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ONE-YEAR FOLLOW-UP OUTCOMES 
OF TREATMENT OF WET AGE-RE-
LATED MACULAR DEGENERATION 
WITH AFLIBERCEPT
SUMMARY
Purpose: To evaluate one-year follow-up outcomes of the treatment with aflibercept in 
patients with newly diagnosed wet age-related macular degeneration (AMD).
Methods: It was a retrospective analysis of 28 eyes of 28 patients with an average age 
of 74,2 years, who were treated with aflibercept at the Department of Ophthalmology, 
University Hospital Královské Vinohrady in Prague. All patients were treated according to 
the SPC, it means initial 3 injections at monthly intervals, followed by 4 injections every 
2 months. We evaluated the change in the best corrected visual acuity (BCVA) on Early 
Treatment of Diabetic Retinopathy Study (ETDRS) charts and the change in central retinal 
thickness (CRT) by the optical coherence tomography (OCT).
Results: The mean input visual acuity was 61,5 letters of the ETDRS optotype. After the 
initial 3 injections the BCVA improved to 70,5 letters and after one year‘s treatment, 
it dropped slightly to 68,1 letters. Better or equal visual acuity had 25 eyes (89,3 %), 
with worsening in 3 eyes (10,7 %). CRT decreased from an entry average of 360,9 μm to 
253,3 μm after the initial phase and to 233,8 μm after one year treatment. No signs of 
disease activity had 25 eyes (89,3 %) at the end of the follow-up period. There were no 
complications of the treatment.
Conclusion: In our study, we confirm the efficacy and safety of aflibercept in patients 
with newly diagnosed wet AMD. Following the fixed treatment regimen we can achieve 
similarly excellent outcomes in real clinical practice as in clinical trials.
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INTRODUCTION

Age-related macular degeneration (ARMD) ranks 
among degenerative and progressive pathologies affec-
ting the central part of the retina. In developed count-
ries it is the most frequent cause of practical blindness 
in persons older than 65 years [10]. It concerns a multi-
factorial pathology, and its prevalence increases mainly 
with age. Further risk factors are currently considered 
to be smoking, insufficient intake of antioxidants, white 
race, UV radiation, diseases of the cardiovascular sys-
tem including hypertension, diabetes mellitus and obe-
sity. Of ocular factors, risk factors are pale colour of the 
iris and cataract surgery [15, 3]. Due to the ageing po-
pulation it is possible to expect that the prevalence and 
incidence of this pathology shall increase [9]. 

We distinguish between two forms of ARMD, dry and 
wet. In 85-90% of cases it concerns slowly developing dry 
(atrophic, non-exudative) form of ARMD, and in appro-
ximately 10-15% of cases rapidly progressing wet (neo-
vascular, exudative) form develops, with the onset of 
choroidal neovascularisation (CNV), which in as many as 
85% of cases leads to practical blindness. The patholo-
gy may be manifested by a combination of both forms 
[19, 9]. As a rule it is initially manifested unilaterally, with 
the second eye afflicted in 50% of patients after 5 years 

of duration, and in all patients after 10 years. Both for-
ms are typified by metamorphopsia, varying degrees of 
central scotoma and reduction of central visual acuity, in 
particular for near vision. ARMD itself does not lead to 
complete blindness, nevertheless, patients with very se-
vere wet form, with visual acuity of less than 0.05, state a 
deterioration of quality of life in 63% of cases [6].

A key role in the pathogenesis of the origin of CNV is 
played by angiogenic factors – primarily vascular endothe-
lial growth factor (VEGF) [13], as well as platelet-derived 
growth factor (PDGF) [18], transforming growth factor 
(TGF-β1), fibroblast growth factor (FGF), angiogenin and 
placental growth factor (PIGF) [22]. For the proper fun-
ctioning of the retina, it is necessary to have a balance 
between production and demand for VEGF. With increa-
sing age, due to the influence of reduced permeability of 
the Bruch's membrane (BM), an overproduction of VEGF 
takes place, which stimulates the formation of neovascula-
risations. VEGF, specifically for vascular endothelial cells, is 
generated as a consequence of hypoxia by the cells of the 
retinal pigment epithelium (RPE). Inflammatory mediators 
and angiogenic cytokines produce choroidal neovascula-
risation and subsequent exudation [1, 21].

