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Spectral Domain Optical Coherence Tomography of Sickle Cell 
Retinopathy Eyes
Jennifer I. Lim, Dingcai Cao. Ophthal-Eye & Ear Infirm, University 
of Illinois, Chicago, IL.
Purpose: Sickle cell patients are postulated to sustain sickling 
episodes in the retina that can result in ischemia and retinal 
infarction, which may manifest as retinal thinning. The purpose of 
this study is to investigate the prevalence of retinal thinning seen on 
spectral domain optical coherence tomography (SDOCT) imaging of 
sickle cell eyes.
Methods: Sickle cell and control (age and race matched) subjects 
were prospectively enrolled from a university retina clinic into 
this observational study. Subjects underwent visual acuity testing, 
slit lamp biomicroscopy, dilated ophthalmoscopy and SDOCT 
imaging at baseline. Sickle cell retinal lesions, degree of vascular 
tortuosity, caliber of arteriovenous anastamoses and stage of 
retinopathy were noted. Early Treatment of Diabetic Retinopathy 
(ETDRS) subfield measurements were compared between sickle 
cell and control subjects and also amongst sickle cell hemoglobin 
subtypes. Associations between ETDRS subfield measurements and 
hemoglobin subtype, retinopathy stage and systemic diseases were 
assessed.
Results: 513 sickle cell eyes (260 patients) and 75 control eyes  
(39 patients) had median visual acuities of 20/20. There were 
318 Hgb SS eyes (161 patients), 133 Hgb SC eyes (68 patients) 
and 62 Hgb SThal eyes (31 patients). Mean age was 38 years 
for sickle cell patients and 42 years for controls (P =0.045). The 
sickle cell retinopathy stages ranged from 0 to 5, with Stage 2 as 
the predominant type for Hgb subtypes SS (267 of 318, 84 %) 
and SThal (48 of 62,77.4 %) eyes but Stages 2 and 3 were about 
equal in Hgb SC eyes (Hgb (Stage 2: 64 of 133, 48.1%; Stage 3: 
55 of 133, 41.4%). ETDRS central (P=.002), inner (nasal P=.009, 
superior P=.021, temporal P<.001, inferior P=.017) and temporal 
outer (P=.012) subfield measurements were thinner in sickle cell 
compared with control eyes. Hemoglobin SS eyes had significantly 
thinner inner ETDRS subfield measurements compared with SC and 
SThal eyes. Retinal thinning in all subfields was associated with age 
(P=.017). Various subfields were associated with stage of retinopathy, 
vascular tortuosity, presence of hemorrhage, seafans and sunburst 
lesions. No association was found between retinal thinning and usage 
of hydroxyurea usage or arteriovenous anastamosis caliber.
Conclusions: The macula is thinner in sickle cell compared with 
control eyes; retinal thinning correlates with age, sickle cell stage and 
is most severe in hemoglobin SS subtypes.
Commercial Relationships: Jennifer I. Lim, None; Dingcai Cao, 
None
Support: Gerhard Cless Retina Research Fund, Core Grant 
EY01792, Unrestricted Grant from Research to Prevent Blindness, 
Marion H. Schenk Chair
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Patients with Central Retinal Vein Occlusion require 
fewer injections when treated with aflibercept compared to 
ranibizumab using a treat-and-extend regimen: A prospective 
double-masked study
Manuel Casselholm de Salles, Urban Amrén, Anders P. Kvanta, 
David L. Epstein. St. Erik Eye Hospital, Clinical Neuroscience, 
Karolinska Institutet, Stockholm, Sweden.
Purpose: Vascular endothelial growth factor (anti-VEGF) inhibitors 
are potent treatment options in patients with macular edema (ME) 
secondary to central retinal vein occlusion (CRVO). Previous reports 
have suggested that aflibercept may have a longer duration compared 
to ranibizumab. However, there are no comparative trials on injection 
frequency with the two drugs in CRVO patients. We hypothesize that 
aflibercept has a longer duration than ranibizumab and that patients 
treated with aflibercept need fewer injections than subjects treated 
with ranibizumab when using a treat-and-extend regimen.
Methods: This was a prospective, randomized, double masked 
trial. Forty-five patients with treatment naïve CRVO and ME were 
randomized (1:1) to receive intravitreal injections with aflibercept 
or ranibizumab given in a treat-and-extend regimen. The primary 
outcome measure was the number of injections needed during the 
study period of 18 months. After 3 initial loading doses the treatment 
intervals were extended by 2-week intervals to a maximum of 12 
weeks. Intervals were shortened by 2 weeks if ME recurred, as 
defined by intraretinal or subretinal fluid and central retinal thickness 
(CRT) of > 300 μm, (Cirrus Optical Coherence Tomography).
