
PURPOSE:To evaluate the effectiveness of intravitreal aflibercept in neovascular age-related macular 
degeneration (AMD) patients  followed in our clinic. 
METHOD:The examination file and optical coherence tomography (OCT) datas were investigated retrospectively.Patients divided 
into two groups according to previous therapies: patients received treatment before aflibercept (Group1) and started treatment with 
aflibercept (Group2).In Group2,patients were treated with pro-re-nata (PRN) regimen after 3 loading doses monthly.In Group1 patients 
were treated directly with PRN regimen after switching to aflibercept.      
RESULTS:154 eyes of 116 patients were enrolled. Average age of the patients were 75,2.The average follow-up duration was 39,01 
months.The differences between the groups were statistically insignificant according to the sex,laterality of the eye and the post-
aflibercept therapies (p>0,05).The number of aflibercept injections in Group2 was significantly higher than Group1 (p<0,05).VA 
changes both in the groups and between the groups were not significant in post-aflibercept and last visits,in comparison with the VA 
values before aflibercept injection (p>0,05).In Group1,central and average macular thickness in post-aflibercept and last visits were 
significantly thinner than pre-aflibercept visit (p<0,05).In Group2, the difference of central macular thickness values between pre and 
post-aflibercept visits was significant (p<0,05),however the difference between pre-aflibercept and last visits was not (p>0,05). In 
Group2, the average macular thickness values in both post-aflibercept and last visits were significantly thinner than the pre-aflibercept 
visit (p<0,05).Changes in macular thickness values between two groups were statistically insignificant (p>0,05).          
CONCLUSION:In treatment of neovascular AMD,intravitreal aflibercept is an effective method to avoid VA loss and to heal macular 
morphology.
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INTRODUCTION:
AMD was firstly described in 1885 by Otto Haab as a disease which 
was characterized with pigmenter and atrophic changes in macula 

[ ]and progressive central vision loss in the patients over 50. ¹  The 
other name of the disease is senile macula degeneration. AMD is 
chronical and progressive disorder and in developed countries it is 
one of the major reasons of irreversible central vision loss in the 

[2, 3]population of over 50.  In 2030, it is expected that AMD will be 
the main reason of blindness by leaving behind  diabetic 

[4]retinopathy (DRP) and glaucoma in developed countries.  
Clinically, there are two types of the disease: Dry and wet. Dry type 
is characterized with the loss of choriocapillaris and 
photoreceptors in addition to progressive RPE atrophy. It is also 
named as atrophic, nonneovascular or nonexudative type. On the 
other hand wet AMD is typical with the leakage and/or 
haemorrages derived from neovascular membranes to RPE and 
macula. That is why it is also called exudative or neovascular type. 
Although AMD is most commonly seen as dry form in routine 

[5]practice, wet form is more relevant with vision loss.  On the 
contrary of dry form's slow progression,  a rapid and sudden vision 
loss occurs in wet AMD due to the fluid leakage and/or 

[6]haemorrages from neovascular membranes.  It is expected that 
[7]the prevelance of disease will increase with aging population.  

Therefore numerous studies have been done on the treatment of 
wet AMD. Prior to photodynamic therapy (PDT) , laser 

photocoagulation was performed for the treatment of wet AMD 
chronologically. However it was reported that laser laser 
photocoagulation wasn't supposed to be performed anymore 
because not only it is beneficial in just %15 of patients according to 
the localisation and subtype of the lesion, but also it has a high 

[8]iatrogenic central scotoma risk in subfoveal lesions.  PDT is the 
procedure of laser induced destruction of neovascular membranes 
in macula by reacting with verteporphine given into blood 
circulation peripherally and the main advantage of PDT is not 

[9]damaging retina during procedure.  After PDT, antiVEGF agents 
were developed as the ultimate therapy in AMD and these agents 
were changed the neovascular AMD tretment principles deeply. 
Superiority of antiVEGF agents to PDT has been proven in AMD 

[10]treatment.  Moreover antiVEGF agents avoid the final outcomes 
of disease like choroidal neovascularisation and vascular 

