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Background: Diabetic macular oedema (DMO) is the leading cause of sight impairment in 
working age populations in developed countries. Current first line treatment for centre- 
involving DMO involves intravitreal anti-VEGF but treatment response can be variable. In 
this retrospective, real world, multi-centre cohort study, we aim to identify ocular and 
systemic characteristics that correlate with anatomical and functional outcomes for treat
ment-naive DMO patients treated with intravitreal aflibercept.
Methods: Retrospective multicentre cohort study of treatment-naive DMO patients initiated 
on aflibercept at three North West London hospitals between 2016 and 2018. Baseline 
systemic and ocular factors, best corrected visual acuity (BCVA) and central macular 
thickness (CMT) at 12 months were determined and statistically analysed.
Results: A total of 270 eyes of 221 DMO patients met inclusion criteria. Mean age was 62.8 
± 12.1, mean baseline HbA1c was 67 ± 20 mmol/mol, and mean eGFR was 72 mL/min/ 
1.7m2. Mean number of aflibercept injections at 12 months was 6.2. Better baseline BCVA, 
lower baseline CMT, and absence of epiretinal membrane (ERM) were associated with better 
BCVA at 12 months whilst lower baseline CMT and proliferative retinopathy status were 
associated with lower CMT at 12 months.
Conclusion: Our study is the largest real-world dataset examining factors influencing 
functional and anatomical response to aflibercept in DMO in the UK. Older age, lower 
baseline BCVA, higher baseline CMT and more severe diabetic retinopathy were associated 
with poorer visual acuity at 12 months and prioritisation of these patients within a pressured 
healthcare setting is recommended.
Keywords: diabetic macular oedema, functional and anatomical response to Aflibercept

Background
Diabetic macular oedema (DMO) is a leading cause of sight impairment in the working 
age population with approximately 21 million individuals affected worldwide.1 

Currently, the first line treatment for centre-involving DMO involves intravitreal anti- 
vascular Endothelial Growth Factor (VEGF). Despite multiple landmark studies demon
strating efficacy of anti-VEGF in the treatment of DMO, it is recognised that a subset of 
patients do not respond favourably.2 Identifying factors which influence treatment 
response is important as it would enable us to potentially modify these factors thereby 
enhancing response, individualise treatment regimens and prognosticate outcomes.
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Post-hoc analyses of several RCTs such as DRSS 
Protocol I,3 RESTORE,4 RESOLVE,5 READ26,7 and 
BOLT,8 RISE/RIDE9 have previously identified younger 
age, male sex, better baseline best corrected visual acuity 
(BCVA) and presence of subretinal fluid as favourable 
predictors of visual acuity.3,6–9 Meanwhile, duration of 
diabetes mellitus, worse baseline diabetic retinopathy, pre
sence of epiretinal membrane (ERM) or surface wrinkling 
have been shown to adversely affect functional and anato
mical outcomes;3,4,9 whilst intraretinal cysts (IRC), 
HbA1c, renal failure and hypercholesterolaemia have not 
been demonstrated to have an effect on treatment 
response.3,8,9

In many populations, including the UK, the prevalence 
of diabetes and diabetic retinopathy is higher in ethnic 
minorities.10–13 North West London (NWL) is a region 
of London known to be one of the most ethnically diverse 
in the country.14

