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EFFECT OF BASELINE CENTRAL RETINAL 
THICKNESS ON THE RESULTS OF TREATMENT 
OF DIABETIC MACULAR OEDEMA WITH 
AFLIBERCEPT: REAL–LIFE EVIDENCE IN THE 
CZECH REPUBLIC

SUMMARY
Aim: Presentation of the 1-year results of aflibercept treatment in patients suffering from diabetic macular edema (DME) and comparison of the 
response to treatment of patients with different baseline central retinal thickness (CRT). 
Methods: This was a multicentre, retrospective observational study of a series of cases. Patients with DME were treated in a fixed regimen (5 injections at 
1-monthly intervals and then injections at 2-monthly intervals). The period of follow-up was 12 months. The development of best corrected visual acuity 
(BCVA) and CRT was evaluated. Measurements were performed prior to the commencement of treatment and then after 4, 6, 8, 10, and 12 months.
Results: The therapeutically naive group consisted of 82 eyes of 79 patients. The total cohort of patients was divided into 3 groups according to the 
baseline values of CRT. The first group was composed of 28 eyes with baseline CRT < 450 μm (34.1%), the second included 25 eyes with CRT in the range 
of 450–550 μm (30.5%), and the third group consisted of 29 eyes with baseline CRT > 550 μm (35.4%). The average baseline BCVA and SD in the first group 
was 66 ±7.1 letters ETDRS optotypes, and then 70 ±7 letters, 69.6 ±7.3 letters, and 71.3 ±7 letters at the follow-ups after 4, 8, and 12 months. The average 
baseline value of CRT and SD in the first group was 379 ±48.6 μm, and then 337.1 ±76.5 μm, 320.2 ±74.1 μm, and 315.1 ±62.2 μm after 4, 8, and 12 months. 
The average baseline BCVA and SD in the second group was 64.1 ±9.7 ETDRS letters, and then 66.9 ±10 letters, 70 ±9.9 letters, and 70.5 ±11.5 letters after 4, 
8, and 12 months. The average baseline value of CRT and SD in the second group was 497.4 ±76.4 μm, and then 376.5 ±106.1 μm, 360.8 ±70 μm, and 351.3 
±91.3 μm after 4, 8, and 12 months. In the third group, the average baseline value of BCVA and SD was 59.7 ±10.4 ETDRS letters, and then 65 ±10.6 letters, 
64.8 ±9.6 letters, and 67 ±10 letters after 4, 8, and 12 months. The average baseline value of CRT and SD in the third group was 639.4 ±79.6 μm, and then 
396.7 ±147.1 μm, 416.9 ±139.8 μm, and 368.5 ±109.9 μm after 4, 8, and 12 months. All these changes were statistically significant (p < 0.05).
Conclusion: Aflibercept treatment in a fixed regimen in patients suffering from DME results in a statistically significant improvement in BCVA and 
a decrease in CRT in the first year of treatment. Patients with a higher baseline CRT showed the best anatomical and functional results of the 1-year 
treatment with aflibercept.
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INTRODUCTION

Diabetic retinopathy and diabetic macular oedema 
(DME) rank among the most frequent causes of grave loss 
of vision in patients of productive age. Considering the 
large number of diabetic patients in the population, it is 
a disease with a significant impact on public health [1–4]. 
For several decades, the gold standard for treatment of 
DME has been laser photocoagulation of the retina [5,6]. 
Despite progress in the construction of lasers¸ this type of 
treatment mostly only stabilises visual function [7]. The 
therapeutic effect on DME of intravitreally administered 
steroids has also been demonstrated [8]. However, it is 
only with the development of antibodies against vascu-
lar endothelial growth factor (anti-VEGF) that there has 
been a marked change in the paradigm of treatment of 
DME, leading to vision improvement for patients [9]. To-
day, anti-VEGF applied into the vitreous body represents 
the first-choice pharmacotherapy for DME, and several 
clinical studies have demonstrated its significant effect 
on both the best corrected visual acuity (BCVA) and the 
central retinal thickness (CRT). The drugs approved for 
intraocular administration are primarily ranibizumab 
(Lucentis; Genentech USA Inc., San Francisco, CA, USA) 
[10,11] and aflibercept (Eylea; Regeneron Pharmaceuti-
cal Inc., Tarrytown, NY, USA, and Bayer Healthcare, Berlin, 
Germany) [12]. Despite the fact that in some countries 
it is used to treat retinal diseases, bevacizumab (Avas-
tin; Genentech USA Inc., San Francisco, CA, USA) has not 
been approved for intraocular administration [13].

