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ABSTRACT
Aim To evaluate effectiveness of dexamethasone 
intravitreal implant 0.7 mg (DEX) monotherapy in the 
AUSSIEDEX study non- responder subgroup, defined by 
diabetic macular oedema (DME) refractory to anti- vascular 
endothelial growth factor (anti- VEGF) agents.
Methods This prospective, open- label, observational, 
real- world study included pseudophakic and phakic 
(scheduled for cataract surgery) eyes that did not achieve 
a ≥5- letter best corrected visual acuity (BCVA) gain and/
or clinically significant central subfield retinal thickness 
(CRT) improvement after 3–6 anti- VEGF injections for 
DME (N=143 eyes), regardless of baseline BCVA and CRT. 
After an initial DEX injection (baseline visit), reinjection 
was permitted at ≥16- week intervals. Primary endpoints: 
changes in mean BCVA and CRT from baseline to week 52. 
Safety assessments included adverse events.
Results Of 143 eyes, 53 (37.1%) and 89 (62.2%) 
switched to DEX after 3–6 (early) and >6 (late) anti- VEGF 
injections, respectively; 1 (0.7%) had missing information. 
With 2.3 injections (mean) over 52 weeks, the change 
in mean BCVA from a baseline of 57.8 letters was not 
significant at week 52. Mean CRT improved significantly 
from a baseline of 417.8 μm at week 52 (mean change 
–60.9 μm; p<0.001). Outcomes were similar in eyes 
switched to DEX early and late. No unexpected adverse 
events were reported; no filtration surgeries were required.
Conclusion To date, AUSSIEDEX is the largest 
prospective, real- world study of DEX monotherapy for 
treatment- naïve or anti- VEGF- refractory DME. Following 
early or late switch from anti- VEGF agents, DEX 
significantly improved anatomic outcomes at 52 weeks 
without new safety concerns, supporting use in anti- VEGF- 
refractory DME.
Trial registration number NCT02731911.

INTRODUCTION
Diabetes is a major public health issue,1 2 partly 
because diabetic macular oedema (DME) is 
a leading cause of vision loss among working 
individuals.2 Intravitreal anti- vascular endothe-
lial growth factor (VEGF) agents have become 
DME’s standard of care,3 4 but not all eyes 
respond optimally.4 Intravitreal corticosteroids 
such as the dexamethasone intravitreal implant 

0.7mg (DEX; Ozurdex, Allergan, an AbbVie 
company) inhibit synthesis of VEGFs and other 
proinflammatory mediators that cause DME.5 
By providing broader anti- inflammatory effects 
than anti- VEGF agents, corticosteroids can 
potentially treat a wider range of patients.

In 2014, DEX was approved as DME treat-
ment by the US Food and Drug Administration 
and European Medicines Agency. In 2015, 
DEX was approved as DME treatment (first 
indication) by the Australian Therapeutic 
Goods Administration and Pharmaceutical 
Benefits Scheme, with reimbursement for 
pseudophakic and phakic (scheduled for 
cataract surgery) eyes. Approval was based on 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Intravitreal anti- vascular endothelial growth factor 
(VEGF) agents have become the standard of care for di-
abetic macular oedema (DME), but not all eyes respond 
optimally.

 ⇒ By providing broader anti- inflammatory effects than 
anti- VEGF agents, corticosteroids such as the dexa-
methasone intravitreal implant 0.7 mg (DEX; Ozurdex) 
have the potential to treat a wider range of patients.

WHAT THIS STUDY ADDS
 ⇒ AUSSIEDEX is to date the largest prospective, real- 
world study of DEX monotherapy for treatment- naïve or 
anti- VEGF- refractory DME.

