiography
and/or FA. Additional inclusion criteria were BCVA
between 20/20 and 20/800 (Snellen equivalent) as
measured by Early Treatment Diabetic Retinopathy Study
(ETDRS) charts at 4m; leaking lesions consistent with
PCV; no non-foveal laser, PDT, intravitreal steroids,
transpupillary thermotherapy, radiotherapy, anti-VEGF
therapy, or intraocular surgery within the past 30 days;
and clear ocular media to photography/angiography.
Exclusion criteria consisted of patients with allergy to
fluorescein, ICG, iodine, or shellfish; pregnancy; AMD;
advanced glaucoma; history of previous subfoveal laser;
participation in simultaneous clinical trial; or any
conditions that would pose a significant hazard to the
subject if investigational therapy was initiated or would
interfere with disease status or with study participation.

Treatment

Patients were randomized (3 : 1) at the time of the
screening visit to receive high-dose (1.0 mg/0.1ml or
2.0 mg/0.05ml) or standard-dose (0.5 mg/0.05ml)
ranibizumab in three monthly loading doses, followed by
a 9-month period of criteria-based, as-needed retreatment.
As-needed ranibizumab retreatment was permitted if a
patient had: (1) a ≥ 5-letter loss from the previous visit if
associated with disease activity (eg, intraretinal edema,
subretinal fluid, pigment epithelial detachment with fluid,
and so on.) on optical coherence tomography (OCT);
(2) a ≥ 50-μm increase in OCT central subfield thickness
from the previous visit; or (3) persistent disease activity
on OCT and/or clinical evidence of retinal/subretinal
hemorrhage secondary to PCV.
Alternative rescue therapies (eg, PDT, laser, or steroids)

were permitted per investigator discretion with
guidelines for rescue therapy: (1) a ≥ 10-letter loss from
baseline or a previous visit; (2) two consecutive
ranibizumab injections were administered 1 and 2 months
prior; and (3) persistent disease activity on OCT. PDT or
laser rescue therapy was possible if the above guidelines
were met and if well-defined hyperfluorescence on FA or
ICG was deemed responsive to such therapy by the
investigator. The study coordinator prepared doses and
was unmasked as was the injecting investigator (HS);
patients and the examining investigator (DMM) were
masked to the dose.

High-dose ranibizumab for polypoidal choroidal vasculopathy
DM Marcus et al

1429

Eye



Outcome measures

The primary outcome was incidence and severity of
ocular and systemic adverse events (AEs) over the course
of 12 months. AEs were documented and assessed by the
principal investigator. Secondary outcomes included
BCVA and anatomic end points measured by OCT,
fluorescein and indocyanine green angiography, and
fundus photographs.

BCVA end points included mean and median change in
BCVA and proportion of patients with a change of ± 5,
10 and 15 ETDRS letters from baseline at months 3, 6, 9,
and 12.
Spectral-domain OCT (Zeiss Cirrus (Carl Zeiss Meditec,

Dublin, CA, USA), models 4000 and 5000, for OCT
thickness and macular volume; Spectralis (Heidelberg
Engineering, Heidelberg, Germany) for choroidal
thickness) was performed monthly over 12 months to
assess mean changes in central foveal thickness (CFT) and
macular volume from baseline over time up to month 12.
Additional assessments included the proportion of
patients with no OCT evidence of intraretinal or
subretinal fluid from CNV at month 12 and choroidal
thickness at months 3 and 12. Choroidal thickness was
measured by enhanced depth imaging-OCT.29

Measurements were taken at the fovea and at locations
1.5-mm temporal, nasal, superior, and inferior to the
center of the fovea.
Fluorescein and ICG angiograms and fundus

photographs were mandatory at baseline and at months
3, 6, 9 and 12. Assessments included mean changes in
total area of FA CNV leakage and ICG CNV lesion size
(including polyps and deep choroidal vessels) from
baseline over time up to month 12. Qualitative grading of
the angiograms and photographs, as well as polyps and
branched choroidal vascular networks, was done by a
single physician at months 3, 6, 9, and 12 and compared
with baseline as unchanged, resolved, improved,
worsened, or cannot determine.