In all eye departments in North West London, intravi
treal aflibercept is the first-line treatment for centre- 
involving macular oedema as described in our previous 
study.15 The licence for aflibercept for the DMO indication 
was approved by the European Medicines Agency in 
June 2014 and it received the UK’s National Institute for 
Health and Care Excellence (NICE) approval in July 2015 
based on encouraging results from the pivotal VIVID and 
VISTA studies.16 Our recent report confirmed that the real- 
world efficacy of aflibercept in treatment-naive patients 
with DMO in North West London was lower than reported 
in the landmark clinical trials, with a mean gain of +4 
letters at 12 months compared to +10.7 in the trials. We 
note that the mean number of injections in our population 
was lower (6.2 in the NWL cohort versus 8.7 and 8.4 in 
VIVID and VISTA) as is often the case in the real world 
with clinic capacity pressures and lower patient adherence 
than in clinical trials.15 We also demonstrated that the 
mean visual acuity gain in our population was higher in 
the subgroup of patients with baseline BCVA less than 70 
letters (mean gain of +7.4 ETDRS letters), with many of 
our patients having higher visual acuity at baseline than 
was allowed in the registration trials.15 However, we 
wanted to go further to investigate baseline ocular and 
systemic factors that may predict poorer visual and anato
mical outcomes. Our goal was to identify patients that may 
be particularly at risk of poor visual and anatomical out
comes to enable better counselling on initiation of treat
ment, guide better individualisation of treatment and 
provide signals to direct further prospective studies. This 

study is important as previous real-world studies have not 
included a population as diverse as routinely treated in 
North West London.

Methods
The methodology of this study has been previously 
described.15 In summary, we conducted this retrospective, 
multicentre cohort study at three North West London 
Hospitals between January 2016 and July 2018 with data 
analysed between June 2020 and July 2020. The study was 
approved prospectively by the Research and Development 
departments of all three hospitals (London North West 
University Healthcare NHS Trust Research and 
Development reference no. SE19/016, Imperial College 
NHS Trust service evaluation reference no. 381 and 
Hillingdon Hospital service evaluation reference no. 1018 
and the study followed the tenets of the Declaration of 
Helsinki.

Treatment-naive diabetic macular oedema patients 
initiated on intravitreal aflibercept and followed up for at 
least 12 months were included in the study. Both Type 1 
and Type 2 diabetes mellitus patients of all ages, gender 
and ethnicity on oral hypoglycaemics and/or insulin were 
included in the study. For patients with bilateral treatment, 
both eyes were included. Patients were initiated on afliber
cept based on the presence of centre-involving DMO 
defined as central subfield thickness (CSFT) at initiation 
over 400 µm, although the CSFT could be less than <400 
µm if there was an area greater than 400 µm in the central 
3000 µm of the ETDRS grid.

The exclusion criteria were cataract surgery within 3 
months of commencing intravitreal aflibercept, other 
macular diseases such as retinal vein occlusion or age- 
related macular degeneration, epiretinal membranes 
greater than stage 3 and the presence of macular oedema 
of other aetiology.

The treatment protocol in all three hospitals was in 
alignment with 2014 EU summary of product characteris
tics label for aflibercept which is loading phase of 5 
monthly intravitreal aflibercept (unless treatment success 
after three injections defined as 20/20 vision or CSFT<250 
μm), followed by ongoing injections every 8 weeks until 
stability was achieved. Stability was defined as in Protocol 
T as no improvement or worsening in visual acuity or 
central macular thickness after two consecutive 
injections.17
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Data Collection
Electronic medical records were reviewed for patients’ 
demographic data, HbA1c values (within 6 months of 
first injection), creatinine and eGFR (within 6 months of 
first injection), lens status and retinopathy status using the 
UK national screening committee (NSC) grades (R1: mild 
and moderate non-proliferative diabetic retinopathy, R2: 
severe non-proliferative diabetic retinopathy, R3A: active 
proliferative diabetic retinopathy, R3S: stable treated pro
liferative diabetic retinopathy) as documented in the med
ical records at baseline, total number of injections at 12 
months and best corrected visual acuity (BCVA) at base
line and 12 months. Visual acuity was assessed using 
ETDRS charts at 4 metres at baseline and at all injection 
visits. SD-OCT was obtained in the standard mode (the 
enhanced depth imaging mode was not used for the pur
pose of evaluating DMO): Heidelberg Spectralis, 
Heidelberg, Germany at Central Middlesex Hospital and 
Western Eye Hospital and HD OCT Cirrus 5000 (Carl 
Zeiss AG, Germany) at Hillingdon Hospital. Central sub
field thickness CSFT and macular volume were calculated 
automatically by the instrument and recorded at baseline, 3 
months, 6 months and 12 months after the first intravitreal 
aflibercept. OCT features were classified into the follow
ing patterns: presence of intraretinal fluid, subretinal fluid, 
epiretinal membrane (ERM), vitreomacular adhesion 
(VMA) and mild vitreomacular traction (VMT). Virtual 
Caliper function of Spectral Domain-OCT was used for 
measurement of width and height of the largest intraretinal 
cyst. All data were collected at scheduled time points ± 1 
month to allow for scheduling and capacity issues within 
each hospital.

