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OBJECTIVES: The area-under-the-curve (AUC) measures the average drug effect over time. We investigated the impact of baseline
clinical and optical coherence tomography (OCT) factors on the response to fluocinolone acetonide (FAc) 0.19 mg implant in
patients with diabetic macular oedema (DMO) as the AUC over 36 months.

METHODS: Retrospective study of DMO eyes undergoing FAc with follow-up from 12 to 36 months. The AUC of the best-corrected
visual acuity (BCVA) and the central macular thickness (CMT) were calculated with the trapezoidal rule. Demographic and clinical
data at the time of FAc administration were collected, and associations with BCVA and CMT changes were investigated with linear

mixed models.

RESULTS: Eighty-nine eyes of 63 patients were enroled; median follow-up was 26 months. Meanzstandard deviation (SD) AUCgcya
and AUCcyr after FAc injection were 0.24 +0.17 LogMAR/month and 179.6 + 54.3 um/month, respectively. Worse baseline BCVA
(8= 0.30 LogMAR/month, p < 0.001), higher AUCyr after FAc administration (8 = 0.08 LogMAR/month, p < 0.001), diagnosis of type
1 diabetes (8 = —0.04 LogMAR/month, p = 0.04), and absent ELM/EZ layers (8 = 0.06 LogMAR/month, p = 0.01) were associated
with worse vision over time (higher AUCgcya). Eyes with higher CMT at baseline (8 =9.61 um/month, p < 0.001) and those with
tractional DMO (B = 24.7 um/month, p = 0.01) had worse anatomic outcomes (higher AUCcyr). The need for additional treatments
after FAc was also associated with higher AUCcyr (8 = 33.9 um/month, p = 0.001).

CONCLUSION: Baseline better visual acuity, lower macular thickness, and photoreceptors’ layers integrity are associated with better
functional response to FAc in DMO. Eyes with severe DMO at the time of implant or tractional oedema have worse anatomic
response. These findings might guide clinicians in a more informed decisional algorithm in treating DMO.
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INTRODUCTION
Diabetic macular oedema (DMO) pathogenesis is multifactorial
and encompasses vascular, inflammatory, and neurodegenerative
processes [1]. Vascular endothelial growth factor (VEGF) antago-
nists are the first-line treatment for most DMO patients. However,
a proportion of eyes have a suboptimal response to anti-VEGF in
terms of visual acuity and macular thickness [2] and may benefit
from switching to intravitreal corticosteroids [3]. Sustained-release
formulations of steroids allow for longer drug persistence into the
vitreous cavity and provide good long-term control of disease
with fewer injections [4]. The fluocinolone acetonide (FAc) 0.19 mg
non-bioerodable implant (lluvien®, Alimera Sciences, Inc., Alphar-
etta, GA, USA) releases a sub-microgram dose of steroid into the
vitreous over 36 months. It has been approved in the USA and EU
for the treatment of DMO based on the results of Fluocinolone
Acetonide for Diabetic Macular Edema (FAME) randomised clinical
trials (RCTs) [5, 6].

Real-world registry data have confirmed the efficacy of the FAc
implant and its safety profile, with cataract progression and
intraocular pressure (IOP) elevation being the most common side

effects [7-9]. Real-world studies are a good complement to clinical
trials, and they expand and generalise the results of RCTs. However,
patients in the real world considerably differ from research settings
and have a wider range of baseline visual acuity and macular
thickness, more severe macular damage, and older age [10].
There is a lack of studies evaluating the clinical predictors of good
response to FAc implant, and it is still unclear which patients are the
best candidates for FAc. The identification of patients who benefit
the most from FAc may allow a more individualised therapeutic
approach. The present study was designed to investigate the impact
of different baseline demographic, clinical, and optical coherence
tomography (OCT) factors on the functional and morphologic
response to FAc implant in patients with DMO, evaluated as the
area-under-the-curve (AUC). As a secondary analysis, factors
associated with the risk of glaucoma surgery were examined.

