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ABSTRACT

Introduction: Phase III clinical trials of dexam-
ethasone intravitreal implant for diabetic mac-
ular oedema (DMO) have reported significant
improvements in visual acuity (VA). Studies
evaluating the treatment of DMO in routine
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clinical practice provide data to identify areas
that need improvement. This study evaluated
12-month treatment outcomes of dexametha-
sone implant for DMO in routine clinical
practice.

Methods: Retrospective data analysis of eyes
that started dexamethasone implant for DMO
from 1June 2013 to 30 April 2019 in routine
clinical practice tracked in the Fight Retinal
Blindness! Registry.
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Results: Of the 4282 eyes (2518 patients) that
started DMO treatment in the specified period,
267 (6%) eyes (204 patients) received 454 dex-
amethasone implant injections. Two-fifths (106
eyes) had received prior treatment for DMO.
The mean (95% confidence interval [CI]) VA
change at 12 months was 1.8 (— 0.5, 4.2) letters
from the mean (standard deviation [SD]) VA of
56.5 (19.8) letters at baseline, with 41% eyes
achieving at least 20/40. The mean (95% CI)
change in central subfield thickness over 1 year
was — 79 (— 104, — 54) um from a mean (SD) of
459 (120) pm at baseline. Eyes that completed
1 year of follow-up received a median (Q1, Q3)
of 2 (1, 2) dexamethasone implants. One-tenth
of phakic eyes received cataract surgery while
2% had a pressure response requiring anti-
glaucoma medications.

Conclusions: One-year treatment outcomes of
dexamethasone intravitreal implant for DMO in
routine clinical practice were inferior to those in
the clinical trials perhaps because of fewer
treatments in clinical practice.

Keywords: Diabetic macular oedema;
Dexamethasone; Real-world outcomes; Routine
clinical practice

Key Summary Points

Why carry out this study?

Clinical trials reported that eyes with
diabetic macular oedema on
dexamethasone implant at 12 months
had vision improvement similar to those
on bevacizumab resulting from fewer
treatments (median number of injections
of 2.7 in the dexamethasone and 8.6 in
the bevacizumab group).

Studies evaluating the outcomes of eyes
that received dexamethasone implant for
diabetic macular oedema in routine
clinical practice provide data on whether
they are similar to those in clinical trials
and identify areas for improvement where
they are not.

What was learned from this study?

Only 6% eyes received dexamethasone
implant for diabetic macular oedema in
routine clinical practice. These eyes had,
in general, worse vision and thicker
macula.

The outcomes at 12 months in eyes that
received dexamethasone implant for
diabetic macular oedema in routine
clinical practice were inferior to clinical
trials.

Eyes with diabetic macular oedema
received fewer dexamethasone implants
in routine clinical practice than indicated
by clinical trial experience.

INTRODUCTION

The sustained release dexamethasone intravit-
real implant (Ozurdex®; Allergan, Inc., Irvine,
CA, USA) is recommended for the treatment of
diabetic macular oedema (DMO) in pseu-
dophakic eyes and in those where vascular
endothelial growth factor (VEGF) inhibitors are
contraindicated [1, 2]. It may be also considered
when eyes with DMO have reduced vision and
thickened maculae despite treatment with
VEGF inhibitors, which a significant proportion
of patients in the Diabetic Retinopathy Clinical
Research Network clinical trials did after
6 months [3, 4]. Steroids last longer, reducing
the burden of frequent clinical visits while on
VEGF inhibitor treatments [5]. They may also
treat the inflammatory component of DMO
more effectively [6].

The Macular Edema  Assessment of
Implantable Dexamethasone in Diabetes
(MEAD) study reported that dexamethasone
implant was safe and effective for the treatment
of DMO [7]. The intravitreal bevacizumab vs.
intravitreal dexamethasone for DMO (BEV-
ORDEX) study found that the proportion of
eyes with vision improvement at 12 months
was similar in the two groups from a mean
number of injections of 2.7 in the dexametha-
sone and 8.6 in the bevacizumab group [8].
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Some studies that reported the outcomes of the
dexamethasone implant for DMO in routine
clinical practice found that the implant was safe
and effective in improving visual acuity and
reducing macular thickness from a few injec-
tions [9-13]. This study aimed to report visual
acuity, anatomic outcomes, proportion of eyes
that received dexamethasone implant and the
number of dexamethasone implants over the
first year of treatment in eyes with DMO in
routine clinical practice.

METHODS

Design, Data Sources and Measurements

This was a retrospective analysis of data col-
lected in the prospectively designed web-based
registry for tracking treatment outcomes of
macular diseases—the Fight Retinal Blindness!
Registry. The registry’s DMO module, which
was adapted from the age-related macular
degeneration treatment outcomes module, col-
lects data of eyes that receive treatment for
DMO in routine clinical practice [14]. This
module, initially implemented in Australia,
New Zealand and Switzerland in April 2015, has
expanded to countries in Europe and Asia. The
present analysis included eyes from clinical
practices in Australia, France, Italy and Spain.
The data recorded at each clinical visit
include the number of letters read on a loga-
rithm of the minimum angle of resolution
(logMAR) visual acuity (VA) chart, treatment
given, the central subfield thickness (CST [pm])
measured using spectral-domain optical coher-
ence tomography (OCT), the location of DMO
(centre-involving, non-centre-involving or no
DMO), procedures and ocular adverse events
[15]. Duration and type of diabetes, grading of
diabetic retinopathy (DR, Early Treatment Dia-
betic Retinopathy Study Report 9) and previous
treatment for DMO were recorded at the base-
line visit [16]. The data were available for sub-
sequent analysis and reporting only when all
the mandatory fields were entered, thereby
starting a built-in validation process that
checked whether all mandatory fields were
completed and the values were within the pre-

determined ranges, for example, visual acuity
had to be between 0 to 100 letters. Categorical
variables, such as the grading of DR, had to be
selected from a drop-down menu of pre-speci-
fied options. All treatment decisions, including
choice of treatment and frequency of visits,
were based on VA and OCT at the discretion of
the practitioner in consultation with the
patient, thereby reflecting routine clinical
practice.

