
A retrospective study to analyse the efficacy of aflibercept in routine clinical practice in patients 
with either age-related macular degeneration or diabetic macular oedema.

ABSTRACT:  
Aim: To analyse one-year outcomes of a treat and extend (T&E) treatment regimen using intravitreal 
aflibercept in patients with either neovascular age related macular degeneration (nAMD) or diabetic 
macular oedema (DMO) in routine clinical practice.

Design:  Database retrospective study utilising medical records from two private clinical practices 
managed by the same surgeon.

Participants: The population included both treatment naive and switch patients with nAMD or DMO 
treated with aflibercept monotherapy.

Primary outcome measures: Mean number of intravitreal injections during the study period; mean gain 
in visual acuity from baseline to 12 months; and mean change in central retinal thickness from baseline 
to 12 months.

RESULTS: 
The study population comprised 34 eyes of 27 nAMD patients and 20 eyes of 16 DMO patients complet-
ing 12 months of follow up. In the nAMD group, mean age was 83.93 (8.01), of which 47.06% were fe-
males. Mean gain in visual acuity from baseline to 12 months was 3.24 letters (10.33). Mean change in 
central retinal thickness was 31.00 micrometers (87.33). Mean number of injections was 7.44 (1.80). In the 
DMO group, mean age was 74.94 (11.81), of which 43.75% were females. Mean gain in visual acuity 
from baseline to 12 months was 3.79 letters (11.78). Mean change in central retinal thickness was 60.25 
micrometers (132.64). Mean number of injections was 3.15 (1.79). 

Conclusion: Our results demonstrate that aflibercept monotherapy in nAMD and DMO patients using a 
treat and extend regimen in a real-world setting can achieve good visual outcomes comparable to 
large randomized controlled trials.

INTRODUCTION:
The pivotal trials examining the efficacy of aflibercept in nAMD, VIEW 1 and VIEW 21 demonstrated that 
aflibercept is an effective treatment for nAMD, with the fixed two monthly regimen offering the potential 
to reduce the burden of monthly injections and monitoring. The VIVID and VISTA2 trials in DMO 
established that aflibercept dosed 8 weekly after an initial  loading dose of 5 monthly injections was 
superior to macular laser photocoagulation with substantial improvements in visual and anatomical end 
points. The T & E regimen was first introduced by Spaide3 for nAMD, with the aim of decreasing the 
burden of both clinic visits and the number of injections without compromising results. The objective of 
our study is to analyse one-year outcomes of a treat and extend regimen using aflibercept in patients 
with either AMD or DMO.

STUDY DESIGN AND SETTING: 
A database retrospective study of treatment naïve and switch patients receiving aflibercept 
monotherapy using T & E regimen for nAMD or DMO in routine clinical practice. Data was collected 
from computerised medical records of two private clinics managed by the same surgeon in New South 
Wales, Australia. The T & E regimen in nAMD involved monthly injections of aflibercept until signs of 
choroidal neovascular (CNV) activity resolved followed by extension of treatment interval by one or two 
weeks, dictated by a stable visual acuity and absence of clinical and optical coherence tomography 
(OCT) signs of  CNV activity. The T & E regimen in DMO was equivalent to that in n AMD except that a 
longer loading period was utilised, typically five monthly injections. Upon recurrence of CNV activity or 
DMO, the treatment interval was shortened by two weeks. Participants were included if they met the 
following criteria: age ≥ 40 years, diagnosed with nAMD or DMO, treated with intravitreal aflibercept 
2.0mg in .05ml and completed at least one year of follow-up. The switch group comprised of patients 
previously treated with ranibizumab.

Data was collected from baseline and 12 month clinic visits, ascertaining best corrected Snellen visual 
acuity, central retinal thickness (CRT) and number of injections. Best corrected Snellen visual acuity was 
converted to logMAR letters using a standardised conversion chart. Furthermore, CRT was measured 
using Heidelberg Spectralis OCT and Cirrus-OCT. The primary outcome measures were number of 
injections during the 12-month follow up period, mean gain in visual acuity from baseline to one year 
and mean change in CRT from baseline to 12 month follow up period. 

RESULTS:
A total of 54 eyes from 43 patients were included, of which 34 eyes were diagnosed with nAMD and 20 
eyes with DMO. Overall 316 injections were administered, of which 253 were for nAMD and 63 for DMO. 
The study population included 32 treatment naïve patients and 11 switch patients.