MATERIALS AND METHODS
This was a single-centre retrospective study of patients undergoing FAc
implant at the Medical Retina Unit of the Department of Ophthalmology,
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San Raffaele Hospital (Milan, Italy) between July 2017 and April 2020. The
study was conducted in agreement with the Declaration of Helsinki for
research involving human subjects; all the subjects signed a written
consent at the time of FAc administration, approved by the local ethics
committee (CE-HSR-V1-130212, approval date 28/03/2012). The data were
reported according to the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) recommendations for longitudinal
studies (Supplementary Table 1).

Criteria for FAc implant administration and subsequent
patient management in our centre

As this study was retrospective, criteria for FAc administration were not set
in advance, and the use of the FAc implant was determined by the treating
physician on an individual basis, considering patients’ preferences,
expected compliance, and the perceived risk of complications. Overall,
FAc implant was administered in DMO with a suboptimal response to
previous therapeutic strategies (i.e, focal/grid laser, anti-VEGF, or
dexamethasone (DEX) sustained-release implant), such as persistence or
recurrence of macular thickening despite treatment. All eyes had
previously undergone cataract surgery, as per ltalian reimbursement
guidelines, and had no history of progressing glaucoma or IOP increase
with other steroid agents not controlled by topical IOP-lowering
medications [11]. In the case of non-resolving or recurrent DMO after
the FAc implant injection, additional focal laser, intravitreal anti-VEGF
agents, or DEX implant were administered on a pro-re-nata basis. In the
case of IOP elevation judged as potentially harmful by the treating
physician, IOP-lowering measures were deployed.

Study population
Patients were included in this study if they fulfilled the following inclusion
criteria: (1) age =18 years; (2) diagnosis of diabetes mellitus (DM), type 1 or
type 2; 3) at least two visits available in the chart review with a minimum
follow-up of 12 months. Exclusion criteria were: 1) visual loss or macular
oedema secondary to other causes than DMO; 2) media opacity; 3) history
of ocular surgery <6 months before FAc injection; 4) IV anti-VEGF injection
<1 month or DEX implant injection <4 months before FAc administration.
Both eyes of each patient were included, if eligible; for each participant,
the electronic clinical charts of all available visits were reviewed. A smaller
portion of this population has served for previous publications [12-14].
Baseline variables collected included: age, gender, ethnicity, duration
and type of DM, glycated haemoglobin (HbA1c), diabetic retinopathy
grade (non-proliferative DR [NPDR] or proliferative DR [PDRI]), duration of
DMO (expressed as months from the first DMO reporting in the medical
charts), type and number of previous DMO treatments, history of
vitrectomy, number of IOP-lowering medications. The following variables
were collected visit-by-visit: best-corrected visual acuity (BCVA) measured
on decimal charts, IOP measured by applanation tonometry, central
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macular thickness (CMT) measured on spectral-domain OCT (SD-OCT;
Spectralis HRA, Heidelberg Engineering; Heidelberg, Germany).

Baseline SD-OCT parameters were evaluated by a trained reader (L.C.) in
a horizontal scan passing through the fovea for the presence of (1)
subfoveal disruption of the ellipsoid zone (EZ) or external limiting
membrane (ELM); (2) disorganisation of the inner retinal layers (DRIL); (3)
epiretinal membrane (ERM); (4) hyperreflective intraretinal spots (HRS),
labelled present if >20; and (5) subfoveal fluid (SF).

The additional treatments given after FAc injection, adverse events
related to FAc injection, and IOP-lowering medications/procedures were
recorded.

Statistical analysis
Statistical calculations were performed with the open-source programming
language R.

The BCVA and CMT changes over time were investigated with linear
mixed models with a repeated-measures design: the BCVA and CMT,
separately, were the dependent variable; the follow-up visit was included
as a fixed factor; the patients’ and eyes’ identification numbers the random
effect terms with a nested structure to account for within-subject and
within-eye correlations. Pairwise differences between the various time
points were assessed with Tukey’s correction for multiple comparisons.