Institutional approval was obtained from the
Royal Australian and New Zealand College of
Ophthalmologists Human Research Ethics
Committee, the French Society of Ophthal-
mology Institutional Review Board (Société
Francaise d’Ophtalmologie Institutional Review
Board), the Ethics Committee of the University
of Milan and the Institutional Review Board of
the Institut Clinic d’Oftalmologia—Hospital
Clinic of Barcelona. Ethics committees in Aus-
tralia approved the use of “opt-out” patient
consent. Informed consent (“opt-in consent”)
was sought from patients in France, Italy and
Spain. This study adhered to the tenets of the
Declaration of Helsinki.

Patient Selection

Eyes of patients with diabetes who had their
first DMO treatment recorded in the FRB! Reg-
istry with dexamethasone implant (0.7 mg
Ozurdex; Allergan, Inc., CA, USA) from 1 June
2013 to 30 April 2019, irrespective of whether
they were previously treated for DMO or not,
were included in the analysis. Eyes that com-
pleted at least 12 months of observations after
the initial dexamethasone implant were defined
as “completers”. “Switchers” were eyes that
switched treatment to VEGF inhibitors before
completion of 12months from the initial
implant. Eyes that did not complete 12 months
of observations were defined as “non-
completers”.

Outcomes

The main outcome was the mean change in VA
at 12 months from the start of Ozurdex® treat-
ment. Secondary outcomes were the mean
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change in CST, frequency of treatments and
visits, the proportion of eyes with VA > 69 let-
ters (20/40 Snellen equivalent) and < 35 letters
(20/200) and the proportion of eyes that
gained > 10 letters and those that lost > 10
letters at 12 months. These outcomes were also
analysed in eyes stratified by baseline VA into
two groups, > 69 letters (20/40) and < 68 let-
ters (20/50), to study the relationship of base-
line VA on the outcomes, particularly the
number of treatments and change in CST. We
also compared the outcomes in eyes that were
treatment-naive and those that received prior
treatment for DMO.

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 visit
(365 + 30 days). Wilcoxon rank sum tests,
t tests, chi-square tests and Fisher’s exact tests
were used as appropriate to compare baseline
characteristics between pretreated and treat-
ment-naive eyes. Paired ftests were used to
determine whether changes in VA and CST
from baseline were significant.

We used a generalized additive model
including data from completers, switchers (until
the time of switch) and non-completers (last
observation before the dropout) to display VA
and CST over 12 months. We compared the
outcomes of the dexamethasone implant in
eyes that were treatment naive with those that
received prior DMO treatment in all eyes
(completers, non-completers and switchers)
using last observation carried forward. We
compared the number of injections and visits in
eyes stratified by initial VA and in treatment-
naive vs. previously treated eyes using quasi-
Poisson regression models adjusted for age, VA,
CST and clinically significant macular oedema
(CSMO) activity at baseline, and nesting of
outcomes within practice with an offset for log
days of follow-up. Kaplan-Meier survival anal-
ysis 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 general-
ized additive (mixed) model computation and
survival package (V 2.38) for dropout analysis
[17-19].

RESULTS

Study Participants

Of the 4282 eyes (of 2518 patients) that started
treatment for DMO in the period tracked in the
registry, 267 eyes (6%) of 204 patients started
with dexamethasone implant, including 63
patients treated in both eyes. Patients that
started DMO treatment with dexamethasone
implant tended to be older with worse vision
and thicker macula than those starting with
VEGF inhibitors (supplementary material).
Baseline characteristics of eyes in the dexam-
ethasone implant group are summarized in
Table 1. The mean (SD) age of the patients at the
baseline visit was 68 (11) years. The mean (SD)
VA and CST were 55.3 (20.8) letters (20/80
Snellen equivalent) and 456 (127) pm. Most had
type 2 diabetes. Around two-fifths (40%) had
received prior treatment for DMO. Prior treat-
ments included VEGF inhibitors (33%), intrav-
itreal triamcinolone (37%) and macular laser
(61%). Eyes that were treatment-naive and
those that received prior treatment had similar
baseline characteristics, except for the presence
of severe forms of diabetic retinopathy, lower
mean IOP and more pseudophakic eyes in the
latter (Table 1).

