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Abstract

Objectives This study evaluated the 1-year treatment outcomes of bevacizumab for diabetic macular oedema (DMO) in
routine clinical practice.

Methods A retrospective analysis was performed on 298 eyes of 220 patients with DMO that received intra-vitreal bev-
acizumab between 1 September 2013 and 31 August 2018 that were tracked by a prospectively designed, web-based
observational registry—the Fight Retinal Blindness! Registry.

Results The mean visual acuity (95% confidence interval [CI]) at 1-year was 3 (2, 5) letters better than a mean (SD) of 68
(15) letters at study entry. Nearly a quarter of eyes achieved >20/40. Eyes presenting with better vision (220/40) tended to
maintain that vision during the period of observation, whereas those presenting with worse vision (<20/40) gained a mean
(95% CI) of 9 (5, 13) letters. A mean reduction in the macular thickness was observed over the study period with the central
subfield improving by 29 um (95% CI 17, 40) from a mean (SD) of 402 (109) um at study entry. Eyes that completed 1 year
of follow-up received a median (Q1, Q3) of 7 (4, 9) bevacizumab injections. Sixty-two eyes, ~20%, that started with
bevacizumab changed to either another VEGF inhibitor or steroid (triamcinolone) during the period of observation. This did
not lead to functional improvement for eyes changed to either ranibizumab or aflibercept despite a further reduction in
macular thickness. An improvement in vision and reduction in macular thickness was noted in the 13 eyes that subsequently
received triamcinolone. Approximately 10% of eyes dropped out over 12 months, even though their mean visual acuity had
improved by seven letters from the initial visit.

Conclusions Bevacizumab is an effective treatment for DMO in unselected populations.

Introduction

The vascular endothelial growth factor (VEGF) inhibitor
bevacizumab has been extensively used for the treatment of
chorioretinal vascular conditions particularly in those jur-
isdictions where ranibizumab and aflibercept were not
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readily available or where their use was restricted [1-5].
The Diabetic Retinopathy Clinical Research (DRCR) Net-
work Protocol T studied outcomes of treatment of bev-
acizumab, which was used off-label, ranibizumab and
aflibercept for diabetic macular oedema (DMO) [6, 7].
Bevacizumab was similar to aflibercept and ranibizumab in
improving vision at 2 years in eyes presenting with better
visual acuity (VA), 269 letters (Snellen equivalent 20/40),
while it was inferior to those on aflibercept in eyes with VA
<68 letters (20/50) [7]. The Cochrane meta-analysis of
twenty-four clinical trials of the three VEGF inhibitors for
DMO found ‘high-certainty’ evidence that bevacizumab


http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-021-01509-x&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-021-01509-x&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-021-01509-x&domain=pdf
http://orcid.org/0000-0002-4110-4274
http://orcid.org/0000-0002-4110-4274
http://orcid.org/0000-0002-4110-4274
http://orcid.org/0000-0002-4110-4274
http://orcid.org/0000-0002-4110-4274
mailto:sbha5189@uni.sydney.edu.au

Bevacizumab for diabetic macular oedema: one-year treatment outcomes from the Fight Retinal Blindness!... 595

prevented visual loss and improved vision in eyes with
DMO [8].

The use of bevacizumab, thus far the cheapest of the three
VEGF inhibitors, for retinal diseases varies among countries
according to drug regulatory processes, reimbursement
policies and its availability. It was the most widely used
VEGEF inhibitor in the U.S from 2006 to 2015 [9]. Studies
evaluating outcomes of bevacizumab for DMO in routine
clinical practice provide data to assess whether these are
consistent with the promising results of pivotal clinical trials
and may identify why they do not. This study was designed
to assess the 12-month functional and anatomical outcomes
of bevacizumab for DMO in routine clinical practice.