[11]leakage.  These are the reasons why antiVEGF agents are 
currently accepted as “gold standart” modality of neovascular 
AMD treatment. As an antiVEGF agent, Pegaptanib was the first 
one produced and approved by American Food and Drug 
Administration (FDA) (2004) for intravitreal usage. Pegaptanib 
was followed by Ranibizumab (2006) and finally Aflibercept 
(2011) respectively. Bevacizumab was approved by FDA in 
february 2004 in metastatic colorectal cancer for intravenous 
usage. Although bevacizumab is off-label for intravitreal injection, 
it has been used quite widely especially in USA. Aflibercept is the 
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ultimate antiVEGF agent and it was approved by FDA in 2011. It 
was declared as VEGF-Trap firstly because it can catch the 
circulating VEGF molecules like a trap. It can inhibite whole 
isoforms of VEGF and PIGF in intravitreal injection. It is a fusion 
protein which was formed by the antigen binding parts of VEGF 
receptor 1, 2 and Fc part of IgG. Molecular formula of aflibercept is 
C₄₃₁₈H₆₇₈₈N₁₁₆₄O₁₃₀₄S₃₂. In the literature there are many studies 
about aflibercept showing its clinical and anathomical curative 

[12-17]effect  in the patients of AMD and PCV.  Furthermore the 
number of these studies are increasing day by day. While some of 

[12,13]these studies are including naive patients,  some are including 
[14-17]the ones received another treatment before.  Metaanalysis 

including resistant cases also shows thatmorphological recovery 
and vision stabilisation were achieved after switching to 

[18]aflibercept.  Distinctly, aflibercept is licensed to be performed 
with two-monthed intervals. Because aflibercept is the most recent 
antiVEGF agent, there has been numerous studies on it. Similarly, 
the purpose of this study was also determined the activity of 
aflibercept in the patients of neovascular AMD. In this study we 
aimed to evaluate the effectivity of aflibercept with VA and OCT 
outcomes in patients with neovascular AMD followed in our 
clinic. 
           
METHODS:
The eyes received at least 1 intravitreal aflibercept injection  due to 
neovascular AMD were enrolled to the study. There were no 
treshold value for VA and follow-up duration as an including 
criteria. Similarly phacic status of the patients were ignored. 
Neovascular AMD patients received no intravitreal aflibercept 
injection and non-neovascular AMD patients reveived intravitreal 
aflibercept injection were excluded. Polipoidal choroidal 
vasculopaty (PCV) patients and suspects were not seperated as a 
special subgroup. The study was realized retrospectively based on 
examination notes in patients' files and OCT analyses. In every 
visit VA, full anterior and posterior segment examination and 
macula OCT were performed to all patients. If needed, FFA was 
used. VA was evaluated by optometrists or ophthalmologists and 
measured from 4 meters –and 2 meters or 1 meter in case- with 
Early Treatment Diabetic Retinopaty Study (ETDRS) chart. VA 
values were converted into logMAR. TOPCON 3D 2000 was used 
for OCT and FFA imagination. While deciding the activity of 
disease; haemoragge next to the lesion in biomicroscopy, 5 letters 
or more loss of VA and existance subretinal or intraretinal fluid in 
OCT were regarded. Patients were divided into 2 groups according 
to their previous treatment history: The ones received any kind of 
treatment for exudative AMD (PDT, pegaptanib, bevacizumab, 
ranibizumab, triamcinolone) before aflibercept (Group 1)and the 
ones started treatment with aflibercept (naive patients) (Group 2). 
In group 2, patients were followed with pro-re-nata (PRN) 
regimen after 3 loading injections. In group 1, patients were 
followed directly with PRN regimen after switching to aflibercept. 
2 mg of aflibercept were performed in whole intravitreal 
injections. Patients were followed up monthly or maximum 
bimonthly depending on clinical congestion. Demographic values 
of patients, previous therapies (type and number), VA before 
aflibercept, central and average macular thickness values befaore 
aflibercept, VA after aflibercept, central and average macular 
thickness values after aflibercept, VA in last visit, central and 
average macular thickness values in last visit and other therapies 
after aflibercept were noted carefully. As the values of VA, central 
and average macular thickness after aflibercept, the values after 3 
loading doses in group 2 and the values in first visit after 
aflibercept injection in group 1 were included. During follow up 
cataract surgery were recommended if clinically significant. 
Cataract surgery and aflibercept injection were performed at the 
same time in some cases. In definitive statistics of data; average, 
standart deviation,  median, minimum value, maximum value, 
frequency and proportion value were used. Distribution of 
variable factors were measured with Kolmogorov-Simirnov test. 
Mann-Whitney U test as used for quantitative data. SPSS 22.0 
programme was used for statistical analyze. Statistically 
significance value was p=0,05. This study was approved by ethical 
comittee.