Ranibizumab was used at the beginning, primarily in 
a fixed therapeutic regimen at 1-monthly intervals, and 
later also in a reactive regimen pro re nata (PRN), and 
most recently in the proactive regimen Treat and Extend 
(T&E). With such regimens, it is necessary to monitor 
and treat the patients with ranibizumab at short, often 
1-monthly intervals. In such cases, there exists the risk 
of the diminished compliance of patients, and further 
it causes high socioeconomic costs for healthcare sys-
tems and society [14]. The main problem identified in 
the course of therapy was the burden of clinical visits at 
1-monthly intervals, for which most patients needed to 
be accompanied [15].

Aflibercept, besides blocking all isoforms of VEGF, also 
blocks placental growth factor. In addition, its structure 
confers a higher affinity to VEGF and delivers a longer-
-term effect, both in vitro [16] and in vivo [17]. Thanks 
to this, aflibercept possesses very good effectivity, while 
keeping the load bearable for patients and medical per-
sonnel, even in the fixed dosing regimen, when, after 
the 5-month satiating dosage, the original 1-monthly 
therapeutic intervals are extended to 2 months.

This retrospective study aimed to chart the progress 
of BCVA and CRT in what is known as naive DME pati-
ents (those not previously treated with anti-VEGF pre-
parations), divided into three groups according to their 
baseline CRT values. Intravitreal aflibercept therapy was 
performed in a fixed regimen for a period of 12 months.

MATERIAL AND METHODOLOGY

This was a multicentre, retrospective observational 
study of a series of cases, comprising patients from real-
-life clinical practice during the period from March 2016 
to August 2019 at the University Hospital Ostrava, Uni-
versity Hospital Hradec Králové, and University Hospital 
Královské Vinohrady, Prague.

The study included 82 eyes of 79 patients who ful-
filled the inclusion criteria (both eyes were treated in 
3 patients). The characterisation of the cohort is pre-
sented in Table 1. They were patients with type 1 or 
type 2 diabetes mellitus with manifested hitherto unt-
reated DME. The inclusion criteria were BCVA within 
the range of 40–75 letters of ETDRS (Early Treatment 
Diabetic Retinopathy Study) optotypes in the affected 
eye (20/32–20/160 in Snellen optotypes), and CRT ≥ 
300 μm. The HbA1c level of the patients was up to 70 
mmol/mol, and the level of total cholesterol up to 4.8 
mmol/L. Other criteria for inclusion were: administrati-
on of aflibercept in a proactive fixed regimen, i.e. the-
rapy commencing with the administration of 5 doses 
at 1-monthly intervals, followed by further doses every 
2 months during a 12-month monitoring period. One 
exception to the dosing regimen was tolerated, i.e. the 
minimum number of injections was 7. Patients with 
another possible cause of decreased BCVA (e.g. pro-
gression of cataract, other pathologies of the anterior 
or posterior segment of the eye, etc.) were excluded. 
The other exclusion criteria were status post-ictus, de-
compensated arterial hypertension with blood pres-
sure above 140/90 mmHg, diabetic nephropathy with 
serum creatinine level above 180 μmol/l, duration of 
DME for longer than 2 years, and a high-risk form of 
proliferative diabetic retinopathy (PDR).