Methods
Design, data sources and measurements

This was a retrospective analysis of data recorded in the
prospectively designed web-based registry—The Fight
Retinal Blindness! Registry. The registry adapted its age-
related macular degeneration treatment outcomes module to
collect data on outcomes of treatment of DMO [10]. This
DMO module, first implemented in Australia, New Zealand
and Switzerland in April 2015, has expanded to other
countries in Asia and Europe. The present analysis included
eyes from clinical practices in Australia and New Zealand
where a sufficient number of eyes started bevacizumab for
the treatment of DMO.

The data recorded at each clinical visit include the
number of letters read on a logarithm of the minimum angle
of resolution VA Chart, treatment given, the central subfield
thickness (CST [um]) measured using spectral domain
optical coherence tomography (OCT), the activity of DMO
(centre-involving, non-centre-involving or no DMO), pro-
cedures and ocular adverse events [11]. Duration and type
of diabetes, grading of diabetic retinopathy (DR) and pre-
vious treatment for DMO were recorded at study entry. All
treatment decisions, including choice of treatment and fre-
quency of visits, were based on VA and OCT at the dis-
cretion of the practitioner in consultation with the patient,
thereby reflecting real-world clinical practice.

Institutional approval was obtained from the Royal
Australian and New Zealand College of Ophthalmologists
Human Research Ethics Committee who approved the use
of ‘opt-out’ patient consent. This study adhered to the tenets
of the Declaration of Helsinki.

Patient selection

Inclusion criteria required a diagnosis of DMO and at least
two injections of bevacizumab (1.25-mg Avastin;

Genentech, Inc., CA, USA/Roche, Basel, Switzerland)
between 1 September 2013 and 31 August 2018. Eyes that
were followed for at least 12 months and underwent
exclusive treatment with bevacizumab were termed
‘completers’. Some eyes that received the minimal number
of treatments with bevacizumab, switched to either a
steroid or another VEGF inhibitor during the 12 months of
follow-up (‘Switchers’). Their outcomes were censored
from the time of their last bevacizumab treatment. Data
were also censored from the time of the last visit for eyes
that did not complete 12 months of observation (‘non-
completers’).

Outcomes

The primary outcome was the mean change in VA
12 months after starting treatment with bevacizumab. Sec-
ondary outcomes were mean change in CST, the number of
treatments and number of visits, the proportion of eyes with
VA 269 (20/40) letters and <35 letters (20/200) and the
proportion of eyes that gained >10 letters and those that lost
>10 letters at 12 months. In addition, these outcomes were
analysed in eyes stratified by VA at study entry into two
groups, 269 and <68 letters (20/50), to study the relationship
between acuity measured at study entry and 12 months
later. Other outcomes of interest were the proportion of
switchers and those of non-completers.

Statistical analysis

Descriptive data included the mean (standard deviation),
median (first and third quartiles) and percentages where
appropriate. Eyes were considered to have been observed
from the first treatment visit up to their 12-month (365 +
30 days) visit. t-tests, Wilcoxon rank sum tests, Chi-square
tests and Fisher’s exact tests were used as appropriate to
compare study entry characteristics. Paired #-tests were used
to determine whether a change in VA and CST from study
entry were significant.

We used a generalized additive model to display VA and
CST over 12 months. We compared the number of injec-
tions and visits in eyes stratified by initial VA using Quasi-
Poisson regression models adjusted for age, VA, CST and
DMO activity at study entry, and nesting of outcomes
within practice with an offset for log days of follow-up.
Kaplan—Meier survival analysis was used to plot survival
curves for time to non-completion.

