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SUMMARY

Purpose: To assess the effect of intravitreal aflibercept on pigment epithelial detachment (PED) secondary to occult choroidal neovascularization (CNV)
in treatment-naive patients.

Patients and methods: Retrospective analysis of thirty-six patients (thirty-eight eyes) with mean age 77 (SD + 7), who were treated with aflibercept 2.0
mg (Eylea, Bayer) at the Department of Ophthalmology of 1st Faculty of Medicine of the Charles University and the Military University Hospital Prague.
All patients were treated in fixed regimen, which means 3 loading doases 1 month apart, followed by further

2-monthly doses over total 12-month period. Best corrected visual acuity (BCVA) was evaluated on Early Treatment Diabetic Retinopathy Study (ETDRS)
charts. Diameters as PED height, width and central retinal thickness (CRT) were assesed using spectral-domain optical coherence tomography. All
previously mentioned were analyzed et the baseline and than at every visit. Therapy complications were also evaluated.

Results: Borderline significant improvement in the mean of BCVA score of 3.2 letters (SD + 11.6, p = 0.05) at the end of follow-up period was observed.
Mean PED height at 12 months significantly decreased by 140 um (SD + 238, p < 0.01). Reductions in PED height were correlated with reductions in
central macular thickness (R = 0.94, p < 0.001) simultaneously with PED width (R = 0.45, p < 0.01). There was no significant correlation between PED
height decrease and visual acuity. PED rupture was observed in 3 eyes (8 %).

Conclusion: Aflibercept intravitreal therapy in fixed regimen in patients with PED secondary to occult CNV shows great anatomical effect. However,
correlation between PED diameters and visual acuity was not observed.
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parison with other neovascular lesions. In addition to the
actual process of progression of CNV, the condition has a
worse prognosis also due to affiliated atrophy of the RPE,
the risk of its rupture, and in the final result the formation

INTRODUCTION

Age-related macular degeneration (ARMD) is a progre-

ssive chronic disorder, which is the most common cause
of practical blindness in advanced countries in persons
aged over 50 years [1]. This is due primarily to its exu-
dative form, with the onset of choroidal neovascularis-
ation [2]. In the diagnosis of exudative form of ARMD
we differentiate between a number of subtypes, of which
approximately 10 % represent vascular serous detachment
of the retinal pigment epithelium [3]. Vascular serous de-
tachment of the RPE upon a background of occult CNV or
central retinal angiomatous proliferation (RAP) is a com-
plicated condition with a different development in com-
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of a disciform scar [4]. Configuration of an ideal therape-
utic plan is considered to be complex, not only due to the
aforementioned complications, but also due to the gene-
rally low anatomical and functional effectiveness of tre-
atment, which has been demonstrated by several studies
[5,6,7,8]. The only approved treatment according to SPC
at present is intravitreal anti-VEGF therapy. According to
ongoing studies, a combination of photodynamic therapy
and anti-VEGF appears to be effective [9].

The aim of this study is to present a retrospective evalua-
tion of one-year treatment of a group of patients with newly

CZECH AND SLOVAK OPHTHALMOLOGY 2/2020



diagnosed serous detachment of the RPE secondary to occult
form of CNV, and to compare our results with those of clini-
cal trials. In treatment, the aflibercept preparation was used
in a fixed dose regimen.

COHORT AND METHOD

A total of 38 eyes of 36 patients were included in the retro-
spective study conducted at the Department of Ophthalmolo-
gy, 1st Faculty of Medicine, Charles University and Central
Military Hospital in Prague. The treatment took place within
the period from January 2017 to June 2019. Table 1 summa-
rises the basic demographic and clinical data on the cohort
of patients.