The purpose of treating ARMD is to retard or entire-
ly halt the progression of this pathology, and thereby to 
prevent practical blindness. At present, the most effective 
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form ARMD, i.e. demonstrated CNV with wet form ARMD, 
initial visual acuity of 4/8 – 4/40, size of lesion maximum 
8 PD (diameter of of optic nerve papilla), any applicable 
haemorrhage maximally up to 25% of lesion. In the case of 
occult and minimally classic membranes, the presence of 
hard exudates or haemorrhage was necessary, or deterio-
ration of visual acuity by at least two rows of ETDRS opto-
types within the course of two months. The treatment was 
terminated upon a loss of 15 and more letters of ETDRS 
optotypes within the course of 12 months. 

We observed the change of best corrected visual acuity 
(BCVA) on ETDRS optotypes and the change of central reti-
nal thickness (CRT) on the instrument Cirrus 4000 HD-OCT 
(Carl Zeiss Meditec, Dublin, CA). The stated parameters 
were evaluated after 3.5 and 7 applications and compared 
with the baseline values.

RESULTS 

Average initial BCVA was 61.5 letters of ETDRS optoty-
pes (range 40-70). After three initial doses of 2 mg of afli-
bercept, BCVA improved to 70.5 letters of ETDRS (range 
50-85), the average gain was therefore +9.0 letters of 
ETDRS. A substantial improvement of >15 letters was 
attained in 9 eyes (32.1%), while 6 eyes (21.4%) impro-
ved by 10-14 letters, 4 eyes (14.3%) by 5-9 letters, and 8 
eyes (28.6%) by 0-4 letters. In one eye (3.6%) there was 
a loss of 6 letters.

After the 5th application (i.e. immediately before the 
6th injection) we recorded a slight decrease of visu-
al acuity to 68.4 letters of ETDRS (range 40-83) and the 
average gain against the baseline corresponded to +8.4 
letters. This slight decrease of BCVA can be explained by 
the fact that the application interval in this phase was 
now 2 months. An improvement of >15 letters was de-
monstrated in 2 eyes (11.8%), while 8 eyes (47.0%) had a 
gain of 10-14 letters and 2 eyes (11.8%) had a gain of 5-9 
letters. In 4 eyes (23.5%) a minimal improvement by 0-4 
letters was demonstrated, and in only one eye (5.9%) a 
loss of 2 letters was determined.

The resulting average best corrected visual acuity after 
the 7th application was 68.1 letters of ETDRS, in which 
25 eyes (89.3%) attained the same or better visual acuity 
(graph 1). The average gain of letters as against the ba-
seline examination was +7.1 letters after the 7th appli-
cation (graph 2). 7 eyes improved by >15 letters. In 6 
eyes (21.4%) visual acuity improved by 10-14 letters, in 
5 eyes (17.9%) by 5-9 letters and in 7 eyes (25.0%) by 0-4 
letters. We recorded a deterioration of visual acuity in 3 
eyes (10.7%), in which this concerned a loss of less than 5 
letters in 2 eyes and in one patient there was a loss of >15 
letters after the 7th application as a consequence of the 
development of extensive atrophy of the RPE. This con-
cerned the same patient who recorded a loss of letters 
after the three initial applications.

Average initial central retinal thickness (CRT) was 360.9 
µm (range 218-640). After three applications of aflibercept 
CRT was reduced by 107.6 µm to the value of 253.3 µm 

treatment of wet form ARMD is intravitreal application of 
pharmaceuticals with a vascular endothelial growth factor 
blocker (anti-VEGF), which suppresses the growth of newly 
formed blood vessels [24]. In the majority of patients, this 
treatment is able to stabilise the finding, and in some pati-
ents it can also improve visual acuity [12, 14, 23].

The first effective preparation against wet form ARMD 
was pegaptanib sodium (Macugen, Pfizer), modified RNA 
oligonucleotide, which binds with high affinity specifically 
only to isoform VEGF-A165, and blocks its binding to the 
receptor [12, 27]. Due to its lower effectiveness in com-
parison with other anti-VEGF preparations, it is no longer 
used in the Czech Republic.

The preparation ranibizumab (Lucentis, Novartis) repre-
sents a fragment of humanised antibody against vascular 
growth factor. The baseline studies for determining the 
efficacy and safety of ranibizumab are the MARINA and 
ANCHOR studies, which have unequivocally demonstrated 
the positive effect of this treatment [7, 23].

