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ABSTRACT
Background/aims To evaluate the clinical efficacy and
safety of combined repeated Ozurdex and macular laser
therapy (MLT) compared with MLT monotherapy in
participants with visual impairment due to centre-
involving diabetic macular oedema (DMO).
Methods 80 patients with best corrected visual acuity
(BCVA) between 54 and 78 ETDRS letters due to centre-
involving DMO were randomised to combination therapy
with Ozurdex and MLT or MLT only. The combination
arm received mandated Ozurdex injections at baseline
and 16 weeks followed by retreatment criteria-guided
pro-re-nata therapy at 32 and 48 weeks. Patients
randomised to MLT only were treated every 16 weeks if
clinically significant macular oedema was present. The
primary outcome was the mean change from baseline in
BCVA between arms at 56 weeks.
Results The mean change in BCVA at 56 weeks was
−0.3 (SD 11.4) ETDRS letters in the combination arm
versus +0.4 (SD 9.6) ETDRS (Early Treatment Diabetic
Retinopathy study) letters in the MLT arm (effect estimate
1.15 (95% CI −3.32 to 5.61)). However, at 56 weeks, a
post hoc comparison of central subfield thickness (CST)
showed a decrease of −113 μm (IQR −218, −64)
(combination) versus −17 μm (−128, 12) (MLT arm)
(p<0.001). Elevated intraocular pressure requiring
topical therapy was observed in 8 (20%) eyes in the
combination versus 1 (2.5%) in the MLT arm. 33%
(9/27) of phakic patients in the combination arm
underwent cataract surgery.
Conclusions Visual outcome following combination
therapy did not differ from MLT alone in the centre-
involving DMO despite a significant decrease in CST
likely due to an entry visual acuity-related ceiling effect
and cataract development.
Trial registration number EudraCT 2011-003339-74

INTRODUCTION
Macular oedema is a frequent cause of impaired
visual acuity in people with diabetes. During the
last decade, studies on intravitreal inhibitors of vas-
cular endothelial growth factor (VEGF) have
demonstrated significant improvement in mean
visual acuity in eyes with centre-involving diabetic
macular oedema (DMO) superior to those achieved
with macular laser therapy (MLT).1–5 However,
optimal outcomes with these agents are only
achieved if patients are treated repeatedly in the

first year and monitored frequently to provide indi-
vidualised retreatment thereafter. Despite intensive
therapy, approximately 50% show persistence or
recurrence of macular oedema at 12 months.6 For
this reason, but also because in the early stages of
DMO patients may be unwilling to commit to
repeated injection and a single longer acting treat-
ment may be attractive, other treatment options
have been considered.
The rationale for corticosteroids to treat DMO is

based on their broad range of actions.7 In addition
to inhibition of VEGF expression, their anti-
inflammatory properties may attenuate the disease
process.8 9 In 2009, Ozurdex 0.7 mg, a sustained
release dexamethasone drug delivery system showed
clinical efficacy in macular oedema secondary to
retinal vein occlusion and that single and repeated
treatment with Ozurdex at 6 monthly intervals had
a favourable safety profile over 12 months.10 The
early PLACID study (dexamethasone intravitreal
implant in combination with laser photocoagulation
for the treatment of diffuse diabetic macular
edema) compared 6 monthly Ozurdex versus MLT
for DMO and showed no difference in the percent-
age of participants gaining≥10 letters best corrected
visual acuity (BCVA) at 12 months.11 The phase III
study of Ozurdex for DMO (MEAD) evaluated the
3-year outcome of six monthly Ozurdex dosing
based on prespecified retreatment criteria. It
showed that the percentage of participants with
≥15-letter improvement in BCVA at study end was
greater with Ozurdex versus sham.12 Monthly mon-
itoring of visual acuity and optical coherence tom-
ography (OCT) central subfield thickness (CST) in
patients with Ozurdex treated macular oedema sug-
gests the clinical efficacy of this drug peaks at 12–-
16 weeks.13 The BEVORDEX study (a randomized
clinical trial of intravitreal bevacizumab versus
intravitreal dexamethasone for diabetic macular
edema) recently reported that pro re nata dosing of
intravitreal bevacizumab every 4 weeks versus
Ozurdex every 16 weeks in eyes with DMO showed
similar rates of visual acuity improvement with
superior anatomic outcomes and fewer injections in
favour of the latter.14 It is therefore important to
ascertain the risk-benefit ratio of frequent Ozurdex
dosing in combination with MLT to translate the
above observations into clinical practice. The
OZLASE study was designed to evaluate the clinical
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efficacy and safety of 16 weekly Ozurdex dosing with deferred
MLT compared with MLT only in patients with centre-involving
DMO.