Outcomes at 12 Months

Figure 1 illustrates the estimated mean VA and
CST in all eyes from generalized additive models
over 12 months. The mean VA peaked in the
first 2months during which a maximum
reduction in the macular thickness was also
observed. The mean VA and CST from the third
month onwards tended to return towards the
baseline.
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Table 1 Demographic characteristics

All eyes Treatment-naive eyes Pretreated eyes p value

Eyes, n 267 161 106
Patients, 7 204 133 82
Female, 7 (%) 75 (37) 48 (36) 32 (39)
Right eye, 7 (%) 133 (50) 84 (52) 49 (46)
Pseudophakics, 7 (%) 75 (28) 38 (24) 37 (35) 0.050
Age years, mean (SD) 68 (11) 68 (11) 66 (12) 0.13
Diabetes duration years, mean (SD) 17 (10) 16 (9) 19 (12) 0.10
Diabetes type, %

Type 1 4 5 3 0.25

Type 2 96 95 97
Diabetic retinopathy, %

Mild 27 34 17

Moderate 34 36 30 < 0.001

Severe NPDR 13 14 12

PDR non-high risk 17 13 22

PDR high risk 10 4 19
Bascline VA letters, mean (SD) 55.3 (20.8) 55.7 (21.3) 54.7 (20) 0.69
VA > 69 letters, % 31 32 28 0.58
VA < 35 letters, % 20 18 22 0.55
CST pm, mean (SD) 456 (127) 466 (129) 442 (123) 0.15
IOP mmHg, mean (SD) 15 (4) 16 (4) 14 (3) 0.057
CSMO grades, %

Centre-involving 91 93 90

Non-centre-involving 6 5 8 0.68

No CSMO 3 2 2

n number, SD standard deviation, NPDR non-proliferative diabetic retinopathy, PDR proliferative diabetic retinopathy, VA4
visual acuity, CST central subfield thickness, JOP intraocular pressure, CSMO clinically significant macular oedema

Around  two-thirds eyes  completed
12 months of follow-up from the initial dex-
amethasone implant. The mean (95% confi-
dence interval) VA change at 12 months was 1.8
(— 0.5, 4.2) letters (p = 0.13, Table 2). The pro-
portion of eyes with VA > 69 letters (20/40)
improved to 41% at 12 months from 36% at

baseline (p < 0.001). Around 27% of the cohort
gained > 10 letters at 12 months while 15%
lost > 10 letters (Table 2). The mean (95%CI)
change in CST over 12 months was — 79
(— 104, — 54) um from a mean of 459 (120) um
at baseline (p < 0.001). Eyes received a median
(Q1, Q3) of 2 (1, 2) dexamethasone implants
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Fig. 1 Line graphs showing the mean visual acuity (orange
solid line) in logMAR letters (y-axis) and central subfield
thickness (orange dashed line) in microns (z-axis) in
Ozurdex-treated eyes over 12 months irrespective of
whether or not they completed 12 months of observations.
The orange shaded area represents the 95% confidence
interval

from a median (Q1, Q3) of 6 (5, 8) visits over
12 months. Fifty-seven eyes (37%) received only
one dexamethasone implant, 64 eyes received
two implants, at a median (Q1, Q3) interval of
168 (119, 267) days, and 14 eyes received three
implants, at 280 (244, 327) days interval, while
20 eyes received three or more dexamethasone
implants in the 12 months (Table 2). Very few
(6%) eyes required additional treatments,
including macular laser and intravitreal steroid
injections (triamcinolone acetonide), during
the 12 months (Table 2).

Table 3 compares the outcomes of the dex-
amethasone implant in the treatment-naive
eyes vs. those that received prior treatment. The
mean (95% CI) VA change of 2.5 (0, 5) letters at
12 months in the treatment-naive eyes was
similar to 3.2 (0.5, 5.9) letters in the pretreated
eyes (p=0.72), as was the mean (95% CI)
change in CST of — 86 (— 121, — 51) pm to
— 70 (— 105, — 35) pm in the pretreated group
(p = 0.14). Eyes in both groups received similar
median (Q1, Q3) number of dexamethasone
implants, 1 (1, 2) vs. 2 (1, 2; p = 0.56) in pre-
treated eyes, from similar median (Q1, Q3) vis-
its, 6 (4, 8) vs. 5 (4, 7; p = 0.36, Table 3).

Eyes completing 12 months of follow-up
were divided into two groups according to the
VA at baseline, good initial vision (VA > 69

letters; 52 eyes [34%]) and VA < 68 letters (103
eyes [66%]), to study the effect of the initial
vision on the outcomes (Table 4). The mean
(95% CI) VA change at 12 months in the initial
VA < 68 letters group of 4.2 (1.1, 7.3) letters
from 46.8 (17.3) letters at baseline was signifi-
cant (p < 0.05) while those in the initial good
vision group, — 2.9 (— 6.3, 0.5) letters from a
mean (SD) of 75.6 (4.6) letters at baseline, was
not (p = 0.08). The maculae in eyes with initial
VA < 68 letters was thicker at baseline (mean
CST of 491 pm vs. 402 um in the VA > 69 letters
group, p<0.001) and remained so at
12 months (399 pym vs. 342 ym, p = 0.01). Eyes
in both group received similar median (Q1, Q3)
number of dexamethasone implants, 2 (1, 2) in
the VA > 69 letters group vs. 2 (1, 2; p = 0.78),
which resulted from similar median (Q1, Q3)
visits, 6 (5, 9) vs. 7 (5, 8; p =0.77, Table 4).