 ⇒ In this subgroup analysis of patients with anti- VEGF- 
refractory DME, DEX significantly improved anatomic 
outcomes at 52 weeks without new safety concerns, 
supporting DEX use following early (after 3–6 anti- VEGF 
injections) or late (after >6 anti- VEGF injections) switch 
from anti- VEGF agents.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Early- switch patients also had better best corrected 
visual acuity (on average) than late- switch patients at 
52 weeks, suggesting that earlier treatment of DME 
with DEX is one factor that could improve functional 
outcomes as well.
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results from two identically designed, randomised, multi-
centre, masked, sham- controlled, phase 3 studies, in which 
patients with DME refractory to anti- VEGF or laser treat-
ments experienced statistically significant improvements 
in visual and anatomic outcomes from baseline (vs sham 
treatment) with 4.1 DEX injections (mean) over 3 years 
(permitted every 6 months if retreatment criteria were 
met), with an acceptable safety profile.6

The AUSSIEDEX study was designed to assess DEX effec-
tiveness and safety as treatment for DME (treatment- naïve 
or refractory to anti- VEGF therapy) in Australian clinics, 
and to advance understanding of DEX monotherapy as 
individualised DME treatment. To date, it is the largest 
prospective, real- world study of DEX monotherapy for 
DME, and one of the first to prospectively, directly compare 
the effects of early vs late switch from anti- VEGF therapy to 
DEX on anatomic and functional outcomes.7–12 Outcomes 
in the overall population and subgroup of treatment- 
naïve eyes were previously published.13 Reported here 
are outcomes in anti- VEGF non- responders, defined by 
a failure to achieve a ≥5- letter best corrected visual acuity 
(BCVA) gain and/or clinically significant central subfield 
retinal thickness (CRT) reduction after 3–6 anti- VEGF 
injections.

METHODS
AUSSIEDEX study design
This prospective, observational, multicentre, open- 
label, non- randomised, phase 4 study ( ClinicalTrials. gov 
identifier: NCT02731911) was conducted as previously 
described.13

AUSSIEDEX study population
Details of the study population were previously published.13 
Briefly, eligible patients had vision- threatening, treatment- 
naïve or previously treated DME in pseudophakic or phakic 
(scheduled for cataract surgery) eyes. There were no eligi-
bility restrictions regarding baseline BCVA and CRT. For 
patients treated bilaterally, the first eye treated was anal-
ysed.14

Enrolled patients were stratified by prior therapy: 
treatment- naïve eyes13 or anti- VEGF non- responders 
(defined above and analysed here). The decision to treat 
with DEX had to be made by the investigator before the 
patient could be screened for participation in the study. In 
the non- responder subgroup, the decision was based on the 
investigator’s assessment of the patient’s clinical response to 
anti- VEGF therapy (ie, failure to achieve a ≥5- letter BCVA 
gain and/or clinically significant CRT reduction after 3–6 
injections) and medical history.

Patient and public involvement
The study patients and public were not involved in the 
design, conduct, reporting or dissemination plans of this 
research.

Intervention and procedures
DEX was administered intravitreally per product infor-
mation.14 Following initial injection (baseline visit), 

reinjection was permitted at ≥16- week intervals15 16 until 
week 52, per physician judgement.13 14 Laser photocoag-
ulation was allowed, per physician judgement, starting at 
week 16. Patients who received laser treatment for DME 
could receive additional DEX treatment and were to be 
evaluated at week 52.

Baseline measurements were obtained on the day of 
the first DEX injection. Mandatory follow- up visits were 
at 16 and 52 weeks (±4 weeks); the treating physician 
determined the timing of other follow- up visits. BCVA 
and CRT assessments, biomicroscopy and ophthalmos-
copy were performed as previously described.13 Adverse 
events (AEs), use of DME- related laser treatment, intra-
ocular pressure (IOP), IOP- lowering medication use 
and ocular surgeries performed during the study13 were 
recorded.

Outcomes and analyses
The mean number of DEX injections per eye by week 
52 was recorded. Effectiveness endpoints included 
the changes in mean BCVA and CRT from baseline to 
weeks 6, 16, 24 and 52 (primary endpoint); patients 
(%) with a >15- letter, >10- letter and >5- letter gain or 
loss, or no BCVA change; patients (%) with central 
foveal threatening lipid deposition at each visit 
(based on the combined presence of hard exudates 
and central foveal involvement); and change in mean 
BCVA from baseline at each visit, stratified by baseline 
BCVA level (≥70 letters/driving vision standard and 
≤34 letters/legal blindness). Effectiveness analyses 
included all patients who received ≥1 DEX injec-
tion(s) in the study eye and attended the baseline visit 
and ≥1 post- baseline visit(s), mandatory or other. If 
multiple visits occurred around weeks 6, 16, 24 and 52 
(±4 weeks), the assessments closest to the target day 
were analysed.