MATERIALS AND METHODS
The OZLASE study was a phase III, single-centre, prospective,
randomised, active-controlled trial approved by the National
Research Ethics Committee (REC reference:11/WM/0265),
monitored by an independent data monitoring committee in
which each patient signed informed consent. Patients were
recruited based on the following inclusion and exclusion
criteria;
Inclusion criteria:
1. subjects of either sex aged 18 years or over
2. diagnosis of diabetes mellitus (type 1 or type 2)
3. BCVA in the study eye between 54 and 78 letters at 1 m

(Snellen visual acuity 20/80–20/30) at baseline
4. On clinical exam, retinal thickening due to DMO involving

the centre of the macula and OCT central subfield >300 μ
(Spectralis SD-OCT, Heildelberg Engineering, Germany) at
baseline

5. intraocular pressure <30 mm Hg
6. visual acuity in fellow eye ≥2/60
Exclusion criteria:
1. Macular ischaemia (foveal avascular zone (FAZ) >1000 mm

in diameter OR severe perifoveal intercapillary loss on
fundus fluorescein angiography).

2. Macular oedema is considered to be due to a cause other
than DMO.

3. A coexistent ocular disease that, in the opinion of the inves-
tigator, visual acuity would not improve from resolution of
the macular oedema.

4. An ocular condition is present (other than diabetes) that, in
the opinion of the investigator, might affect macular
oedema or alter visual acuity during the course of the
study.

5. A substantial cataract that, in the opinion of the investiga-
tor, is likely to be decreasing visual acuity by three lines or
more (ie, cataract would be reducing acuity to 6/12 or
worse if the eye was otherwise normal).

6. History of treatment for DMO at any time in the past
3 months (such as focal/grid macular photocoagulation,
intravitreal or peribulbar corticosteroids, anti-VEGF drugs,
or any other treatment) in the study eye.

7. History of panretinal scatter photocoagulation (PRP) within
3 months prior to randomisation in the study eye.

8. Anticipated need for PRP in the 6 months following ran-
domisation in the study eye.

9. Proliferative diabetic retinopathy in the study eye.
10. Haemoglobin A1c >11.0%.
11. Uncontrolled glaucoma (in investigator’s judgement).

One eye per patient was recruited to the trial. If both eyes of
the patients met the eligibility criteria, the eye with the worse
BCVA at baseline was enrolled.

The patients were randomised using a 1:1 allocation ratio
into either the combination or MLT arms using computerised
block randomisation stratified by baseline BCVA in the study eye
(54–66 or 67–78 letters). The use of randomly varying block
sizes ensured that allocation sequence was concealed from the
randomising researcher.

The patients and clinical investigators were not masked to the
treatment assignment. Masking was planned for the outcome
assessors including optometrists, OCT technicians and reading
centre graders.

Treatment regimen
The patients randomised to the combination arm received two
mandated doses of Ozurdex at baseline and at week 16. Further
retreatment occurred at 32 or 48 weeks with a combination of
Ozurdex and MLT if retreatment criteria were met. The patients
randomised to the MLT arm received laser therapy according to
the modified Early Treatment Diabetic Retinopathy study
(ETDRS) macular laser guidelines at screening and at 16, 32 or
48 weeks if the retreatment criteria were met. Combination arm
retreatment criteria were: (1) CSTof the study eye of more than
300 μm on Spectralis SD-OCT and visual acuity of less than 89
ETDRS letters; or (2) CST of less than 300 μm on Spectralis
SD-OCT and visual acuity is less than 84 letters. The minimum
interval between treatments was at least 16 weeks and additional
laser photocoagulation was at the discretion of the investigator.