Statistical Analysis
Data collected from our cohort were analysed using 
Microsoft Excel 2010 (Microsoft Corporation, 
Washington, USA) and SPSS 22.0 (SPSS Inc, 
Chicago, USA).

Sample measurements were summarised with mean 
value and standard deviation while categorical variables 
were expressed as frequencies. To assess associations 
between outcomes and variables, univariate and multivari
ate logistic regressions were used with results presented as 
regression coefficient with a 95% confidence interval. 
When choosing candidate variables for multivariable 
logistic regression, entry selection criterion was set at 
P ≤ 0.10 and stay criterion set at P ≤ 0.05. A backwards 

selection procedure was used to retain only the statistically 
significant variables in the final model. A p value of <0.05 
was interpreted as statistically significant.

Results
A total of 270 eyes of 221 patients met the inclusion 
criteria for the study and the overall efficacy is reported 
elsewhere and summarised in Table 1. For the present 
report, due to missing data for some baseline variables, 
only 202 eyes were included in the regression model. The 
following analysis includes 202 eyes of the total cohort 
who had complete data of all investigated baseline 
variables.

Predictors of Functional Outcomes
On univariate analysis, better baseline BCVA was asso
ciated with better BCVA at 12 months. In addition, 
younger age, lower baseline CMT and higher HbA1c 
were also associated with better BCVA at 12 months, 
having corrected for baseline BCVA (Table 2). In terms 
of retinopathy status, eyes that had received previous PRP 
(R3S) trended towards lower BCVA at 12 months, 
although this did not reach statistical significance (P = 
0.07). On multivariate analysis, better baseline BCVA, 
lower baseline CMT, higher HbA1c and absence of epir
etinal membrane (ERM) were associated with better 
BCVA at 12 months (Table 3). There was no statistically 
significant association between gender, ethnicity, baseline 
renal function (eGFR), baseline macular volume, lens sta
tus, presence of subretinal fluid, vitreomacular adhesion 
(VMA) or vitreomacular traction (VMT) with BCVA at 12 
months on univariable and multivariable analysis (Tables 2 
and 3).

Predictors of Structural Outcomes
On univariate and multivariate analysis, baseline CMT 
(P < 0.001) and retinopathy status (P = 0.007) were 
found to be significantly associated with CMT at 12 
months (Tables 4 and 3). Patients with R3A status had 
lowest CMT values at 12 months (P = 0.007), followed by 
R3S, R2 and R1. Ethnicity was found to be significantly 
associated with the CMT at 12 months, with Caucasian 
eyes having higher CMT than other ethnicities, but this did 
not reach significance once baseline CMT was corrected 
for. There was no statistically significant association 
between gender, HbA1c, renal function (eGFR), baseline 
macular volume, lens status, size of intraretinal cyst, pre
sence of subretinal fluid, vitreomacular adhesion (VMA) 
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Table 1 Baseline Patient Characteristics in Our North West London (NWL) Study Compared with VIVIDa and VISTAb

Characteristic NWL Data VISTA VIVID

(Patient, n=221 IAI 2q8c IAI 2q8

Eyes, n=270) (Eyes, n=151) (Eyes, n=135)

Mean age years (SD) 62.8 (12.6) 63.1 (9.4) 64.2 (7.8)

Sex, n (%)

Male 147 (66.5) 78 (51.7) 88 (65.2)

Female 74 (33.5) 73 (48.3) 47 (34.8)