Baseline Characteristics:
Table 1. summarises the demographic characteristics of the study patients. 

Number of Intravitreal Injections:
The mean number of aflibercept injections during the one year follow up was 7.44 (1.80) in the nAMD 
group and 3.15 (1.79) in the DMO group. The nAMD group received more aflibercept injections than the 
DMO group. 

Visual Acuity Outcomes in nAMD:
Table 2. describes the visual acuity outcomes in nAMD. The baseline visual acuity ranged from 5 to 85 
letters and at 12 months visual acuity ranged from 20 to 85 letters. The mean gain in visual acuity from 
baseline to 12 months was 3.24 letters (10.33). Of the 34 nAMD eyes, only 13 demonstrated visual acuity 
≥70 letters at the baseline visit, increasing to 16 eyes at the one year follow up. 

Visual acuity outcomes in DMO:
Table 3. describes the visual acuity outcomes in patients with DMO. Baseline and 12 months visual acuity 
ranged from 5 to 80 letters and 5 to 76 letters respectively. The mean gain in visual acuity from baseline 
to 12 months was 3.79 letters (11.78). Percentage of visual acuity gain was similar to the AMD group. The 
number of patients with visual acuity of ≥ 70 letters was 5 at baseline visit and 10 at 12 months visit. 

Treatment Naive vs Switchers:
nAMD group: 
Of the 34 nAMD eyes, 20 were treatment naïve and 14 were switchers. The mean number of injections 
was 7.08 (1.61) and 7.7 (2.04) in treatment naïve and switchers respectively. The mean gain in visual 
acuity was better in the switch group 3.70 (7.06) than treatment naïve group 3.17 (11.97).

DMO group:
 Of the 20 DMO eyes, 12 were treatment naïve and 8 were switchers. The mean number of injections in 
the treatment naive eyes was 3.06 (1.90) and in switch eyes was 3.40 (1.51). The mean gain in visual 
acuity was 3.78 (12.7) and 3.8 (9.60) in treatment naïve and switchers respectively. 

Central Retinal Thickness outcomes:
Table 4. summarises the CRT outcomes for both the nAMD and DMO groups. The mean reduction in CRT 
in the nAMD group was 31.00 (87.33) µm and in the DMO group was 60.25 (132.64) µm. Moreover, 50% of 
patients in AMD group and 25% in DMO group had less than 250 µm of thickness after one year of follow 
up.

DISCUSSION:
The results of our study demonstrates that excellent morphological and functional outcomes can be 
achieved using a T & E approach to treatment of nAMD and DMO in a real world setting. Our outcomes 
are comparable to current real world studies. In our analysis, the mean number of injections from 
baseline to 12 months in the nAMD group was 7.44 (1.80). In comparison, the mean number of injections 
reported by Gillies et al4 in the first 12 months was 8.0 (2.3).

The mean gain in visual acuity from baseline to 12 months as a letter score in the nAMD group was 
+3.24.In comparison, Gillies et al4 reported a mean gain in visual acuity of +4.26 letters. The difference is 
likely to be due to the fact that in our study, visual acuity was documented as a Snellen fraction and 
subsequently converted to logMAR. This method produces inherent bias and inconsistencies. Patients 
with poorer baseline visual acuity (described as baseline of 65 letters or less), achieved greater visual 
gains at a mean of 7 letters, compared to patients with good baseline visual acuities (described as 
baseline of 65 letters or more). This finding is consistent with real world evidence which suggests that in 
patients with good baseline visual acuity, visual gains are smaller but maintain better visual results 
whereas patients with poor baseline visual acuity achieve greater visual gains. 

It is also useful to compare our study results with a retrospective analysis of electronic medical records by 
Eleftheriadou et al5. Their treatment paradigm for nAMD followed the VIEW1 study in year one, followed 
by a T & E approach in year two with a maximum extension of treatment interval of three months. In our 
study, a T & E regimen was used after the initial three loading doses of aflibercept. In the analysis of  
Eleftheriadou et al.,5 at 12 months the mean number of injections was 8.0 compared to 7.44 in our study, 
and the mean visual acuity gain was 7.3 letters compared to  3.24 in our study. Eleftheriadou et al5 
followed a stricter posology in year one compared to our study, which may account for the difference 
in letters gained. 