To date the most recently registered preparation is afli-
bercept (Eylea, Bayer). This is recombinant fusion protein, 
composed of binding parts of VEGFR-1, VEGFR-2 and Fc 
parts of antibody IgG1 [8, 26]. Similarly to ranibizumab, it 
binds all isoforms of VEGF-A. However, its affinity to mole-
cule VEGF-A is 10-100 times higher. It acts as a false recep-
tor, which binds VEGF-A, B and PIGF.

The aim of this study is a retrospective evaluation of one
-year treatment of a group of patients with newly diagno-
sed wet form ARMD treated with aflibercept, and a com-
parison of our results with the results of clinical trials.

METHOD AND COHORT

Our own cohort comprised 28 eyes of 28 patients, of 
whom 11 were men and 17 women. In all cases it con-
cerned patients with newly diagnosed wet form ARMD 
(i.e. without prior treatment). The treatment took place 
at the Department of Ophthalmology at Královské Vino-
hrady University Hospital in the period from January 2014 
to November 2016. The average age of the patients was 
74.2 years (range 54 - 88 years). In all patients only one eye 
was treated. 17 eyes (39.3%) were phakic, 11 eyes (60.7%) 
were aphakic. In 15 eyes (53.6%) this concerned treatment 
of the better eye.

All the patients in our cohort were treated according to 
the summary of product characteristics (SPC), i.e. by an 
initial 3 injections of 2 mg of aflibercept at intervals of one 
month, followed by 4 injections at intervals of 2 months. 
The observation period is 12 months.

In 10 patients, in whom there was no clear biomicrosco-
pic or OCT finding, fluorescence angiography (FAG) was 
supplemented for verification of the presence and type 
of CNV. The cohort comprised 9 eyes (32.1%) with classic 
CNV, 2 eyes (7.2%) with minimally classic CNV and 17 eyes 
(60.7%) with occult CNV.

A condition for the commencement of treatment with 
aflibercept was the fulfilment of all the then valid indicati-
on recommendations for payment for the treatment of wet 
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µm (range 186-470). 25 eyes (89.3%) were without signs 
of CNV activity. The average CRT value as against the base-
line value is illustrated by graph 3, while graph 4 shows the 
average change of absolute CRT values.

We did not record any inflammatory reactions, retinal 
detachment or any other complications in this observed 
cohort.

(range     181-495). In 23 eyes (82.1%) the edema in the 
macula was completely absorbed, in the remaining 5 eyes 
(17.9%) activity of CNV was still perceptible on OCT. At 
further follow-up examinations the reduction of CRT was 
not so substantial. After the 5th application the CRT value 
was 250.2 µm (range 183-349). One month after the final 
7th application CRT reached the outcome value of 233.8 

Chart 3: Average CRT Chart 4: Average change in CRT

Graph 1: Average BCVA Chart 2: Average change in BCVA 

Fig. 1: Initial fundus photography: patient 
– 75-year-old male, initial BCVA 63 ETDRS 
letters, CRT 348 µm, fluorescence angio-
graphy – minimally classic CNV.
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cohort the occult type predominated – 60.7%.
The average gain of letters after 12 months of treatment 

in the VIEW 1 trial was +7.9 letters, and +8.9 letters in the 
VIEW 2 trial. A gain of > 15 letters was attained in the VIEW 
1 trial by 30.6% of patients, and in VIEW 2 by 31.4% of 
patients. Our cohort had a slightly lower average gain of 
letters, i.e. +7.1 letters, and less patients attained a gain 
of > 15 letters – 25%. This fact can be attributed to the 
better initial value of BCVA in our cohort, where there was 
less room for a more substantial improvement during the 
course of treatment.

The reduction of CRT after 12 months of treatment was 
128.5 µm in the VIEW 1 trial, and 149.2 µm in the VIEW 
2 trial. In our cohort the reduction of CRT was analogous 
– 127.1 µm. In the VIEW 1 trial 63.4% of patients were 
without signs of activity of the pathology, and in VIEW 2 
71.9% of patients, in our cohort 89.3%. This difference may 
have been caused by the different representation of the 
types of CNV and also by an error of small numbers.