The total cohort of patients was divided into 3 groups 
according to the baseline values of CRT. The first group 
consisted of 28 eyes with baseline CRT < 450 μm 
(34.1%), the second group included 25 eyes with CRT in 
the range of 450–550 μm (30.5%), and the third group 
was composed of 29 eyes with baseline CRT > 550 μm 
(35.4%). The average age of patients in the whole co-
hort was 67.3 years (range 43–87); the average age of 
the first group of patients was 69.3 years (range 51–85), 
of whom 13 were female (46.4%); that of the second 
group was 65.5 years (range 43–87), of whom 9 were fe-
male (36%); and of the third group average age was 66.9 
years (range 51–86), of whom 15 were female (51.7%). 
All patients were treated with aflibercept during the 
1-year monitoring period; altogether 7.7 ±1.2 injections 
(minimally 7) were administered, 7.8 ±1.5 in the first 
group, 8.6 ±1.3 in the second group, and 7.5 ±0.9 in the 
third group.

Intravitreal injections were administered to all pa-
tients under aseptic conditions in an operating room, 
according to established standards of healthcare valid 
at the individual hospital facilities.

While monitoring, all patients underwent a BCVA 
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examination on ETDRS optotypes, an examination 
by slit lamp with biomicroscopy of the fundus under 
artificial mydriasis after administration of 0.5% tro-
picamide, and optical coherence tomography (OCT) 
using an OCT Cirrus 4000 device (ZEISS, Oberkochen, 
Germany). At the Faculty Hospital in Ostrava, exami-
nations were performed using a Spectralis OCT devi-
ce (Heidelberg Engineering GmbH, Heidelberg, Ger-
many) with automatic analysis of the thickness of the 
retina. CRT was defined as the distance between the 
internal limiting membrane and RPE in the fovea. To 
be able to compare the results from the Cirrus and 
Spectralis devices, the values of CRT measured by the 
Spectralis OCT instrument were then recalculated, 
using the equation published by Krebs et al. [18]. The-
se examinations were performed prior to the begin-
ning of treatment and at months 4, 6, 8, 10, and 12. 
Prior to the administration of intravitreal injections, 
all patients signed an informed consent. The protocol 
of the study observed the principles of the Helsinki 
Declaration. 

Statistical analysis
Statistical analysis was carried out using IBM SPSS Stati-

stics 23 software. Quantitative data are presented as the 
mean and interval. BCVA and CRT data were processed 
by the Kolmogorov-Smirnov normality test, the hypothe-
sis of equality being refused. The changes in BCVA and 

CRT measured at the beginning and at 4, 6, 8, 10, and 
12 months were evaluated using the Friedman test. The 
subsequent multiple comparisons were carried out using 
the paired Wilcoxon test, modified by the Bonferroni co-
rrection. Statistical significance was defined as p < 0.05. 

RESULTS

Analysis of visual acuity
The baseline value of BCVA and SD was 63.4 ±9.5 letters 

of ETDRS optotypes for the whole cohort, of which 66 ±7.1 
letters were in patients in the first group, 64.1 ±9.7 letters 
in the second group, and 59.7 ±10.4 letters in the third 
group. The values of BCVA and their changes are shown 
in Graph 1. BCVA at the end of the 1-year follow-up peri-
od was 69.7 ±9.9 letters of ETDRS optotypes for the who-
le cohort, 71.3 ±7 letters in patients in the first group, 70.5 
±11.5 letters in the second group, and 67 ±10 letters in 
the third group. Changes from the baseline values were 
statistically significant in the whole follow-up period (p < 
0.05). The most significant change was observed after 6 
months of aflibercept therapy in the second group (+7.7 
letters of ETDRS optotypes from the initial values (p < 
0.05)), Graph 3. In patients from the first and third groups, 
the most significant change in BCVA was observed at the 
control in month 10 of the monitoring period (+6.1 and 
+7.3 letters of ETDRS optotypes from the initial values (p 
< 0.05)), Graph 3. 

