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ABSTRACT.

Purpose: To report clinical outcomes of two different timings of intravitreal dexamethasone (DEX) implant administration

for prevention of diabetic macular oedema (DME) worsening following cataract surgery.

Methods: This multicentre, retrospective study included patients with DME who received an intravitreal DEX implant

1 month before cataract surgery, ‘precataract DEX’ group, or at the time of cataract surgery, ‘concomitant treatments’

group. Inclusion criteria were a follow-up ≥3 months and ophthalmological examination with optical coherence

tomography (OCT) imaging at baseline (cataract surgery) and throughout follow-up. Anatomical improvement was

considered to be a decrease in OCT central subfield (CSF) thickness ≥20% compared to baseline. The primary outcomes

were anatomical and functional results at 3 months.

Results: Two hundred twenty-one patients were included: 136 in the ‘precataract DEX’ group and 85 in the ‘concomitant

treatments’ group. At 3 months, a reduction of CSF thickness ≥ 20% was found in 7.3% of eyes in the ‘precataract DEX group’

and in 83.7% of eyes in the ‘concomitant treatments’ group (p < 0.001), with mean CSF thickness lower in the latter group

(371 � 52 µm versus 325 � 57 µm, p < 0.001). At 3 months, mean best-corrected visual acuity had improved from baseline in

both groups (p < 0.001), with no difference between groups (p = 0. 20). No serious systemic adverse events were reported.

Conclusion: Both approaches prevented a worsening of DME, showing a comparable visual outcome. Dexamethasone

(DEX) implant given at the same time as cataract surgery provided a better anatomical outcome.
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Introduction

The approach to cataract surgery in
patients affected by diabetic macular
oedema (DME) represents an issue of
great clinical relevance, since the preva-
lence of cataract is higher in diabetic
patients (Obrosova et al. 2010; Furino
et al. 2017), and the surgery itself has
been shown to increase the progression
of DME (Romero-Aroca et al. 2006;
Boscia et al. 2017; Denniston et al.
2017; Calvo et al. 2018).

The sustained-release 0.7 mg dexam-
ethasone (DEX) intravitreal implant
(Ozurdex�; Allergan, Inc., Irvine, CA,
USA) proved effective in preventing a
worsening of DME following cataract
surgery.

A few studies have evaluated the
effect of intravitreal DEX implant on
the DME when administered at the
same time of cataract surgery, showing
encouraging functional and anatomical
results (Agarwal et al. 2013; Furino
et al. 2017; Panozzo et al. 2017; Calvo
et al. 2018).

Similarly, intravitreal DEX implant
administered 1 month before the cataract
surgery has been reported to prevent an
aggravation of the DME in the postoper-
ative period. (Malcl�es et al. 2017).

Hitherto, no study has been con-
ducted to compare different timings of
DEX administration with regard to
cataract surgery in patients with DME.

The purpose of this retrospective
study was to report clinical outcomes
of the use of intravitreal DEX implant
in patients with DME scheduled for
cataract surgery, comparing DEX
implant administered 1 month before
cataract surgery versus DEX implant
combined to cataract surgery.

Materials and Methods

This retrospective, non-randomized,
multicentre study was conducted at 10
clinical sites in Italy: the Eye Clinic of
the University of Bari, the Ophthal-
mology Unit of Bussolengo General
Hospital (Verona), the Eye Clinic of
the University of Catania, the Eye
Clinic of the University of Catanzaro,
the Eye Clinic of the Scientific Institute
San Raffaele (Milan), the Eye Clinic of
the University of Naples ‘Federico II’,
the Eye Clinic of the University of
Palermo, the Eye Clinic of the Univer-
sity of Perugia, the Eye Clinic of Bietti
Eye Foundation-IRCCS Rome and the

Eye Clinic of the University of Sassari;
and 1 in France: the Department of
Ophthalmology, Fondation Ophtal-
mologique A. De Rothschild, Paris.
Institutional review board approval
was obtained at the coordinating centre
(University of Catania) and at each
participating site. The study protocol
and data collection adhered to the
tenets of the Declaration of Helsinki.

All consecutive patients with centre-
involved DME who received an intrav-
itreal DEX implant 30 � 7 days before
cataract surgery or at the time of
cataract surgery, between November
2016 and January 2019, were considered
for eligibility. Central-involved DME
was defined as a central subfield (CSF)
thickness ≥ 310 lm on spectral-domain
optical coherence tomography (SD-
OCT) (Cirrus [Carl Zeiss Meditec], Spec-
tralis [Heidelberg], or Optovue RTVue
[Optovue]) (DRCR Network Authors/
Writing Committee et al. 2013).