A condition for inclusion in the study was a treatment-
-naive patient with newly diagnosed vascular serous
RPE detachment, which was treated using the afliber-
cept preparation in a fixed dose regimen for a period of
at least 12 months. The treatment was based on summary
data on the preparation, thus commencement with three

intravitreal injections of 2 mg of aflibercept at intervals
of one month, followed by four injections at intervals
of two months. The entrance criteria, in addition to the
above-stated diagnosis, were best corrected visual acuity
within the range of 35-70 letters of ETDRS optotype,
size of lesion up to 8 DA (disc area — surface of optic
nerve papilla), scope of haemorrhage maximally up to
25 % of the lesion and demonstration of active CNV by
fluorescence angiography and spectral domain optical
coherence tomography (SD-OCT). The present vascular
serous RPE detachment had to have subfoveal locali-
sation (within the range of maximum 500 pm from the
fovea) and initial height greater than 250 um. At each
follow-up visit a complete examination was conducted,
covering determination of BCVA on ETDRS optotypes
and SD-OCT (Heidelberg Spectralis; Heidelberg Indust-
ries, Heidelberg, Germany). Fluorescence angiography
was performed at the initial visit in order to confirm
the presence of choroidal neovascularisation associated
with serious RPE detachment (Fig. 1). Central retinal

Fig. 1. Fluorescence angiography at baseline examination

A. Early phase of fluorescence angiography identifying hyperfluorescent lesion of choroidal neovas-
cularisation with infiltration on the upper edge of the lesion, peripheral filling of RPE detachment, on
lower edge evident hypofluorescence corresponding to haemorrhage

B. Middle phase with progressive filling of deposit of RPE detachment with fluorescein

C. Late phase identifying homogeneous hyperfluorescence with sharp edges

Table 1. Baseline demographic and clinical characteristics (number of patients n = 36)
Characteristics

Sex - women n=27(75%)

Sex - men n=9(25 %)
Mean age 77 (SD7)
Mean visual acuity, number of letters of ETDRS optotypes + SD 559+10
Mean height of RPE detachment + SD 479.4 £ 202
Mean width of RPE detachment = SD 3145.3 £ 1465
Mean central retinal thickness + SD 751.4 + 211

ETDRS = Early Treatment Diabetic Retinopathy Study, n = number of patients, RPE = retinal pigment epithelium, SD = stan-

dard deviation
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Fig. 2. SD-OCT image of vascular serous detachment of retinal pigment epithelium upon a bac-
kground of occult choroidal neovascularisation
A. Method of measurement of height of RPE detachment
B. Method of measurement of width of RPE detachment

thickness was defined as the distance between the mem-
brana limitans interna (MLI) and the Bruch’s membra-
ne. The height of RPE detachment was measured using
a software caliper as the maximum vertical dimension
from the RPE to the Bruch’s membrane (Fig. 2). The
width of RPE detachment was measured by an identical
method as the maximum horizontal dimension.

Statistical analysis

Quantitative values were defined by the mean and standard
deviation. They were subsequently analysed using a Kolmo-
gorov-Smirnov normality test. Their changes were evalua-
ted with the aid of a Student t-test. The correlation between
changes of the height and width of RPE detachment and
CRT was determined with the aid of a Pearson correlation
coefficient. Statistical significance was set at p < 0.05.

RESULTS

In the selected cohort of patients (38 eyes), an improve-
ment of BCVA against the baseline values was recorded after
the first three intravitreal applications of aflibercept, on ave-
rage by 4.8 letters (SD + 9.0) of ETDRS optotype. Average
BCVA was 61 letters (SD + 12). This change was evaluated
as significant on the level of significance of p < 0.01. An
improvement by more than 15 letters was recorded in 4 eyes
(11 %), by 10 to 14 letters in 10 eyes (26 %), and within the
range of 3 to 9 letters in 9 eyes (24 %).

Deterioration of BCVA by more than 15 letters was not
recorded in any of the studied eyes, deterioration by 10 to 14
letters was recorded in 2 eyes (5 %) and by 3 to 9 letters in
6 eyes (16 %). Seven eyes (18 %) were evaluated as stable
(range from loss of 2 letters to gain of 2 letters).

Upon evaluation of BCVA after the final seven applicati-
ons, the mean value was 59 letters (SD + 13), mean gain in
comparison with baseline visual acuity was 3.2 letters (SD
+ 11.6). However, according to statistical significance this
change is on the borderline of significance (p = 0.05). Impro-
vement by > 15 letters was recorded in 5 eyes (13 %), impro-

90

vement by 10—14 letters also in 5 eyes (13 %), and improve-
ment by 3-9 letters in 12 eyes (32 %). By contrast, 3 eyes (8
%) deteriorated by > 15 letters, 2 eyes (5 %) by 10-14 letters
and 6 eyes (16 %) by 3-9 letters. Stability (range from loss
of 2 letters to gain of 2 letters) was recorded in 5 eyes (13 %).
The development of the absolute values of BCVA during the
course of application is illustrated in Graph 1.