The primary study outcome was to identify baseline factors associated
with BCVA and CMT changes, defined as the AUCgcya (expressed as
LogMAR) and the AUCcyr (expressed as pm) from baseline to month 36.
The AUC was measured with the trapezoidal rule, including all the BCVA
and CMT observations available for each patient, respectively (Fig. 1A, B).
For each eye, the AUC values were normalised for the follow-up months to
account for the heterogeneous follow-up time [15, 16]. As not all the eyes
had complete information due to suboptimal compliance to doctors’ visits,
missing longitudinal data (Supplementary Fig. 1A) were imputed with the
nearest available observation [17]. As the BCVA was expressed in LogMAR,
higher AUC indicated worse visual acuity over the follow-up and vice versa.

Linear mixed models were used to evaluate factors associated with
BCVA and CMT changes. In all the models, either AUCgcya or AUCcmt
values were the dependent variable, while the patient identification
number was the random effect to account for within-subject correlations.
Demographic data, clinical data, and OCT biomarkers were candidate
covariates. Variables were selected with a parsimonious approach, using a
least absolute shrinkage and selection operator regression (LASSO) [18].
For each model, the regression coefficients (B), the 95% confidence
intervals (Cl), and the p values were reported, after inspection of the
residuals. The total variance explained by each model was expressed as R?,
according to Snijders and Bosker [19]. Missing values within the predictors
were handled with multiple imputations through a chain equation with the
mice R package [20]. Fifteen randomly generated datasets were imputed,
and missing data were estimated in each of the imputed datasets and
combined using Rubin’s rules.
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Method of calculation of the area-under-the-curve for the best-corrected visual acuity (BCVA, A) and central macular thickness

(CMT, B) over the follow-up. For each eye, the BCVA and CMT values were plotted as a function of follow-up time. Each visit corresponded to
a different observation (x axis). Adjacent time points (showed in magenta) were joined by a straight line, forming multiple sub-intervals with a
trapezoidal shape. The areas of each trapezium were summed together, giving the total AUC for each eye. Panels A and B show the curve of

the same eye.
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Adverse events and additional treatments were reported for the entire
cohort receiving FAc implant. Worse BCVA was expected in eyes
experiencing |OP-related complications; therefore, for the AUCgcya
calculation and its associated factors, the BCVA values were censored
from the glaucoma surgery day onwards. The potential associations with
trabeculectomy were explored using a Cox regression model, where the
patient identification number was the random effect. The variables were
selected based on literature review and data availability on retrospective
data collection. The survival time was measured from FAc implantation to
the date of trabeculectomy. The effect of covariates was evaluated with
univariable models; for each variable, the hazard ratio (HR) and the 95%
confidence interval (Cl) are reported.

Statistical significance was set at p < 0.05.

RESULTS

Demographics and baseline clinical features

A total of 112 eyes of 67 subjects, all Caucasian, underwent FAc
implant. Of these, 89 eyes (79%) of 63 patients completed a
minimum 12-month follow-up and were included in the study.
Median (interquartile range [IQR]) available follow-up was 26
(20-32) months (Supplementary Fig. 1B).

Overall, most patients were males (62%), with type 2 DM
patients (68%), NPDR eyes (65%), and long-standing DMO (mean
duration 4.2 £ 2 years). Seventy eyes (80%) had DMO for >3 years.
All eyes had previously undergone a variable combination of
intravitreal treatments and macular laser (Table 1).

Visual acuity changes over time and associated factors
Overall, BCVA improved following FAc implant (p =0.01), with a
progressive increase from baseline (0.57 + 0.40 LogMAR, equal to
20/70) to month 12 (0.46 +0.37 LogMAR, equal to 20/60) (p =
0.004) (Supplementary Table 2, Fig. 2A). The visual acuity remained
unchanged or slightly worsened thereafter. Worse baseline BCVA
was associated with greater visual gain up to 24 months; on the
other hand, better visual acuity at baseline was associated with
higher BCVA for the entire follow-up (Fig. 2B). Patients undergoing
trabeculectomy had worse visual acuity over time than eyes with
no history of IOP-lowering surgery (Fig. 2C).