Table 1. Baseline characteristics of patient cohorts

Total patient cohorts 
(n = 79)

Group 1  
CRT < 450 μm

Group 2  
CRT 450–550 μm

Group 3  
CRT > 550 μm

Number of eyes, n (%) 82 (100 %) 28 (34,1 %) 25 (30,5 %) 29 (35,4 %)

Age (years)  
min–max

67,3
43–87

69,3
51–85

65,5
43–87

66,9
51–86

Females, n (%) 37 (46,8 %) 13 (46,4 %) 9 (36 %) 15 (36 %)

Diabetes, n (%)  
Type I  
Type II

 2 (2,5 %)
77 (97,5 %)

 1 (3,4 %)
27 (96,6 %)

 1 (4 %)
24 (96 %)

0
29 (100 %)

Treatment of  DME, n (%)  
Insulin 
PAD  
Insulin + PAD

39 (47,6 %)
30 (36,6 %)
13 (15,8 %)

14 (50 %)
11 (39,3 %)
 3 (10,7 %)

13 (52 %)
 8 (32 %)
 4 (16 %)

12 (41,4 %)
11 (37,9 %)
 6 (20,7 %)

Duration of DM (years) 10,6 11,9 10,3 9,4

HbA1c (mmol/mol) 53,6 54,5 53,4 52,8

Cholesterol (mmol/l) 4,2 4,3 4,0 4,2

Creatinine (mmol/l) 84,2 81,8 87,1 83,5

Duration of DME 
(months) 14,0 13,2 13,9 15,1

BCVA ±SD (letters of 
ETDRS optotypes) 63,4 ±9,5 66,0 ±7,1 64,1 ±9,7 59,7 ±10,4

CRT ±SD (μm) 499,4 ±125,6 379,0 ±48,6 497,4 ±76,4 639,4 ±79,6

CRT – central retinal thickness, DME – diabetic macular edema, BCVA – best corrected visual acuity, DM – diabetes mellitus, SD – standard 
deviation
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At the end of the 1-year aflibercept treatment, a be-
nefit of ≥15 letters of ETDRS optotypes was observed 
in 24.4% (n = 20) of the whole cohort of patients; in the 
first group, this benefit was observed in 21.4% (n = 6), in 
the second, 32% (n = 8), and in the third group, in 20.7% 
of patients (n = 6) (p < 0.05).

Anatomical results
The average baseline value of CRT and SD was 499.4 

±125.6 μm for the whole cohort, with an average of 379 

±48.6 μm for patients in the first group, 497.4 ±76.4 μm 
in the second group, and 639.4 ±79.6 μm in the third 
group. The baseline values of CRT and their changes 
are presented in Graph 2. CRT and SD at the end of the 
1-year monitoring period was 344.3 ±91.9 μm for the 
whole cohort, specifically 315.1 ±62.2 μm for patients 
in the first group, 351.3 ±91.3 in the second group, and 
368.5 ±109.9 μm in the third group (p < 0.05). The most 
significant changes were observed at the check-up af-
ter 6 months of therapy in patients in the third group, 

Graph 1. Functional outcomes over time for eyes with diabetic macular oedema with 
different baseline central retinal thickness (CRT). All groups showed improvement of 
the best corrected visual acuity from baseline to final 12-month follow-up; however, the 
group with CRT > 550 μm showed the greatest letter gain
BCVA – best corrected visual acuity, ETDRS – Early Treatment Diabetic Retinopathy Study, 
M – month

Graph 2. Anatomical outcomes over time for eyes with diabetic macular oedema with di-
fferent baseline central retinal thickness (CRT). All groups showed a significant decrease 
in CRT from baseline to final 12-month follow-up
M – month
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where CRT decreased by –274.2 μm, and in the second 
group, with a change of –153.6 μm from the initial va-
lues (Graph 4). In the first group, the greatest change 
–86.3 μm appeared at the check-up at month 10 (Graph 
4). The decrease in CRT was statistically significant in all 
groups (p < 0.05). At the end of the monitored period, 
macular edema was still present in 51.2% of all patients 
(n = 42), of whom 46.4% were in the first group (n = 13), 
48% in the second group (n = 12), and 58.6% in the third 
group (n = 17).

During the course of the monitoring period, no signi-

ficant ocular or systemic undesirable effects of therapy 
were observed.