Analyzing the DMO group, the mean number of injections from baseline to 12 months was 3.15 (1.79). To 
date, there are no randomized controlled trials of T & E aflibercept for DMO following an initial loading 
phase of 5 injections. The current paradigm following the initial loading phase of 5 injections is for 8 
weekly dosing as per the VIVID/VISTA2 trial. At one year, the number of injections in the VIVID/VISTA2 trial 
was 8. The number of injections in our study is significantly smaller, primarily because aflibercept for DMO 
was only PBS listed in Australia 1st December 2016. Prior to the PBS listing, the study surgeon was using off 
label aflibercept with restricted access to supply. In our study the mean gain in visual acuity from 
baseline to 12 months was 3.79 letters (11.78) compared to 10.7 letters in the VIVID/VISTA2 trial, 
correlating with an insufficient loading phase.

In conclusion, our study is an example of real world evidence of aflibercept monotherapy, which we 
believe is key to filling the evidence gap and strengthening the evidence for interventions in the real 
world. Real world evidence is complementary to randomised controlled trials. Observed disparity in 
visual acuity outcomes between randomized control trials and real world evidence is due to variation 
between baseline characteristics, disease progression in real world patients, and limitations in adhering 
to intensive treatment regimens. Real world evidence provides additional information beyond the 
investigation done in controlled trials and represents the diverse group treated in clinical practice. 

Although our database retrospective study produced comparable results to other real world studies of 
aflibercept monotherapy, it is inherently biased by insufficient, incomplete or inaccurate data 
collection. The authors highlight the following deficiencies: data gathered from two practices with 
different clinical records; the different methods for measuring the central retinal thickness with Cirrus OCT 
and HRT would have produced varying clinical results. CRT was measured manually in Cirrus OCT, 
whereas HRT had automated results of CRT; the conversion method used to convert Snellen acuity to 
log MAR letters would have created inconsistent results; patients normally excluded from RCT, such as 
those with very poor visual acuities, were included in our trial, producing bias; some patients lost to 
follow were not included in the study leading to small number of patients. 

In nAMD and DMO, aflibercept monotherapy using a T & E regimen in a real world setting can achieve 
good visual outcomes. In the future, we would like to gather more real-world experience with 
aflibercept in DMO prospectively, uploading with five monthly injections followed by a T & E regime. 
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EVIDENCE: World Real
Demographic Characteristic of 
AMD and DMO

Visual Acuity Outcomes in AMD 

  *SD Standard Deviation + N/A Not Applicable

Central Retinal Thickness Outcomes

Visual Acuity Outcomes in DMO

* SD Standard Deviation + N/A Not Applicable

Number of 
Eyes

Number of 
Patients

Mean 
Baseline Ages 
( sd )

Female ( % )

34

27

83.96
(8.01)

47.06

20

16

74.94
(11.81)

43.75

TABLE 1. AMD DMO

Mean Visual
acuity in
letters  (SD)  

Number of
eyes with 
letter score
of  ≥ 70 letters

Number of
eyes with 
letter score
of  ≤ 35 letters

Gain ≥ 10 
letters,
Number ( %)

Loss ≥ 10 
letters,
Number ( %)

61.97 
(16.97)

13

5

N/A

N/A

65.52 
(14.47)

16

5

N/A

N/A

3.24 
(10.33)

N/A

N/A

5 (14.7)

2 (10)

TABLE 2. BASELINE AT 1 YEAR

CHANGE 
FROM 

BASELINE TO 
ONE YEAR

Mean Visual
acuity in
letters  (SD)  

Number of
eyes with 
letter score
of  ≥ 70 letters

Number of
eyes with 
letter score
of  ≤ 35 letters

Gain ≥ 10 
letters,
Number ( %)

Loss ≥ 10 
letters,
Number ( %)

57.74 
(18.83)

5

5

N/A

N/A

61.53 
(18.49)

10

3

N/A

N/A

3.79 
(11.78)

N/A

N/A

5 (14.71)

2 (10)

TABLE 3. BASELINE AT 1 YEAR

CHANGE 
FROM 

BASELINE TO 
ONE YEAR

CRT at baseline
Mean (SD) µm 

CRT at 1 year 
Mean (SD) µm 

Mean change in 
CRT (SD) µm 

CRT <250 µm at
1 year Number
(%) 

301.53 
(134.28)

207.53
(128.71)

-31.00
(87.33)

17 (50)

401.00 
(116.74)

340.75
(157.41)

60.25
(132.64)

5 (25)

TABLE 4. AMD DMO


