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Clinical characteristics
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intravitreal
bevacizumab in
central serous
chorioretinopathy
patients

GA Kim, TH Rim, SC Lee, SH Byeon, HJ Koh,
SS Kim and CS Lee

Abstract

Purpose To investigate factors associated
with good response to intravitreal
bevacizumab (IVB) in central serous
chorioretinopathy (CSC) patients.
Methods We retrospectively reviewed 42
eyes of CSC patients of symptom duration
more than 3 months who received a single or
multiple successive IVBs on an as-needed
basis (0.05ml, 1.25mg). High responders
(HRs) were defined as complete resolution of
subretinal fluid (SRF) on spectral domain
optical coherence tomography (SD-OCT).
Moderate responders (MRs) were defined as
SRF resolution of 50–99% of pretreatment
volume and poor responders (PRs) as SRF
resolution o50%. Clinical, SD-OCT,
fluorescein, and indocyanine green
angiography findings were analyzed to find
factors associated with HR. Descriptive
statistics for all demographic and clinical
variables were calculated, and comparisons
were made using Wilcoxon’s matched-pairs
signed-rank test, the Mann–Whitney U-test
for means with continuous data, Pearson’s
χ2 test, and Fisher’s exact test for
categorical data.
Results The mean number of IVB was 1.9.
At postoperative 1 month, there were 10
(24%) HRs, 18 (43%) MRs, and 14 (33%) PRs.
At the last follow-up (the mean 8.6 months),
there were 25 HRs (60%), 9 MRs (21%), and
8 PRs (19%). Thicker subfoveal choroid
(P= 0.036), smaller lesion diameter (P= 0.019),
and better baseline best-corrected visual
acuity (P= 0.002) predicted HRs at
postoperative 1 month. HR at the last follow-
up was associated with classic pattern
fluorescein angiography finding.

Conclusions Suboptimal effects of IVB on
persistent CSC suggest primary IVB on
selective cases with better vision, smaller
lesion, and thicker choroid at baseline.
Eye (2015) 29, 732–741; doi:10.1038/eye.2015.58;
published online 8 May 2015

Introduction

Central serous chorioretinopathy (CSC) is one of
the most common macular disorders,
characterized by neurosensory retinal
detachment and varying degrees of retinal
pigment epithelium (RPE) change.1 The
pathogenesis remains poorly understood, but it
is generally accepted that stasis, ischemia, and/or
inflammation of the inner choroid leads to
hyperpermeability of choroidal vasculature,
secondary RPE change, and neurosensory retinal
detachment.2–5 A variety of factors have been
associated with CSC, including preceding
stressful event, type A personality, elevated
levels of corticosteroid, and genetic
susceptibility.6–8 Spontaneous resolution of
neurosensory retinal detachment was found in
~ 90% of patients, but some patients exhibit
persistent or recurrent CSC, and never achieve
full visual recovery. Various treatments,
including focal photocoagulation, photodynamic
therapy (PDT), anti-vascular endothelial growth
factor (VEGF) intravitreal injections,
corticosteroid antagonists, and acetazolamide
have been used to promote the remission of
persistent or recurrent CSC.9–14

Intravitreal bevacizumab (IVB), a recombinant
humanized monoclonal anti-VEGF antibody,
has been reported to be effective in CSC patients
with symptom durations over 3 months.9,15–20

In acute CSC of o3 months symptom duration,
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IVB may not result in therapeutic benefits compared with
simply waiting for spontaneous resolution.21,22 It is not
clear why and how IVB induces the absorption of
subretinal fluid (SRF) in CSC. Anti-VEGF activities,
including antiangiogenic and antipermeable properties of
bevacizumab, have been proposed as its general
mechanism of action. But aqueous VEGF is not
significantly elevated in eyes with CSC.16,23–25 Moreover,
there appears to be significant individual variation in
treatment responses to IVB.9,20 CSC encompasses a wide
range of patients with varying degrees and patterns of
angiographical and tomographical manifestations.
Previous studies have validated the general efficacy and
safety of IVB for CSC, but it is largely unknown what
factors would predict favorable or unfavorable response
to this treatment.
In the current study, we therefore investigated clinical

outcomes of a single or multiple successive IVBs for
treatment-naive CSC patients, with no previous treatment
and disease duration more than 3 months, focusing on the
clinical, angiographical, and tomographical prognostic
factors associated with complete resolution of SRF.