Inclusion criteria were as follows:
uneventful cataract surgery consisting
of phacoemulsification technique with
in-bag intraocular lens implant; post-
cataract follow-up ≥ 3 months includ-
ing best-corrected visual acuity
(BCVA) measurement and OCT imag-
ing; complete ophthalmic examination
and OCT scan performed at baseline,
1 month, 2 months and 3 months after
cataract surgery. Baseline was consid-
ered to be the day of cataract surgery.

The following exclusion criteria were
applied: age less than 18 years; prolif-
erative diabetic retinopathy; presence
of other macular or retinal diseases
which may affect visual outcome; pre-
vious ocular surgery in the 6 months
before cataract surgery; vitrectomized
eye; previous macular laser; intravitreal

anti-VEGF injection in the 4 months
before cataract surgery; DEX implant
or intravitreal triamcinolone acetonide
in the 6 months before cataract sur-
gery; intravitreal treatment or macular
laser performed throughout 3 months
follow-up; and poor quality imaging.
Patients not receiving postcataract
non-steroidal anti-inflammatory drugs
(NSAIDs) were also excluded.

The patient population was divided
into two groups according to the timing
of intravitreal DEX implant. In the first
group, designated ‘precataract DEX’,
consisted of patients who had undergone
DEX implant 30 � 7 days before catar-
act surgery. The second group, named
‘concomitant treatments’, was composed
of patients who received intravitreal
DEX implant simultaneously with catar-
act surgery, which was in all cases at the
end of the procedure.

The complete ophthalmic examina-
tion included BCVA on Early Treat-
ment Diabetic Retinopathy Study
(ETDRS) charts, which was converted
to the logarithm of the minimum angle
of resolution (logMAR), intraocular
pressure (IOP) measurement with
Goldmann applanation tonometry,
slit-lamp biomicroscopic examination,
fundus examination and OCT imaging.

Patient demographics, diabetes dura-
tion, haemoglobin (Hb)A1c value,
hypertension history, along with preop-
erative, operative and postoperative oph-
thalmic data were extracted from the
electronic medical records. In each cen-
tre, 2 experienced investigators reviewed
the charts of each patient independently.
Chart reviewers were blinded with regard
to the study objective.

Anatomical improvement was con-
sidered a decrease in CSF

Table 1. Baseline demographic and clinical characteristics in the two groups.

Previous DEX

implant (n = 136)

Concomitant DEX

implant (n = 85) p-value

Mean age, years � SD 70 � 7 69 � 12 0.778

Gender, male no. (%) 82 (60.3) 48 (56.5) 0.578

Diabetes type 1, no. (%) 18 (13.2) 5 (5.9) 0.112

Mean HbA1c, %�SD 7.8 � 1.0 7.6 � 1.0 0.200

Diabetes duration, years � SD 20.7 � 10.9 18.6 � 7.5 0.120

Arterial hypertension, no. (%) 82 (60.3) 50 (58.8) 0.888

Naive, no. (%) 31 (22.8) 25 (29.4) 0.340

Mean time from DEX implant

to cataract surgery, days � SD

27.4 � 7.3 -

Baseline BCVA, logMAR � SD 0.70 � 0.27 0.82 � 0.26 0.001

Mean baseline CMT, µm 368 � 38 480 � 101 <0.001
Mean baseline IOP, mmHg 15.5 � 3.0 14.4 � 2.6 0.006

BCVA = best-corrected visual acuity, CMT = central macular thickness, DEX = dexamethasone

implant, HbA1c = haemoglobin A1c, IOP = intraocular pressure, SD = standard deviation.
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thickness ≥ 20% compared to baseline.
Anatomical worsening was considered
an increase in CSF thickness ≥ 20%
from baseline. Stable central-involved
DME was defined as a CSF thickness
change < 20% (Bressler et al. 2012).

The primary objective of the study
was to compare anatomical and func-
tional outcomes between the two
groups, looking at the difference in rate
of patients showing anatomical
improvement and worsening at
3 months from cataract surgery in the
two groups, together with the mean
change in CSF thickness and BCVA
frombaseline to 3 months after cataract
surgery in the two groups. Secondary
outcomes included the rate of adverse
events, mean IOP change, postoperative
IOP raise> 21 mmHg, subgroup analy-
sis related to clinical variables, such as
‘na€ıve’ condition. Change in BCVA and
CSF thickness at 1 month and two-
month follow-up visit were also anal-
ysed as secondary outcomes.