All analyses were conducted using R version 4.0.2
(http://www.R-project.org/) with the Ime4 package
(V1.1-21) for mixed-effects regression analysis, mgcv
package (V1.8-31) for generalized additive (mixed) model
computation and survival package (V 2.38) for switching
and dropout analysis [12—14].
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Z;:::;telr)i:tr;::fgrap hic All eyes Treatment-naive eyes  Pre-treated eyes  p value
Eyes, n 298 175 123
Patients, n* 220° 136 91
Female, n* (%) 100 (46) 53 (39) 48 (53)
Right eye, n (%) 153 (51) 91 (52) 62 (50)
Age years, mean (SD) 62 (11) 61 (12) 63 (9) 0.10
Diabetes duration years, mean (SD) 16 (9) 16 (10) 15 (7) 0.70
Diabetes type %
Type 1 10 12 6 0.10
Type 11 90 88 94
Diabetic retinopathy %
Mild 17 20 12 <0.01
Moderate 39 34 46
Severe NPDR 20 17 24
PDR non-high risk 23 28 16
PDR high risk 1 1 2
Baseline VA letters, mean (SD) 67.7 (14.7) 67.8 (15.4) 67.6 (13.8) 0.94
VA 269 letters % 61 62 59 0.70
VA <35 less % 5 5 5 1
CST pm, mean (SD) 402 (109) 401(110) 403(108) 0.92
DMO grades %
Centre-involving 90 89 92
Non-centre-involving 4 4 4 0.48
No DMO 6 7
n number, SD standard deviation, NPDR non-proliferative diabetic retinopathy, PDR proliferative diabetic
retinopathy, VA visual acuity, CST central subfield thickness, DMO diabetic macular oedema.
Patients with each eye in two groups are repeated.
®Data from both eyes of 78 patients were included in the analysis.
Results

Study participants

The electronic registry contained data from 298 eyes of 220
patients who had DMO and undergone two or more injec-
tions of bevacizumab in the interval between September 2013
and August 2018. Data from both eyes of 78 patients were
included in the analysis. Table 1 summarizes the character-
istics of these eyes at study entry. Approximately half of the
eyes in this study had undergone treatment for DMO prior to
the study entry. One hundred eyes (34%) had received
macular laser, 30 eyes (10%) had a history of intra-vitreal
injection of a VEGF inhibitor and another 10 eyes (3%) had
received a steroid injection. Eyes that were treatment-naive
(n=175) and those that had received prior treatment (n =
128) had similar characteristics at study entry (Table 1).

Visual outcomes at 12 months

Figure 1 illustrates the mean VA over 12 months for all 298
eyes, including switchers and non-completers. The mean
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Fig. 1 Line graph depicting mean visual acuity (solid red line) in
logMAR letters (y-axis) and central subfield thickness (CST, red
dashed line) in microns (z-axis) for all 298 eyes entered in the
study. The red shaded area represents the 95% confidence interval.

VA improved within first few months and was maintained
over the 12 months. The mean (95% confidence interval)
VA change at 12 months, using last observation carried
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Table 2 Outcomes at 12 months.

All eyes? Completers Switchers Non-completers
VEGF inhibitors Triamcinolone

Eyes, n 298 209 49 13 27
Patients, n° 220¢ 158 37 10 22
Baseline VA letters, mean (SD) 67.7 (14.7) 67.9 (14.5) 68.7 (14) 66.2 (8.9) 65.3 (19.8)
Final VA letters, mean (SD) 70.8 (11.2) 71.1 (11.1) 71 (11.2) 62.9 (9.6) 72.1 (11.2)
Change VA letters, mean (95% CI) 3.1 (1.6, 4.6) 32 (14,49 24 (-1.1,59) -32(-94,3) 6.9 (0.6, 13.1)
Gain 2 10 letters % 21 22 14 8 30
Loss > 10 letters % 10 9 12 23 4
VA > 69 letters %, baseline/final 61/71 62/72 63/74 46/31 56/70
VA <35 letters %, baseline/final 512 4/2 6/4 0/0 11/4
Baseline CST pm, mean (SD) 402 (109) 405 (106) 384 (108) 449 (158) 385 (110)
Final CST um, mean (SD) 372 (105) 369 (100) 368 (99) 493 (182) 347 (78)
Change CST pm, mean (95% CI) —29 (—40, —17) —35 (=50, —21) —16 (=37, 6) 44 (-31, 120) —33 (-69, 3)
Injections?, median (Q1, Q3) 6 (4, 8) 7(4,9) 54,7 4(3,5) 32,95
Additional laser, n 25 21 0 2 2
Additional triamcinolone, n 13 0 0 13 0
Additional Ozurdex”, n 0 0 0 0 0
Visits®, median (Q1, Q3) 8 (5, 10) 8 (6, 12) 5,8 65,7 43,7