The primary effectiveness endpoints are presented 
for non- responders overall and the subset of pseu-
dophakic non- responders at baseline. Post hoc 
analyses of effectiveness variables were performed in 
non- responder subsets who switched to DEX early, 
after 3–6 anti- VEGF injections, or late, after >6 anti- 
VEGF injections.

Safety endpoints included the incidence of AEs and 
AEs of special interest (previously defined13); IOP at 
each visit; patients (%) with IOP change ≥10, ≥25 or 
≥35 mmHg from baseline at any time; and patients 
(%) requiring IOP- lowering medications and/or 
glaucoma- related laser or incisional surgical treat-
ment during the study.

Statistical analyses were performed as previously 
described,13 without imputation for missing values, 
unless otherwise indicated. Analyses of effectiveness 
endpoints were based on Student’s paired t- tests, with 
two- sided p values for continuous variables or the 
Clopper- Pearson method, with 95% CIs for categorical 
variables. A p<0.05 indicated statistical significance.
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RESULTS
Patient disposition, demographics and baseline 
characteristics
The AUSSIEDEX study was conducted in 25 Australian 
ophthalmology clinics.13 Of 200 patients enrolled, 143 
(71.5%) were non- responders to anti- VEGF therapy; 
113/143 (79.0%) completed the study (online supple-
mental figure 1). The non- responder safety and 
effectiveness populations included 141 (98.6%) and 
139 (97.2%) patients, respectively. Two patients were 
excluded from both populations, having received no 
DEX treatment. Two additional patients were excluded 
from the effectiveness population, having attended no 
post- baseline visits.

In the safety population, 103/141 (73.0%) patients were 
pseudophakic at baseline, and 20 (14.2%) underwent 
cataract surgery during the study. Although no formal 
statistical comparisons were performed, demographics 
and baseline characteristics of the non- responder 
subgroup and total AUSSIEDEX study population 
appeared comparable (online supplemental table 1).

Treatment in non-responders
The mean number of DEX injections over 52 weeks was 
2.3 (95% CI 2.2 to 2.5), ranging from 1 to 4 (median 
2.0); 36 (25.5%), 37 (26.2%), 53 (37.6%) and 15 (10.6%) 
received 1, 2, 3 and 4 injections, respectively. Among non- 
responders who received >1 DEX injection, the mean 
(SD) injection interval was 148.6 (56.5) days. No study 
eye received laser photocoagulation for DME.

Effectiveness analyses in non-responders overall
The change in mean BCVA from baseline was statisti-
cally significant at weeks 6, 16 and 24, with 4.1, 2.4 and 
4.1 letters, respectively (p≤0.048), but not at week 52, 
the primary endpoint (figure 1A). Over 72% reported a 
BCVA gain or no change from baseline at weeks 6, 16, 24 
and 52 (figure 2A). At week 52, 37.4% of patients gained 
≥5 letters, 35.3% had unchanged BCVA (gain or loss ≤4 
letters) and 27.3% lost ≥5 letters.

When non- responders were analysed by BCVA at base-
line (online supplemental table 2), baseline BCVA ≥70 or 
≤34 letters were not statistically significant predictors of 
BCVA outcomes at week 52. However, there was a consis-
tent trend for BCVA improvement among patients with 
baseline BCVA ≤34 letters, with statistical significance at 
weeks 16 and 24. Among pseudophakic non- responders, 
the change in mean BCVA from baseline was statistically 
significant at week 6 only, with 5.2 letters (p<0.001; online 
supplemental table 3).

