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Introduction
Exudative age-related macular degeneration (Age-related 

Macular Degeneration – AMD) is responsible for 80% of cases 
of severe visual impairment associated with AMD (1).

The introduction of vascular endothelial growth factor 
(VEGF) inhibitors was a breakthrough in the treatment of exuda-
tive AMD. The first approved drug was pegaptanib sodium (Ma-
cugen), which is a selective RNA aptamer inhibiting a VEGF165 
isoform. In 2005, a report of Rosenfeld (2) was published ad-
dressing the efficacy of a humanized monoclonal antibody, be-
vacizumab (Avastin) in exudative AMD. One year later, ranibizu-
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Abstract:	 Aim of the study: To evaluate the efficacy of intravitreal aflibercept administered to patients with exudative age-related macular 
degeneration.

	 Materials and methods: 70 patients with exudative age-related macular degeneration confirmed clinically and in additional dia-
gnostic procedures (fluorescein angiography and spectral domain-optical coherence tomography) were enrolled. All patients 
were administered three doses of intravitreal aflibercept at one-month intervals. Some patients (seven) received an additional 
injection of the drug two months after the last of the three injections. The best-corrected visual acuity and the optical coheren-
ce tomography findings were assessed at baseline and after the treatment.

	 Results: At baseline, the mean best corrected visual acuity was 0.20. After the injection of aflibercept it improved to the mean 
value of 0.32 with the difference being statistically significant (p < 0.001, Student’s t-test). The mean central subfield thick-
ness at baseline was 311.4  μm. It decreased to mean value of 254.5  μm with the difference being statistically significant 
(p<0.001, Student’s t-test).

	 Conclusions: Intravitreal injections of aflibercept improved clinical and anatomical parameters in patients with exudative age-
-related macular degeneration in the initial phase of treatment.
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Abstrakt:	 Cel pracy: ocena skuteczności afliberceptu podawanego doszklistkowo u chorych na wysiękową postać zwyrodnienia plamki 

związanego z wiekiem.
	 Materiał i metody: badaniem objęto 70 chorych na wysiękową postać zwyrodnienia plamki związanego z wiekiem potwierdzoną 

badaniem klinicznym oraz badaniami dodatkowymi: angiografią fluoresceinową i spektralną optyczną koherentną tomografią. 
Wszyscy chorzy otrzymali 3 dawki afliberceptu podane doszklistkowo w comiesięcznych odstępach. U części chorych (7) poda-
no dodatkową iniekcję leku po 2 miesiącach od 3. iniekcji. Analizie poddano najlepiej skorygowaną ostrość wzroku oraz wyniki 
badań optycznej koherentnej tomografii dna oka przed leczeniem i po nim.

	 Wyniki: u badanych średnia skorygowana ostrość wzroku w momencie kwalifikacji do leczenia wyniosła 0,20. Po podaniu iniek-
cji afliberceptu wynosiła średnio 0,32 i była istotnie różna statystycznie (p<0,001, test t-Studenta). Średnia grubość centralna 
siatkówki przed leczeniem wynosiła 311,4 μm. Po leczeniu obniżyła się do średnio 254,5 μm i była istotnie różna statystycznie 
(p<0,001, test t-Studenta).

	 Wnioski: iniekcje doszklistkowe afliberceptu w początkowej fazie leczenia powodują poprawę parametrów klinicznych i anato-
micznych u chorych na wysiękową postać zwyrodnienia plamki związanego z wiekiem.

Słowa kluczowe:	 aflibercept, zwyrodnienie plamki związane z wiekiem (AMD), śródbłonkowy czynnik wzrostu naczyń (VEGF), iniekcje doszklistkowe.

PRACE ORYGINALNE

mab (Lucentis), a Fab fragment of this antibody was launched. 
Recently, a new product, aflibercept (Eylea) was approved for 
treatment of exudative AMD. It is a recombinant fusion protein 
binding all VEGF-A isoforms as well as placental growth factor 
(PIGF), which is also involved in neovascularization process. 
Different studies have shown that aflibercept shows much hi-
gher affinity to VEGF than previously used products (3). Further-
more, it remains active in vitreous humor significantly longer 
than ranibizumab (4). This enabled the development of a new 
treatment algorithm involving less frequent intravitreal injec-
tions, the efficacy of which was confirmed in two large clinical 
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trials, VIEW1 and VIEW2. These studies demonstrated that do-
sage regimen including maintenance doses of aflibercept admi-
nistered every two months after the initial loading dose of three 
injections administered at one-month intervals is as effective as 
a monthly ranibizumab injections (5).

We decided to assess the initial treatment phase of patients 
with neovascular AMD according to the protocol including three 
intravitreal injections of aflibercept administered at one-month 
intervals, followed by maintenance doses administered every 
two months.

Aim of the study
The aim of the study was to evaluate the efficacy of intra-

vitreal aflibercept injections administered to patients with exu-
dative AMD.

Material and methods
70 patients with exudative AMD treated at the Depart-

ment of Retinal and Vitreal Surgery of the Medical University 
of Lublin were enrolled. The group consisted 39 women (56%) 
and  31  men (44%), who were treatment naive (55 patients) 
or who continued treatment (15 patients) after previous thera-
py with another anti-VEGF agent (ranibizumab or bevacizumab). 
The mean age was 67 years (age range of 55 to 83  years). 
All enrolled patients met the eligibility criteria set out by the Na-
tional Health Fund i.e.: visual acuity range from 0.1 to 0.5 
and age over 50 years. Patient with predominantly hemorrhagic 
and atrophic lesions were excluded from the study.

