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Purpose: To report an unusual case of a patient with intractable central serous chorioretinopathy with a dramatic 
treatment response to high-dose intravitreal aflibercept.
Methods: Retrospective case report.
Results: A 40-year-old female patient presented with decreased vision after use of intranasal fluticasone and 
recent life stressors and was diagnosed with central serous chorioretinopathy. Over a three-year period, she 
underwent numerous therapies, including seven sessions of photodynamic therapy, intravitreal bevacizumab, 
standard-dose intravitreal aflibercept, intravitreal faricimab, oral eplerenone, oral acetazolamide, and topical 
ketorolac, with minimal to no treatment response. After a single treatment with high-dose intravitreal afli
bercept, 8 mg, she achieved resolution of subretinal fluid.
Conclusion: High-dose intravitreal aflibercept may have a role in management of treatment-resistant central 
serous chorioretinopathy; further studies are needed.

1. Introduction

Central serous chorioretinopathy (CSCR) is a common cause of uni
lateral vision loss among patients in middle age.1 CSCR is often idio
pathic but has been found to be associated with glucocorticoid exposure, 
obstructive sleep apnea, psychological stress, and Type A personality.2–5

Though the exact pathophysiology of CSCR remains unknown, choroidal 
vascular hyperpermeability and retinal pigment epithelium dysfunction 
are thought to contribute.6,7 For most patients, CSCR is self-limited with 
spontaneous resolution of subretinal fluid without treatment.8,9 How
ever, for patients with persistent subretinal fluid, intervention is war
ranted; options include oral mineralocorticoid receptor antagonists, 
intravitreal agents against vascular endothelial growth factor (VEGF), 
focal laser photocoagulation, or photodynamic therapy (PDT), among 
others, but there is no clear consensus regarding the optimal 
approach.10,11 Here, we present an unusual case of a monocular patient 
with CSCR who had fluctuating subretinal fluid that never resolved 
despite treatment with numerous interventions; after receiving one 
off-label treatment with high-dose intravitreal aflibercept, 8 mg (Eylea® 
HD), the subretinal fluid resolved completely and has not recurred over 
three-month follow up.

2. Case report

A 40-year-old woman presented with decreased vision in her right 
eye for 1 month. The vision symptoms had begun approximately 1 
month after she had started intranasal fluticasone for the first time to her 
knowledge, and on further questioning, she reported multiple stressful 
life events around this time. Notably, the patient denied the use of any 
other steroid-containing products, including anabolic steroids, inhaled 
steroids, topical steroids, excessive caffeine intake, or use of phospho
diesterase type 5 (PDE5) inhibitors. She had an ocular history of bilat
eral congenital cataracts and had previously undergone cataract 
extraction with subsequent secondary intraocular lens placement in the 
left eye during childhood. She was monocular with no light perception 
in her left eye for the prior two decades due to a history of congenital 
corneal dystrophy with failed penetrating keratoplasty graft and sec
ondary glaucoma. On presentation, the visual acuity was 20/40 in the 
right eye and no light perception in her left eye. Slit lamp examination of 
the right eye revealed chronic/stable findings of stromal opacities in the 
cornea and a congenital cataract with anterior capsular plaque. Dilated 
fundus examination of the right eye revealed pigmentary changes in the 
macula and a blunted foveal light reflex (Fig. 1A). Fundus auto
fluorescence revealed hyper- and hypo-autofluorescence changes in the 
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fovea and in an area inferotemporal to the optic nerve just beyond the 
inferior arcade (Fig. 1B). Optical coherence tomography (OCT) of the 
right eye revealed fovea-involving subretinal fluid (Fig. 1C). At this 
point, she was diagnosed with presumed CSCR and advised to discon
tinue fluticasone with lifestyle modifications to control stress.

She was monitored for five months after initial presentation with no 
subjective improvement in vision. OCT over this period showed interval 
improvement but persistent subretinal fluid at two months (not shown) 
and five months (Fig. 1D). Fluorescein angiography showed very mini
mal leakage in the inferotemporal macula without evidence of neo
vascularization suggestive of an alternative etiology (Fig. 2A). 
Indocyanine green angiography did not show any lesions suggestive of 
polypoidal choroidal vasculopathy (Fig. 2B). Given the patient’s 
persistent symptoms, a discussion of risks, benefits, and alternatives was 
performed, and the decision was made to proceed with half-fluence PDT.