Treatment Switch

Fifty-two eyes (19%, treatment-naive—33 [22%)]
and pretreated—19 [18%]) on dexamethasone
implant switched treatment to VEGF inhibitors
over 12 months. Most of the switches were to
aflibercept (29 eyes), followed by ranibizumab
(15 eyes) and bevacizumab (8 eyes). The median
(Q1, Q3) time to switch was 180 (119, 273) days.
The mean (95% CI) change in VA and CST at
the time of switch was similar to those that
completed 12 months on dexamethasone
implant injection, 3.8 (— 0.7, 8.4) vs. 1.8 (— 0.5,
4.2) letters (p = 0.43) and — 76 (— 122, — 29) vs.
— 79 (— 104, — 54) pm (p = 0.34) in completers.
The mean (95% CI) IOP at the time of switch, 19
(17, 21), in the switchers was significantly
higher than at baseline, 14 (12, 17; p < 0.001).
The mean (95% CI) 12-month VA change in the
48/52 switchers that went on to complete
12 months of follow-up was 2.5 (— 0.4, 5.4)
letters (p = 0.09) after a median (Q1, Q3) of 3 (2,
4) injections while the mean CST change was
— 19 (— 45, 6) um (p = 0.14).

Non-Completion Rate at 12 Months

Sixty eyes (22%, treatment-naive—40 [25%] and
pretreated—20 [19%]) were lost to follow-up
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Table 2 Outcomes at 12 months

Completers Switchers Non-completers
Eyes, n 155 52 60
Patients, 7 126 47 47
Baseline VA letters, mean (SD) 56.5 (19.8) 58.4 (18.8) 495 (23.9)
Final VA letters, mean (SD) 58.3 (20.3) 62.3 (167) 53.9 (22.4)
Change VA letters, mean (95% CI) 1.8 (— 0.5, 4.2) 3.8 (— 07, 84) 44 (05, 8.2)
Gain > 10 letters % 27 31 30
Loss > 10 letters % 15 21 7
VA > 69 letters %, baseline/final 36 / 41 29 / 44 25/ 30
VA < 35 letters %, baseline/final 17 /17 14/ 8 30 /22
IOP mmHg, baseline/final 15/ 16 14/ 19 15/ 16
Baseline CST pm, mean (SD) 459 (120) 434 (139) 467 (134)
Final CST pum, mean (SD) 379 (137) 361 (100) 357 (118)

Change CST pm, mean (95% CI)
Dexamethasone, median® (Q1, Q3)

— 79 (— 104, — 54)
2 (1, 2)

— 76 (— 122, — 29)
1(1,1)

— 108 (— 140, — 76)

1 Dexamethasone implant, 7 (%) 57 (37) 42 (81) 38 (63)
2 Dexamethasone implants, 7 (%) 64 (41) 9 (17) 20 (33)
3 Dexamethasone implants, 7 (%) 14 (9) 1(2) 2 (3)
> 3 Dexamethasone implants, 7 (%) 20 (13) 0 0
Additional laser, 7 8 2 0
Additional triamcinolone, 7 1 0 0
Visits, median (Q1, Q3) 6 (5. 8) 5 (4, 6) 4(3,6)

n number, VA visual acuity, SD standard deviation, CI confidence interval, CST central subfield thickness, Q1 first quantile,
Q3 third quantile, JOP intraocular pressure, Completers eyes with 12 months of observation from the start of treatment,

Switchers eyes that switched to VEGF inhibitors before completing 12 months, Non-completers eyes not completing

12 months of observations from the start of treatment
*The distribution of the total number of dexamethasone implants over 12 months was skewed to the left

before completing 12 months

observations

(p = 0.26), as was the mean VA at their last vis-

(Fig. 2). The median (Q1, Q3) time to dropout
was 135 (76, 215) days. These eyes at baseline
had worse vision than those that completed
12 months of observations (mean VA of 49.5
letters vs. 56.5 letters in completers; p = 0.05,
Table 2). Their mean (95% CI) VA change from
the start of treatment to their last visit of 4.4
(0.5, 8.2) letters was similar to 1.8 (- 0.5, 4.2)
letters observed at 12 months in completers

its, 53.9 letters vs. 58.3 letters in completers
(p = 0.19; Table 2). The mean CST at baseline
was similar in both completes and non-com-
pleters (467 pm. vs. 459 um, p =0.71). The
mean CST (95% CI) change at the last visit in
the non-completers was — 108 (— 140, — 76)
pm, similar to — 79 (- 10.4, — 54) um at
12 months in completers (p = 0.16). These eyes
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Table 3 Outcomes stratified by prior treatment status

Treatment-naive Pretreated p value

Eyes, # 161 106
Patients, 7 133 82
Baseline VA letters, mean (SD) 55.7 (21.3) 54.7 (20) 0.69
Final VA letters®, mean (SD) 582 (20.5) 57.9 (20) 0.90
Change VA letters”, mean (95% CI) 2.5 (0, 5) 32 (05, 5.9) 0.72
Baseline CST, pum (SD) 466 (129) 442 (123) 0.20
Final CST® pm (SD) 371 (126) 371 (127) 0.98
Change CST*, pm (95% CI) — 95 (— 121, — 69) — 69 (— 94, — 44) 0.15
Dexamethasone®, median® (Q1, Q3) 1(1,2) 2 (1,2) 0.56°

1 Dexamethasone implant, 7 (%) 85 (53) 52 (49)

2 Dexamethasone implants, 7 (%) 58 (36) 35 (33)

3 Dexamethasone implants, 7 (%) 8 (5) 9(9)

> 3 Dexamethasone implants, 7 (%) 10 (6) 10 (10)
Additional laser®, 9 1 0.10
Additional Triamcinolone®, 7 0 1 0.40
Visits®, median (Q1, Q3) 6 (4 8) 5 (4, 7) 0.36°

n number, VA visual acuity, SD standard deviation, CI confidence interval, CST central subfield thickness, Q1 first quantile,

Q3 third quantile

“Last observation carried forward for switchers and non-completers
The distribution of the total number of dexamethasone implants over 12 months was skewed to the left
“Calculated from quasi-Poisson regression model adjusted for age, VA, CST and CSMO activity at baseline and practice

with log days of follow-up included as an offset variable

received a median (Q1, Q3) of 1 (1, 2) dexam-
ethasone implants from 4 (3, 6) visits (Table 2).