The change in mean CRT from baseline was statistically 
significant at weeks 6, 16, 24 and 52 (primary endpoint), 
with reductions of 99.2, 32.7, 62.9 and 60.9 µm, respec-
tively (figure 3A). Similarly, the change in mean CRT 
from baseline was statistically significant at weeks 6, 16, 24 
and 52 in pseudophakic non- responders, with reductions 
of 102.6, 35.1, 71.4, and 67.1 µm, respectively (online 
supplemental table 3). The proportion of patients with 

central foveal threatening lipid deposition was 29.8% 
(n=42/141), 33.3% (n=47/141), 19.9% (n=28/141) and 
23.4% (n=33/141) at weeks 6, 16, 24 and 52, respectively, 
compared with 36.2% (n=51/141) at baseline.

Effectiveness analyses in non-responders stratified by early 
and late switch
Of the 143 anti- VEGF non- responders, 53 (37.1%) and 
89 (62.2%) were early- switch and late- switch patients, 
with mean (SD) DME duration of 2.9 (2.7) and 4.0 (3.0) 
years at baseline, respectively (p=0.001). The timing of 
the switch was missing for 1 (0.7%) patient. Consistent 
with findings in non- responders overall, the change in 
mean BCVA from baseline was not statistically significant 
at week 52 in either subset (figure 1B,C); statistical signif-
icance was observed at weeks 6 and 16 in early- switch 
patients, with mean changes of 6.1 and 5.8 letters, respec-
tively (p≤0.021; figure 1B), and at week 6 in late- switch 
patients, with a mean change of 2.9 letters (p=0.022; 
figure 1C). The early switch–late switch difference in 
BCVA (letters) was not statistically significant (p≥0.056) 
at baseline (2.15; 95% CI −4.59 to 8.89), week 6 (3.03; 
95% CI −4.84 to 10.91), week 16 (6.80; 95% CI −0.17 to 
13.77) and week 24 (4.89; 95% CI −2.97 to 12.75), but was 
statistically significant at week 52 (9.41; 95% CI 1.85 to 
16.96; p=0.015), suggesting that early- switch patients had 
greater BCVA improvement at week 52 than late- switch 
patients.

Also similar to observations in non- responders overall, 
at least 75% and 71% of early- switch and late- switch 
patients, respectively, reported a BCVA gain or no change 
from baseline at weeks 6, 16, 24 and 52 (figure 2B,C); 
50.0% and 30.6% gained ≥5 letters, 25.0% and 40.3% 
had unchanged BCVA, and 25.0% and 29.0% lost ≥5 
letters, respectively.

The change in mean CRT from baseline was statistically 
significant at weeks 6, 16, 24 and 52 in both early- switch 
(p≤0.019) and late- switch (p≤0.030) patients, being −63.5 
and −59.8 µm, respectively, at week 52 (figure 3B,C). 
Among early- switch patients, 28.8% (n=15/52), 34.6% 
(n=18/52), 19.2% (n=10/52) and 19.2% (n=10/52) had 
central foveal threatening lipid deposition at weeks 6, 16, 
24 and 52, respectively, compared with 38.5% (n=20/52) 
at baseline. At those visits among late- switch patients, 
30.7% (n=27/88), 33.0% (n=29/88), 20.5% (n=18/88) 
and 26.1% (n=23/88) had central foveal threatening 
lipid deposition, respectively, compared with 35.2% 
(n=31/88) at baseline.

Safety analyses in non-responders
Among anti- VEGF non- responders (N=141), 78 (55.3%) 
experienced ≥1 treatment- emergent AE(s) in the study 
eye, including 31 (22.0%) with ≥1 treatment- related 
AE(s). Of those, one serious treatment- related AE 
(table 1), increased IOP from baseline, was reported.

Increased IOP was the most common treatment- 
emergent AE and AE of special interest, reported in 
27 (19.1%) non- responders (table 1) and leading to 

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jophth.bm
j.com

/
B

M
J O

pen O
phth: first published as 10.1136/bm

jophth-2022-001224 on 4 A
ugust 2023. D

ow
nloaded from

 

https://dx.doi.org/10.1136/bmjophth-2022-001224
https://dx.doi.org/10.1136/bmjophth-2022-001224
https://dx.doi.org/10.1136/bmjophth-2022-001224
https://dx.doi.org/10.1136/bmjophth-2022-001224
https://dx.doi.org/10.1136/bmjophth-2022-001224
https://dx.doi.org/10.1136/bmjophth-2022-001224
https://dx.doi.org/10.1136/bmjophth-2022-001224
https://dx.doi.org/10.1136/bmjophth-2022-001224
http://bmjophth.bmj.com/