RESULTS:        
154 eyes of 116 patients were included to the study. In group 1 and 2 
there were 118 eyes 93 patients and 36 eyes of 31 patients 
respectively. Average follow up period was 36,01 months (46,69 
months[2-152] in group 1 and 13,8 months [2-77] in group 2). 

In both groups there were no statistical significant difference in 
age, sex, laterality of the eye and treatment ratio after aflibercept 
injection (p>0,05). Average age in this study was 75,2 and 79 eyes 
were women's, 75 eyes were men's. Aflibercept injection number 
was significantly higher in group 2 than group 1 (p<0,05)(Table 1, 
2). The most probable reason is loading dose factor of group 2.  
 
In Group 1 and 2, VA change weren't significant in first, pre-
aflibercept, post-aflibercept and the last visits (p>0,05) (Table 3, 4).

In Group 1, VA values of pre-aflibercept, post-aflibercept and last 
visits didn't change significantly in comparison with the VA values 
of first visit (p>0,05) (Table 3).

In Group 2, VA values of pre-aflibercept, post-aflibercept and last 
visits didn't change significantly in comparison with the VA values 
of first visit (p>0,05) (Table 3).

In comparison with the first visit, changes of VA values in pre-
aflibercept, post-aflibercept and last visits weren't significant 
between two groups (p>0,05) (Table 3).

In Group 1 and 2, central macular thickness values in pre-
aflibercept, post-aflibercept and last visits weren't significantly 
different (p>0,05) (Table 5, 6).

In Group 1, central macular thickness values in post-aflibercept 
and last visits were significantly lower than pre-aflibercept visit 
(p<0,05) (Table 5).

In Group 2, central macular thickness in post-aflibercept visit was 
significantly lower than pre-aflibercept visit (p<0,05). However 
the difference between the last visit and pre-aflibercept was not 
(p>0,05) (Table 5).

In comparison with first visit, central macular thickness values in 
post-aflibercept and last visits didn't significantly change between 
two groups (p>0,05) (Table 5).

In Group 1 and 2, difference of average macular thickness values in 
pre-aflibercept, post-aflibercept and last visits weren't significant 
(p>0,05) (Table 7, 8).

In Group 1, average macular thickness values in post-aflibercept 
and last visits were significantly lower than pre-aflibercept visit 
(p<0,05) (Table 7). 

In Group 2, average macular thickness values in post-aflibercept 
and last visits were significantly lower than pre-aflibercept visit 
(p<0,05) (Table 7). 

In comparison with first, the difference of average macular 
thickness changes in post-aflibercept and last visits weren't 
significant between two groups (p>0,05) (Table 7). 
     
DISCUSSION:
AMD is one of the main reasons of central vision loss and it is 
expected that AMD will be the most common reason of blindness 

[2-4]in near future by excelling DRP and glaucoma.  Recetly, our 
knowledge in medicine has advanced prominently due to 
technological developments and many unknown points have been 
clarified. Thus average duration of human life has elongated and 
senility-related disorders have been seen world widely. Senility 
and senility-related disorders are the most important economical 
burden all around the world today and therefore they give 
direction to the health politics. AMD is one of the leading senility-
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related disorders and its incidance increses by age. According to a 
[19]study, the prevelance of disease is %20 over 75 age.  Currently the 

population of over 75 age is more crowded than before owing to the 
technological developments. Therefore AMD is much more 
common clinical disorder in comparison with past. And it is 
obvious that it will affect much more people in the future than 
today. 