Adverse Events

A total of 454 dexamethasone implants were
administered in the 267 eyes over the
12 months. Nineteen (10%) phakic eyes
received cataract surgery during the observed
period. Intraocular pressure-lowering medica-
tion was required in 11 (2%) eyes. Infectious
endophthalmitis, the most serious adverse
event associated with intraocular injections,
was not observed in the study cohort.

DISCUSSION

We found that few (6%) eyes started dexam-
ethasone implant for DMO in routine clinical
practice. Eyes that received prior treatment for
DMO, except for the severe diabetic eye disease,
were similar to the treatment-naive eyes at
baseline. The mean VA improvement and CST
reduction were greatest in the first 2 months of
treatment, after which they tended to regress
towards the baseline. The overall mean VA gain
of 1.8 letters at 12 months from 56.5 letters at
baseline was not significant despite a significant
reduction in the mean CST of 79 um from
459 pm. Eyes with VA > 69 letters (20/40)
increased from 36% at baseline to 41% at
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Table 4 Outcomes stratified by visual acuity at presentation

Visual acuity 2 69 letters (20/40 or Visual acuity < 68 letters (20/50 or p value

better) worse)
Eyes, n 52 103
Patients, 7 49 87
Baseline VA letters, mean (SD) 75.6 (4.6) 46.8 (17.3)
Final VA letters, mean (SD) 727 (12.2) 51 (19.6) < 0.001
Change VA letters, mean —29 (- 63,05) 42 (1.1, 7.3) 0.002
(95% CI)
Gain > 10 letters % 4 39 < 0.001
Loss > 10 letters % 15 15 1
Baseline CST pm, mean (SD) 402 (82) 491 (127) < 0.001
Final CST pm, mean (SD) 342 (109) 399 (146) 0.01
Change CST jim, mean — 60 (— 80, — 31) — 90 (— 125, — 54) 0.20
(95% CI)
Dexamethasone, median® (Q1, 2 (1, 2.2) 2 (1,2) 0.78"
Q3)
1 Dexamethasone implant, 19 (37) 38 (37)
n (%)
2 Dexamethasone implants, 20 (38) 44 (43)
n (%)
3 Dexamethasone implants, 5 (10) 9 (8)
n (%)
> 3 Dexamethasone implants, 8 (15) 12 (12)
n (%)
Additional laser, » 3 5 1
Additional Triamcinolone, 7 0 1 1
Visits, median (Q1, Q3) 6(5,9) 7 (5, 8) 0.77°

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

Q3 third quantile

*The distribution of the total number of dexamethasone implants over 12 months was skewed to the left
PCalculated from quasi-Poisson regression model adjusted for age, VA, CST and CSMO activity at baseline and practice

with log days of follow-up included as an offset variable

12 months while 27% of eyes gained > 10 let-
ters. Eyes with good initial vision, VA > 69 let-
ters (20/40), tended to maintain vision. Eyes
received a median of 2 dexamethasone implants
over 12 months. The outcomes in the treat-
ment-naive and pretreated eyes were similar.

One-fifth (19%) switched treatment to VEGF
inhibitors, possibly because of an increase in
IOP from baseline at the time of switch. One-
fifth (22%) dropped out before completion of
12 months of observation. These eyes had
gained a mean of 4.4 letters after a median of 1
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Kaplan-Meier plot for time to dropout
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Fig. 2 Kaplan-Meier plot for time from starting treat-
ment to dropout in eyes treated with dexamethasone over
12 months

dexamethasone implant before they dropped
out. Switchers and non-completers were similar
in both treatment-naive and pretreated groups.

We observed that the change in the mean VA
and CST peaked in the first 2 months after
insertion of the implant which is consistent
with reports from the randomized clinical trials
of dexamethasone implant for DMO [7, 8]. The
mean change in VA of + 1.8 letters at
12 months in the present study from a mean of
56.5 letters at baseline was lower than the mean
gain of 5.6 letters from a mean of 55.5 letters at
baseline of eyes in the dexamethasone group in
the BEVORDEX study [8]. Fewer eyes (27%) in
the present study gained > 10 letters at
12 months than the dexamethasone cohort in
the BEVORDEX study (41%) [8]. The mean VA
at 1 year in the present study (58.3 letters) was
lower to that of the dexamethasone group in
the BEVORDEX study (61 letters), suggesting an
inferior treatment outcome in routine clinical
practice than in the clinical trial. Eyes in the
present study received fewer (median of 2)
dexamethasone implants over 12 months than
the BEVORDEX cohort (2.7), which is the likely
reason for the inferior outcomes.

The BEVORDEX study reported that dexam-
ethasone effectively reduced macular thickness
of DMO eyes [8]. Eyes in the present study had a

significant reduction of macular thickness with
dexamethasone implant treatment which was
observed in both strata of VA at the initiation of
treatment. Eyes in both treatment-naive and
previously treated groups had a similar reduc-
tion in mean macular thickness at 12 months.
The mean CST change of — 79 pym at 12 months
from the mean CST of 449 um at baseline was,
however, lower than the mean reduction of
187 um from 474 pm at baseline of the dexam-
ethasone cohort in the BEVORDEX study [8].
Again, the reasons for inferior outcomes may be
because our patients received fewer treatments
than those in the clinical trial [8].