Statistical analysis

Safety was evaluated by a descriptive analysis
of all non-serious and serious AEs, angiographic

Table 2 All ocular AEs and notable systemic AEs

AE, n Ranibizumab
1.0 or 2.0 mg

(n= 15)

Ranibizumab
0.5 mg
(n= 5)

All
patients
(N= 20)

Blurred or decreased vision 6a 0 6
Floaters 4 2 6
Dark spots 3 0 3
Injection-site or ocular pain 2 0 2
Increased cataracts 2 0 2
Subretinal hemorrhage 1a 0 1
Superior hemorrhage 1 0 1
Increased CNV 1 0 1
Corneal abrasion 1 0 1
Trace epiretinal membrane 1 0 1
Flashes 1 0 1
Progression of edema 1 0 1
Light sensitivity 0 1 1
Elevated blood pressure 0 1 1

Abbreviations: AE, adverse event; CNV, choroidal neovascularization.
aOccurred twice in one patient.

Table 1 Baseline patient demographics and characteristics

Characteristic Ranibizumab
1.0 or 2.0 mg

(n= 15)

Ranibizumab
0.5 mg
(n= 5)

All
patients
(N= 20)

Age, years
Mean 62.6 51.8 59.9
Range 43–76 35–72 35–76

Body mass index, kg/m2

Mean 35.3 27.5 33.4
Range 25–45 19.2–38.4 19.2–45

Female, n (%) 7 (47) 2 (40) 9 (45)

Race, n (%)
Black 7 (47) 1 (20) 8 (40)
White 7 (47) 4 (80) 11 (55)
Asian 1 (7) 0 (0) 1 (5)

Diabetes, n (%) 4 (27) 1 (20) 5 (25)
Hypertension, n (%) 9 (60) 2 (40) 11 (55)
Sleep apnea, n (%) 5 (33) 1 (20) 6 (30)
History of snoring, n (%) 10 (66) 3 (60) 13 (65)
BCVA, mean, ETDRS letters 63.5 82.8 68.3
CFT, mean, μm 253.7 301.6 265.7

Treatment history, n (%)
Treatment-naïve 4 (27) 4 (80) 8 (40)
Previously treated 11 (73) 1 (20) 12 (60)

Type of treatment, n (%)
Ranibizumaba 3 (20) 0 (0) 3 (15)
Bevacizumab 9 (60) 0 (0) 9 (45)
Laser 1 (7) 1 (20) 2 (10)
Unknown 1 (7) 0 (0) 1 (5)

Average number of treatments, n
Ranibizumab 16 0 16
Bevacizumab 6 0 6
Laser 1 1 1
Unknown Unknown 0 Unknown

Lesion type, n (%)
Subfoveal 11 (73) 3 (60) 14 (70)
Peripapillary 6 (40) 1 (20) 7 (35)
Fibrosis 6 (40) 0 (0) 6 (30)

Presence on angiographs or photographs, n (%)
Blood 5 (33) 0 (0) 5 (25)
Subfoveal fluid, blood,
hard exudates

7 (47) 1 (20) 8 (40)

Abbreviations: BCVA, best-corrected visual acuity; CFT, central foveal
thickness; ETDRS, Early Treatment Diabetic Retinopathy Study.
aThese three patients were also previously treated with bevacizumab.
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assessments, physical examinations, vital signs,
ocular examinations, and visual acuity measurements.
Missing values of BCVA and OCT measurements were
imputed using the last observation carried forward
method.

Results

Patient population

Twenty patients were enrolled in the study (n= 15 for
high dose; n= 5 for standard dose). Two of 20 patients

Figure 1 Mean change from baseline over time up to month 12: (a) BCVA (ETDRS letters) in all eyes. (b) CFT in all eyes. (c) BCVA
(ETDRS letters) in eyes with baseline CFT 4300 μm. (d) CFT in eyes with baseline CFT 4300 μm. *At month 9, n= 13 for high dose and
n= 4 for standard dose. Error bars represent ± 1 SEM. BCVA, best-corrected visual activity; CFT, central foveal thickness; ETDRS, Early
Treatment Diabetic Retinopathy Study.
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(10%) were lost to follow-up by month 12 (one patient
each from the high-dose and standard-dose group).
Patients in the high-dose group received an average
of 8.4 doses compared with 6 doses for the standard-
dose group.
Table 1 includes baseline characteristics of the high-

and standard-dose groups. The majority of patients were
Black or White (one patient was Asian), aged between
35 and 76 years, with an average body mass index of
33.4 kg/m2. On average, at baseline, the standard-dose
group had better vision and worse OCT, and the high-
dose group had thinner CFT, a greater proportion of
previously treated patients, and more patients with
fibrosis. Owing to these differences, comparisons were
not made between the two groups; the text focuses on the
results in the high-dose group.
The high-dose group had an average body mass index

of 35.3 kg/m2 and included five (33%) patients with sleep
apnea. Of the five individuals with known, patient-
reported sleep apnea, four were Black, and all five
patients were obese.