The mean AUCgcya was 0.24+£0.17 LogMAR/month, ranging
from 0.01 to 0.75 LogMAR/month. The visual acuity and the
macular thickness over time followed a linear relationship (R =
0.44, p <0.001) (Fig. 2D). Higher baseline BCVA (8 = 0.30 LogMAR/
month; 95% Cl=0.24-0.36, p<0.001), less severe macular
oedema after FAc administration (expressed as AUCcut, 8 = 0.08
LogMAR/month; 95% Cl=0.03-0.12, p <0.001), type 2 diabetes
(8= —0.04 LogMAR/month; 95% Cl= —0.08 to —0.02, p = 0.04),
and higher number of DEX implants administered before FAc (8 =
—0.01 LogMAR/month; 95% Cl=—0.02-0.00, p=0.003) were
associated with higher BCVA after FAc (lower AUCgcya). On the
other hand, eyes with subfoveal ELM/EZ absence on OCT had
worse vision during the follow-up (higher AUCgcya) (8= 0.06
LogMAR/month; 95% Cl =0.01-0.11, p = 0.01).

Anatomical changes over time and associated factors

CMT decreased after FAc from 507.6 + 187.5 to 317.8 + 120.2 um at
36 months (p <0.001) (Supplementary Table 2). The reduction in
CMT was sustained over time.

The mean AUCcyr was 179.6 + 54.3 um/month, ranging from
85.71 to 343.7um/month. A history of anti-VEGF injections
administered before receiving FAc (8= —35.5 um/month; 95%
Cl=0.03-0.12, p<0.001) was associated with a thinner macula
during the follow-up (lower AUCcy7). Eyes with higher CMT at
baseline (8 =9.61 um/month; 95% Cl=3.97-15.2, p<0.001) and
those with tractional DMO (B8=24.7 um/month; 95% Cl=
5.59-43.8, p=0.01) had a worse morphologic response (higher
AUCcm1) to FAc implant. The need for additional treatments after
FAc was associated with higher macular thickness over 36 months
(B =33.9 um/month; 95% Cl = 15.1-52.7, p = 0.001) (Table 2).

SPRINGER NATURE

Table 1. Baseline demographic and clinical characteristics of patients
with diabetic macular oedema (DMO) undergoing fluocinolone
acetonide implant.

Number Range
Patients’ characteristics (n = 63)
Age (years) 68.3+94 39-88
Gender
* Male 39 (62%)
* Female 24 (38%)
Type of DM?
- Type 1 20 (33%)
- Type 2 41 (67%)
Duration of DM (years) 227+123 2-55
HbA1c (%) 709 5.5-9.5
Eyes’ characteristics (n = 89)
Stage of DR?
* NPDR 56 (65%)
* PDR 30 (35%)
Duration of DMO (years) 42+2 1-9
Pseudophakia 89 (100%)
Prior pars-plana vitrectomy 11 (13%)
Previous anti-VEGF injections® 72 (83%)
Number of anti-VEGF injections (mean + SD) 79+77 1-40
Previous DEX 79 (89%)
Number of DEX injections (mean + SD) 43+34 1-17
Focal laser 36 (42%)
OCT features
HRS 73 (91%)
ERM 34 (43%)
DRIL 6 (8%)
ELM/EZ disrupted 43 (54%)
ELM/EZ absent 13 (16%)

SF 13 (17%)
Quantitative data are presented as mean * standard deviation.
DEX Dexamethasone, DM Diabetes mellitus, DR Diabetic retinopathy, DRIL
Disorganisation of retinal inner layers, ELM External limiting membrane,
ERM Epiretinal membrane, EZ Ellipsoid zone, HRS Hyperreflective spots,
NPDR Non-proliferative diabetic retinopathy, PDR Proliferative diabetic
retinopathy, SF Subfoveal fluid, VEGF Vascular endothelial growth factor.
*This variable had missing data.