All eyes—includes completers, switchers and non-completers. ‘Completers’—eyes with 12 months of observation from the start of treatment,
‘switchers’—eyes receiving other treatment drug prior to completion of 12 months from the start of treatment. Only the observations from the visit
before the switch occurred were included in the analysis. ‘Non-completers’—eyes not completing 12 months of observations from the start of

treatment.

n number, VA visual acuity, SD standard deviation, CI confidence interval, CST central subfield thickness, Q! first quantile, Q3 third quantile.

“Last observation carried forward for switchers and non-completers.
PPatients with each eye in two groups are repeated.
‘Data from both eyes of 78 patients were included in the analysis.

dNumber of bevacizumab injections.

forward for switchers and non-completers, was 3.1 (1.6,
4.9) letters (p =0.004, Table 2). The proportion of eyes
with VA 269 letters increased (71% versus 61% at study
entry; p<0.001) while those with VA <35 letters
decreased (2% versus 5% at study entry; p <0.01). Eyes
that were treatment-naive and those that had received prior
treatment had similar mean (95% CI) VA change, 2.7 (0.8,
4.6) versus 3.6 (1.4, 5.9) letters for prior treatment group
(p=0.54).

Two-hundred and nine (70%) eyes completed 1 year of
bevacizumab monotherapy. The mean (95% CI) VA
change in these eyes was 3.2 (1.4, 4.9) letters (p = 0.01,
Table 2). Eyes with good initial vision (VA 269 letters;
130 eyes [62%]) had a minimal mean (95% CI) VA loss
of 0.2 letters (p =0.78) at 12 months while those with
initial vision <68 letters (79 eyes [38%]) had a greater
gain of 8.7 letters (p <0.001). However, the final vision
in the initial VA <68 letters group, despite the higher
gain, was lower than in the good initial vision group
(Table 3).

Macular thickness

Bevacizumab significantly reduced the mean CST in all
eyes with DMO (Fig. 1). The mean (95% CI) change in
CST at 12 months was —29 (—40, —17) um from a mean of
402 (109) um at study entry (p <0.001). The mean [95%
CI] change in CST in the previously treated group and those
that were treatment-naive was similar (—24 [—38, —9]
versus —36 [—54, —18] um, respectively, [p = 0.07]). Eyes
in both VA groups had significant reduction in the mean
CST after 12 months of treatment (Table 3).

Treatments and visits

The median (Q1, Q3) number of injections in eyes com-
pleting 1 year on bevacizumab monotherapy was 7 (4, 9)
from a median (Q1, Q3) of 8 (6, 12) visits. Around one-
tenth of these required additional treatment with macular
laser during the 12 months (Table 2). The median number
of bevacizumab injections in treatment-naive and
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Table 3 Outcomes in completers
stratified by visual acuity at
presentation.

Visual acuity 269 letters
(20/40 or better)

Visual acuity <68 letters
(20/50 or worse)

Eyes, n

Patients, n*

Baseline VA letters, mean (SD)
Final VA letters, mean (SD)

Change VA letters, mean
(95% CI)

Gain 2 10 letters %

Loss > 10 letters %

VA =69 letters %, baseline/final
VA <35 letters %, baseline/final
Baseline CST pm, mean (SD)
Final CST um, mean (SD)

Change CST pm, mean
(95% CI)

Injectionsb, median (QI, Q3)
Additional laser, n
Visits, median (Q1, Q3)

130 79

110 63

75.8 (5.1) 54.9 (15.5)
75.6 (5.8) 63.6 (13.5)
—0.2 (—1.3,0.9) 8.7 (4.7, 12.6)
9 43

10 8

100/89 0/44

0/0 11/5

384 (83) 441 (129)
358 (86) 386 (119)
—25 (=38, —13) —52 (-84, —21)
64,9) 7 (4, 9)

18 3

8 (6, 12) 9 (6, 10)

‘Completers’—eyes with 12 months of observation from the start of treatment

n number, VA visual acuity, SD standard deviation, CI confidence interval, CST central subfield thickness,

Q1 first quantile, Q3 third quantile.