The baseline parameters of the two
groups were compared by the t-test or
chi-square test.

In each group, the values of BCVA,
CSF thickness and IOP detected at all
time-pointswerecomparedbyanalysisof
variance (ANOVA). If significant, multi-
ple comparisonsweremade by theTukey
honestlysignificantdifference(HSD)test.

Between the two groups, the values
detected at each time-point were com-
pared by unpaired t-test.

The rate of eyes with improved,
stable or worsened CSF thickness at
3 months from cataract surgery was
evaluated and compared between the
two groups by the chi-square test.

p-Values lower than 0.05 were con-
sidered as statistically significant. The
statistical analyses were performed by
SPSS software (version 21.0).

Results

Baseline

Overall, 221 patients affected by DME
were included in the study: 136 in
the ‘precataract DEX’ group and 85

in the ‘concomitant treatments’ group.
Baseline demographic and clinical
characteristics are displayed in Table 1.

At baseline, mean BCVA in the
‘precataract DEX’ group was better
than in the ‘concomitant treatments’
group (0.70 � 0.27 logMAR versus
0.82 � 0.26 logMAR, respectively;
p < 0.001). Likewise, eyes in the ‘pre-
cataract DEX’ group showed a lower
CSF thickness compared to the other
group (368 � 38 µm versus 480 �
101 µm, p < 0.001) (Table 1).

Fig. 1. Percentage change in central subfield thickness at 3 months: A shows ‘precataract DEX group’; B shows the ‘concomitant treatments’ group.

Fig. 2. Change in central subfield thickness over time in the two groups.
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Three-month results

At 3 months from cataract surgery, a
CSF thickness reduction ≥ 20% was
found in 7.3% of eyes in the ‘pre-
cataract DEX group’ and in 83.5% of
eyes in the ‘concomitant treatments’
group (p < 0.001) (Fig. 1). The mean
CSF thickness was greater in the ‘pre-
cataract DEX group’ compared to the
‘concomitant treatments’ group
(371 � 52 µm versus 325 � 57 µm,
p < 0.001) and was lower than baseline
only in the ‘concomitant treatments’
group (p < 0.001) (Fig. 2; Table 2).

Mean BCVA improved to
0.44 � 0.23 logMar in the ‘precataract
DEX group’ and to 0.40 � 0.25 log-
Mar in the ‘concomitant treatments’
group (p < 0.001 versus baseline), with
no difference between the two groups
(p = 0.204) (Fig. 3, Table 3).

Mean BCVA change and mean CSF
thickness change throughout the 3-
month follow-up is shown in Figs 2
and 3 and in Tables 2 and 3.

Na€ıve patients

A total of 31 and 25 eyes were na€ıve in
the ‘precataract DEX group’ and ‘con-
comitant treatments’ group, respec-
tively. Na€ıve patients showed better
postoperative mean BCVA compared
to non-na€ıve patients in both groups
(Fig. 4; Table 3). In the ‘precataract
DEX group’, 3-month mean CSF
thickness in na€ıve eyes was lower than
the baseline value (328 � 32 µm versus
373 � 41 µm, p < 0.001), whereas in
non-na€ıve eyes it was greater than the
baseline value (383 � 50 µm versus
366 � 38, p = 0.017) (Fig. 5, Table 2).

Adverse events

No serious systemic adverse events were
reported during the follow-up. Two
patients (one per each group) experi-
enced a mild vitreous haemorrhage
following the DEX implant, which
resolved spontaneously in both cases
within 1 month. Postoperative mean

IOP was comparable between the two
groups and with baseline values as well
(Fig. 6). Eight patients in the ‘pre-
cataract DEX group’ and 10 in the
‘concomitant treatments’ group showed
following intravitreal DEX an IOP
value> 21 mmHg, which was respon-
sive to topical IOP-lowering therapy.

Discussion

This study demonstrated that intravit-
real DEX administered both 1 month
before and at the same time of cataract
surgery, prevents the worsening of
DME after the surgery with compara-
ble visual outcome between the two
different timings. However, a better
anatomical outcome at the 3-month
follow-up was found in patients receiv-
ing DEX at the time of cataract
surgery.

A worsening of DME after cataract
surgery has been reported in more than
20% of cases with history of DME

Table 2. Mean change in central subfield (CSF) thickness throughout the 3-month follow-up in the two groups.