Additional treatments and safety

Thirty-six eyes (32%) underwent additional anti-VEGF injections
after FAc for recurrent or persisting DMO, with a mean of 2.1 +
1.34 (range 1-7) per eye. Forty-two eyes (37%) were treated with
one or more IOP-lowering drugs after FAc administration. Thirteen
eyes (12%) underwent trabeculectomy after a median (IQR) of 18
(16-23) months. Glaucoma surgery was performed as early as
seven months until 33 months after FAc implant. The survival
curve is shown in Fig. 3; none of the inspected factors significantly
predicted the risk of trabeculectomy (Supplementary Table 3), but
having PDR and the history of IOP rise after previous DEX
carried the highest risk magnitude (HR=4.48 and HR=3.11,
respectively).

No sight-threatening complications, such as endophthalmitis,
choroidal haemorrhage, or retinal detachment, occurred.
Recorded adverse events included vitreous haemorrhage second-
ary to the intravitreal injection (one eye), and anterior chamber
migration of FAc insert (vitrectomized eye with open posterior
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A
o o e o o o o o o o s o &
o 10-
<
=
=)
S;
et
0 <> 0 Oo
(li 8 1U 2 14 Wb 18 ZL ZZ 2- Zb Z?‘ J“ 32 J4 3
visit (month)
C Trabeculectomy Bl no EH yes
TR D ™
15
o
@ 10 oo » ’
<
=
o
=}
—
0.5
0.0

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
visit (month)

M.V. Cicinelli et al.

B BCVAgroup — >1 1-0.7 0.7-03 — <03
14
1.3
1.2
11
1.0
0.9
g os8
3 07
3 06
0.5
04
0.3
0.2 I Wt 7V//,/
0.1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
visit(month)
R=0.44, p = 0.00002 °
=0.44,p=0.
D L]
0.6 ;
—~ 0. ° . .
-‘E . * .
.g S . e
s 04 Co
87 o LN ]
-
E . s '
O Ll
@ L]
LD) 0.2 8’ e e o
< z - e
L T W)
® 0% o° .
. ° ° LI
0.0 e o o
100 150 200 250 300 350

AUCcpr(micron/month)

Fig.2 Changes in the best-corrected visual acuity (BCVA) after fluocinolone acetonide implant injection. A Boxplots illustrating the overall
changes in BCVA. Straight bold lines within the boxplot indicate the median values, diamonds the mean values, and single points the outliers.
B BCVA changes with eyes stratified as a function baseline visual acuity. Eyes with worse baseline BCVA had the greatest improvement after
FAc implant, but the worst BCVA at the end of follow-up. C Boxplots of the cohort stratifying eyes based on the history of trabeculectomy. Eyes
undergoing trabeculectomy had a worse vision over time. D Linear correlation between the mean macular thickness over time (AUCcyt) and
the mean visual acuity (AUCgcya) over time. The regression coefficient was calculated with a Pearson’s correlation.

capsule). One patient had a sterile hypopyon, managed with
topical antibiotics and topical steroids, which subsided within a
few days.

DISCUSSION

In our cohort, continuous low-dose corticosteroid release yielded a
significant improvement in visual acuity and macular thickness
over a median follow-up of two years. Patients with type 2 DM,
eyes with better baseline vision, those with a lower macular
thickness over follow-up, and intact subfoveal photoreceptors OCT
bands had better visual outcomes up to 3 years. Eyes with lower
CMT at baseline retina and non-tractional DMO had the best
morphologic response. None of the inspected factors predicted
the risk of glaucoma surgery.