4 Mitchell P, et al. BMJ Open Ophth 2023;8:e001224. doi:10.1136/bmjophth-2022-001224

Open access

one study discontinuation. The mean change in IOP 
from baseline was ≤1.7 mmHg at each visit. At week 52, 
11.5% (n=12/104) of non- responders exhibited IOP 
≥21 mmHg, compared with 6.5% (n=9/138) at baseline 
(table 2). The proportion of non- responders with IOP 
increases ≥10 mmHg from baseline was ≤7.7% at weeks 
6, 16, 24 and 52 (table 2). There was one report of IOP 
increase ≥25 mmHg at week 24 (table 2), but no reports 
of IOP increase ≥35 mmHg. Among non- responders 
with available IOP data at week 52 (n=104), 20 (19.2%) 
required IOP- lowering medication, compared with 
27/138 (19.6%) at baseline (table 2). Of the 20 eyes/
patients requiring IOP- lowering medication at week 52, 

7 were already being treated with such medication at 
baseline. No eyes required laser treatment or glaucoma 
filtration surgery during the 12- month period. The IOP 
increase ≥25 mmHg, serious treatment- related AE and 
IOP- related discontinuation were reported in different 
patients.

In early- switch and late- switch patients with avail-
able data at week 52, 7/39 (17.9%) and 12/64 (18.8%) 
required IOP- lowering medication, compared with 
11/51 (21.6%) and 15/86 (17.4%) at baseline, respec-
tively. These findings are consistent with those observed 
in non- responders overall.
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Figure 1 Change in mean BCVA from baseline over time in (A) all non- responders to anti- VEGF agents treated with DEX, 
(B) non- responders to anti- VEGF agents who switched to DEX treatment after 3–6 anti- VEGF injections (early switch) and 
(C) non- responders to anti- VEGF agents who switched to DEX treatment after >6 anti- VEGF injections (late switch). BCVA, best 
corrected visual acuity; DEX, dexamethasone intravitreal implant; VEGF, vascular endothelial growth factor.
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DISCUSSION
The AUSSIEDEX study prospectively evaluated the 
effectiveness and safety of DEX monotherapy in DME 
in clinical settings to refine understanding of DEX as 
individualised DME treatment. In this anti- VEGF non- 
responder subgroup, 2.3 DEX injections (mean) over 
12 months statistically significantly improved mean CRT 
from baseline at weeks 6, 16, 24 and 52, with similar 
results in early- switch and late- switch patients. Notably, 
DEX’s effect on CRT peaked at week 6, consistent with 
previous reports showing peak CRT reductions 4–8 weeks 
post- injection.17–21

DEX’s effect on mean BCVA was not statistically signif-
icant at week 52 (primary timepoint) before and after 
stratification (early vs late switch). The early–late switch 
difference in BCVA, however, was statistically significant 
at week 52, suggesting that early- switch patients had 
greater BCVA improvement at week 52 than late- switch 
patients. The proportions of early- switch and late- switch 
patients with central foveal threatening lipid deposition 
decreased by 50% and 26%, respectively, from baseline 
to week 52, also suggesting greater treatment benefits 
following an early switch. Notably, clinical evidence and 
expert consensus support switching from anti- VEGF 

C

BA

0

−25

−50

−75

−100

−125

−200

−150

−175

−225
Week 6 Week 16 Week 24 Week 52

63n= 75 53 64

Assessment Visits

C
ha

ng
e 

in
 M

ea
n 

C
R

T 
(S

D
) F

ro
m

 B
as

el
in

e 
(µ

m
) 

– 
La

te
-S

w
itc

h 
N

on
-r

es
po

nd
er

s

−93.1

−71.3

−27.4

−59.8

p≤0.030 (all)

0

−25

−50

−75

−100

−125

−200

−150

−175

−225
Week 6 Week 16 Week 24 Week 52

104n= 118 85 104

Assessment Visits

C
ha

ng
e 

in
 M

ea
n 

C
R

T 
(S

D
) F

ro
m

 B
as

el
in

e 
(µ

m
) 