Ethnicity, n (%)

Black 48 (21.7) 19 (12.6) 1 (0.7)

White 62 (28.0) 125 (82.8) 106 (78.5)

Far East Asian 11 (5.0) 2 (1.3) * 27 (20.0) *

South Asian 78 (35.3)

Other – 5 (3.3) 1 (0.7)

Unknown 22 (10.0) – –

Mean HbA1c, % (SD) 8.3 (4) 7.9 (1.6) 7.7 (1.4)

Mean eGFR 72 – –

Mean creatinine 88 – –

Retinopathy status, n (%)

R0 0 (0) 4 (2.6) 0 (0)

R1 62 (22.9) 64 (42.4) 29 (21.4)

R2 150 (55.6) 72 (47.7) 69 (51.1)

R3A 43 (15.9) 8 (5.3) 3 (2.2)

R3S 14 (5.2) – –

Ungradable 1 (0.4) 3 (2.0) 34 (25.2)

Lens status, n (%)

Phakic 208 (77.0) – –

Pseudophakic 51 (18.9) – –

Unknown 11 (4.1)

Mean BCVA, letters (SD) 66.4 (14.6) 59.4 (10.9) 58.8 (11.2)

Mean central macular thickness, µm (SD) 418 (94.0) 479 (154) 518 (147)

Mean injections, n (SD) 6.2 (2.3) 8.4 (1.3) 8.7 (1.2)

Mean gain in Best Corrected Visual Acuity (BCVA) at 12 

M

+4 ETDRS letters ± 11.8 

(P<0.01)

+10.7 ETDRS letters ± 8.2 

(P<0.0001)

+10.7 ETDRS letters ± 9.3 

(P<0.0001)

Mean reduction in Central Macular Thickness (CMT) at 

12 M

−108μm ± 96 (P <0.001) −183.1μm ± 153.5 (P <0.001) −192.4μm ± 149.9 (P <0.001)

Notes: aVIVID study (www.clinicaltrials.gov; NCT01331681); bVISTA study (www.clinicaltrials.gov; NCT01363440); cIntravitreal aflibercept Injection 2 mg every 8 weeks 
after 5 initial monthly loading dose. *In VIVID and VISTA studies “Asian” subgroups were not differentiated. 
Abbreviations: HbA1c, glycated haemoglobin; eGFR, estimated glomerular filtration rate; R0, no diabetic retinopathy; R1, mild and moderate non-proliferative diabetic 
retinopathy; R2, severe non-proliferative diabetic retinopathy; R3A, active proliferative diabetic retinopathy; R3S, stable treated proliferative diabetic retinopathy.
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Table 2 Univariable Analysis of Associations Between Ocular and Systemic Factors with Best Corrected Visual Acuity (BCVA) at 12 
Months

Variable Category BCVA 12m BCVA Baseline Adjusted

Systemic factors Mean ± SD Coefficient (95% CI) P-value

Age * - - −1.5 (−2.6, −0.5) 0.004

Sex Male 71.7 ± 13.7 0 0.10

Female 67.9 ± 17.0 −2.3 (−5.1, 0.4)

Eye Right 71.5 ± 13.7 0 0.84

Left 69.1 ± 16.2 −0.3 (−2.9, 2.4)

Ethnicity Black 71.2 ± 14.4 0 0.31

White 69.3 ± 15.4 −2.2 (−5.7, 0.8)

Far East 69.1 ± 15.2 −5.4 (−11.4, 1.3)

South Asian 71.7 ± 12.4 −1.9 (−5.3, 0.6)

HbA1c < 64 69.0 ± 14.7 0 0.007

≥ 64 73.5 ± 11.0 3.4 (1.0, 6.3)

eGFR * - - −0.2 (−0.7, 0.4) 0.52

Creatinine (+) - - 0.8 (−4.8, 6.4) 0.78

Ocular factors BCVA baseline * - - 7.0 (6.1, 7.9) <0.001

Baseline CMT ** - −1.4 (−2.4, −0.4) 0.02

Baseline Macular volume - - 0.4 (−0.4, 1.1) 0.33

Retinopathy status R1 71.0 ± 15.1 0 0.07

R2 72.0 ± 14.6 3.5 (0.2, 6.7)