Materials and methods

Design and study population

We retrospectively reviewed the medical charts of 42 eyes
of 42 patients with persistent CSC of more than 3 months
duration, treated with IVB (0.05ml, 1.25mg) at Severance
Hospital, Yonsei University College of Medicine, from
November 2009 to February 2014. Patients underwent
comprehensive ophthalmologic examinations, including
measurements of best-corrected visual acuity (BCVA),
indirect ophthalmoscope, fundus photography,
fluorescein angiography (FA), and spectral domain
optical coherence tomography (SD-OCT) with enhanced
depth imaging optical coherence tomography (EDI-OCT).
The BCVA was recorded using the Snellen chart and was
converted to the logarithm of the minimum angle of
resolution (LogMAR) equivalents. An ancillary
examination included use of indocyanine green
angiography (ICGA). Criteria for exclusion were as
follows: (1) patients who received any ocular or systemic
treatment for CSC before IVB, such as laser
photocoagulation, PDT, or systemic carbonic anhydrase
inhibitor, (2) patients who had coexisting macular
conditions that could induce SRF collection (eg, severe
epiretinal membrane or definite vitreomacular traction,
extensive macular ischemic changes, or age-related
macular degeneration), (3) patients on long-term local or
systemic corticosteroid treatment, which could have
affected the occurrence, treatment response, and
recurrence of CSC, and (4) patients with spherical

equivalence 4+6.0 or o–6.0 D. All the research and
measurements adhered to the tenets of the Declaration of
Helsinki, and the study was approved by the local
Institutional Review Board/Ethics Committee.

FA and ICGA

FA and ICGA, with a confocal scanning laser
ophthalmoscope, HRA2 (Heidelberg Engineering,
Heidelberg, Germany), were analyzed by the primary
investigator and an experienced retina specialist (GAK,
CSL). The high-speed mode (resolution of 768× 768
pixels), and a frame size of 30 × 30° with 3mm scan depth
to attain 10 μm/pixel resolution, were selected. Before dye
injection, red-free images, preinjection images, and
autofluorescent images were taken. The FA findings with
clinical ophthalmic examination were classified as either
classic CSC or diffuse retinal pigment epitheliopathy
(DRPE).26 Classic CSC was defined as focal or multifocal
detachments of the neurosensory retina, or RPE with
single or multifocal areas of leakage at late phase on FA.
DRPE was defined as geographic areas of atrophy and
mottling of RPE with slow, subtle leakage on FA. Distance
(μm) between the fovea center and the nearest leakage
was measured manually in FA images.
ICGA images were analyzed for the presence of

choroidal filling delay, choroidal hyperpermeabilty, and
punctate hyperfluorescence. Choroidal filling delay was
evaluated in the early-phase ICGA images, whereas
choroidal hyperpermeability (focal areas of
hyperfluorescence with blurred margins) and punctate
hyperfluorescent spots were evaluated in the mid/late-
phase ICGA images, as described previously.2,27

Optical coherence tomography

SD-OCT (Spectralis; Heidelberg Engineering), with
automatic real-time tracking that could achieve data with
acquisition rates of up to 40 000 axial scans/s, was used in
this study. Multiple raster scans (covering 20 × 15°,
multiple horizontal scans of 119 μm spacing, and at least
37 B scans) were performed. In those areas of interest in
FA, raster scans of 30 μm spacing were additionally taken.
Real-time averaging of multiple frames (at least 15 frames
in raster scans) and noise reduction software were used in
raster scans. Horizontal or vertical cross-sectional scans
crossing the foveal center were also performed (maximal
noise reduction with averaging of 100 frames). After
confinement of lesion boundaries as basal areas of the
detached retina, we measured the greatest linear diameter
(GLD) manually, using calipers provided by the software
of the Heidelberg system. Likewise, the height of the SRF
was defined as the greatest distance from RPE to the
border of the detached neurosensory retina, which was
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also measured manually within an area from 3mm nasal
and 3mm temporal from the center of the fovea. EDI-
OCT was used to measure subfoveal choroidal thickness
from the outer portion of the hyperreflective line
corresponding to the RPE, to the inner surface of the
sclera at the center of the fovea.28 Measurements of the
GLD, SRF height, and subfoveal choroidal thickness are
described in Figure 1. The central macular thickness in
nine standard, early treatment diabetic retinopathy study
(ETDRS) macular-grid subfields was calculated using the
bundled Heidelberg software. The ETDRS grid was
manually placed, to be centered on the fovea. Volumetric
analysis of SRF was also performed using a built-in
segmentation-modifying tool in the same manner as a
previous study.29