In addition to these two large clinical trials, there are 
various publications evaluating the effect of aflibercept 
in regular clinical practice. This predominantly concerns 
publications comparing the effectiveness of treatment 
using aflibercept with other anti-VEGF preparations, or 
evaluates its effect in patients following prior treatment 
with another preparation (2, 4, 11, 20, 31). There are 
less studies available publishing the results of treatment 
of “naïve” patients, i.e. patients without any prior tre-
atment (5, 29, 30). As an example, it is possible to pre-
sent the publication by Warwick et al. - one-year resul-
ts of fixed treatment with aflibercept in naïve patients 
(30). In their cohort they evaluated 58 eyes of 51 pa-
tients with an average age of 82.8 years. The average 
initial BCVA value was 54.2 letters of ETDRS and CRT 
of 284.2 µm. After 12 months of treatment by 7 doses 
they attained a gain of +4.67 letters of ETDRS, and CRT 
decreased by only 35.6 µm. The better anatomical and 
functional results in our cohort can be explained by the 
different representation of the type of CNV and higher 
age of the patients in Warwick's study. The higher age 
of the patients may have been responsible primarily for 

DISCUSSION

Anti-VEGF therapy is currently the method of first 
choice for patients with wet form ARMD. The most re-
cent anti-VEGF preparation to receive registration and 
payment is aflibercept.

The effectiveness and safety of aflibercept in the tre-
atment of wet form ARMD was verified by the clinical 
trials VIEW 1 and VIEW 2. This concerned a multicentric 
study in phase III, double-blind, prospective randomised 
trial, which actively monitored the clinical efficacy of afli-
bercept in comparison with ranibizumab. These were the 
largest controlled studies of the treatment of wet form 
ARMD with an anti-VEGF preparation (VIEW 1 n= 1 217, 
VIEW 2 n= 1 240 (14, 25).

Both trials had very similar characteristics of the cohort. 
Among the inclusion criteria were age of over 50 years, 
active subfoveal lesion on a background of ARMD, juxtafo-
veal lesion with infiltration in the fovea into the total size 
of the lesion up to 12 PD, CNV incorporating at minimum 
50% of the size of the lesion, BCVA between 73 and 22 
letters of ETDRS optotype. The exclusion criteria included 
any previous systemic treatment of ARMD (an exception 
was food supplements), intraocular inflammation or glau-
coma in anamnesis.

The patients in these trials were divided into 4 groups: 
3 different dosing regimes of aflibercept – 0.5 mg per 
month, 2 mg per month, 2 mg per 2 months after 3 ini-
tial monthly doses (therefore as in our cohort according 
to SPC), in the fourth group the patients were treated 
with ranibizumab (2 mg per month). According to the 
type of CNV, in the VIEW 1 trial the cohort compris-
ed classic CNV in 23.6% of cases, minimally classic in 
36.5%, occult in 39.2%, and in the VIEW 2 trial in the 
same order 28.8%, 34.6% and 35.9%.

In our cohort 28 eyes were observed. Average initial 
BCVA in our cohort was somewhat better – 61.5 letters of 
ETDRS (VIEW 1 55.7 and VIEW 2 51.6), while by contrast 
the initial CRT value was worse – 360.9 µm (VIEW 1 324.4 
µm and VIEW 2 342.6 µm). The reason for this could be the 
different representation of the type of CNV, since in our 

Fig. 2: Initial OCT – presence of fluid. Fig. 3: OCT after 3 applications – CRT 233 µm, without fluid, BCVA 
70 ETDRS letters (7 letters gain).
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results of treatment attained in clinical trials (16, 17, 28).

CONCLUSION

The results we attained in the treatment of wet form 
ARMD with aflibercept are comparable with the results of 
clinical trials. By adhering to a fixed dosing regime, we en-
sured sufficient intensity of treatment, which in the majo-
rity of patients enabled us to preserve stable visual acuity. 

atrophic changes of the retina.
The Czech national register AMADEUS has also evalua-

ted the effect of anti-VEGF treatment in real clinical prac-
tice. The register has recorded the results of treatment of 
more than 8000 patients in the Czech Republic. An ana-
lysis thereof demonstrates the significance of sufficient 
frequency of follow-up examinations, and in particular of 
applications. If patients are treated sufficiently intensively 
it is possible in clinical practice to approach the excellent 

Fig. 5: OCT after 7 applications – CRT 221 µm, without fluid, BCVA 
75 ETDRS letters (12 letters gain).

Fig. 4: OCT after 5 applications – CRT 248 µm, presence of fluid, 
BCVA 73 ETDRS letters (10 letters gain).
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