DISCUSSION 

The present retrospective study evaluated the functi-
onal and anatomical results of aflibercept therapy admi-
nistered in a fixed regimen to therapeutically naive eyes 
with DME in real-life clinical practice in the Czech Repub-
lic. The study included a relatively large cohort of eyes (n 
= 82), and the total cohort was subsequently divided into 

Graph 3. The mean change in letters of the ETDRS chart from baseline for three groups 
with different baseline central retinal thickness during the first year of aflibercept tre-
atment
BCVA – best corrected visual acuity, ETDRS – Early Treatment Diabetic Retinopathy Study, 
M – month

Graph 4. The mean change of central retinal thickness (CRT) in micrometres from base-
line for three groups with different baseline CRT during the first year of aflibercept tre-
atment
M – month
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3 groups according to the baseline value of CRT. 
Comparison of efficacy and safety in eyes with DME 

treated with either aflibercept 2 mg, bevacizumab 1.25 
mg, or ranibizumab 0.3 mg was assayed within protocol 
T of the DRCR.net study (Diabetic Retinopathy Clinical Re-
search Network) [13]. In the present cohort of patients, 
the average improvement of BCVA in the total cohort of 
patients after 1 year of therapy was +6.3 letters of ETDRS 
optotypes, which is 7 letters less than within protocol T 
of the DRCR.net study [13]. This difference is explained by 
the better baseline BCVA in our cohort (by 7.2 letters), the 
smaller number of injections of aflibercept over the 1 year 
of treatment (1.3 fewer injections), the use of supplemen-
ting relief laser therapy for DME in the DRCR.net study 
(altogether 37% of eyes were treated), and the conditi-
ons of therapy in real-life clinical practice. The decrease in 
CRT in our study by 155.1 μm, despite a smaller number 
of aflibercept injections, is comparable with the decrease 
in CRT by 169 μm in the DRCR.net study.

After the 1-year aflibercept therapy, BCVA in the pre-
sent cohort was improved by 4.4 letters of ETDRS opto-
types less than in the VISTA-DME and VIVID-DME studies 
[12]. This difference is explained by a better baseline 
BCVA in our cohort (by 4 letters than in the VISTA-DME 
study and by 4.6 letters than in the VIVID-DME study), a 
smaller number of aflibercept administrations (by 0.7 in-
jection less than in the VISTA-DME study, and by 1 injec-
tion less than in the VIVID-DME study), and by the condi-
tions of treatment in real-life clinical practice. The change 
in CRT at the end of the 1-year follow-up period in the 
present study is comparable with the anatomical results 
of the therapy in the VISTA-DME and VIVID-DME studies 
(155.1 μm versus 183.1 and 182.4 μm, respectively).

The post hoc analysis of the VIVID-DME and VISTA-
-DME studies focused on the effect of the baseline CRT 
on the resulting BCVA [19]. The whole cohort of patients 
was divided into 2 groups, those with CRT < 400 μm and 
those with CRT ≥ 400 μm. The group of patients with 
CRT < 400 μm, treated in the regimen of 2 mg afliber-
cept every 8 weeks (2q8), included 78 patients with an 
average baseline BCVA of 63 letters of ETDRS optotypes 
and average CRT 337 μm. After 1 year of treatment, an 
improvement in BCVA on average by 10.5 letters and a 
decrease in CRT by 191.2 μm were recorded. An impro-
vement in BCVA of ≥ 15 letters of ETDRS optotypes was 
demonstrated in 21.8% of patients. The group of pati-
ents with CRT ≥ 400 μm consisted of 208 patients, whe-
re the average BCVA was 57.7 letters of ETDRS optoty-
pes, and the average value of CRT was 551.9 μm. After 1 
year of treatment, an improvement in BCVA on average 
by 10.7 letters and a decrease in CRT by 188 μm were re-
corded in this group. An improvement of BCVA by ≥ 15 
letters of ETDRS optotypes was demonstrated in 36.1 % 
of patients. The results after the 1-year treatment with 
aflibercept showed no statistically significant difference 
between the groups (p = 0.11).