We calculated the BCVA and CMT changes over time using the
AUC method. AUC is an informative approach for the longitudinal
evaluation of treatment efficacy, especially when dealing with
sustained-release medications. While time-point measurements
give only a single snapshot of the visual function or the macular
thickness at each visit, the AUC provides a clearer view of the
average functional/anatomical drug effect over time. The AUC
method has been used for comparing the FAME results with other
RCTs [15, 16]. Only one study assessed the BCVA changes after FAc
administration in a real-life setting using the AUC method [8]. Our
study provides new clinical information and may serve as a
reference for other cohorts.

Patients with the highest starting vision had the best functional
outcomes after FAc administration; contrarily, the relative change
in BCVA progressively increased as baseline BCVA declined. This
finding is not surprising, as a similar relationship has been
previously observed in patients undergoing anti-VEGF treatment
[21]. Our data are in accordance with previous cohorts receiving
the FAc implant. The USER study, a retrospective cohort study in

Eye (2023) 37:242 - 248

four U.S. centres, reported that patients with low starting BCVA
(i.e., <20/100) had limited BCVA potential as opposed to those
starting with good BCVA (i.e.,, >20/40) [9]. In the Medisoft audit
study from the UK, a considerable number of eyes with poor
baseline BCVA (~40%) remained in the 0-33 EDTRS letters
category at 24 months [7]. In a UK-based real-world study,
Alfagawi et al. showed that eyes with poor baseline BCVA (ETDRS
letter score of <35) achieved the greatest improvement at
12 months (+16 letters), while the “relatively good visual acuity”
group at baseline achieved the least letters’ gain [22].

Higher CMT was associated with less pronounced anatomic
changes after FAc administration. The relationship between
baseline central subfield thickness (CST) and the anatomical
response to treatment seems to contradict the retrospective
analysis of the lluvien Clinical Evidence study (ICE-UK), where eyes
with a CST of =400 pm at the time of injection were more likely to
achieve a reduction in CST of =25% at 12 months [23]. However,
we previously reported that patients with higher CMT at the time
of FAc injection maintained persistent oedema throughout the
follow-up and underwent more additional treatments [12]. Proper
management of eyes with worse CMT at the time and after FAc
implant injection has relevant functional consequences, as the
visual acuity and the macular thickness over time were linearly
correlated.

While many groups have investigated predictors and biomar-
kers of the response to anti-VEGF agents [24] or DEX implant [25],
no such analysis has been conducted on patients receiving FAc.
The EZ and the ELM layers on OCT correspond to the outer
segments of the photoreceptors; in our study, the absence of
these layers was identified as an independent factor associated
with a poorer visual acuity in response to FAc implant, consistently
with previous studies [26]. The presence of ERM was associated
with a worse morphologic response. We think that the epiretinal
tissue constituting ERM exerts tractional forces non-responsive to

SPRINGER NATURE

245



M.V. Cicinelli et al.

246

medical treatments; alternatively, ERM may act as a physical
barrier decreasing drug penetration into the retina [27]. The
presence of DRIL, HRS, and SF was not meaningfully associated
with the FAc effect. As we considered eyes with a long history of
DMO receiving multiple treatments, we suspect the contribution
of each OCT feature on the visual and anatomic outcomes was
difficult to isolate.

In our study, all the eyes undergoing FAc had received other
anti-DMO treatments, like other real-life cohorts [9, 28, 29]. We
observed a better visual response to FAc in eyes receiving a higher
number of intravitreal steroidal injections before FAc implant. This
may suggest a better outcome in eyes with tight therapeutic
control before FAc. On the other hand, it may be a performance
bias; as eyes with a more inflammatory DMO are more responsive
to intravitreal steroids, they might have received more DEX
injections before FAc implant [13]. A higher number of injections
may also imply a longer DMO duration, and previous studies have
suggested better BCVA response in eyes with long-standing DMO
[30-32]. Nevertheless, we did not find a direct linear correlation
between DMO duration and BCVA nor the CMT after receiving
FAc. Admittedly, only 20% of eyes had DMO for less than 3 years,
and the association between DMO duration and FAc response
may be attenuated.