Follow-up assessments
Efficacy and safety variables were evaluated at study visits every
8 weeks. Assessments included ETDRS BCVA with refraction at
screening, 8, 24, 40 and 56 weeks. OCT CSTwas performed at
screening and at all follow-up visits.

Outcome measures
The prespecified primary efficacy evaluation was the difference
in mean BCVA at week 56 measured as an ETDRS letter score
in the intent-to-treat (ITT) population of all randomised
patients after adjusting for baseline visual acuity.

Other key efficacy variables included changes in BCVA from
baseline at week 24 and 40, the proportion of patients with
≥10 letter or ≥15 letter gain or loss at 56 weeks, change in the
scores of vision-related quality of life as assessed by VFQ-25
and health status (EQ-5D) from baseline, change in CST on
Spectralis SD-OCT, the number of Ozurdex implants and the
number of laser treatments.

Key safety variables included adverse events categorised into
those related to the treatment in the study eye, disease progres-
sion in the study eye, adverse events in fellow eye and systemic
adverse events. The known Ozurdex-related adverse events were
broadly classified into raised intraocular pressure (IOP), cataract
progression and cataract surgery, and device-related adverse
events. Cataract surgery was planned in patients in either arm, if
there was a ≥10 letter decrease in BCVA due to cataract, as
judged by the investigator before the 56 week exit visit. The
change in the grade of retinopathy, greatest linear dimension
and the area of the FAZ from baseline were evaluated on four-
field colour fundus photographs and fluorescein angiography,
respectively, by masked evaluators at an independent reading
centre.

Statistical analyses
The primary analyses of efficacy parameters were performed for
the ITT population. A per protocol (PP) population, including
only all randomised patients that had 12-month visual acuity
data, was also conducted. A sensitivity analysis was performed
to estimate the effect of cataract surgery done as PP and other-
wise, for patients who underwent cataract surgery during the
study. Missing BCVA data were imputed with the method of last
observation carried forward. The sample size was based on a
difference in mean BCVA from baseline to week 56 in the com-
bination arm of +5 ETDRS letters and −1.0 in the control arm
assuming a common SD of 9.0 using a two group t test with a
0.50 two-sided significance level. A sample size of 36 patients in
each treatment group was required for 80% power to detect a
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six letter difference in means. Forty patients in each arm were
planned to allow for 10% dropout. Secondary statistical analyses
were performed, with analysis of variance and Kruskal–Wallis
tests for continuous data and χ2 tests for categorical data. For
examination of changes from baseline in visual acuity for
various subgroup analyses, 95% CIs for the mean changes were
provided. Presentations of continuous data included medians
(IQR) instead of or in addition to means (SD). A post hoc
exploratory analysis was also done to understand the change in
mean visual acuity in pseudophakic eyes.

RESULTS
Patient population and disposition
A total of 80 patients were enrolled in the study and were ran-
domised to combination treatment with the Ozurdex plus MLT
or to MLT alone. Figure 1 shows the Consolidated Standards of
Reporting Trials diagram for the study. Overall, 95% (38/40) of
patients in the combination arm and 97.5% (39/40) of patients
in the MLTarm completed the study (table 1).

Baseline characteristics of enrolled patients are shown in
table 2. There were no significant differences in any parameters
between the two groups.

Best corrected visual acuity
The mean change in BCVA at 56 weeks was −0.3 (SD 11.4)
ETDRS letters in the combination arm versus +0.4 (SD 9.5)

ETDRS letters in the MLT arm (effect estimate 0.88 (95% CI
−3.46 to 5.22)). However, at 56 weeks, the CST decreased by
−113 μm (IQR −218, −64) (combination) versus −17 μm
(−128, 12) (MLT arm) (p<0.001). Elevated IOP requiring
topical therapy was observed in 8 (20%) eyes in the combin-
ation versus 1(2.5%) in the MLT arm. Thirty-three per cent
(9/27) of phakic patients in the combination arm underwent
cataract surgery. Table 2 shows the proportionate gain and losses
of 10 or 15 ETDRS letters at 56 weeks and change in ETDRS
letters at 24 and 40 weeks.