OCT measurements, µm n Baseline 1 month 2 months 3 months ANOVA

Tukey HSD

versus baseline

Previous DEX implant 136 368 � 38 316 � 34a 304 � 44a 371 � 52 <0.001 <0.001a

Concomitant DEX implant 85 480 � 101 354 � 65a 323 � 59a 325 � 57a <0.001 <0.001a

p-value for the difference <0.001 <0.001 0.014 <0.001
Previous DEX implant: Na€ıve 31 373 � 41 341 � 38a 309 � 45a 328 � 32a <0.001 <0.001a

Concomitant DEX implant: Na€ıve 25 470 � 96 349 � 55a 315 � 46a 308 � 50a <0.001 <0.001a

P-value for the difference <0.001 0.491 0.954 0.128

Previous DEX implant: Non-na€ıve 105 366 � 38 309 � 30a 303 � 44a 383 � 50b <0.001 <0.001a, 0.017b

Concomitant DEX implant: Non-na€ıve 60 484 � 104 356 � 69a 326 � 64a 332 � 58a <0.001 <0.001a

p-Value for the difference <0.001 <0.001 0.021 <0.001

DEX = dexamethasone implant, HSD = honestly significant difference, OCT = optical coherence tomography.

Bold values is the p value for the difference between previous DEX implant group and concomitant DEX implant group.
a represents p-value for the HSD compared to the baseline value a = <0.001.
b represents p-value for the HSD compared to the baseline value b = 0.017.

Table 3. Mean change in best-corrected visual acuity (BCVA) throughout the 3-month follow-up in the two groups.

logMAR � SD No. Baseline 1 month 2 months 3 months ANOVA

Tukey HSD

versus baseline

Previous DEX implant 136 0.70 � 0.27 0.36 � 0.22a 0.35 � 0.20a 0.44 � 0.23a <0.001 <0.001a

Concomitant DEX implant 85 0.82 � 0.26 0.47 � 0.25a 0.42 � 0.25a 0.40 � 0.25a <0.001 <0.001a

p-Value for the difference <0.001 <0.001 0.027 0.204

Previous DEX implant: Na€ıve 31 0.58 � 0.27 0.22 � 0.19a 0.20 � 0.15a 0.32 � 0.16a <0.001 <0.001a

Concomitant DEX implant: Na€ıve 25 0.80 � 0.35 0.36 � 0.22 a 0.31 � 0.25a 0.31 � 0.24a <0.001 <0.001a

p-Value for the difference 0.001 <0.001 0.001 0.560

Previous DEX implant: Non-na€ıve 105 0.73 � 0.26 0.40 � 0.21a 0.39 � 0.19a 0.48 � 0.24a <0.001 <0.001a

Previous DEX implant: Non-na€ıve 60 0.83 � 0.22 0.51 � 0.25a 0.46 � 0.23a 0.43 � 0.25a <0.001 <0.001a

P-value for the difference 0.047 0.010 0.068 0.469

DEX = dexamethasone implant, HSD = honestly significant difference.

Bold values is the p value for the difference between previous DEX implant group and concomitant DEX implant group.
a refers to the p-value for the HSD compared to the baseline value a= <0.001.
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treatment (DRCR Network Authors/
Writing Committee et al. 2013). A poor
visual outcome has also been reported,
with a postcataract surgery visual acu-
ity < 6/12 in 33% of cases (DRCR
Network Authors/Writing Committee
et al. 2013). The pro-inflammatory
condition triggered by the surgery pro-
motes the release of pro-angiogenic
and pro-inflammatory cytokines which

cause further damage to an already
injured blood–retinal barrier, leading
to increasing vascular permeability,
and loss of endothelial cells and peri-
cytes (Boscia et al. 2017; Denniston
et al. 2017; Calvo et al. 2018). In these
patients, a clear distinction between a
progression of DME and the Irvine–
Gass syndrome is challenging (Calvo
et al. 2018), since the two diseases share

similar pathogenesis, and the risk of
Irvin–Gass syndrome is fourfold higher
in diabetic compared with non-diabetic
patients (Chu et al. 2016).

In terms of timing, it is believed that
the pro-inflammatory condition follow-
ing cataract surgery has a short course,
and macular oedema may occur even
1 month afterwards (Calvo et al. 2018).
In fact, the onset of pseudophakic
macular oedema is more likely between
4 and 12 weeks postoperatively, peak-
ing at 4–6 weeks (Zur & Loewenstein
2017). A recent real-world study found
the highest risk of a first episode of
treatment-requiring DME between 3
and 6 months from cataract surgery
(Denniston et al. 2017).