Average height of RPE detachment at the baseline exami-
nation was 479 um (SD +202). During the course of applica-
tion it was significantly reduced. After the third application
there was a reduction of the height of RPE detachment by
132 um (SD =+ 205) upon comparison with the baseline va-
lues (p < 0.01). Complete absorption of the detachment in
this phase of treatment was not recorded in any of the ob-
served eyes. If we are to evaluate anatomical regression of
the finding as a reduction of height by > 50 um, then this
improvement was recorded in 23 eyes (61 %). By contrast,
increase of the height of RPE detachment by > 50 um was
recorded in 4 eyes (11 %).

In addition to this, 11 eyes (28 %) remained stable. The
mean reduction of the height of RPE detachment after the
7th application, in comparison with the baseline measure-
ments, was 140 um (SD £ 238, p < 0.01). An overall impro-
vement of the finding (reduction of height by > 50 um) was
achieved in 23 eyes (61 %). An overall deterioration of the
finding (increase of height by > 50 pm) occurred in 5 eyes
(13 %), with 10 eyes (26 %) remaining stable. In one case
complete absorption of RPE detachment took place.

Changes in the values of the height of RPE detachment
correlated with changes of CRT (R = 0.94, p < 0.001). This
correlation is given by the subfoveolar deposit of the RPE
detachment. The reduction in detachment width also corre-
lated with the decrease in detachment height (R = 0.45, P <
0.01). The same applied upon a comparison of the develop-
ment of the values of the width of RPE detachment and CRT
(R=10.46,p <0.01). The development of the absolute values
of height of RPE detachment, width of RPE detachment and
CRT is illustrated in Graph 2.

The OCT finding at the final follow-up visit did not mani-
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fest any signs of exudative activity (presence of intraretinal
or subretinal fluid) in 15 eyes (39 %). In two eyes (5 %) the
presence of a crack in the RPE was recorded at the baseline
visit. In the case of another 3 eyes (8 %) a rupture of the RPE
occurred, in all cases immediately after the initial applica-
tion. No other complications were observed in connection
with the intravitreal application of pharmaceuticals.

DISCUSSION

Occult CNV associated with serous RPE detachment is
considered a specific entity of exudative ARMD, which is
difficult to treat [10,11,12]. According to Pauleikhoff et al.
[12], it results in a significant loss of BCVA by more than 3
rows in 40-50 % of eyes during the course of one year.

Knahani et al. [13] analysed a number of retrospective
studies examining the influence of anti-VEGF therapy,
at various dosing intervals, on the development of RPE
detachment secondary to CNV. Five of the analysed ret-

rospective studies recorded an anatomical and functional
improvement, the same number of studies described visu-
al stability and anatomical improvement, and one study
described a decrease in the values of visual acuity despite
an anatomical improvement of the finding. The conclu-
sion of this broad analysis is that it is difficult to predict
anatomical and functional change, and that there is an ab-
sence of their correlation.

Chen et al. [14] evaluated the influence of treatment
with aflibercept over the course of one year in 28 eyes
with RPE detachment secondary to occult CNV. The
study demonstrated an improvement of BCVA by 4.5
letters (SD =+ 23) of ETDRS optotype. Our results de-
monstrate an identical trend, with an improvement by
3.2 letters (SD + 11.6). We attribute the smaller gain in
our study to the different therapeutic schema, since in
the study by Chen et al. the treatment took place more
intensively, commencing with six monthly applications
before switching to dosing every two months. It is pre-
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cisely the length of the “loading phase” that probably
contributed to the better development of BCVA. In our
study, average BCVA of 61 letters (SD + 12) after 3
applications decreased to 59 letters (SD + 14) after the
7th application. It is probable that this was contributed
to by the change of monthly interval from the loading
phase to the interval of dosing every two months. This
conclusion is in accordance with other clinical trials
engaging with the treatment of occult CNV associated
with serous RPE detachment within a regimen of a two-
-monthly application interval [15,16].