Sensitivity analysis
The sensitivity of the primary efficacy conclusions regarding
cataract surgery was investigated, and the patients who under-
went cataract surgery (n=9) had marked mean visual acuity gain
(effect size +5.34 [SD=0.38, 10.31]) but this was insignificant
for three patients who had undergone cataract surgery with ≤10
letter loss prior to surgery (effect size 1.63, p=0.446). Eight of
the nine patients had a central retinal thickness (CRT) >300 μm
prior to surgery. Post hoc analysis showed no significant
differences in mean change in ETDRS BCVA between phakic
(−0.8 [SD 12.5]) and pseudophakic eyes (+0.3 [SD 9.6]) (effect
estimate 2.3 (−4.8, 9.3) in the combination arm.

Figure 1 The OZLASE study: BCVA (A) and OCT CRT (B) versus time.
BCVA, best-corrected visual acuity; CRT, central retinal thickness; MLT,
macular laser therapy; OCT, optical coherence tomography.

Table 1 Baseline characteristics and patient disposition

Ozurdex+laser
N=40

Laser
N=40

Number of patients (eyes), n 40 40
Sex, n (%)
Males 34 (85.0) 32 (80.0)
Females 6 (15.0) 8 (20.0)

Age (years), mean (SD) 65.6 (10.6) 61.1 (12.8)
Ethnicity, n (%)
Asian or Asian British 14 (35.0) 14 (35.0)
Black or Black British 7 (17.5) 7 (17.5)
White or White British 16 (40.0) 16 (40.0)
Other 3 (7.5) 3 (7.5)

Diabetes, n (%)
Type 1 2 (5.0) 4 (10.0)
Type 2 38 (95.0) 36 (90.0)

Duration of DM (years), median (IQR) 15 (11, 20) 15 (9, 22.5)
HbA1c (%), mean (SD) 7.9 (1.2) 8.0 (1.4)
Systolic BP (mm Hg), mean (SD) 130.7 (16.6) 130.8 (16.0)
Diastolic BP (mm Hg), mean (SD) 72.0 (9.4) 76.1 (9.2)
ETDRS BCVA, mean (SD) 66.1 (7.3) 66.6 (7.7)
Visual acuity group, n (%)
54–66 letters 22 (55.0) 21 (52.5)
67–78 letters 18 (45.0) 19 (47.5)*

Duration of CSMO (months), median
(IQR)

25.5 (7.5, 40.5) 41 (23.5, 83.5)

Number of prior MLTs, median (IQR) 2 (1, 3) 3 (2, 4)
Prior anti-VEGF therapy 2 2
Prior steroid therapy None 1
CST (μm), median (IQR) 459 (373, 533) 452 (407.5, 559)
Lens status, n (%)
Pseudophakic 13 (32.5) 13 (32.5)
Phakic 27 (67.5) 27 (67.5)

Previous treatment for glaucoma, n (%) 1 (2.5) 1 (2.5)

All percentages are out of N.
*One participant with 81 ETDRS letters was randomised in error.
BCA, best corrected visual acuity; BP, blood pressure; CST, central subfield thickness;
DM, diabetes mellitus; CSMO, clinically significant macular oedema; MLT, macular
laser therapy; n, number of participants/eyes; N, total number of participants/eyes;
VEGF, vascular endothelial growth factor.
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Change in participant reported outcomes
The mean change from baseline in domain scores of the
NEI-VFQ 25 questionnaires was 1.6 (SD 10.4) in the combin-
ation arm and −0.4 (SD 12.2) in the MLT arm. There was also
no difference in change in EQ-5D scores between arms.

Change in macular thickness
The median CST in the combination arm of 113 mm (IQR
−218, −64) showed significant reduction compared with the
MLT arm (13 mm IQR −128, +12). The patients in both study
groups showed a reduction of OCT-measured CST from base-
line to week 56 (table 3). The steepest decline in CST in the
combination arm was at 8 weeks.

Number of treatments
In the combination arm, the mean number of Ozurdex injec-
tions and MLT were 3.5 and 0.77, respectively, and17 patients
did not receive MLT, 15 received one and 8 received 2 treat-
ments. In the MLT arm, the mean number of laser treatments
was 3.05.