Results: Patients treated with aflibercept needed significantly fewer 
intravitreal injections compared to patients receiving ranibizumab 
(p=0.0017). There was no significant difference between the groups 
regarding visual acuity or CRT.
Conclusions: Patients with ME secondary to CRVO need 
significantly fewer intravitreal injections over an 18 month period 
when treated with aflibercept compared to ranibizumab when using a 
treat-and-extend regimen.
Commercial Relationships: Manuel Casselholm de Salles, None; 
Urban Amrén, None; Anders P. Kvanta, None; David L. Epstein, 
None
Clinical Trial: NCT02274259
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Focal breakdown of the blood retinal barrier is associated with 
fatal brain swelling in paediatric cerebral malaria
Ian J. MacCormick1, 2, Karl Seydel3, 4, Michael Potchen5, 4, 
Samuel Kampondeni4, 5, Robert Heyderman6, 7, Malcolm Molyneux6, 8, 
Nicholas V. Beare9, Macpherson Mallewa10, Gabriela Czanner1, 11, 
Terrie Taylor3, 4, Simon P. Harding1, 9. 1Department of Eye and Vision 
Science, University of Liverpool, Edinburgh, United Kingdom; 
2Centre for Clinical Brain Sciences, University of Edinburgh, 
Edinburgh, United Kingdom; 3Department of Osteopathic Medical 
Specialties, Michigan State University, East Lansing, MI; 4Blantyre 
Malaria Project, Queen Elizabeth Central Hospital, Blantyre, 
Malawi; 5Department of Imaging Sciences, University of Rochester 
Medical Center, Rochester, NY; 6Malawi-Liverpool-Wellcome Trust 
Clinical Research Programme, Queen Elizabeth Central Hospital, 
Blantyre, Malawi; 7Division of Infection & Immunity, University 
College London, London, United Kingdom; 8Liverpool School of 
Tropical Medicine, Liverpool, United Kingdom; 9St Paul’s Eye Unit, 
Royal Liverpool University Hospital, Liverpool, United Kingdom; 
10Department of Paediatrics and Child Health, Queen Elizabeth 
Central Hospital, Blantyre, Malawi; 11Department of Biostatistics, 
University of Liverpool, Liverpool, United Kingdom.
Purpose: Cerebral malaria (CM) is an important cause of death in 
African children, in which severe brain swelling leads to respiratory 
arrest. However the mechanisms underlying this are unclear. 
Possibilities include vasogenic and cytotoxic oedema. Since the 
retina and brain sustain similar damage from CM, and since the blood 
brain barrier (BBB) and inner blood-retina barrier (BRB) are similar, 
we hypothesised that angiographic features of malarial retinopathy 
would be associated with death and severe brain swelling, and could 
indicate which mechanisms are most important.
Methods: We performed a prospective observational study of 
associations between fluorescein angiography (FA) within 24 hours 
of admission in children with retinopathy-positive (ret+) CM. A 
subset of children had assessment of brain swelling at admission 
on MRI. FA and MR images were dual graded manually, masked to 
clinical information. Thirteen FA variables were measured. Severe 
brain swelling was defined prospectively in terms of signs likely to 
be life threatening. Data were visualised and associations tested using 
regression models in Stata 13. Since causal pathways were unclear 
we recorded unadjusted associations rather than risk over-adjusting 
models. The study was approved by ethics committees at each 
collaborating institution.
Results: Between 2009 and 2014, 549 children with ret+CM had 
admission ophthalmoscopy. Of these 260 had admission FA, and 
134 had admission FA and MRI. Children were more likely to have 
FA and/or MRI if they had more severe retinopathy or had more 
prolonged coma. 21/134 had severe brain swelling and 19/134 died. 
We found strong unadjusted associations (OR (95%CI)) between 
death and two types of focal retinal leakage (n=260: large focal 13.9 
(5.6-34.6), punctate focal 10.3 (3.1-34.4)). These types of leak were 
also associated with severe brain swelling (n=134: large focal 4.8 
(1.5-15.5), punctate focal 3.6 (1.2-11.1)).
Conclusions: This is the largest study of FA features in CM to date. 
Associations between focal leakage, death, and severe brain swelling 
suggest that in paediatric CM fatal brain swelling results from 
breakdown of the BBB. Targets for new adjuvant treatments may be 
discovered by studying the causes of leak in the retina.