– 
A

ll 
N

on
-r

es
po

nd
er

s

−99.2

−62.9 −60.9

−32.7

p≤0.001 (all)

0

−25

−50

−75

−100

−125

−200

−150

−175

−225
Week 6 Week 16 Week 24 Week 52

40n= 42 31 39

Assessment Visits

C
ha

ng
e 

in
 M

ea
n 

C
R

T 
(S

D
) F

ro
m

 B
as

el
in

e 
(µ

m
) 

– 
Ea

rly
-S

w
itc

h 
N

on
-r

es
po

nd
er

s

−111.0

−50.0−43.0

−63.5

p≤0.019 (all)

Figure 3 Change in mean CRT from baseline over time in (A) all non- responders to anti- VEGF agents treated with DEX, 
(B) non- responders to anti- VEGF agents who switched to DEX treatment after 3–6 anti- VEGF injections (early switch) and 
(C) non- responders to anti- VEGF agents who switched to DEX treatment after >6 anti- VEGF injections (late switch). CRT, 
central retinal/macular thickness; DEX, dexamethasone intravitreal implant; VEGF, vascular endothelial growth factor.
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therapy to DEX early, after three anti- VEGF injec-
tions.7 9 10 22 23 However, randomised clinical trials and 
meta- analyses are awaited to guide clinical practice.

Although the CRT- related findings are consistent with 
observations in the randomised, masked, controlled, 
multicentre, phase 3 studies (MEAD) of DEX in DME,6 
the BCVA- related findings appear conflicting, possibly 
due to differences in eligibility criteria. Indeed, there 
were no baseline BCVA or CRT restrictions in this study, 

whereas MEAD required patients to have a BCVA of 
20/50 to 20/200 Snellen equivalent and CRT ≥300 µm at 
baseline.6 Other notable differences between the MEAD 
study population and this AUSSIEDEX non- responder 
subgroup included baseline characteristics such as mean 
age (~62.4 years6 and 66.7 years), lens status (~25%6 and 
73.0% were pseudophakic) and prior exposure to anti- 
VEGF agents (≤11.2%6 and 100%), respectively. Whether 
these factors or others (eg, retreatment criteria) can 
explain the apparent discrepancy in functional outcomes 
between the studies is unclear at this time, but other 
(differently designed) studies have reported CRT reduc-
tions without visual improvement.24 25

In a prospective, interventional case series of 13 consec-
utively enrolled patients (18 eyes) with DME refractory to 
panretinal photocoagulation, focal/grid laser treatment 
and anti- VEGF agents, 2.2 DEX injections (mean) over 12 
months produced statistically significant improvements in 
BCVA and CRT from baseline at week 52.26 Whether the 
younger age (mean 60.5 years), requirement for baseline 
CRT to be ≥300 µm, or other factors might have contrib-
uted to the positive functional outcome in that study26 is 
unknown, but it is worth noting the similarity in mean age 
and CRT requirements between MEAD6 and the above 
case series,26 compared with this analysis. In another 
interventional case series that included seven treatment- 
naïve patients/eyes and seven non- responders to laser 
(n=3), anti- VEGF (n=2) or both (n=2) with a mean age 
of 61 years and a required baseline CRT >300 µm, both 
BCVA and CRT statistically significantly improved from 
baseline at week 52, with 1.7 DEX injections (mean). In 
a prospective study of 113 eyes (84 patients), including 
11 (9.7%) anti- VEGF- refractory eyes, statistically signif-
icant improvements in BCVA and CRT were observed 
at 1 and 3 months but not months 5, 9 and 12, which 
could be due to the older age (mean 69 years) and/or 
lower number of DEX injections (mean 1.44).27 Consid-
ering evidence supporting age as a negative predictor 
of final visual outcome in anti- VEGF non- responders,28 
further research is needed to determine whether DEX 
treatment at a younger age might increase the odds of 

Table 1 Treatment- emergent adverse events reported in 
>2% of non- responders to anti- VEGF agents treated with 
DEX