Paradoxically, subretinal fluid worsened after the patient underwent 
one session of half-fluence PDT (Fig. 3A). Review of high-resolution OCT 
from a few years prior to initial presentation to the retina service 
demonstrated choroidal thickness of approximately 400 μm and large 
hyporeflective spaces within the choroid consistent with pachyvessels, 
supporting the diagnosis of pachychoroid disease (Fig. 3B). Over the 
next three years, the patient underwent numerous treatments, including 
topical ketorolac, oral eplerenone, oral acetazolamide, intravitreal 
bevacizumab, standard-dose intravitreal aflibercept, intravitreal far
icimab, and a total of seven sessions of PDT. Fluorescein angiography 
was performed prior to each session of PDT, and there was no evidence 

of secondary choroidal neovascularization at any point. Fig. 4 exhibits 
the central subfield thickness as measured on OCT in relation to the 
various treatments and interventions that the patient underwent. For 
over three years, the patient had fluctuation of subretinal fluid, with 
occasional improvement, but the subretinal fluid remained persistent 
without apparent relationship to treatment timing or modality. Notably, 
during this period, the patient did take a short course of oral prednisone 
to rule out an underlying inflammatory process, and the patient 
exhibited significant worsening of subretinal fluid during this time. After 
cessation of oral prednisone, the subretinal fluid improved but did not 
resolve.

The patient underwent her seventh session of half-fluence PDT 
nearly three years after initial presentation. Fluorescein angiography 
performed just prior to the seventh planned session of PDT revealed 
small areas of possible pinpoint leakage but no obvious secondary 
choroidal neovascular membrane (Fig. 5A and B). After the seventh 
session of PDT, the patient, again, had incomplete resolution of sub
retinal fluid (Fig. 5C). Because she had failed so many other therapies 
and with no other alternatives available, off-label use of high-dose 
aflibercept was discussed with the patient. Just over three years after 
initial presentation, the patient received her first injection of high-dose 
intravitreal aflibercept, 8 mg. Six weeks after this injection, the patient 
returned for follow up with complete resolution of subretinal fluid 
(Fig. 5D). She received a second injection of high-dose intravitreal 
aflibercept thirty-eight months after initial presentation and continues 
to have resolved subretinal fluid at forty months after initial 

Fig. 1. Color fundus photograph of right eye from patient with central serous chorioretinopathy (A). Fundus autofluorescence of right eye from patient with central 
serous chorioretinopathy (B). Optical coherence tomography of the right eye showed subretinal fluid in the inferotemporal macula at initial presentation (C), which 
remained persistent at five months (D).
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presentation (Fig. 5E).

3. Discussion

We present a case of chronic CSCR in a female patient who had 
persistent subretinal fluid for over three years despite numerous treat
ments, including seven sessions of PDT, intravitreal bevacizumab, 
standard-dose intravitreal aflibercept (2 mg), intravitreal faricimab, oral 
prednisone, oral eplerenone, oral acetazolamide, and topical ketorolac. 
For over three years, the patient had a fluctuating course with occasional 
interval improvement after some treatments followed by subsequent 
recurrence; during this period, she never had complete resolution of 
subretinal fluid. After one off-label treatment with high-dose intravitreal 
aflibercept, 8 mg, she had complete resolution of her subretinal fluid. 
For the first time in over three years, she has remained free of subretinal 
fluid for three months.

VEGF inhibition has been explored as a possible treatment for CSCR 
with or without associated choroidal neovascularization. Some small 
retrospective studies have suggested a possible benefit of VEGF inhibi
tion for patients with CSCR.12,13 However, anti-VEGF therapies did not 
demonstrate a clear positive signal in a recent meta-analysis.14 This lack 
of effect is consistent with small case-control studies showing that 
aqueous humor and plasma levels of VEGF were not different in patients 
with CSCR versus controls.15,16

Pitcher and colleagues previously conducted a prospective pilot 
study of intravitreal aflibercept for treatment of chronic CSCR and found 
that six of twelve patients in the study had complete resolution of sub
foveal fluid within the six-month treatment period.17 One challenge of 
interventional studies in patients with CSCR is its clinical heterogeneity; 
since the subretinal fluid commonly fluctuates and often resolves 
without intervention, it can be difficult to ascertain whether a positive 
signal represents true treatment response without careful study design 
with a well-matched comparator arm.