For these reasons, some authors have
described the administration of intravit-
real DEX implant at the same time of
cataract surgery in patients affected by
DME, showing both anatomical and
visual improvements (Agarwal et al.
2013; Furino et al. 2017; Panozzo et al.
2017) or the avoidance of macular thick-
ness increase (Calvo et al. 2018).

In contrast, a different option for the
management of cataract surgery in
patients with DME could be the admin-
istration of DEX implant 1 month
before cataract surgery, as reported by
theRELDEXstudy (Malcl�es et al. 2017).
No visual impairment was recorded in
the period following cataract surgery.
The authors speculated that DEX
implant reduced the level of DME on
the cataract surgery day and, since the

Fig. 3. Change in best-corrected visual acuity (BCVA) over time in the two groups.

Fig. 4. Change in best-corrected visual acuity in the two groups: (A) na€ıve patients and (B) non-na€ıve patients.
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DEX implant is supposed to maintain
this effect for 2–3 months after the
cataract surgery, the aggravation of the
macular oedema could be prevented.

When comparing different timing of
DEX administration in relation to
cataract surgery, the visual outcome
seems less sensitive than the anatomical
outcome because a visual improvement
is highly likely after cataract surgery.
Our findings showed a visual improve-
ment throughout the follow-up in both
groups.

Looking at the 3-month anatomical
result of this study, DEX combined with
cataract surgery proved more effective
thanDEX1 monthbefore. Inparticular,
patients receiving DEX 1 month before
cataract surgery showed a decrease in
CSF 1 month and 2 months after the
cataract surgery, with better results com-
pared to the ‘concomitant treatment’
group, but failed to maintain this
improvement at 3 months. A possible
explanation could be the loss of effec-
tiveness of theDEX implant at 4 months

from its administration, which has been
previously reported (Bonfiglio et al.
2017). On the other hand, DEX admin-
istered at the time of cataract surgery
maintained its effectiveness in terms of
the anatomical andvisualoutcomeat a 3-
month follow-up. It could be assumed
that this concomitant treatment repre-
sents a suitable timing for havingamatch
between the pro-inflammatory peak sec-
ondary to the surgery and the anti-
inflammatory effect of DEX.

Na€ıve patients receiving DEX
1 month before the surgery also showed
a reduction of CSF thickness at
3 months from cataract surgery. This
might be explained by the longer effect
of the implant in na€ıve eyes (Escobar-
Barranco et al. 2015; Chhablani et al.
2016;Matonti et al. 2016). In particular,
Chhablani et al. 2016 found a longer
mean treatment-free interval in na€ıve
patients compared to the previously
treated ones (10.5 months versus
6.2 months, respectively). Likewise,
better functional outcomes have been
shown in na€ıve patients (Escobar-Bar-
ranco et al. 2015). This better response
in na€ıve eyes seems to be related to both
the early initiation of the treatment and
the absence of a structural damage
secondary to a long-standing inflamma-
tory process (Escobar-Barranco et al.
2015; Iglicki et al. 2019).

Another relevant reason for prefer-
ring the combined approach rather than
giving DEX implant 1 month before
cataract surgery is the management of

Fig. 5. Change in central subfield thickness in the two groups: (A) na€ıve patients and (B) non-na€ıve patients.

Fig. 6. Change in postoperative intraocular pressure (IOP) over time in the two groups.
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the posterior capsule rupture, which
might be a risk for implant migration
in the anterior chamber, with subse-
quent endothelial damage and corneal
oedema (Khurana et al. 2014).

The following limitations of this
study are noted. First, the retrospective
design represents a relevant shortcom-
ing. The allocation to the different
groupswasnot random, and theremight
have been an element of selection bias
that could have affected the results.

Second, a longer follow-up would
have allowed better evaluation and
comparison of the findings in the two
groups. Additionally, the BCVA
change could have been influenced
mainly by cataract extraction. For such
a reason, we considered the anatomical
outcome more reliable for assessing the
effectiveness of the two approaches and
both the rate of improvement/worsen-
ing and the mean CSF thickness
change were investigated with this
purpose in mind.

The strength of the study is its
multicentre design and the inclusion of
a large number of patients. Further-
more, the methodology was based on
strict inclusion/exclusion criteria in
order to reduce the risk of bias.

In conclusion, intravitreal DEX
administered both 1 month before and
at the same time of cataract surgery
proved effective in preventing the wors-
ening of DME. Even if a better anatom-
ical outcome was found in patients
receiving the concomitant treatment,
further prospective randomized studies
are needed to assess which is the opti-
mal timing for DEX administration.
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