Although AMD is more common in dry type in clinical practice, 
wet type is more related with vision loss. There is no current 
certain treatment for dry type. Because wet type is more 
responsible for vision loss, treatment modalities are more focused 
on characteristical lesion CNVM. 

Vision loss in AMD is related with neovascularisation component 
of disease. Pathophysiologically, this is a kind of abnormal 
angiogenesis and the main point of angiogenesis is the imbalance 
between angiogenic and antiangiogenic factors. As neovascular 
AMD, DRP and retinopathy of premature are also angiogenesis-
based disorders and abnormal vessel formation is prognostic in 

[20]such disorders.  VEGF which is one of the strongest factor in 
angiogenesis is released from the cells in hypoxic-ischemic 
conditions, shows vigorous mitogenic activity on endothelial cells 

[21]and increases vascular permeability.  It was showed that VEGF 
[22]levels are high in blood circulation in AMD.  Therefore 

treatment of neovascular AMD is based on inhibition of VEGF 
[23,24]today.  For this purpose antiVEGF agents marked an era in 

treatment of wet AMD. Nowadays antiVEGF agents are golden 
standart in treatment. Not only the target molecule is known today 
but also it is showed that short-term activity of PDT is not valid in 
long-term, antiVEGF agents are indispensable for wet AMD. 
Similarly PDT is not recommended for treatment of AMD as 
monotherapy anymore. Clinical trials has stated that PDT is more 
convenient for combination with antiVEGF agents or in case of 

[25-28]resistance to these agents.  

In a prospective study organized in Japan, it is reported that 
aflibercept recovered both VA and morphology at the end of 12 

[12]months in neovascular AMD and PCV.  In this study, aflibercept 
injections performed bimonthly after 3 loading doses. In another 
study using OCT angiography to evaluate the effect of aflibercept 
on macular anathomy in naive neovascular AMD patients, it is 
reported that aflibercept was related with significant changes in 
retinal-choroidal vascularity and decreased choroidal 

[13]neovascularisation mostly.  In our study, Group 2 included naive 
patients and after 3 loading doses PRN regimen was performed to 
these patients instead of bimonthly constant intervals. 
Morphological recovery was seen with PRN regimen either. In 
comparison with pre- aflibercept visit, both in post- aflibercept 
and final visits average macular thickness was significantly 
thinner. On the other hand central macular thickness was 
significantly thinner in post- aflibercept visit than pre- aflibercept, 
however the difference wasn't significant in final visit. We thought 
that the recurrens in final visit might be the reason of it. In naive 
patients VA was preserved but didn't increase significantly. VA 
increase reported in the studies mentioned above might be due to 
fixed injection regimen. This method is taugh to perform because 
of its financial burden and ocular risks especially in congested 
clinics as ours.

There are clinical trials reporting the activity of aflibercept in not 
only naive patients but also resistant ones to other antiVEGF 
agents: It is reported in a study that  a rapid morphological 
recovery and VA increase depending on the subtype of AMD after 
switching to aflibercept in neovascular AMD patients resistant to 

[14]ranibizumab.  Another study evaluated the 12 monthed results of 
neovascular AMD patients resistant to 3 loading ranibizumab 
injections by dividing patients into PRN and fixed regimen 
groups. They reported that by the end of 12 months BCVA was 
steable in PRN group and significantly increased in fixed regimen 
group in comparison with first visit. However despite stabilised 
morphological parameters with both regimens, fixed regimen was 

emphisized as more effective with its significant BCVA increase. 
They also reported that pigment epithel detechment (PED) 
morphology had no significant change during 12 months in each 
group. Yet, they underlined the height of PEDs decreased some in 

[15]comparison with beginning.  On the other hand, another study 
showed better morphological outcomes than functional outcomes 
in neovascular AMD patients switching to aflibercept. In this 
study 96 eyes with neovascular AMD previously treated with 
ranibizumab and/or bevacizumab enrolled and 12 monthed 
outcomes of those eyes after switching to aflibercept were 
evaluated retrospectively. During follow-up it was seen that central 
macular thickness and axial PED lenght decreased significantly, 
the interval between injections increased, number of injections 