Outcome variables

Effects of IVB were evaluated by primary outcome
variables including BCVA, GLD, SRF height, SRF volume,
central macular thickness, and secondary outcome
variables including subfoveal choroidal thickness. High
responders (HRs) were defined as patients who achieved
complete resolution of SRF on SD-OCT following IVB.
Moderate responders (MRs) included patients whose SRF
volume decreased more than 50% from the pretreatment
volume, but not completely on SD-OCT following IVB.
Poor responders (PRs) were defined as patients whose
SRF volume decreased o50% of pretreatment volume on
SD-OCT following IVB. Statistical analysis was used to
correlate demographic, angiographic, and topographic
factors that were associated with complete resolution of
SRF after IVB. These factors included demographic
characteristics (age, sex, disease duration before injection,
spherical equivalent, and visual acuity), FA features (CSC
type and distance from fovea to the nearest leakage site),

ICGA features (presence of choroidal hyperpermeability,
choroidal filling delay, and punctate hyperfluorescent
spots), and SD-OCT findings (GLD, SRF height, SRF
volume, central macular thickness, and subfoveal
choroidal thickness).

Statistical analysis

Descriptive statistics for all demographic and clinical
variables were calculated, and comparisons were made
using Wilcoxon’s matched-pairs signed-rank test, the Mann–
Whitney U-test for means with continuous data, Pearson’s
χ2 test, and Fisher’s exact test for categorical data. Statistical
analyses were performed using SPSS 18.0 for windows
(SPSS/IBM Corporation, Chicago, IL, USA). Differences with
Po0.05 were considered statistically significant.

Results

Forty-two eyes of 42 subjects were included. The mean
age was 49.4± 11.1 years. Twenty-six (62%) patients were
men. The mean duration of symptoms was
6.8± 10.5 months. During the mean follow-up of
8.6± 7.7 months, the mean number of IVBs was 1.9± 0.8.
None of the eyes developed serious injection-related
complications such as endophthalmitis. At last follow-up,
there were 25 (60%) patients with complete resolution
(HR) of SRF, 9 (21%) patients with moderate response
(MR), and 8 (19%) patients with poor response (PR). The
mean initial LogMAR BCVA was 0.35± 0.34 (Snellen
equivalent of 0.45), which did not show significant
improvement at the last follow-up (LogMAR 0.32± 0.36
or Snellen equivalent of 0.48; P= 0.359). Despite the lack
of visual improvement, GLD of SRF significantly
decreased by 73.1% (Po0.001), SRF height by 79.6%
(Po0.001), SRF volume by 81.3% (Po0.001), central

Figure 1 Measurements of the greatest linear diameter, subfoveal choroidal thickness, and height of SRF. On SD-OCT, the greatest
linear diameter of lesion boundaries, as basal area of detached retina, was measured (left). Also, the height of SRF was defined as the
greatest distance from the retinal pigment epithelium (RPE) to the border of the detached neurosensory retina, within an area from 3mm
nasal and 3mm temporal from the center of the fovea (right). Subfoveal choroidal thickness was measured from the RPE to the inner
surface of the sclera within an area at the center of the fovea, on enhanced depth imaging optical coherence tomography (EDI-OCT)
(right).
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macular thickness by 37.3% (Po0.001), and subfoveal
choroidal thickness by 4.6% (P= 0.008) (Table 1).
Subgroup analysis showed that visual improvement was
seen in the HR group only (LogMAR BCVA of 0.30± 0.30
to 0.20± 0.28; P= 0.015). The recurrence after complete
SRF resolution occurred in 8 (44.4%) patients at various
intervals between 1.25 and 24 months.
We further analyzed the clinical outcome at 1 month