Adverse events

All ocular AEs and notable AEs are listed in Table 2.
The majority of ocular or systemic AEs were mild or
moderate. The severe ocular AE was increased cataract in
one patient; no retinal detachments, retinal tears, or
endophthalmitis were reported. No patients experienced
≥ 30 ETDRS letter loss in BCVA in this study. The most
common ocular AEs overall were blurred or decreased
vision (loss ranging from 6–16 letters; n= 6; occurred
twice in one patient), floaters (n= 6), and dark spots
(n= 3). Two patients in the high-dose group experienced
subretinal hemorrhage consistent with PCV activity
(one of these patients had two separate episodes); all
events were moderate in severity. One patient in the
standard-dose group had mildly elevated blood pressure
at month 6. No severe systemic AEs were deemed study
treatment-related by the investigator, and no deaths or
acute arterial thromboembolic events occurred. No
patients in either group received or required rescue PDT
or other non-anti-VEGF therapies.

Visual acuity end points

At month 12, the mean overall change in BCVA from
baseline was +6.7 ETDRS letters in patients treated with
ranibizumab 1.0 or 2.0 mg (Figure 1a). For patients who
only had gains, the mean change in BCVA from baseline
at month 12 was +9.7 ETDRS letters. The median change
in BCVA was +5.0, +7.0, +6.0, and +5.0 letters at months
3, 6, 9, and 12, respectively.

The proportion of patients treated with ranibizumab 1.0
or 2.0mg who gained 5, 10 and 15 or more letters over
time was generally consistent over the course of the study
(Supplementary Figure 1).

Anatomic end points

At month 12, the mean overall change from baseline in
CFT as assessed by OCT was − 49.7 μm for the high-dose
group (Figure 1b). Mean change in macular volume from
baseline over time up to month 12 was − 0.89mm3. Seven
(47%) of 15 patients had no evidence of subretinal OCT
edema at month 12.
Mean changes in choroidal thickness as assessed

by OCT were minor at the fovea, temporal, nasal,
inferior, and superior locations (Supplementary
Table 1). At month 3, the high-dose group showed
a decrease in thickness on average in the fovea and

Figure 2 Mean change in total area from baseline over time
up to month 12: (a) FA CNV leakage. (b) ICG CNV lesion
size (including polyps and deep choroidal vessels). CNV,
choroidal neovascularization; FA, fluorescein angiography; ICG,
indocyanine green.
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inferior location; 46–73% of patients had decreased
thickness in the various locations and 73% of
patients experienced decreased inferior thickness.
At month 12, there were minor decreases on average at
all locations.
The mean changes from baseline in the total area of FA

CNV leakage and in ICG CNV lesion size over 12 months
are depicted in Figure 2. A qualitative grading of fundus
photographs, overall ICG, and lesion size on FA showed
that the majority of eyes were stable or unchanged
(Supplementary Figure 2). On ICG, similar results were
seen for polyp size and branching choroidal vascular
networks. At month 12, of 15 eyes treated with high-dose
ranibizumab, polyps were resolved in 2 eyes (13%), stable
in 9 eyes (60%), and worsened in 3 eyes (20%); 1 eye was
uninterpretable.
Cases are presented in Figure 3 and Supplementary

Figure 3. Individual patient results are presented in
Supplementary Table 2.

End points in patient subgroups

Visual acuity and anatomic end points for patient
subgroups based on baseline characteristics, including
CFT 4300 μm, subfoveal disease, fibrosis, and treatment
history, are reported in Supplementary Table 3. In high-
dose ranibizumab-treated patients with baseline CFT
4300 μm (4/15 (27%)), mean overall change in BCVA
from baseline at month 12 was +12.5 ETDRS letters
(Figure 1c), and mean change in CFT from baseline at
month 12 was − 164.5 μm (Figure 1d).