[16]lessened and BCVA was steable.  In another study including 
ranibizumab resistant AMD patients, morphological and 
functional short-term changes after switching to aflibercept were 
evaluated prospectively . Significant BCVA incline, retinal 
thickness decline, shrinkage of the lesion regardless of subtype and 
dry macula in %64 of eyes were reported after monthly 3 loading 

[17]doses in this study.  A meta-analyses about resistant neovascular 
AMD proved similarly retinal thickness decline and VA 

[18]preservation after switching to aflibercept.  In our study Group 1 
was comprising resistant cases especially to ranibizumab, and our 
results were also similar to these studies above morphologically. In 
Group 1, both central and average macular thickness values of 
post- aflibercept and final visits were significantly smaller than 
pre- aflibercept values. Differently, we did not investigate PEDs. 
On the other hand VA of these patients didn't increase 
significantly but preserved in our study. Not only the injection 
regimen (PRN) but also permenant damage on retina due to 
chronical disease might be responsible of it. This morphological 
recovery of aflibercept can be explained with its high affinity for 
binding VEGF molecules more than other antiVEGF agents and 
its inhibitor effect on PIGF in addition to VEGF or antibodies 
against other previous antiVEGF agents.      
       
The largest clinical trials about the activity of aflibercept in 
neovascular AMD are VEGF Trap-Eye Investigation of Efficacy 
and Safety in Wet AMD (VIEW) studies. VIEW1 and VIEW2 are 
similarly designed phase 3 studies. The efficacy of monthly and 
bimonthly intravitreal aflibercept injections were compared with 
monthly intravitreal ranibizumab injections in neovascular AMD. 
2419 patients with CNVM secondary to AMD were enrolled to the 
study. Main outcome of the study was sustainability of VA (less 
than 15 letters loss) at 52nd week. In results, there were no 
significant difference between aflibercept and ranibizumab 
groups. According to BCVA change, morphological recovery and 
adverse events the results were similar between the groups. After 3 
loading doses, outcomes of each group were similar, which means 
aflibercept was effective in treatment of neovascular AMD with no 

[29]doubt even performed bimonthly.  It is remarkable that main 
superiority of aflibercept is its therapeutic vigorwith fewer 
injections. Because each injection brings not only financial burden 
but also ocular and systemical risks as haemmorage into vitreus, 
detechment of  retina,  elevated intraocular pressure, 
endophthalmitis, stroke and myocardial infarction.  

In the study showing clinical results of aflibercept after 1 year in 
routine practice with VIEW protocole (3 loading doses and 
continueing bimonthly), the records of 16 centers were 
investigated retrospectively. 1840 naive eyes of 1682 patients were 
enrolled. Average number of injections and visits were 8 in 12 
months. VA raised up to 58,8 letters from average 53,7 letters. The 
most important outcomes of the study were preserving VA 
increase in short term during whole year and reflecting real life 
results with an average 5,1 letters gain which was better than 

[30]previous studies.  In the study showing the outcomes of 92 weeks 
of VIEW studies, the activity of aflibercept in exudative AMD after 
changing regimen in second year following a year with constant 
injection regimen was investigated. 2457 patients were enrolled to 
this study. Until 52nd week, after 3 loading injections monthly 
ranibizumab, monthly aflibercept and bimonthly aflibercept were 
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performed. Between 52nd and 96th weeks original doses were 
performed with PRN regimen. At the end of this study it was 
reported that BCVA was preserved and VA of patients received 2 
mg aflibercept bimonthly was similar to ranibizumab with 5 fewer 

[31]injections.  The major outcome of this study is aflibercept can 
present VA loss with fewer injections in long term.