R3A 67.7 ± 14.2 2.6 (−1.7, 7.0)

R3S 58.7 ± 16.7 −2.2 (−8.7, 4.2)

Lens status Cataract 70.5 ± 14.5 0 0.54

Pseudophakic 67.9 ± 17.8 −1.1 (−4.5, 2.4)

Subretinal fluid No 70.9 ± 15.1 0 0.67

Yes 68.5 ± 14.8 0.7 (−2.6, 4.0)

Epiretinal Membrane No 71.2 ± 13.9 0 0.18

Yes 66.7 ± 17.2 −2.1 (−5.1, 1.0)

Vitreomacular Adhesion (VMA) No 70.1 ± 15.2 0 0.73

Yes 72.2 ± 13.4 0.7 (−3.5, 4.9)

Vitreomacular Traction (VMT) No 70.5 ± 15.0 0 0.09

Yes 65.8 ± 17.3 −6.8 (−14.7, 1.0)

Notes: *Regression coefficients reported for a 10-unit increase in variable (+) Variable analysed on the log scale (base 10) **Regression coefficients reported for a 100-unit 
increase in variable. 
Abbreviations: BCVA, best corrected visual acuity; CMT, central macular thickness; eGFR, estimated glomerular filtration rate; HbA1c, glycated haemoglobin; R0, no 
diabetic retinopathy; R1, mild and moderate non-proliferative diabetic retinopathy; R2, severe non-proliferative diabetic retinopathy; R3A, active proliferative diabetic 
retinopathy, R3S, stable treated proliferative diabetic retinopathy.

Clinical Ophthalmology 2021:15                                                                                                   https://doi.org/10.2147/OPTH.S314614                                                                                                                                                                                                                       

DovePress                                                                                                                       
2093

Dovepress                                                                                                                                                              Sim et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


or vitreomacular traction (VMT) with CMT values at 12 
months(Tables 4 and 3).

Discussion
We previously reported the efficacy of aflibercept in treat
ment-naïve patients with diabetic macular oedema in 
North West London. Our intention in the present report 
was to identify any ocular or systemic characteristics that 
may be predictive of better functional or anatomical 
response in our cohort. Such knowledge is useful to help 
design prospective studies and guide service delivery. The 
broad diversity of our treatment population cohort within 
North West London uniquely enables our data to be widely 
applicable compared with the necessarily homogeneous 

demographic in randomised controlled trials. Identified 
factors associated with adverse outcomes may form the 
basis of a risk stratification tool for DMO patients initiated 
on intravitreal aflibercept, particularly as many of our 
findings have been previously confirmed in prospective 
studies.

Within our cohort, we found that better baseline visual 
acuity was significantly associated with better visual 
acuity at 12 months. This finding is consistent with post- 
hoc analysis of RIDE/RISE which showed a correlation 
between better baseline BCVA and final BCVA of 6/12 or 
better and READ2 which showed better baseline BCVA 
increased the chance of good visual outcome defined as 
better than 6/30.7,9 It has been hypothesised that good 
baseline BCVA despite macular oedema suggests that the 
fluid has not been present for sufficiently long to confer 
permanent damage thereby resulting in better treatment 
response to intravitreal aflibercept.9

In terms of patient’s age, we found that 10 years 
increase in age was associated with 1.5 less ETDRS letters 
at 12 months. This association was also noted in Diabetic 
Retinopathy Clinical Research Network Protocol I, albeit 
at a greater effect of 1.9 less ETDRS letters at 12 months 
with every 10 years increase in age and the post-hoc 
analysis of RIDE/RISE which showed that for every 5 
years older at baseline, a patient was less likely to gain 
15 or more letters at 24 months3,9 This may be because the 
eyes of younger patients may be more tolerable to fluid 
accumulation making them more amenable to reversible 
damage.9 In terms of HbA1c, there was no association 
with visual outcomes when analysed as a continuous vari
able but when categorised, we found that patients with 
HbA1c ≥64 had higher BCVA at 12 months. All published 
studies to date have either found no association or 
a deleterious effect of HbA1c on treatment response to 
aflibercept and it is likely our finding to the contrary is 
confounded by the inclusion of HbA1c level within 6 
months of baseline as a baseline value which does not 
account for fluctuations in HbA1c levels throughout the 
study period.8,9