Change in ETDRS diabetic retinopathy severity score
A higher proportion of patients improved their ETDRS diabetic
retinopathy severity score by ≥1 step in the combination arm
(14/40, 35%) versus the MLT arm (3/40, 7.9%). At the end of
the study, 54.3% in the combination versus 79% in the MLT
arm remained at entry level and 5.8% versus 13.1%, respect-
ively, had worsened.

Safety outcomes
IOP
Elevated IOP requiring additional antiglaucoma medication
occurred in 8(20%) eyes in the combination group versus 1
(2.5%) in the MLT arm. No trabeculectomy or tube shunt
surgery was required in either arm of the study.

Cataract progression
There were 27 phakic eyes in each arm. In the combination
arm, 21/27 patients experienced cataract progression of whom 9
(30%) had cataract surgery performed. In the laser arm, 4/27
subjects were noted to have progression of cataract but none
underwent surgery in the study.

Other adverse events and serious adverse events
42 serious adverse events were reported during the study related
primarily to hospitalisation for cataract surgery, or a systemic
event for example, diabetic ketoacidosis. Two subjects in the
laser arm suffered a stroke. Under-reporting of serious adverse
events, progression of cataract and potential unmasking of opto-
metrists were reported to the Medicines and Health Care
Products Regulatory Authority, REC and to Allergan. There
were no retinal tears, detachment or endophthalmitis in either
arm. There were three device failures, but on each occasion, the
device was easily removed from the sclera (n=1) and subconjuc-
tival space (n=2) and a further device inserted.

DISCUSSION
The study demonstrated no difference in BCVA between the
combination and MLT treatment arms at 56 weeks despite two
mandated Ozurdex doses at 0 and 16 weeks and low threshold
re-treatment criteria accounting for a mean of 3.5 Ozurdex
injections in the combination arm. This result was unexpected
in view of the visual gains experienced by patients after
Ozurdex therapy in both the MEAD and PLACID studies
between 4 and 12-week time-points, and there may be several
explanations. First, it is possible that frequent dosing with
Ozurdex does not provide additional visual function benefit
compared with the less frequent dosing performed in MEAD
and PLACID studies. However, the steady reduction in CST
over the period of 56 weeks within OZLASE which differs to

Table 2 Secondary endpoint analyses—efficacy outcome measures

Ozurdex+laser
N=40

Number
missing

Laser
N=40

Number
missing

Effect
estimate 95% CI

Patients gaining ≥10 ETDRS letters at 56 weeks from baseline, n (%) 7 (18.4) 2 8 (20.5) 1 1.14 0.37 to 3.54
Patients gaining ≥15 ETDRS letters at 56 weeks from baseline, n (%) 6 (15.8) 2 2 (5.1) 1 0.29 0.05 to 1.53
Patients losing <15 ETDRS letters at 56 weeks from baseline, n (%) 35 (92.1) 2 35 (89.7) 1
Patients losing ≥30 ETDRS letters at 56 weeks from baseline, n (%) 1 (2.6) 2 0 (0.0) 1 – –

Change in ETDRS BCVA at 24 weeks from baseline, mean (SD) 1.3 (8.8) 4 −0.7 (6.3) 5 −1.32 −4.42 to 1.78
Change in ETDRS BCVA at 40 weeks from baseline, mean (SD) −1.1 (12.8) 8 −0.1 (6.8) 8 1.13 −3.37 to 5.64

All percentages are out of N minus number missing.
BCVA, best-corrected visual acuity; n, number of participants/eyes; N, total number of patients/eyes.