Cataract and increased IOP are expected
complications of steroid treatments, the inci-
dence rates of which differ with the type of
steroid and the duration of treatment
[7, 20, 21]. Around 10% of phakic eyes under-
went cataract surgery over 12 months in the
present study, which was slightly higher than
that of the dexamethasone cohort in the first
year of the BEVORDEX study (6.5%) [8]. The
patients in the present study were older (mean
age of 68 years) than those that received dex-
amethasone implant in the BEVOREX study
(62 years), which could account for the higher
rate of cataract surgery we observed. Other rea-
sons could be related to the difference in the
inclusion/exclusion criteria of clinical trials.
Very few eyes (2%) in the present study had an
IOP rise over 12 months that required medica-
tions; this was likely under-reported.

A few studies have evaluated treatment out-
comes of dexamethasone implant for DMO in
routine clinical practice after 12 months from
the start of treatment [9, 12, 13, 22]. These
studies have reported a mean VA gain ranging
from + 4.2 to + 11.5 letters after 1year of
treatment from a mean of 51 to 55 letters at
baseline and a mean CST reduction of 80 to
315um from 450 to 583 um at baseline
[9, 12, 22]. The mean VA of 55.3 letters and the
mean CST of 459 um at baseline in the present
study were better than these studies. The mean
VA 1 year after the start of treatment, which is
the most important concern for the patient, in
these studies ranged from 54.7 to 66.5 letters
while the mean CST ranged from 268 to
370 um. The VA gain of + 1.8 letters in the
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present study was one of the lower gains
reported by other observational studies; how-
ever, the mean VA of 58.3 letters at 1 year was
one of the better 12-month VA outcomes
[9, 12, 22]. The mean macular thickness of
379 um at 12 months in the present study, one
of the worst 12-month anatomical outcomes in
observational studies, suggests undertreatment
though factors other than macular thickness
affect VA in eyes with DMO [23].

Physicians may switch treatments for a vari-
ety of reasons including adverse or non-re-
sponse to the current treatment [24].
Approximately one-fiftth of eyes on dexam-
ethasone implant in the present study switched
to VEGF inhibitors after a median of 180 days.
The mean VA and CST at baseline in the
switchers were similar to those that completed
12months on  dexamethasone implant
monotherapy. We did not observe improve-
ment in vision and reduction of macular
thickness following treatment switch from
dexamethasone implant to VEGF inhibitors.

Participants that drop out or switch treat-
ment in observational studies may introduce
bias on treatment outcomes because these
patients may be lost as a result of poor out-
comes. Some eyes (22%) in the present study
were lost before completing 12 months of
observations from the start of dexamethasone
implant treatment. These eyes had a higher VA
gain than those that completed 12 months of
observations, suggesting that non-compliance
to treatment could be related to reasons other
than poor outcomes [25].

The limitations of this study are inherent to
those of observational studies. Treatment deci-
sions in routine clinical practice, in contrast to
those in the clinical trials, are not adjudicated
from a reading centre or guided by protocols.
Selection of cases and treatment regimen may
also differ among physicians and from clinical
trials. Only a small proportion (6%) of eyes in
the registry started DMO treatment with dex-
amethasone implant. Information on the mor-
phological characteristics of DMO, the reasons
for the choice of dexamethasone implant for
DMO in the cohort, treatment switching and
those for re-treatment intervals cannot be
deduced from the data available. The results we

report could be confounded by the previous
treatments that two-fourths of our cohort had
received prior to the dexamethasone implant;
however, we did not observe any meaningful
differences in the outcomes of pretreated and
treatment-naive eyes. Inclusion of paired eyes
in our cohort may affect the outcomes because
DMO depends on systemic status. Nevertheless,
this study reports the treatment outcomes of
dexamethasone implant as it was used in rou-
tine clinical practice. Imputation of missing
data with the last observation carried forward
for non-completers makes the assumption that
their VA does not improve or decline further,
which may not be appropriate for DMO. For
transparency, we have reported the outcomes of
non-completers separately without imputation,
noting that non-completers gained slightly
more vision but finished with lower VA than
completers.

CONCLUSIONS

This study found that the dexamethasone
implant generally maintained vision at
12 months in eyes with DMO in routine clinical
practice. Treatment with the steroid implant
was relatively safe. A few eyes on dexametha-
sone implant treatment had IOP elevation that
required treatment and a few others had catar-
act surgery during the 12 months. The out-
comes we observed were inferior and treatments
fewer compared to those of clinical trials. Future
observational studies may determine whether
clinical outcomes can be improved with a
modified, more intensive treatment regimen for
the dexamethasone implant.

ACKNOWLEDGEMENTS

Fight Retinal Blindness! Investigators: Ade-
laide Eye & Retina Centre, South Australia
(Professor J. Gilhotra); Australian Eye Specialists
(Wyndham), Victoria (Dr. N Jaross); CHU de
Dijon, France (Dr. P. Gabrielle); CHU de Nice
Pasteur 2, France (Mr B Walid); Central Coast
Eye Specialist, New South Wales (Dr. S. Young);
Eye Associates, New South Wales (Dr.