One of the handicaps of our study is that no further discrimination 
was performed in terms of phacic condition of the patients which 
could cause low VA in some patients with cataracts. If needed, 
combined cataracts surgery and intravitreal injection were 
performed together. Another handicap of the study was VA 
evaluation. Due to clinical congestion VA values were not BCVA. 
Therefore if patient had high refractive defect, his VA value could 
have been recorded smaller than real one. Again, due to congestion 
it took almost 1 month after injection decision to injection day. 
Hence some planned injections could have been disorganised. In 
some naive patients loading doses could not been completed 
because of patient-related reasons. Financial burden could also be 
another reason of it. Nevertheless in Group 2 number of injections 
were significantly higher than Group 1. On the other hand 
inequality of the groups was another handicap in the study. If the 
number of patients in each group were equal, the results would 
have let us comment more confidently in terms of statistics. 
Moreover the groups were not homogenous themselves because no 
further division was applied to the groups according to AMD 
subtypes. However when we checked the literature we realized that 
most of the studies about this issue had been organized also 
regarless of subtypes of AMD and the heterogenity had been 
ignored. For instance PCV patients which is also a subtype of 
exudative AMD,  were not excluded in our study. Subtype analysis 
was not performed either, due to few number of patients. When we 
separetely investigated these PCV patients we saw that most of 
these patients showed temporary morphological recovery in short 
term. However after approximately 2 months, the basic disease 
relapsed. In terms of follow up period, there was a large range (2-
152 months) in our study. Short follow up period affects the 
interval between post-aflibercept and final visits. Which means, in 
some patients' final visit dates were a long time later than post- 
aflibercept visit while others' were short. It was unclear how much 
this situation affected the average. During the follow up it was 
decided that some patients had no benefit with aflibercept and 
therefore their antiVEGF therapy was altered to another agent. 
The number of these patients were few. Nevertheless these patients 
were not excluded. Hence this situation was another heterogenity 
factor in the study. Particularly in Group 1 the resistance to 
previous treatments, duration of disease and variable follow up 
were confounding factors and could have affected the results. Prior 
to aflibercept it was seen that treatment modalities had varied. For 
instance Group 1 was including both the patients received only 1 
PDT and also the ones received numerous intravitreal injections 
in addition to PDT. We don't know whether this heterogenity 
affected the results. VIEW studies showed that aflibercept is 
effective even bimonthly injections. However in VIEW studies 
original doses were performed at most 3 months even with PRN 

[31]regimen.  Because of the congestion in our clinic antiVEGF 
therapy is performed with PRN regimen either. However there 
were some patients to whom intravitreal injections weren't 
performed as late as 3 months. Furthermore it is hard to follow 
patients closely and it causes delay in antiVEGF therapy. All of 
these factors could have affected the results of our study. Because 
there is no consensus about the application of antiVEGF treatment 
regimen all around the world, it is stil unclear whether this 
situation affects the outcomes of present studies. It is a hard 
question to answer what “the most correct way” is, especially after 
aflibercept obtained good results even injected bimonthly. 

On the other hand our study is reflecting real life outcomes of long-
term follow up in wet AMD and this is the most valuable side of 
this study.

CONCLUSION:  
Both central and average macular thickness values were smaller 
significantly after aflibercept in comparison with pre-aflibercept 
visit in previously treated patients. And in final visit this 
difference was maintaining. Both central and average macular 
thickness were lessened significantly after aflibercept in naive 
patients either and VA was preserved not only in short-term but 
also in long-term regardless of previous treatments. VA loss was 
avoided with aflibercept. So in treatment of exudative AMD 
aflibercept is an effective agent. 

Figure 1: Comparison of groups in terms of demographic data, 
number of aflibercept injections, treatments after aflibercept 
injection, laterality of treated eyes on table. 

Figure 2: Graphics of aflibercept injections (right) and treatments 
after aflibercept injection (left) in the groups.

Figure 3: VA changes in each group on table.

Figure 4: VA changes of each group on chart.

Figure 5: Changes of central macular thickness in each group 
on table.
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Figure 6: Central macular thickness changes of each group on 
chart.

Figure 7: Changes of average macular thickness in each group on 
table.

Figure 8: Average macular thickness changes of each group on 
chart.
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