The total cohort of patients in our study was divided 
according to the baseline values of CRT into 3 groups 

(< 450 μm, 450–550 μm, and > 550 μm). Identically to 
Midena et al., we have observed no statistically signi-
ficant difference in BCVA improvement after 1 year of 
aflibercept treatment between the groups. Neverthe-
less, we consider the division into 3 groups to be more 
clearly arranged and beneficial than the division into 2 
groups. Unlike the Midena methodology, our division 
yielded more balanced numbers of patients in the indi-
vidual groups. The results of a 1-year treatment of DME 
with aflibercept in routine clinical practice were pub-
lished by Lukic et al. from Moorfield [20], and Korobel-
nik et al., who presented the conclusion of the French 
APOLLON study [21].

The cohort of patients in the study of Lukic et al. consis-
ted of 99 eyes, with an average initial BCVA of 59.7 letters 
of ETDRS optotypes and an average CRT of 431 μm [20]. 
After an introductory 5 of 1-monthly aflibercept admini-
strations, the treatment continued in the PRN regimen. 
In the course of the monitoring period, 6.9 injections of 
aflibercept were administered. After 1 year of treatment, 
improvement in BCVA was on average by 9.9 letters of 
ETDRS optotypes, and CRT decreased by 128 μm. In ad-
dition, the Lukic study carried out a sub-analysis of ana-
tomical results of treatment, where the total cohort of 
patients was divided into 2 groups according to the ba-
seline values of CRT 400–499 μm (73 eyes) and CRT ≥ 500 
μm (26 eyes). The average change in CRT in the group 
with the lower baseline CRT was 86 μm at the end of the 
1-year monitoring period, whereas in the group with the 
higher baseline CRT, this change was 265 μm.

The lesser improvement of BCVA by 3.6 letters of 
ETDRS optotypes in our study in comparison with that 
of Lukic et al. can be explained by a better baseline 
BCVA in our cohort (by 3.7 letters). The division of the 
whole cohort into 3 groups according to the values of 
CRT made it possible to better evaluate the anatomical 
results of therapy than with a division into 2 groups.

The APOLLON study included a cohort of 77 hither-
to untreated eyes with DME, with an average baseline 
BCVA of 62.7 letters of ETDRS optotypes and an aver-
age CRT of 439 μm. Identically to the study of Lukic et 
al., after the introductory 5 months’ administration of 
aflibercept, therapy continued under a PRN regimen. 
In the course of the monitoring period, on average of 
7.6 injections of aflibercept were administered. After 1 
year of therapy, an improvement in BCVA on average by 
8.4 letters of ETDRS optotypes and a decrease in CRT by 
129.5 μm were observed. BCVA improvement by ≥ 15 
letters of ETDRS optotypes was demonstrated in 35% of 
patients. The results of therapy in our total cohort are 
comparable with those in the APOLLON study. 

Our study, according to the information available to 
us, is the first study to evaluate the 1-year functional 
and anatomical results of aflibercept therapy in routi-
ne clinical practice, in patients with DME divided into 3 
groups according to the baseline values of CRT. Patients 
with a higher baseline CRT showed the best anatomi-
cal and functional results of 1 year’s aflibercept therapy. 
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These results can be explained by a reserve for a greater 
gain of letters of ETDRS optotypes in the lowest base-
line values, and a greater decrease in CRT in the group 
with CRT > 550 μm.

The strong aspects of our study include a multicen-
tre data collection design from three major university 
centres. The limitations of our study are the observatio-
nal character and the relatively small size of the sample, 
compared to the larger clinical studies.

CONCLUSION

The manuscript presents 1 year’s results from real-li-
fe practice in hitherto untreated patients suffering from 
DME, divided into 3 groups according to the baseline va-
lue of CRT, and treated with aflibercept in a fixed regimen. 
Based on the present authors’ experience, patients with a 
higher baseline CRT have shown the best anatomical and 
functional results of 1 year of aflibercept therapy
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