Table 3 Post hoc analysis—CST at 8, 24 and 40 weeks

Ozurdex+laser
N=40 Number missing

Laser
N=40 Number missing Significance*

CST at baseline, median (IQR) 459 (373 to 533) 0 452 (407.5 to 559) 0 –

CST at 8 weeks, median (IQR) 344.5 (302.5 to 402) 0 443 (398 to 527) 3 <0.001
CST at 24 weeks, median (IQR) 326.5 (287 to 387) 4 457 (363 to 565) 5 <0.001
CST at 40 weeks, median (IQR) 314 (287 to 387) 8 421 (360.5 to 573) 8 <0.001
CST at 56 weeks, median (IQR) 301.5 (281 to 379) 2 381 (339 to 544) 1 <0.001

*Significance of change in CST from baseline using natural log-transformation and analysis of covariance.
CST, central subfield thickness; n, number of patients/eyes; N, total number of patients/eyes.
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the rise and trough effect on CST noted in the MEAD and
PLACID studies argues against this. The lack of correlation
between this anatomical improvement and the visual outcome
suggests that the latter has been confounded by the development
and progression of cataract following more frequent Ozurdex
dosing, despite nine patients in the Ozurdex arm undergoing
cataract surgery. Similar cataract-related confounding effects
were noted in the MEAD study after the first year of follow up.
Second, unlike other clinical trials investigating DMO therapy,
this study only included patients with BCVA between 54 and 78
ETDRS letters. The rationale behind this limited inclusion cri-
terion was to exclude patients with structural changes at the
macula that were unlikely to respond to short-term therapy.
However, as baseline visual acuity is negatively correlated with
visual acuity gain after treatment, the study results may have
been confounded by a ceiling effect on BCVA.3 Therefore, the
potential for improvement in BCVA was less in this study com-
pared with similar DMO studies, for example, the BEVORDEX
and MEAD studies where visual acuity inclusion criteria
were17–72 and 34–68 letters, respectively.11 14 Furthermore,
eight of nine patients undergoing cataract surgery had CRT
>300 μm prior to surgery, which may have been exacerbated by
the procedure itself limiting visual acuity gain. Finally, the
PLACID study was a combination study of Ozurdex and MLT
that failed to show superiority of this combination to MLT
only.12 Although our study deferred MLT to 32 weeks in the
combination arm, it did not have an Ozurdex monotherapy arm
to evaluate the effect of withholding MLT completely, and it
remains possible that the combination may have had an adverse
effect on visual outcome.

Eyes that were pseudophakic at baseline did not demonstrate
a visual benefit of combination therapy compared with phakic
eyes despite a significant reduction in macular thickness in this
arm. This may be explained by the small sample size (n=12)
and is similar to the negative subgroup analysis of a larger study
that compared triamcinolone with MLT for DMO in 57 pseudo-
phakic eyes.16 In contrast, the subgroup analysis of patients in
the recent DRCR.net (n=124)3 15 and Fluocinolone Acetonide
in Diabetic Macular Edema (FAME) studies (n=141)17 showed
superior effects with triamcinolone and fluocinolone acetonide
inserts in the baseline pseudophakic cohorts, respectively. Other
differences in patient characteristics in these studies may in part
explain these conflicting results.

Eyes in the combination arm that underwent cataract surgery
showed a significant improvement in BCVA at 56 weeks. Most
cataract surgeries in the combination arm occurred between
week 32 and 48 after exposure to between two and three intra-
vitreal Ozurdex suggesting a dose-related cataract effect. This
may explain why a higher proportion of patients showed cata-
ract progression and surgery at 12 months in this study com-
pared with the MEAD and PLACID studies where Ozurdex
retreatment was less frequent.

We also observed that a significant proportion of patients
showed a reduction in ETDRS diabetic retinopathy severity
grade in the combination compared with the MLT arm.
A similar effect to this anti-VEGF effect has been reported
with fluocinolone acetonide and triamcinolone suggesting that
steroids may promote regression of diabetic retinopathy as
observed with anti-VEGF agents.17–19

Twenty per cent of combination arm patients experienced
raised intraocular pressure requiring additional topical antiglau-
coma treatment but no glaucoma surgery was necessary, and
overall, the increased frequency of Ozurdex therapy did present
significantly raised intraocular pressure concerns.

In conclusion, intensive 16 weekly retreatments with Ozurdex
in eyes with centre-involving DMO did not result in better
visual outcome in patients with baseline visual acuity between
58 and 74 letters despite a steady reduction in CST over
56 weeks likely related to a visual acuity ceiling effect and the
development of cataract.
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