High-dose intravitreal aflibercept, 8 mg, is delivered as 0.07 ml of 
114.3 mg/ml solution compared to the standard dose of 2 mg, delivered 
as 0.05 ml of 40 mg/ml solution. Intravitreal aflibercept, 8 mg, has been 
shown to be safe and non-inferior to standard, 2 mg, dosing with the 
ability to achieve extended dosing intervals for neovascular age-related 
macular degeneration and diabetic macular edema.18,19 The intriguing 
finding of this case is that the patient had complete resolution of sub
retinal fluid after high-dose intravitreal aflibercept injection despite 
previous incomplete response to bevacizumab, standard-dose afli
bercept, and faricimab, and despite lack of obvious secondary choroidal 
neovascular membrane as identified on fluorescein angiography, 
including one performed just a few months prior to initiation of treat
ment with high-dose aflibercept.

The exact mechanism by which treatment with high-dose aflibercept 
led to complete resolution of subretinal fluid in intractable CSCR is 
unclear and requires further investigation. Though the pathobiology 
underlying CSCR remain under active investigation, alterations in the 
choroid, such as choroidal thickening and choroidal vasculature 
hyperpermeability, are thought to play a pathologic role.20 Prior 
anatomic studies have shown that in addition to its effect on neovascular 
lesions, PDT also leads to choroidal vascular remodeling and decreased 
choroidal permeability, which may possibly contribute to its therapeutic 
effect.21 One hypothesis for our clinical observation is that high-dose 
aflibercept may yield a higher peak concentration in the choroid that 
may allow it to affect choroidal biology beyond its potential effect on 
neovascular lesions. Prior pharmacokinetic studies in a rabbit model 
showed that there is movement of aflibercept between the aqueous 
humor, the vitreous humor, and the retina/choroid after intravitreal 
injection with differing maximal concentrations and residence times.22

This higher peak concentration in the retina/choroid may allow for 
stronger and more consistent inhibition of choroidal VEGF.

This hypothesis is supported by prior studies in other disease settings 
that demonstrated that anti-VEGF therapy may induce changes in 
choroidal vasculature in addition to its pharmacological effect on neo
vascularization. In patients with neovascular age-related macular 
degeneration, treatment with aflibercept led to decreased choroidal 
thickness and decreased choroidal vascularity index.23,24 Though the 
pathobiology of AMD and CSCR drastically differ, we speculate that in 
our patient, the drastic effect seen after high-dose aflibercept may be 
related to a possible effect on choroidal function.

We cannot rule out the possibility that our patient developed sec
ondary choroidal neovascularization between her last fluorescein 

Fig. 2. Fluorescein angiography of the right eye showing very minimal leakage 
in the inferotemporal macula corresponding with the area of subretinal fluid 
and no evident choroidal neovascularization (A). Indocyanine green angiog
raphy showed no lesions suggestive of polypoidal choroidal vasculopathy (B).

Fig. 3. Optical coherence tomography (OCT) of the right eye showed interval worsening of subretinal fluid after half-fluence photodynamic therapy (A). (B) High- 
resolution OCT from a few years prior to initial presentation showed thickened choroid of approximately 400 μm (see double-headed arrows) and pachyvessels 
(asterisks) supporting the diagnosis of pachychoroid disease.
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angiography and her first treatment with high-dose aflibercept, 
contributing to such a pronounced effect of anti-VEGF therapy, though 
we feel this is unlikely given the overall protracted course.

Since CSCR has a fluctuating clinical course, we cannot definitively 
conclude from our case report that resolution of subretinal fluid was 
caused by treatment with high-dose intravitreal aflibercept. However, 

Fig. 4. Timeline showing central subfield thickness (microns) of the patient as measured by optical coherence tomography (OCT) in relation to various topical, 
systemic, and intravitreal treatments and seven sessions of photodynamic therapy. Until the patient received high-dose aflibercept, there was persistent subretinal 
fluid with fluctuation but no apparent relationship to treatment timing or modality.

Fig. 5. Mid- (A) and late-phase (B) fluorescein angiography of the right eye performed just prior to the seventh and final session of photodynamic therapy revealed 
trace pinpoint leakage and granular staining without evidence of obvious secondary choroidal neovascular membrane, (C) Optical coherence tomography (OCT) of 
the right eye showed persistent subretinal fluid despite various treatments over three years. This OCT scan was obtained at the same visit during which the patient 
received her first dose of high-dose intravitreal aflibercept, 8 mg, which led to complete resolution of the subretinal fluid (D). She has been maintained on high-dose 
intravitreal aflibercept and exhibited no subretinal fluid at three months following initial treatment with high-dose aflibercept (E).
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we believe this notable finding warrants further investigation and may 
serve as a foundation for future studies examining the use of high-dose 
intravitreal aflibercept for intractable CSCR.
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