Treatment- emergent adverse events, 
n (%)

Non- responders
(N=141)

Total 78 (55.3)

  Treatment- related 31 (22.0)

   Serious* 1 (0.7)

Increase in intraocular pressure† 27 (19.1)

Conjunctival haemorrhage 6 (4.3)

Cystoid macular oedema 4 (2.8)

Vitreous haemorrhage 4 (2.8)

Influenza 4 (2.8)

Pneumonia 4 (2.8)

Fall 4 (2.8)

Lower respiratory tract infection 4 (2.8)

Urinary tract infection 4 (2.8)

Eye irritation 3 (2.1)

Cataract 3 (2.1)

Posterior capsule opacification 3 (2.1)

Foot fracture 3 (2.1)

*Increase in intraocular pressure from baseline, which was 
resolved with medication without sequalae and did not lead to 
discontinuation from the study.
†Compared with baseline.
DEX, dexamethasone intravitreal implant; VEGF, vascular 
endothelial growth factor.

Table 2 Mean IOP and related variables at each visit in non- responders to anti- VEGF treatment treated with DEX (N=141)

Visits Mean (SD) IOP, mmHg IOP ≥21 mmHg, n (%) IOP increase ≥10 mmHg, n (%) IOP increase ≥25 mmHg, n (%)
Patients who required 1 / 2 / 3 IOP- 
lowering medications, n (%)

Baseline 14.8 (3.7) 9 (6.5) 0 (0) 0 (0) 13 (9.4) / 6 (4.3) / 8 (5.8)

  N 138 138 138 138 138

Week 6 16.3 (4.7) 19 (17.1) 6 (5.4) 0 (0) 9 (8.1) / 6 (5.4) / 7 (6.3)

  N 111 111 111 110 111

Week 16 15.3 (4.6) 13 (10.9) 2 (1.7) 0 (0) 13 (10.9) / 5 (4.2) / 8 (6.7)

  N 119 119 119 118 119

Week 24 16.5 (5.7) 10 (11.5) 5 (5.7) 1 (1.1) 10 (11.5) / 4 (4.6) / 6 (6.9)

  N 87 87 87 87 87

Week 52 16.3 (4.5) 12 (11.5) 8 (7.7) 0 (0) 12 (11.5) / 3 (2.9) / 5 (4.8)

  N 104 104 104 104 104

DEX, dexamethasone intravitreal implant; IOP, intraocular pressure; VEGF, vascular endothelial growth factor.
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improving both BCVA and CRT outcomes at 1 year. Since 
there is no consensus definition of treatment- resistance 
in DME,29 differences in definition among studies could 
also contribute to the apparent variability in outcomes.

When analysis excluded patients with baseline BCVA 
≥70 letters, which is more in line with analyses performed 
in MEAD,6 the mean BCVA gains from baseline were 
numerically larger at all visits in non- responders overall 
(≥2.1 letters), early- switch patients (≥3.2 letters) and late- 
switch patients (≥1.6 letters), suggesting that patients 
with worse vision at baseline are more likely to show an 
improvement in vision. In a retrospective study of 32 
eyes (31 patients) that received ≥1 DEX injection(s), 
including 21.9% treatment- naïve and 78.1% anti- VEGF 
non- responders, associations between baseline char-
acteristics and outcomes were also investigated.30 In 
multivariate analyses, baseline BCVA was the only prog-
nostic indicator of BCVA at 6 months, with an OR of 0.73 
(p=0.01); with each positive increment of 0.1 logMAR at 
baseline, a patient was more likely to achieve vision gain 
at month 6.30 There was no evaluation at 12 months, 
however, warranting further research.