Large focal leak (left panel), and punctate focal leak (right panel)
Commercial Relationships: Ian J. MacCormick, None; 
Karl Seydel, None; Michael Potchen, None; Samuel Kampondeni, 
None; Robert Heyderman, None; Malcolm Molyneux, None; 
Nicholas V. Beare, None; Macpherson Mallewa, None; 
Gabriela Czanner, None; Terrie Taylor, None; Simon P. Harding, 
None
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W1206R mutation in mouse factor H causes retinal thrombosis 
and ischemic retinopathy
Delu Song1, Imran Mohammed3, Yoshiyasu Ueda2, Lin Zhou2, 
Rupak Bhuyan1, Takshi Miwa2, Wen-Chao Song2, Joshua L. Dunaief1. 
1Scheie Eye Institute, University of Pennyslvania, Philadelphia, 
PA; 2Department of Pharmacology, University of Pennsylvania, 
Philadelphia, PA; 3Academic Ophthalmology, University of 
Nottingham, Nottingham, United Kingdom.
Purpose: Factor H (fH) is an inhibitor of the complement cascade. 
SNP changes or rare mutations in fH are associated with age-
related macular degeneration (AMD) and atypical hemolytic uremic 
syndrome (aHUS), which is a form of thrombotic microangiopathy. 
To generate a mouse model of aHUS, we created a point mutation 
(W1206R) in the mouse fH gene, mirroring a human aHUS-
associated mutation. The mutant mice exhibited pathological features 
similar to human aHUS and had thrombosis in multiple organs 
including the retina; here we characterize the retinal manifestations.
Methods: Mice with a W1206R mutation (fHR/R) were generated 
using a gene targeting approach. Fundus imaging and fluorescein 
angiography (FA) were performed to assess retinal appearance and 
perfusion in fHR/R, heterozygous (fHW/R) and wild-type control mice 
(fHW/W) at age 10 wks. After euthanasia, eyes were processed for 
histology. Immunostaining with complement component 3 and fibrin 
were performed on cryo-preserved sections.
Results: Fundus images showed retinal artery occlusion, retinal vein 
dilation, cotton wool spot-like lesions, and hypopigmented spots in 
FHR/R but not FHW/R and FHW/W mice (Fig 1A and B).  
FA demonstrated significantly delayed perfusion and widespread 
hypoperfusion in FHR/R mice compared to other genotypes  
(Fig 1C and D). Thinning and effacement of the inner retina, dilated 
retinal veins (Fig 2A and B), undulation of photoreceptor nuclear 
layer and inner/outer segments, and RPE vacuolar degeneration  
(Fig 2C and D) were observed in FHR/R mice. There was strikingly 
more C3 immunolabeling in Bruch’s membrane and fibrin 
immunolabeling in the retinal vasculature in FHR/R mice than other 
genotypes.
Conclusions: Our results indicate that the W1206R mutation of the 
mouse fH gene leads to retinal thrombosis and ischemic retinopathy, 
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as well as sub-RPE deposits. They suggest that complement 
dysregulation could contribute to thrombotic disorders in the retina. 
This mouse line can serve as a model of retinal vascular occlusion.

Fundus images showed retinal artery occlusion, retinal vein dilation, 
cotton wool spot-like lesions, and hypopigmented spots in mutant 
mice (A and B). Fluorescein angiography showed delayed perfusion 
and widespread hypoperfusion in mutant mice (C and D).

Photomicrographs of plastic sections of mouse retinas showing 
ischemic retinopathy in mutant mice (B and D).
Commercial Relationships: Delu Song; Imran Mohammed, None; 
Yoshiyasu Ueda, None; Lin Zhou, None; Rupak Bhuyan, None; 
Takshi Miwa, None; Wen-Chao Song, None; Joshua L. Dunaief, 
None
Support: CTSA/NIH KL2; NIH/NEI RO1 EY015240
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An analysis of the phase 2 trial with intravitreal aflibercept and 
suprachoroidal triamcinolone acetonide compared to intravitreal 
aflibercept alone in retinal vein occlusion patients in terms of 
perfusion status
Michael Singer1, Glenn Noronha2. 1Med Ctr Ophthalmology Assoc, 
San Antonio, TX; 2Cleasied Biomedical, Atlanta, GA.