“Patients with each eye in two groups are repeated.

"Number of bevacizumab injections.

previously treated eyes were (6 [4,9]) versus (7 [5,10], p =
0.33). There was no difference in the median number of
bevacizumab injections when eyes were stratified based on
the initial VA; however, more eyes in the good initial vision
group received additional macular laser (Table 3).

Treatment switch

Almost one-fifth (62 eyes) switched treatment, most often to
the other VEGF inhibitors (49 eyes) although a few (13
eyes) switched to triamcinolone, before completing
12 months. The median (Q1, Q3) time to switch was 176
(128, 203) days and 167 (140, 267) days for those switching
to the other VEGF inhibitors and steroid, respectively. Eyes
that switched treatment had similar mean VA and CST at
study entry compared to those that completed 12 months on
bevacizumab treatment (Table 2). The mean change in VA
and CST at the time of switch in eyes switching to other
VEGF inhibitors was similar to those that completed
12 months on bevacizumab: 2.4 versus 3.2 letters (p = 0.69)
and —16 versus —35 um (p = 0.13) but they were different
in eyes that switched to steroid, —3.2 versus 3.2 letters (p =
0.04) and 44 versus —35 um (p = 0.04, Table 2).

Most of the participants who had treatment switches
were receiving bevacizumab for DMO in clinical practices
in Australia where reimbursement for ranibizumab for this
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indication started from July 2014 and for aflibercept from
October 2015 [15, 16]. More eyes were switched to afli-
bercept than ranibizumab when both agents were available
(Fig. 2A). The mean (95% CI) VA and CST change from
the treatment switch to the 12-month visit in eyes that
switched to other VEGF inhibitors were —0.8 (—3.7, 2)
letters (p = 0.56) and —31 (—49, —14) um (p <0.001) after
a median (QI1, Q3) of 3 (2, 5) injections while for those
switching to steroid was 6 (1.2, 10.8) letters (p = 0.01) and
—90 (—180, 0.1) um (p = 0.05) after a median (Q1, Q3) of 1
(1, 1) injection. The mean (SD) VA and CST at the 12-
month visit in eyes that switched to steroid was similar to
eyes that completed 12 months on bevacizumab, 69.9 (14.3)
versus 71.1 (11.1) letters (p = 0.56) and 346 (97) versus 369
(100) pm in completers (p =0.11).

Non-completion rate at 12 months

Twenty-seven eyes (9%) dropped out before completing
12 months of observations (Fig. 2B). The median (Q1, Q3)
time to dropout was 238 (98, 271) days. The mean (95% CI)
VA change from the start of treatment to their last visit was
6.9 (—0.6, 13.1) letters while the CST reduced by a mean
(95% CI) of 33 (—69, 3) um. These eyes received a median
(Q1, Q3) of 3 (2, 3) of bevacizumab injections from 3 (2, 5)
visits.
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Fig. 2 Switchers and non-completers. A Proportion of eyes that
switched treatment from bevacizumab to ranibizumab (purple), afli-
bercept (blue) and triamcinolone (grey) stratified by the year of starting
bevacizumab treatment (n =number of eyes starting bevacizumab
treatment). B Kaplan—Meier plots for the time from starting treatment
to dropout in eyes treated with bevacizumab over 12 months.

Adverse events

A total of 1905 bevacizumab injections were administered
in the 298 eyes over the 12 months. Endophthalmitis, the
most serious adverse event associated with intraocular
injections, was not observed in the study cohort.