At week 52 in this study, BCVA was either improved 
from baseline or maintained at baseline levels in 72% 
of patients, with similar results in early- switch (75%) 
and late- switch (71%) patients, supporting DEX effec-
tiveness as monotherapy for anti- VEGF- refractory DME. 
Additionally, early- switch patients had better BCVA (on 
average) than late- switch patients at 52 weeks, suggesting 
that earlier treatment of DME with DEX is one factor that 
could have improved functional outcomes. Further inves-
tigation in non- responders with a more homogeneous 
baseline BCVA (as in MEAD6) might thus prove informa-
tive. It is also worth noting that no patients required laser 
rescue for DME in this study, whereas 37%, 56% and 46% 
of patients required it following treatment with afliber-
cept, bevacizumab and ranibizumab in the Protocol T 
study.31

A potential limitation of the AUSSIEDEX study was 
that only the week- 16 and week- 52 follow- up visits were 
mandatory (reflecting real- world settings) and that use of 
laser photocoagulation and the frequency of injections 
were based on clinical judgement, which likely intro-
duced clinical response heterogeneity and could have 
biased the outcomes. The more favourable outcomes at 
week 6 (maximum time of DEX effectiveness) and less 
favourable outcomes at week 16 (diminution of DEX 
effectiveness) suggest that a more regimented trial design 
could have demonstrated greater effects. Similarly, 
inclusion of phakic eyes (38/141 in the non- responders 
subgroup) scheduled for cataract surgery without a set 
deadline for procedure completion may have increased 
population heterogeneity, leading to underestimating 
the BCVA change from baseline.28 However, an analysis 
of the BCVA change from baseline in pseudophakic non- 
responders found no statistically significant change from 
baseline at week 52, arguing against it. Additionally, the 
absence of minimal BCVA and CRT requirements at 

baseline could have introduced a ‘ceiling effect’ and 
led to smaller and/or less consistent effects of DEX 
on BCVA and CRT over time. However, our study was 
designed to include a broad population, as typically 
encountered in ophthalmology clinics, compared with 
clinical trials. It is also possible that early- switch patients 
achieved better BCVA than late- switch patients because 
they had DME for a shorter time and/or their vision had 
not yet plateaued by the time treatment with anti- VEGF 
agents was stopped. These findings should thus be inter-
preted with caution, especially as the early- vs late- switch 
subgroups were not compared in a randomised study 
in which—for example—patients who do not respond 
to the initial loading doses (3) of anti- VEGF would be 
randomised to early switch or late switch (based on 
predetermined numbers of anti- VEGF injections) before 
non- responders are identified and switched to treatment 
with DEX. Finally, although the study completion rate 
was not ideal (79.0%), it is worth noting that the number 
of patients who completed the current study (n=113) is 
higher than that included in various retrospective studies 
reporting real- world evidence on the effects of early 
vs late switch (n≤69 patients).7 9 10 32 Additionally, it is 
higher than that previously published for the treatment- 
naïve subgroup (72%) of the prospective AUSSIEDEX 
study.13

In this subgroup analysis, DEX monotherapy was 
shown to effectively improve CRT from baseline at weeks 
6, 16, 24 and 52 in patients with anti- VEGF- refractory 
DME, whether they switched to DEX early, after 3–6 anti- 
VEGF injections, or late, after >6 anti- VEGF injections. 
There were no unexpected treatment- related AEs during 
the study, and no reports of endophthalmitis (despite 
a previous report of increased risk).33 The incidence of 
treatment- related AEs (22.02%) was also much lower 
than that reported in a previous study of DEX (65.7%) 
vs ranibizumab (22.5%)18; the investigators’ experience 
with DEX at the time of study start (March 201218 vs April 
2016 [this study]), number of centres involved (6018 vs 
25 [this study]), differences in patient baseline charac-
teristics, and/or other factors may have influenced this 
observation. Increased IOP, the most frequent treatment- 
emergent AE, was manageable with IOP- lowering 
medications. No glaucoma- related laser treatments or 
glaucoma filtration surgeries were required, and only one 
AE- related discontinuation was reported. Our findings 
thus indicate that DEX is an effective treatment option 
for patients with anti- VEGF- refractory DME, regardless of 
the timing of the switch from anti- VEGF agents to DEX. 
Randomised studies in which patients would be switched 
from anti- VEGF therapy to DEX early vs later (based on 
BCVA and CRT, as in the current study, and/or addi-
tional parameters such as hyperreflective retinal foci and 
neurosensory detachment, recently discussed by Sorour 
et al34) are warranted to verify these findings in controlled 
settings.
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