after the first IVB to better understand the short-term
effect of bevacizumab on CSC patients. After a single
session of IVB, 10 (24%) patients achieved HR, whereas 18
(43%) patients showed MR, and 14 (33%) patients showed
PR. Overall, there was no visual improvement (LogMAR
BCVA of 0.35± 0.34 to 0.38± 0.37; P= 0.699). However,
GLD of SRF significantly decreased by 38.0% (Po0.001),
SRF height by 58.7% (Po0.001), SRF volume by 51.1%
(Po0.001), and central macular thickness by 30.5%
(Po0.001). Subfoveal choroidal thickness did not change
(Table 1). Of the 18 MRs, 11 patients received a second
IVB, which resulted in 7 (64%) HR, 1 (9%) MR, and 3
(27%) PR after 1 month. Of the 14 PRs after the first IVB, 8
patients received the second IVB, which resulted in 1
(12.5%) HR, 2 (25%) MR, and 5 (62.5%) PR.
Analysis of demographic, angiographic, and

topographic features was conducted between HR and
MR/PR patients (Table 2). Better initial BCVA (P= 0.002),
smaller GLD of SRF (P= 0.019), and thicker subfoveal
choroidal thickness (P= 0.036) predicted complete
resolution of SRF at 1 month after a single session of IVB.
The only FA type of classic CSC was associated with
complete resolution of SRF at final follow-up with
marginal statistical significance (P= 0.041). Examples of
association of thicker subfoveal choroidal thickness with
favorable response to IVB at postoperative 1 month as
opposed to thin subfoveal choroidal thickness are
displayed in Figures 2 and 3.

Discussion

CSC usually resolves spontaneously within 3 months,30

but because the neurosensory detachment can cause

significant photoreceptor damage and/or RPE atrophy,
treatments such as focal laser photocoagulation or PDT
have long been applied to CSC with persistent SRF. PDT
has shown favorable outcomes in chronic CSC patients,
but it can result in significant complications such as
choroidal ischemia and RPE atrophy.31,32 Focal laser
photocoagulation is an effective treatment option, but it is
difficult to apply laser treatment if the leakage point is
close to the fovea or subtle as in DRPE-type CSC. In
addition, iatrogenic choroidal neovascularization is a
worrisome complication of focal laser treatment.1,33 IVB
can be an attractive option as an initial treatment for
chronic CSC, and in recent studies has shown varying
degrees of efficacy without serious complications.9,15,17–20

In the present study, 24% of CSC patients with
persistent SRF showed complete resolution of SRF within
1 month after a single session of IVB. At the mean follow-
up of 8.6 months, 60% of patients achieved complete
resolution with mean IVBs of 1.9. Lim and Kim9 have
reported a higher rate of complete SRF resolution after
IVB of CSC patients, with symptom duration more than
3 months as 57.5% within 1 month, and 82.5% within
3 months following the first IVB. The reason for this
difference is not clear, but our study may have included
patients with more chronic disease, as the baseline BCVA
was slightly lower (LogMAR 0.35 vs 0.25) and the mean
symptom duration was slightly longer in our study (6.8 vs
3.6 months for the resolution group, and 4.2 months for
the persistent group).
We found that thicker subfoveal choroid, smaller GLD

of SRF, and better initial BCVA predicted complete
resolution of SRF following single IVB treatment.
Considering the high self-remission rate of CSC and short
half-life of bevacizumab that remains in the eye for 4 to 6
weeks,34,35 we chose to analyze clinical results at 1 month
after single IVB treatment. Association between thicker
choroid and better treatment response to bevacizumab in
CSC was an interesting finding and, to the best of
knowledge, has not been reported. This finding is in
agreement with the study by Lim and Kim9 that reported
a higher rate of CSC resolution in groups with more

Table 1 Changes in outcome variables when evaluating effects of intravitreal bevacizumab from baseline to last visit (n= 42)

Baseline At 1 month after the first IVB P-valuea Last visitb P-valuea

BCVA (LogMAR) 0.35± 0.34 0.38± 0.37 0.699 0.32± 0.36 0.359
SRF GLD (μm) 3203.738± 1058.801 1987.452± 1715.729 o0.001 860.929± 1233.122 o0.001
SRF height (μm) 213.429± 101.014 88.071± 85.585 o0.001 43.524± 79.750 o0.001
Central macular thickness (μm) 428.952± 107.105 298.122± 84.105 o0.001 268.786± 83.562 o0.001
SRF volume (mm3) 0.987± 0.776 0.483± 0.752 o0.001 0.185± 0.480 o0.001
Subfoveal choroidal thickness (μm) 419.588± 135.203 422.057± 135.625 0.074 400.211± 120.691 0.008