Interestingly, we demonstrated better anatomical 
response but a trend towards lower BCVA in patients 
with more advanced diabetic retinopathy. The adverse 
effects of proliferative disease on visual outcomes is con
sistent with previous studies including RIDE/RISE and 
Protocol T.9,17 Postulated mechanisms for this association 
include diabetic macular ischaemia being more frequently 
associated with more advanced diabetic retinopathy.18 

Table 3 Multivariable Analysis of Associations Between Ocular 
and Systemic Factors with BCVA and CMT at 12 Months

Variable Regression Coefficient 
(95% CI)

P value

VA at 12 months

Baseline BCVA* 6.4 (5.3, 7.4) <0.001

HbA1c ≥ 64 4.0 (1.3, 6.6) 0.003

Baseline CMT** 14.4 (4.6, 24.3) 0.01

Presence of Epiretinal 

Membrane

−3.2 (−6.2, −0.1) 0.04

Retinopathy Status

R1 0 0.07

R2 3.6 (0.4, 6.8)

R3A 0.4 (−3.7, 4.5)

R3S −1.1 (−7.3, 5.1)

CMT at 12 months

Baseline CMT 30 (20, 39) <0.001

Retinopathy Status

R1 0 0.007

R2 2 (−19, 22)

R3A −40 (−67, −13)

R3S −13 (−53, 27)

Notes: *Regression coefficient reported for a 10-unit increase in VA; **Regression 
coefficient reported for a 100-unit increase in CMT. 
Abbreviations: BCVA, best corrected visual acuity; CMT, central macular thick
ness; HbA1c, glycated haemoglobin; R1, mild and moderate non-proliferative dia
betic retinopathy; R2, severe non-proliferative diabetic retinopathy; R3A, active 
proliferative diabetic retinopathy, R3S, stable treated proliferative diabetic 
retinopathy.

https://doi.org/10.2147/OPTH.S314614                                                                                                                                                                                                                               

DovePress                                                                                                                                                                 

Clinical Ophthalmology 2021:15 2094

Sim et al                                                                                                                                                               Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


A recent study by Tsai et al. also confirmed that increased 
severity of diabetic retinopathy was associated with 
decreased deep perifoveal vessel density, larger superficial 
and deep foveal avascular zone (FAZ) and reduced retinal 
sensitivity while Samara et al. found a correlation between 

larger FAZ areas and poorer visual acuities.19,20 On the 
other hand, these eyes likely have higher VEGF drive 
resulting in better anatomical responses.

We excluded eyes that had vitreoretinal interface abnorm
alities requiring surgery but evaluated the impact of mild 

Table 4 Univariable Analysis of Associations Between Ocular and Systemic Factors with Central Macular Thickness (CMT) at 12 
Months

Variable Category CMT 12m CMT Baseline Adjusted

Systemic 
factors

Mean ± SD Coefficient (95% 
CI)

P-value

Age * - - 3 (−4, 10) 0.45

Sex Male 315 ± 94 0 0.86

Female 307 ± 76 2 (−17, 20)

Eye Right 313 ± 93 0 0.37

Left 314 ± 83 8 (−9, 25)

Ethnicity Black 288 ± 57 0 0.14

White 323 ± 90 25 (2, 49)

Far East 294 ± 60 5 (−34, 44)

South Asian 308 ± 59 20 (−2, 42)