Discussion

This study demonstrates the efficacy of bevacizumab as a
treatment for DMO in routine clinical practice outside the
constraints of clinical trials. We found with 12 months of
prospectively collected data that eyes with good vision, VA >
69 letters at study entry, tended to maintain it while those with
VA <68 letters experienced a mean gain of nine letters. Eyes

received a median of seven bevacizumab injections over the
12 months. Not all the eyes continued with bevacizumab
treatment. Treatment switches, observed in one-fifth of eyes,
were more often to VEGF inhibitors though steroid appeared
to have been preferred in eyes that had worse vision and
thicker maculae. Aflibercept was preferred over ranibizumab
when both were available. Very few eyes (9%) dropped out
before completion of 1 year of treatment. These eyes had
gained a mean of seven letters from a median of three bev-
acizumab injections before they dropped out. These data
indicate that bevacizumab is an effective treatment for DMO
in real-world clinical practice at least for 12 months.

The visual and anatomical improvements in eyes with
DMO treated with bevacizumab, which we observed, were
also reported in a Cochrane meta-analysis and the DRCR.
net Protocol T study [6, 8]. We found these improvements
irrespective of whether the eyes had been previously treated
for DMO or not. Mean visual gains were higher in eyes with
initial VA <68 letters than in eyes with initial VA 269
letters, although eyes in each group received a median of
seven bevacizumab injections. We believe that eyes with
better presenting vision experienced a ceiling effect on the
further gains they can make.

Several observational studies have found that the visual
gains in eyes treated with VEGF inhibitors for DMO were
inferior to those reported in the clinical trials [17-23].
Outcomes may be inferior in real-world practice because the
participants are different to the population selected for the
clinical trials. They often receive fewer treatments. The
mean VA gain in the present study (+3.3 letters from a mean
VA of 67.9 letters at study entry) after 1 year of treatment
was lower than in the bevacizumab group in the DRCR.net
Protocol T study (49.7 from 64.8 letters) [6]. Eyes in the
present study received fewer bevacizumab injections over 1
year than the DRCR.net Protocol T study cohort (median of
seven versus ten injections). However, the mean VA at 1
year in the present study (71.2 letters) was similar to that of
the bevacizumab group in the DRCR.net Protocol T study
(74.2 letters) suggesting that the higher VA at study entry in
the present study may account partly for the lower gains.
Approximately 71% of eyes in the present study had VA >
69 letters at 1 year, which was similar to those that received
ranibizumab in the DRCR.net Protocol I Study [24].

Studies that have evaluated treatment outcomes of the
VEGEF inhibitors ranibizumab and aflibercept for DMO in
routine clinical practice have reported a mean VA gain
ranging from +3.3 to +9.9 letters after 1 year of treatment
from a mean of 68-51 letters at study entry [17-23]. The
mean VA at study entry of 67.9 letters in the present study
was better than reported in those studies. The mean VA 1
year after the start of treatment, which is of the most
important concern to the patient, in these studies ranged from
54 to 71 letters. The VA gain of +3.5 letters in the present
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study was one of the lower gains reported by observational
studies of other VEGF inhibitors; however, the mean VA of
71 letters at 1 year was one of the better 12-month outcomes
[17-23]. Our findings therefore provide good support that
bevacizumab is beneficial for DMO at least when vision is
good. Our sample does not provide good evidence that
bevacizumab may achieve similar outcomes as the more
expensive medications when starting vision is poor.

The DRCR.net study reported that eyes on bevacizumab
treatment for DMO had the least reduction in the mean
macular thickness at 1 year [6]. The mean reduction in
macular thickness we observed, was much lower than in any
of the groups in the DRCR.net Protocol T study. This was
probably because our patients received fewer treatments than
were given in the clinical trial. The drop in the macular
thickness we observed was lower than those reported in
other observational studies from a similar CST at baseline
after similar median number of injections of ranibizumab or
aflibercept [19-23]. This suggests that bevacizumab may be
less effective than either aflibercept or ranibizumab in
reducing macular thickness in eyes with DMO.