Abbreviations: BCVA, best corrected visual acuity; GLD, greatest linear diameter; IVB, intravitreal bevacizumab; SRF, subretinal fluid; LogMAR, logarithm
of minimal angle of resolution. a Compared with baseline using Wilcoxon’s matched-pairs signed-rank test. bMean number of injections was 1.9± 0.8
during the mean follow-up of 8.6± 7.7 months.
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intense hyperfluorescence or choroidal vascular
hyperpermeability on ICGA after IVB. Choroidal
thickness is related to choroidal vascular
hyperpermeability in CSC,36 so a thicker choroid may
indicate prominent choroidal vascular hyperpermeability.
It has been hypothesized that IVB results in SRF
resolution in CSC by decreasing choroidal
hyperpermeability, which subsequently decreases leakage
at the RPE.19,23,37 Electron microscopic studies in rat and
rabbits demonstrated that IVB can reduce fenestrations of
choriocapillaris,38,39 but anti-VEGF drugs (bevacizumab,
ranibizumab) had minimal effects on permeability or
selectivity of RPE tight junctions.40 Choroidal
hyperpermeability was present in all cases with available
ICGA images in the present study, but we did not show
the intensity of hyperfluorescence, owing to difficulty in
grouping with a certain level of objectivity. In addition,
choroidal thickness measured on EDI-OCT is a
noninvasive and more objective measurement, which
may have more clinical values. Other ICGA features of
CSC, including the presence of punctate
hyperfluorescence and choroidal filling delay, were not

associated with treatment response to IVB in the
present study.
There have yet been no established treatment schemes of

IVB for idiopathic persistent CSC. Because single IVB
treatment resulted in only a 24% rate of complete
resolution, it is advisable to consider IVB selectively as a
primary treatment for persistent CSC with good BCVA,
small GLD, and thicker choroid. If the response was
moderate, successive IVB treatments could be considered,
as we found a 64% rate of complete resolution in these
cases. However, if the response is poor after the first IVB,
successive IVB treatments would not be a good choice, and
other options such as PDT or focal laser photocoagulation
should be considered. The relatively high recurrence rate of
44.4% suggests that IVB may not have as long-lasting effect
as PDT, and that patients should therefore be monitored
for recurrence on a regular basis.41

Retrospective design, lack of control groups, and the
lack of controlled treatment criteria are important
limitations of the current study. Several study parameters,
including the distance from fovea to the nearest leakage
site, GLD and height of SRF, and subfoveal choroidal

Table 2 Clinical features associated with response to intravitreal bevacizumab at postoperative 1 month and at last visit

Overall
At 1 month after the first IVB At the last visit

CR group
(n= 10)

NCR group
(n= 32)

P-value CR group
(n= 25)

NCR group
(n= 17)

P-value

Demography
Age (years) 49.4± 11.1 45.4± 7.8 50.6± 11.7 0.101a 47.5± 9.2 52.1 ± 13.1 0.298a

Male/female 26/16 7/3 19/13 0.715b 16/9 10/7 0.757c

Symptom duration
(months)

6.8± 10.5 6.7± 7.3 6.8± 11.4 0.336a 7.0± 8.7 6.4± 13.0 0.286a

Spherical equivalent
(diopters)

-0.45± 1.15 -0.28± 1.27 -0.52± 1.13 0.950a -0.38± 1.19 -0.52± 1.15 0.823a

BCVA at baseline
(LogMAR)

0.3± 0.3 0.1± 0.1 0.4± 0.4 0.002a 0.3± 0.3 0.4± 0.4 0.424a

FA features
Classic/DRPE 27/12 5/5 22/7 0.232b 19/4 8/8 0.041b

From leakage to fovea (μm) 796.6± 484.1 886.8± 644.2 766.5± 429.1 0.747a 752.1± 339.4 866.4± 660.6 0.936a

ICGA features (presence/absence)
Choroidal
hyperpermeability

22/0 5/0 17/0 NA 9/0 13/0 NA

Choroidal filling delay 16/6 5/0 11/6 0.266b 6/3 10/3 0.655b

Punctate hyperfluorescence 17/5 3/2 14/3 0.548b 5/4 12/1 0.116b

SD-OCT features (μm)
SRF GLD 3203.7± 1058.8 2587.7± 893.2 3396.3± 1044.2 0.019a 3232.1± 1163.2 3162.1± 916.5 0.929a