Discussion

Standard- and high-dose ranibizumab monotherapy was
generally well tolerated. Visually significant ocular or
systemic AEs were predominantly mild or moderate.
No significant safety signals were observed in either
group. Patients with PCV demonstrated positive visual
acuity and anatomic response to treatment with

Figure 3 Fundus photographs and ICG angiograms from a 56-year-old White male, treatment-naïve randomized to high-dose
ranibizumab (1.0 or 2.0mg). Fundus photographs demonstrate marked resolution of blood, lipid, and retinal thickening with
contraction of peripapillary-based PCV complex at 12 months from baseline. ICG angiograms demonstrate polyp regression without
resolution at 12 months. Baseline visual acuity was 77 ETDRS letters (Snellen equivalent ~ 20/32), which improved 7 letters to 84 letters
(Snellen equivalent ~ 20/20) at 12 months. Baseline OCT central subfield thickness was 350 μm and thinned to 226 μm at 12 months.
ETDRS, Early Treatment Diabetic Retinopathy Study; ICG, indocyanine green; OCT, optical coherence tomography; PCV, polypoidal
choroidal vasculopathy.
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high-dose ranibizumab (1.0 or 2.0 mg). At month 12, the
mean overall change from baseline in BCVA was +6.7
letters and in CFT was − 49.7 μm.
Due to the baseline differences between the standard-

and high-dose groups, no comparisons were made
between the two groups. The standard-dose group on
average had better vision and worse OCT at baseline.
The high-dose group had thinner CFT on average at
baseline, a greater proportion of previously treated
patients, and more patients with fibrosis at baseline,
suggesting their disease was more chronic and may be
less responsive anatomically. However, eyes in the
high-dose group with fibrosis demonstrated visual gains,
despite being potentially limited by chronicity and
fibrosis. On average, patients in the high-dose group
received more doses in the study (8.4 vs 6 doses in the
standard-dose group), which may also indicate a more
chronic recalcitrant patient base. Finally, a greater
proportion of eyes treated with high-dose ranibizumab
had peripapillary-located lesions at baseline, which may
have contributed to improved acuity outcomes.
In patients with baseline CFT 4300 μm, considerable

BCVA and CFT improvement was seen in the high-dose
group. This finding may indicate a more favorable
anatomic result with high-dose ranibizumab for eyes with
more active exudation at baseline. The 15-letter gain
observed for treatment-naive high-dose eyes (n= 4)
further supports the need for continued investigation of
high-dose ranibizumab monotherapy for non-Asian PCV.
A study limitation is the inability to make comparisons

between the high- and standard-dose groups. The
standard-dose control group was required by the United
States Food and Drug Administration. The angiographic
assessments were quite variable and were also subject to
intra-observer variability.
Our previous study7 showed good results with

ranibizumab 0.5mg and overall supports anti-VEGF
monotherapy as a viable therapy for non-Asian PCV.
The majority of patients with baseline CFT 4300 μm had
favorable vision gains and CFT reduction. Because most
studies on PCV have been conducted in Asian patients,
this study provides needed information on PCV in non-
Asian patients. Similar to previous studies in Asian
patients with PCV,15,24 resolution of polyps and
branching choroidal vascular networks on ICG was not
seen. Sleep apnea may be a potential risk factor in non-
Asian PCV, particularly in Black patients with high body
mass index. Physiologic manifestations of sleep apnea,
including nocturnal hypertension and hypotension,
hypoxia, carbon dioxide retention, Valsalva maneuvers,
and increased intracranial pressure, may have a role in
choroidal vascular abnormalities observed.30–32 Other
studies have found unimpaired choroidal vascular
reactivity in otherwise healthy men with obstructive

sleep apnea.33,34 Because other systemic comorbidities
such as diabetes and hypertension exist in this
population, further investigation of sleep apnea in PCV is
required. Our data support querying PCV patients
regarding a history of sleep-disordered breathing; those
with positive symptoms or a history of sleep apnea
should be referred for diagnostic sleep testing or sleep
apnea management.
In conclusion, high-dose ranibizumab (1.0 or 2.0 mg)

monotherapy may be an option for the treatment of non-
Asian patients with PCV. Further investigation is needed
with both standard-dose and high-dose ranibizumab
monotherapy for the treatment of non-Asian PCV.

Summary

What was known before
K Combination anti-VEGF and PDT has been evaluated in

both Asian and White patients with PCV, with no clear
consensus on the superiority of PDT or combination
therapy. Most of these studies were conducted in
predominantly Asian populations. Comparisons have
shown that the incidence and demographic features of
PCV vary across different ethnic groups.