I\ Adis



Ophthalmol Ther

M. Gillies); Fundacié Privada Hospital Asil de
Granollers, Spain (Dr L Sararols, Dr. ]. Suarez);
Fondazione IRCCS Ca’Granda—Ospedale Mag-
giore Policlinico, Italy (Dr. F. Viola); Gladesville
Eye Specialists, New South Wales (Dr. S. Young);
Hospital Clinic de Barcelona, Spain (Dr.
B. Romero-Nuriez, Dr. M. Figueras-Roca, Mr.
J. Zarranz-Ventura); Hospital Universitario La
Paz, Spain (Dr. M. Asencio Duran); Marsden Eye
Specialists, New South Wales (Dr. J. Arnold, Dr.
D. Chan); Montpellier CHU, France (Professor
V. Daien); North Queensland Retina, Queens-
land (Dr. I. Reddie); Retina & Macula Specialists
(Hurstville), New South Wales (Dr. A. Fung); St.
John of God Hospital Geelong, Victoria (Dr.
P. Lockie); Tamworth Eye Centre, New South
Wales (Dr. P. Hinchcliffe).

Funding. The Fight Retinal Blindness! Pro-
ject is supported by a grant from the Macular
Disease Foundation Australia and unrestricted
educational grants from Bayer and Novartis.
Gabrielle P-H is supported by an educational
grant from the Edmond de Rothschild founda-
tion fellowship program. The journal’s Rapid
Service Fee was funded by the authors.

Authorship. All named authors meet the
International Committee of Medical Journal
Editors (ICMJE) criteria for authorship for this
article, take responsibility for the integrity of
the work as a whole, and have given their
approval for this version to be published.

Author Contributions. Mark Gillies and
Daniel Barthelmes are inventors of the software
used to collect the data for this analysis, initi-
ated the collaborative project and revised the
paper. Sanjeeb Bhandari collected data, drafted
the statistical analysis plan, conducted the sta-
tistical analysis and drafted the manuscript.
Vuong Nguyen monitored data collection for
the whole research, cleaned data, revised the
statistical plan and the analysis, and revised the
manuscript. Catherine Creuzot-Garcher, Pierre-
Henry Gabrielle, Vincent Daien and Walid
Bougamha implemented the study in France
and revised the manuscript. Barbara Romero-
Nunez, Marc Figueras-Roca, Javier Zarranz-
Ventura and Laura Sararols implemented the

study in Spain and revised the manuscript.
Francesco Viola implemented the study in Italy
and revised the draft. Stephanie Young and
Mark Gillies implemented the study in Australia
and revised the draft. Daniel Barthelmes
implemented the study in Switzerland and
revised the manuscript.

Disclosures. Mark Gillies and Daniel Bar-
thelmes are inventors of the software used to
collect the data for this analysis. Javier Zarranz-
Ventura is a consultant and grant recipient for
Allergan.

Compliance with Ethics Guidelines. Insti-
tutional approval was obtained from the Royal
Australian and New Zealand College of Oph-
thalmologists Human Research Ethics Com-
mittee, the French Society of Ophthalmology
Institutional Review Board (Société Francaise
d’Ophtalmologie Institutional Review Board),
the Ethics Committee of the University of Milan
and the Institutional Review Board of the
Institut Clinic d’Oftalmologia—Hospital Clinic
of Barcelona. Ethics committees in Australia
approved the use of “opt-out” patient consent.
Informed consent (“opt-in consent”) was sought
from patients in France, Italy and Spain. This
study adhered to the tenets of the Declaration
of Helsinki.

The participants consented for publication of
their anonymised data along with the consent
for participation in this observational study.

Data Availability. Data are not publicly
available. The statistical analysis plan can be
obtained on request.

Open Access. This article is licensed under a
Creative Commons Attribution-NonCommer-
cial 4.0 International License, which permits
any non-commercial use, sharing, adaptation,
distribution and reproduction in any medium
or format, as long as you give appropriate credit
to the original author(s) and the source, provide
a link to the Creative Commons licence, and
indicate if changes were made. The images or
other third party material in this article are
included in the article’s Creative Commons
licence, unless indicated otherwise in a credit

A\ Adis



Ophthalmol Ther

line to the material. If material is not included
in the article’s Creative Commons licence and
your intended use is not permitted by statutory
regulation or exceeds the permitted use, you
will need to obtain permission directly from the
copyright holder. To view a copy of this licence,
visit  http://creativecommons.org/licenses/by-
nc/4.0/.

REFERENCES

1. Flaxel CJ, Adelman RA, Bailey ST, et al. Diabetic
Retinopathy Preferred Practice Pattern®. Ophthal-
mology. 2020;127(1):P66-P145.

2.  Schmidt-Erfurth U, Garcia-Arumi ], Bandello F,
et al. Guidelines for the Management of Diabetic
Macular Edema by the European Society of Retina
Specialists (EURETINA). Ophthalmologica.
2017;237(4):185-222.

3. Bressler SB, Ayala AR, Bressler NM, et al. Persistent
macular thickening after ranibizumab treatment for
diabetic macular edema with vision impairment.
JAMA Ophthalmol. 2016;134(3):278-85.

4. Bressler NM, Beaulieu WT, Glassman AR, et al.
Persistent macular thickening following intravitre-
ous aflibercept, bevacizumab, or ranibizumab for
central-involved diabetic macular edema with
vision impairment: a secondary analysis of a ran-
domized clinical trial. JAMA Ophthalmol.
2018;136(3):257-69.