SRF height 213.4± 101.0 168.8± 76.0 227.4± 104.8 0.090a 214.7± 105.7 211.6± 96.8 0.888a

SRF volume (mm3) 1.0± 0.8 0.7± 0.5 1.1± 0.8 0.090a 1.0± 0.8 1.0± 0.8 0.798a

Central macular thickness 429.0± 107.1 395.5± 73.1 439.4± 114.7 0.199a 426.1± 102.2 433.2± 117.1 0.858a

Subfoveal choroidal
thickness

419.6± 135.2 492.9± 96.9 389.0± 138.7 0.036a 433.3± 123.9 402.3± 150.9 0.405a

Abbreviations: BCVA, best corrected visual acuity; CR, complete resolution of subretinal fluid; DRPE, diffuse retinal pigment epitheliopathy;
FA, fluorescein angiography; GLD, greatest linear diameter; ICGA, indocyanine green angiography; LogMAR, logarithm of minimal angle of resolution;
NA, not available; NCR, no complete resolution of subretinal fluid; SD-OCT, spectral domain optical coherence tomography; SRF, subretinal fluid.
aMann–Whitney U-test. b Fisher’s exact test. c Pearson’s χ2 test.

Intravitreal bevacizumab in CSC
GA Kim et al

737

Eye



Figure 3 A 30-year-old man with CSC demonstrating poor response after single intravitreal bevacizumab treatment. Fluorescein
angiography (a), indocyanine green angiography (b), SD-OCT at baseline with relatively thin choroid (289 μm, white arrow) (c). Slightly
decreased, but remaining SRF was noted at 1 month after intravitreal bevacizumab (d).

Figure 2 A 35-year-old man with central serous chorioretinopathy (CSC) who showed high response after single intravitreal
bevacizumab treatment. Fluorescein angiography (a), indocyanine green angiography (b), and SD-OCT at baseline with thick choroid
(614 μm, white arrow) (c). Complete resolution of SRF was noted at 1 month after intravitreal bevacizumab (d).
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thickness were measured manually, owing to the absence
of automated software. Despite these limitations, we
demonstrated that favorable short-term response to IVB
in CSC could be predicted in eyes with thicker subfoveal
choroid, smaller lesion size, and better BCVA at baseline.
This finding and our clinical results may aid clinicians to
better select and schedule treatment plans in managing
chronic CSC patients.

Summary

What was known before
K IVB has been reported to be effective in CSC patients with

symptom durations over 3 months.
K CSC encompasses a wide range of patients with varying

degrees and patterns of angiographical and tomographical
manifestations.

K There appears to be significant individual variation in
treatment responses to IVB.

What this study adds
K Thicker subfoveal choroid, smaller lesion size, and better

visual acuity at baseline predicted favorable short-term
response to IVB in CSC patients.
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Clinical characteristics of
responders to intravitreal
bevacizumab in
central serous chorioretinopathy
patients
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 68-year-old man with central serous
chorioretinopathy (CSC). According to the retrospec-
tive review by Kim and colleagues, which of the
following statements about short-term and longer-term
response to intravitreal bevacizumab (IVB) in patients
with CSC is correct?

A At 1 month, approximately half of patients were high
responders

B At the last follow-up, more than three-quarters of
patients were high responders

C Mean number of IVB treatments was 4
D High responders were defined as patients with complete

resolution of subretinal fluid on spectral domain optical
coherence tomography

2. According to the retrospective review by Kim and
colleagues, which of the following statements factors is
most likely to predict good short-term response to IVB
in patients with CSC?

A Thinner subfoveal choroid
B Larger lesion size
C Better visual acuity at baseline
D Punctate hyperfluorescence and choroidal filling delay

on indocyanine green angiography

3. According to the retrospective review by Kim and
colleagues, which of the following statements about
pathophysiologic and clinical implications regarding

the use of IVB in patients with CSC would most likely
be correct?

A IVB may help resolve subretinal fluid in CSC by
decreasing choroidal hyperpermeability, which subse-
quently decreases leakage at the retinal pigment
epithelium

B The study proves that IVB should be the gold-standard,
first-line therapy for CSC

C Patients with poor response after the first IVB should
have successive IVB treatments

D The effect of IVB lasts as long as that of photodynamic
therapy (PDT)

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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