Purpose: This study was to compare the combination of 
suprachoroidal triamcinolone acetonide (CLS-TA) with intravitreal 
aflibercept vs intravitreal aflibercept monotherapy in patients with 
retinal vein occlusion with a specific focus on perfusion status
Methods: This prospective IRB-approved study compared aflibercept 
monotherapy to aflibercept with suprachoroidal CLS-TA. Patients 
were retreated prn only with intravitreal aflibercept in both groups, 
if there was fluid above 340 μm in central subfield thickness (CST) 
on OCT or a decrease in BCVA of 10 letters from the prior visit, or if 
there was a 50 μm fluid increase with a 10 letter drop from the best 
BCVA reading. The primary endpoint was the number of additional 
intravitreal aflibercept injections over 3 months. Secondary endpoints 
included changes in BCVA and CST thickness by OCT. Planned 
exploratory analysis included retinal perfusion status as deteremined 
by flourescein angiography.
Results: 46 patients were randomized 1:1 into two arms. Patients 
in the combination arm had 61% (14) fewer additional aflibercept 
injections than the monotherapy arm. At 3 months the combination 
group gained 18.9 letters vs. 11.3 letters in the monotherapy group. 
In addition at month 3, 52.2% of patients gained ≥15 letters in the 
combination group vs. 43.5% of patients in the monotherapy group. 
CST was reduced by 446 μm in the combination therapy group vs. 
343 μm in the monotherapy group. Average CFT was 285 μm in the 
combination therapy group vs. 384 μm in the monotherapy group 
from baselines of 731 μm and 728 μm respectively.
Subset analysis was performed on perfusion status. In ischemic 
patients, BCVA improved 7 letters more in combination vs 
monotherapy. In non ischemic patients, combination therapy 
improved 8 letters more than mono therapy. In terms of change 
on OCT in non ischemic patients combination therapy OCT CST 
decreased by 106 μm vs monotherapy, and in ischemic patients, 
combination therapy decreased OCT CFT by 69 μm vs monotherapy.
Conclusions: Combination therapy resulted in more patients with 
increased visual acuity, decreased OCT thickness, and decreased 
injections vs aflibercept monotherapy in patients with RVO under the 
conditions of this phase 2 study. These apparently better results were 
maintained regardless of perfusion status.
Commercial Relationships: Michael Singer, Clearside Biomedical 
(R); Glenn Noronha, Clearside Biomedical (E)
Clinical Trial: NCT02303184
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Risk factors for recurrences in central serous chorioretinopathy
Alexandre Matet, Alejandra Daruich, Marta Zola,  
Francine F. Behar-Cohen. Jules-Gonin Eye Hospital,  
Lausanne, Switzerland.
Purpose: To describe recurrence patterns and investigate 
candidate risk factors for recurrences after acute central serous 
chorioretinopathy (CSCR).
Methods: For this observational case series, systemic and 
multimodal imaging parameters influencing recurrences in 52 patients 
with acute CSCR were evaluated using a frailty Cox proportional 
hazard survival model. The evaluated covariates included systemic 
findings: age, gender, treatment, duration of previous episode, history 
of corticosteroid use, stress, shift work, sleep disorder, depression, 
allergy, and cardiovascular risk (hypertension/dyslipidemia); optical 
coherence tomography (OCT) findings: subfoveal choroidal thickness 
(SFCT), irregular pigment epithelial detachment (PED), number of 
subretinal hyperreflective foci at leakage site; angiographic findings: 
intense leakage on fluorescein angiography, multifocal choroidal 
hyperpermeability on indocyanine-green angiography.
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Results: Twenty-five of 52 subjects (48%) presented ≥1 recurrences 
during a mean follow-up of 29±10 months [range, 12-54 months]. 
Follow-up duration did not differ between cases with or without 
recurrences (P=.4). Worse visual acuity levels (logarithm of the 
minimal angle of resolution) were associated with higher number of 
episodes during follow-up (P=.009, r=.36). In a univariate analysis, 
higher SFCT (P=.019), irregular PED (P=.047), multiple subretinal 
hyperreflective foci on OCT (P=.011), and shift work (P=<.0001) 
were significantly associated with recurrences, with a near-significant 
influence of non-intense fluorescein leakage (P=.054) and allergy 
(P=.073). In a multivariate analysis, higher SFCT (P=.017),  
non-intense fluorescein leakage (P=.016) and shift work (P=.0003) 
remained significant and independent risk factors for recurrences.

Conclusions: These results contribute to identify CSCR patients at 
higher risk of recurrence, who could benefit from earlier and/or more 
intensive therapeutic intervention.
Commercial Relationships: Alexandre Matet; Alejandra Daruich, 
None; Marta Zola, None; Francine F. Behar-Cohen, None