5. Chang-Lin JE, Attar M, Acheampong AA, et al.
Pharmacokinetics and pharmacodynamics of a
sustained-release = dexamethasone  intravitreal
implant. Invest Ophthalmol Vis Sci. 2011;52(1):
80-6.

6. Felinski EA, Antonetti DA. Glucocorticoid regula-
tion of endothelial cell tight junction gene expres-
sion: novel treatments for diabetic retinopathy.
Curr Eye Res. 2005;30(11):949-57.

7. Boyer DS, Yoon YH, Belfort R Jr, et al. Three-year,
randomized, sham-controlled trial of dexametha-
sone intravitreal implant in patients with diabetic
macular edema. Ophthalmology. 2014;121(10):
1904-14.

8. Gillies MC, Lim LL, Campain A, et al. A randomized
clinical trial of intravitreal bevacizumab versus
intravitreal dexamethasone for diabetic macular
edema: the BEVORDEX study. Ophthalmology.
2014;121(12):2473-81.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Chatziralli I, Theodossiadis P, Parikakis E, et al.
Dexamethasone intravitreal implant in diabetic
macular edema: real-life data from a prospective
study and predictive factors for visual outcome.
Diabetes Ther. 2017;8(6):1393-404.

Pacella F, Romano MR, Turchetti P, et al. An eigh-
teen-month follow-up study on the effects of
intravitreal dexamethasone implant in diabetic
macular edema refractory to anti-VEGF therapy. Int
J Ophthalmol. 2016;9(10):1427-32.

Ozkaya A, Alagoz C, Alagoz N, et al. Dexametha-
sone implant in pseudophakic and nonglaucoma-
tous subgroup of diabetic macular edema patients: a
real life experience. Eur J] Ophthalmol. 2016;26(4):
351-5.

Malcles A, Dot C, Voirin N, et al. Real-life study in
diabetic macular edema treated with dexametha-
sone implant: The Reldex Study. Retina. 2017;37(4):
753-60.

Zarranz-Ventura J, Romero-Nuifiez B, Bernal-Mor-
ales C, et al. Differential response to intravitreal
dexamethasone implant in naive and previously
treated diabetic macular edema eyes. BMC Oph-
thalmol. 2020;20(1):443.

Gillies MC, Walton R, Liong J, et al. Efficient cap-
ture of high-quality data on outcomes of treatment
for macular diseases: the fight retinal blindness!
Project. Retina. 2014;34(1):188-95.

Early Treatment Diabetic Retinopathy Study
Research Group. Photocoagulation for diabetic
macular edema. Early Treatment Diabetic
Retinopathy Study report number 1. Arch Oph-
thalmol. 1985;103(12):1796-806.

Early Treatment Diabetic Retinopathy Study
Research Group. Early photocoagulation for dia-
betic retinopathy. ETDRS report number 9. Early
Treatment Diabetic Retinopathy Study Research
Group. Ophthalmology. 1991;98(5 Suppl):766-85.

Bates D, Mdchler M, Bolker B, Walker S. Fitting
linear mixed-effects models using lme4. ] Stat
Softw. 2015;67(1):48.

Wood SN. Fast stable restricted maximum likeli-
hood and marginal likelihood estimation of semi-
parametric generalized linear models. J R Stat Soc
(B). 2011;73(1):3-36.

Therneau Terry M. A Package for Survival Analysis
in S, version 2.38 2015. Available from https://
CRAN.R-project.org/package=survival.

Zarranz-Ventura ], Sala-Puigdollers A, Velazquez-
Villoria D, et al. Long-term probability of intraoc-
ular pressure elevation with the intravitreal

I\ Adis


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://CRAN.R-project.org/package=survival
https://CRAN.R-project.org/package=survival

Ophthalmol Ther

21.

22.

23.

dexamethasone implant in the real-world. PloS
One. 2019;14(1):e0209997

Rajesh B, Zarranz-Ventura J, Fung AT, et al. Safety of
6000 intravitreal dexamethasone implants. Br |
Ophthalmol. 2020;104(1):39-46.

Iglicki M, Busch C, Zur D, et al. Dexamethasone
implant for diabetic macular edema in naive com-
pared with refractory eyes: the International Retina
Group Real-Life 24-Month Multicenter Study. The
IRGREL-DEX Study. Retina. 2019;39(1):44-51.

Browning DJ, Glassman AR, Aiello LP, et al. Rela-
tionship between optical coherence tomography-

24.

25.

measured central retinal thickness and visual acuity
in diabetic macular edema. Ophthalmology.
2007;114(3):525-36.

Busch C, Zur D, Fraser-Bell S, et al. Shall we stay, or
shall we switch? Continued anti-VEGF therapy
versus early switch to dexamethasone implant in
refractory diabetic macular edema. Acta Diabetol.
2018;55(8):789-96.

Weiss M, Sim DA, Herold T, et al. Compliance and
adherence of patients with diabetic macular edema
to intravitreal anti-vascular endothelial growth
factor therapy in daily practice. Retina.
2018;38(12):2293-300.

A\ Adis



	Dexamethasone Implant for Diabetic Macular Oedema: 1-Year Treatment Outcomes from the Fight Retinal Blindness! Registry
	Abstract
	Introduction
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Design, Data Sources and Measurements
	Patient Selection
	Outcomes
	Statistical Analysis

	Results
	Study Participants
	Outcomes at 12 Months
	Treatment Switch
	Non-Completion Rate at 12 Months
	Adverse Events

	Discussion
	Conclusions
	Acknowledgements
	References