K Mixed results have been observed regarding the effect of
standard doses of anti-VEGF monotherapy on polyp
regression, despite improvement in visual acuity. PCV
compared with typical neovascular age-related macular
degeneration may be more resistant to anti-VEGF therapy.

What this study adds
K This study provides data on anti-VEGF monotherapy for

PCV and on the use of higher doses (1.0 or 2.0mg) of
ranibizumab for the treatment of PCV, particularly in non-
Asian patients. High-dose ranibizumab (1.0 or 2.0mg)
monotherapy may be a safe and efficacious option for the
treatment of non-Asian patients with PCV.

K The results provide some insight into baseline
characteristics associated with better treatment response in
non-Asian PCV patients. Central foveal thickness or
fibrosis at baseline or a history of sleep apnea may be
factors to consider.
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High-dose ranibizumab
monotherapy for neovascular
polypoidal choroidal
vasculopathy in a predominantly
non-Asian population
To obtain credit, you should first read the journal article.
After reading the article, you should be able to answer the
following, related, multiple choice questions. To complete
the questions (with a minimum 75% passing score) and earn
continuing medical education (CME) credit, please go to
www.medscape.org/journal/eye. Credit cannot be obtained
for tests completed on paper, although you may use the
worksheet below to keep a record of your answers.
You must be a registered user on Medscape.org. If you are

not registered on Medscape.org, please click on the new
users: Free Registration link on the left hand side of the
website to register.
Only one answer is correct for each question. Once you

successfully answer all post-test questions you will be able to
view and/or print your certificate. For questions regarding
the content of this activity, contact the accredited provider,

CME@medscape.net. For technical assistance, contact
CME@webmd.net.
American Medical Association's Physician's Recognition

Award (AMA PRA) credits are accepted in the US as
evidence of participation in CME activities. For further
information on this award, please refer to http://www.ama-
assn.org/ama/pub/about-ama/awards/ama-physicians-
recognition-award.page. The AMA has determined that
physicians not licensed in the US who participate in this
CME activity are eligible for AMA PRA Category 1 Creditst.
Through agreements that the AMA has made with agencies
in some countries, AMA PRA credit may be acceptable as
evidence of participation in CME activites. If you are not
licensed in the US, please complete the questions online,
print the AMA PRA CME credit certificate and present it to
your national medical association for review.

1. Your patient is a 62-year-old man with active neovascular PCV.
According to the phase 1/2, randomized controlled study by
Marcus and colleagues, which one of the following adverse effects
of intravitreal high-dose ranibizumab would you be most likely to
expect?

A Retinal detachment
B Endophthalmitis
C Blurred or decreased vision
D Severely elevated blood pressure

2. According to the phase 1/2, randomized controlled study by
Marcus and colleagues, which one of the following statements
about the efficacy for improving visual acuity of intravitreal
ranibizumab in the treatment of active neovascular PCV is most
likely correct?

A At month 12, in the high-dose group, the mean overall
change from baseline in BCVA was +6.7 letters

B For patients who only had gains, the mean change in BCVA
from baseline at month 12 was +7.7 ETDRS letters

C Based on median change in BCVA, improvement in BCVA
was not evident until month 12

D High-dose was significantly more effective than standard-
dose intravitreal ranibizumab for improving visual acuity

3. According to the phase 1/2, randomized controlled study by Dr
Marcus and colleagues, which one of the following statements
about the efficacy for improving anatomical endpoints of
intravitreal high-dose ranibizumab in the treatment of active
neovascular PCV would most likely be correct?

A At month 12, the mean overall change from baseline in
central foveal thickness measured by optical coherence
tomography was − 29.7 μm for the high-dose group

B Mean change in macular volume from baseline over time up
to month 12 was − 0.59mm3

C Nearly half (47%) of patients had no evidence of subretinal
edema on optical coherence tomography at month 12

D Most patients had resolution of polyps and branching
choroidal vascular networks on indocyanine green

Activity evaluation
1. The activity supported the learning objectives.
Strongly disagree Strongly agree
1 2 3 4 5
2. The material was organized clearly for learning to occur.
Strongly disagree Strongly agree
1 2 3 4 5
3. The content learned from this activity will impact my practice.
Strongly disagree Strongly agree
1 2 3 4 5
4. The activity was presented objectively and free of commercial
bias.
Strongly disagree Strongly agree
1 2 3 4 5
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