The study was conducted from May 2014 till March 2015; 
the treatment and follow-up lasted for 10 months altogether. 
The  patients were treated according to the regimen recom-
mended by the manufacturer: three initial injections of 2.0 mg 
aflibercept administered once a month, followed by injections 
of 2.0 mg aflibercet admininstered every two months, in case 
of  clinically confirmed disease progression. The total number 
of injections administered over the study was 220. 60 patients 
received three injections, and 10 patients received four injec-
tions.

As a part of eligibility assessment, all treated patients 
had the best-corrected visual acuity (BCVA) measured using 
Snellen charts. Additionally, spectral domain-optical coheren-
ce tomography (SD-OCT; Zeiss Cirrus) and fluorescein angio-
graphy (FA; OPTOS 200Tx) were performed. The interval be-
tween the screening visit and first aflibercept injection ranged 
from  2  to  3  months. After the third injection patients were 
scheduled for follow–up visits at 4-week intervals. During fol-
low-up visits BCVA re-assessed and SD OCT was performed 
to evaluate retinal structure, allowing appreciation of changes 
in  central subfield thickness (CST). Statistical analysis was 
performed with paired Student t tests.

Results
The baseline BCVA assessed during screening in the study 

group ranged from 0.1 to 0.5 (mean, 0.20; median, 0.175). After 
the treatment (administration of 3-4 intravitreal injections of afli-
bercept), BCVA ranged from 0.1 to 0.8 (mean, 0.32; median, 
0.30). The difference was statistically significant (p<0.001, 
Student’s t-test), as compared to the results obtained prior 

to  the treatment (Fig. 1). The mean BCVA gain in patients re-
ceiving aflibercept as the first line treatment and previously 
treated with other anti-VEGF agents was 0.1 and 0.04, respec-
tively. The mean CST assessed using OCT at baseline was 
311.4 (range 216-363)  μm. It decreased to 254.5  μm (range 
180–314) following the injections, and the difference between 
the two timepoints was statistically significant (p<0.001, Stu-
dent’s t-test) (Fig. 2).

Furthermore, the SD-OCT performed upon treatment com-
pletion (i.e. administration of three or four injections) demon-
strated lack of subretinal fluid and intraretinal edema in 44 pa-
tients (63%) (Fig. 3).

No significant ocular complication was observed over 
the  study, except for intraconjunctival hemorrhage in 16 ca-
ses (7% of injections). No systemic complications were noted, 
either.

Fig. 1.	 Best-corrected visual acuity at baseline and after aflibercept 
treatment.

Ryc. 1.	 Najlepsza skorygowana ostrość wzroku – wartości wyjściowa 
i po zakończeniu leczenia.

Fig. 2.	 Central subfield thickness in OCT at baseline and after afliber-
cept treatment.

Ryc. 2.	 Poddołkowa grubość siatkówki w obrazie badania OCT – war-
tości wyjściowa i po zakończeniu leczenia.
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Discussion
Anti-VEGF agents are used in long-term treatment of exu-

dative AMD. It requires a repeated administration of the drug 
as an intravitreal injection for even as long as several years. 
This gave rise to the to attempts to develop a new formulation 
which lasts longer, thus reducing the total number of injections. 

A number of reports indicate good results of aflibercept admi-
nistered intravitreally to patients with AMD and other retinal 
disorders requiring anti-VEGF therapy (6–10).

Our efficacy study of intravitreal aflibercept during the ini-
tial phase of exudative AMD treatment confirmed its efficacy 
in terms of both functional (BCVA) and anatomical (OCT) out-
comes. In most patients visual acuity gain and the morpholo-
gical improvement were achieved, which manifested in OCT 
as a reduction or a complete resolution of subretinal fluid 
and intraretinal edema (63% of patients). Similarly, in VIEW1 
and  VIEW2 trials, persistent intra- or subretinal fluid one year 
after treatment was shown in 27.6% and 32.3% of patients, re-
spectively (5). Only a minority of our patients needed a sub-
sequent (fourth) dose of aflibercet, administered two months 
after the loading dose. It is believed that the decreased number 
of injections in  exudative AMD is due to the pharmacokinetic 
properties of the drug and that after the three loading doses ad-
ministered at monthly intervals, subsequent injections can be 
performed every two months, if necessary. We discontinued 
treatment in  our patients, having confirmed a complete reab-
sorption of subretinal fluid and resolution of intraretinal edema. 
Preliminary observations in this group are in line with the  re-
ports on possible reduction in the number of injections with 
aflibercept. It should be noted, though, that we focused only 
on  the initial phase of treatment, which covers a few-month 
long follow-up period.

Further studies in patients previously treated with intravi-
treal injections of other anti-VEGF agents should be conducted. 
However, our preliminary results suggest slightly worse outco-
mes in these patients, which is probably due to recalcitrant na-
ture of some wet AMD forms.

Conclusions
Aflibercept is an effective intravitreal drug for the treatment 

of exudative AMD. It improves visual acuity or reduces vision 
loss in a significant number of patients during the first year 
of  treatment. Additionally, it resolves retinal edema and subre-
tinal fluid, either partially or completely. Eylea has an excellent 
safety profile. However, the long-term effects of the drug are 
still unknown, so further studies with longer follow-up are re-
quired.
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Fig. 3.	 63 year-old woman; OCT scans: BCVA=0.2 and subretinal flu-
id before treatment (A), BCVA=0.5 and lack of subretinal fluid 
after treatment (B).
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czenia (A) Vis c.c. = 0,2 i płyn podsiatkówkowy. Po zakoń-
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wchłonięciu.
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