VEGEF inhibitors may be switched in the hope of a better
outcome. Eyes that switched treatment from bevacizumab
to either ranibizumab or aflibercept in the present study had
similar VA and CST when treatment started compared to
those that completed 1 year on monotherapy. Nor were
there differences in visual gain or reduction in macular
thickness between completers at 1 year and at the time of
treatment switch in switchers that switched to the other
VEGF inhibitors. Eyes that switched treatment to the
licensed VEGF inhibitors had similar 12-month VA out-
comes as eyes that did not switch, although they had an
additional reduction in the macular thickness after the
switch, suggesting that variables other than the macular
thickness affect vision in eyes with DMO [25]. The simi-
larity of the mean VA of switchers to the completers and the
fact that VA did not improve further after the treatment
switch suggests that the switch may have occurred despite
an initial visual improvement with bevacizumab, for
example because another drug became reimbursed.

Macular oedema can persist is some DMO eyes despite
treatment with VEGF inhibitors [26]. Clinicians appeared to
prefer to switch treatment to steroid in eyes that had suboptimal
response to VEGF inhibitors, since the eyes that switched to
steroid had worse VA and thicker maculas than those that
switched to the VEGF inhibitors. The mean VA and CST at
12 months in eyes that switched to steroid were similar to those
that completed 12 months on bevacizumab monotherapy. This
suggests that steroid is beneficial in eyes with DMO when the
response to Avastin is suboptimal. We are unable to say
whether switching to the other VEGF inhibitors in eyes with
suboptimal response to bevacizumab is beneficial or not.

SPRINGER NATURE

Observational studies on treatment outcomes may be
biased by patients that switch treatment or dropout, which may
be due to poor outcomes. Very few eyes (9%) in the present
study dropped out before completing 12-month observation.
These eyes had a higher VA gain and CST reduction from
fewer treatments than those that completed 1 year on mono-
therapy suggesting that non-compliance to treatment could be
related to reasons other than poor outcomes [27].

This study has a few limitations that are inherent in
observational data. Treatment decisions in routine clinical
practice, in contrast to those in the clinical trials, are made
without reference from a reading centre or guided by study
protocols. Case selection and treatment regimen may also
differ among physicians and from clinical trials. The reasons
for the choice of bevacizumab for DMO in the Australian
cohort, where ranibizumab and aflibercept are registered for
DMO, for treatment switch and those that failed to complete
12-month study period despite the visual gain cannot be
deduced from the data presented. Nevertheless, this study
reports the treatment outcomes of bevacizumab as it was
used in our patients in routine clinical practice irrespective of
selection criteria such as VA at presentation, glycaemic
control and prior treatment with VEGF inhibitors, which
would make them ineligible in the clinical trial. Our results
are more applicable to the general population with the dis-
ease as opposed to the selective cohort in randomised trials
that make up a minority of patients that were treated. There
is evidence that a well-designed observational study, such as
the present study, is unlikely to overestimate the therapeutic
effectiveness of an agent [28].

To conclude, we found that bevacizumab treatment in
eyes with DMO in routine clinical practice yielded visual
outcomes that were similar to those reported in observa-
tional studies of ranibizumab and aflibercept. Its effect in
reducing macular thickness was, however, inferior to those
reported for ranibizumab and aflibercept. Observational
studies evaluating long-term outcomes may determine if
patients on bevacizumab continue to benefit with ongoing
treatment. Factors such as cost and availability, in addition
to the relative efficacy of the drugs, may be more helpful in
determining treatment for DMO in routine clinical practice.

Summary
What was known before

e Studies reported improved outcomes in eyes that
received ranibizumab or aflibercept for DMO in routine
clinical practice.

e Eyes with DMO in routine clinical practice received
fewer treatments than those in the clinical trials.
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What this study adds

o Treatment outcomes of eyes with DMO receiving
bevacizumab, the cheapest and the most commonly
used VEGF inhibitor, in routine clinical practice
were good.

e Eyes on bevacizumab for DMO that switched to the
licensed VEGF inhibitors, despite an additional reduc-
tion in macular thickness after the treatment switch, had
similar visual gains as those that completed bevacizu-
mab monotherapy.

e Bevacizumab is a reasonable option for the treatment of
DMO when cost, convenience and availability pose
an issue.
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