Broadhead et al. [15] analysed anatomical changes
within the framework of one year of treatment with
aflibercept in 43 eyes with RPE detachment seconda-
ry to CNV. This concerned a cohort of patients with
a finding of resistant RPE detachment following prior
anti-VEGF therapy. At the end of the observation pe-
riod they recorded an anatomical improvement with a
reduction in height by > 50 um in 42 % of eyes (in our
cohort 61 % of eyes), a stable finding in 56 % of eyes
(in our cohort 26 %) and anatomical deterioration in 2
% of eyes (in our cohort 13 %). The different proportio-
nal distribution in the above study, with a predominan-
ce of stable findings, can be attributed to the previous
anti-VEGF therapy. However, in this study also, as in
ours, the changes in the decrease in height of RPE de-
tachment are evaluated as significant.

The reduction in the height of RPE detachment from
an average 479 um (SD £ 205) to 340 pm (SD + 179)
after one year of observation in our study is smaller in
comparison with the extensive study published by Cho et
al. [17]. This study analyses a cohort of 202 eyes with
RPE detachment secondary to CNV within the framework
of one year of treatment with ranibizumab or aflibercept,
with a three-month loading phase and subsequent pro re
nata (PRN) regimen. The authors state a reduction in the
height of RPE detachment from an initial average 453 pm
(SD £261) to 230 pm (SD =+ 142).

We attribute the less pronounced reduction in the height of
detachment to the smaller number of patients in our cohort
(38 eyes in comparison with 202 in the study by Cho et al.).
An associated result of the aforementioned study is the sig-
nificantly greater effectiveness of aflibercept on reducing the
height of RPE detachment in comparison with ranibizumab
(Lucentis, Novartis) [17].

The finding of CNV activity confirmed on OCT in 61 % of
eyes in our study after the 7th application was in accordance
with the results published by Zinkernagel et al. [16], who

state a finding of presence of intraretinal or subretinal fluid
in 55 % of eyes in the final evaluation.

The absence of a significant correlation between redu-
ction of height of detachment and gain of letters in our
study is consistent with the results of other studies focu-
sing on the influence of anti-VEGF therapy on the dimen-
sions of RPE detachment [8,15,22]. In these patients, the-
re is strong suspicion that improvement of BCVA is due to
the influence of other factors than only change of the size
of RPE detachment, such as the presence or absence of
intraretinal or subretinal fluid [8,15,22]. On the contrary,
the studies published by Zinkernagel et al. [16] and Chen
et al. [14] assert that complete absorption of detachment
leads to a higher incidence of RPE atrophy, and therefore
that complete anatomical correction is not necessary or
even desirable for the success of therapy with regard to
visual acuity.

Rupture of the RPE, according to localisation, may be
a condition which complicates therapy. It occurs upon
a background of contraction of the neovascular mem-
brane after application of an anti-VEGF preparation. An
increased risk exists primarily in the case of more ex-
tensive vascular detachments of the RPE due to greater
intraluminal pressure [18]. Height of detachment greater
than 400 pum is considered a risk factor [19]. The descri-
bed incidence of RPE ruptures is 17-26 % [18,20], with
predominant occurrence in the initial phases of therapy
[21]. In our study we recorded an incidence of rupture
in 8 % of the observed cases (3 eyes). The discrepancy
in the incidence is again due to the smaller cohort of pa-
tients, but in all the recorded cases the rupture occurred
immediately after the first application of the anti-VEGF
preparation, which is in accordance with the results pre-
sented by the aforementioned study [21].

The limitations of our study are its retrospective design, the
smaller cohort of patients and the absence of a control group
of patients treated with another anti-VEGF preparation.

CONCLUSION

In conclusion it is possible to state that our study confir-
med the influence of aflibercept on anatomical improvement
of a finding of vascular serous RPE detachment, with a sig-
nificant reduction. The absence of a correlation between the
reduction of detachment and the gain in letters indicates that
the treatment of this subtype of CNV is insufficient in current
therapy, and requires further studies examining new proce-
dures or methods.
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