HbA1c < 64 314 ± 82 0 0.29

≥ 64 300 ± 65 −11 (−30, 9)

eGFR * - - 1 (−3, 5) 0.68

Creatinine (+) - - −6 (−46, 34) 0.77

Ocular factors CMT baseline ** - - 30 (21, 39) <0.001

Baseline BCVA * - - 6 (0, 12) 0.06

Baseline 
Macular volume

- - −4 (−10, 2) 0.16

Retinopathy status R1 311 ± 62 0 0.007

R2 320 ± 101 2 (−19, 22)

R3A 286 ± 61 −39 (−67, −13)

R3S 290 ± 59 −13 (−53, 27)

Lens status Cataract 317 ± 93 0 0.35

Pseudophakic 298 ± 74 −11 (−33, 12)

Subretinal fluid No 305 ± 63 0 0.36

Yes 323 ± 111 −11 (−33, 12)

Notes: **Regression coefficients reported for a 100-unit increase in variable; *Regression coefficients reported for a 10-unit increase in variable; (+) Variable analysed on 
the log scale (base 10). 
Abbreviations: BCVA, best corrected visual acuity; CMT, central macular thickness; eGFR, estimated glomerular filtration rate; HbA1c, glycated haemoglobin; R1, mild and 
moderate non-proliferative diabetic retinopathy; R2, severe non-proliferative diabetic retinopathy; R3A, active proliferative diabetic retinopathy, R3S, stable treated 
proliferative diabetic retinopathy.
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vitreoretinal interface disturbance on functional outcomes. 
Our finding that the presence of ERM was associated with 
poorer BCVA mirrors that found in the post hoc analysis of 
Protocol I.3 ERM is known to reduce visual function indepen
dently by distorting the retina and can progress to preretinal 
macular fibrosis and it is likely that it may restrict functional 
improvement in DMO via similar mechanisms.21

Anatomical Outcomes
In terms of anatomical outcomes of treatment, baseline CMT 
and retinopathy status were found to be associated with final 
CMT at 12 months. We found that higher baseline CMT 
resulted in higher final CMT despite greater absolute fluid 
reduction over a 12-month period. The greater CMT reduc
tion within this subset of patients is due to the ceiling effect to 
treatment of patients with low baseline CMT. 
Notwithstanding the greater CMT reduction, our study sug
gests that patients with higher baseline CMT may require 
more intensive treatment for optimal anatomical outcome at 
12 months. Caucasian eyes tended to have higher CMT at 12 
months compared with other ethnicities before adjusting for 
baseline CMT. This may be due to findings that eyes of 
African descent have lower CMT and broader foveal pits 
compared with Caucasian eyes but further prospective stu
dies on anatomical response to treatment of macular oedema 
across ethnicities are warranted.22

Our study is limited by its retrospective nature. In addition, 
our data on HbA1c and renal function was limited to within 6 
months of baseline and only documented at this single time 
point and thus does not take into account the fluctuations 
before the study treatment was started or during the study. 
Our study also lacked the strict visual acuity and OCT acquisi
tion protocols as is the norm in clinical trials but is expected 
within a real-life pressured health-care setting. The strength of 
our study, however, lies in the diversity of our study population 
which is a real-world inner London population with diverse 
ethnicities and grades of diabetic retinopathy represented. Our 
results would therefore be more reflective of real-world clin
ical practice and highlight that older patients, patients with 
lower BCVA, more advanced retinopathy, epiretinal mem
brane and higher CMT are likely to have worse outcomes 
when treated with aflibercept for diabetic macular oedema 
and could benefit from prompt and timely commencement of 
treatment to maximise outcomes.

Conclusions
In summary, our study identified several baseline charac
teristics associated with treatment response to aflibercept 

in treatment-naive DMO at 12 months. To our knowledge, 
this is the largest published dataset examining factors 
influencing treatment response in patients treated with 
aflibercept for diabetic macular oedema within the UK in 
a real-world setting. Further work including large prospec
tive studies in diverse populations are required to confirm 
our findings with the goal of individualising treatment, and 
prognosticating outlook.
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