The interpretation of the lack of association between the visual
acuity (AUCgcya) and the administration of additional treatments
after FAc is complicated. Being a retrospective study, the reason
and the schedule for giving rescue DMO treatments was not
standardised. We cannot exclude the need for anti-VEGF post-FAc
was masking the effect of additional baseline factors on the visual
outcomes. Moreover, we cannot state conclusively if the AUCgcya
after FAc did not vary despite or because of the need for
additional DMO treatments.

Older age has been identified as a negative predictor factor for
the response to intravitreal anti-VEGF agents [33] and DEX implant
[34]. No relationship between age and response to FAc was found
in the present study. This may be due to a true lack of association
between the two variables or a selection bias. As the FAc implant
is a second- or a third-line agent, an older population might have
been selected in the study, non-responsive to previous therapeu-
tic options. This study confirms the previously reported lack of
association between gender and treatment response [34]. In
agreement with previous studies [35, 36], we found no significant
impact of prior vitrectomy on either the visual or the anatomical
changes over 36 months. However, only 13% had undergone
vitreoretinal surgery in our cohort, and the analysis might be
underpowered.

IOP elevation was the most common complication. The
proportion of eyes receiving IOP-lowering drops (31%) fell within
the range of published cohorts (range 7-46%) [10]. Conversely,
the rate of patients who eventually required glaucoma surgery
(11%) was higher than other reports (range 0.3-9.5%). As our
study is based on a single centre’s experience, these results are
difficult to compare. Previous studies have shown that history IOP
elevation following previous steroid treatments is a major risk
factor for IOP elevation and glaucoma surgery following FAc
implant [7, 13, 28]. In our cohort, the history of previous IOP
elevation after steroid exposure carried a 3-fold risk of subsequent
surgery, but the association was not statistically significant.
However, due to uneven adherence to follow-up schedule and
irregular visits’ intervals, eyes with previous IOP elevation
following DEX implant could have been missed, deflating the
statistical power of the analysis.

The main limitation of this study is its retrospective nature with
heterogenous follow-up. We had to deal with longitudinal
repeated-measures missing data; although complex solutions
with multi-level imputation have been proposed, the nearest
available observation has been shown to produce reliable results
[17]. This study provides no information about the perfusion state
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0.5
<0.001*

p value
<0.001*

Regression coefficients (SE)

0.30 (0.03)
—0.02 (0.02)
—0.04 (0.02)
—0.01 (0.00)

0.08 (0.02)
—0.01 (0.02)

0.06 (0.03)

78%
Cl Confidence interval, DEX Dexamethasone, DM Diabetes mellitus, ELM External limiting membrane, ERM Epiretinal membrane, EZ Ellipsoid zone, HRS Hyperreflective spots, IV Intravitreal, SE standard error, VEGF

Results of multivariable analysis for factors associated with best-corrected visual acuity (BCVA) and central macular thickness (CMT) after fluocinolone acetonide (FAc) implant expressed as
vascular endothelial growth factor.

Factors associated with AUCgcya (LogMAR/month)

the mean area-under-the-curve (AUC).
*Statistically significant value (p value <0.05).

Number of IV DEX before FAc

(implants)
AUC CMT (for 100 pm/month)

Baseline BCVA (LogMAR)
Additional treatments (ref:no)
ELM/EZ state (ref:present)

» Disrupted

DM type (ref: type 1)
+ Absent

Table 2.
Variable
Corrected R?
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Number at risk: n (%)

112 (100) 91 (81) 87 (78)

Strata

0 6 12
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70 (62)

18 2 30 36

Time (months)

57 (51) 28 (25) 14 (12)

18 24 30 36

Time (months)

Fig. 3 Risk of trabeculectomy after fluocinolone acetonide implant injection. The figure displays a Kaplan-Meier curve of the cumulative
probability of trabeculectomy in all the patients who underwent fluocinolone acetonide implant injection (n =112 eyes).

of the macula and its relationship with the response to the FAc
implant; other variables may be associated with the treatment
outcomes not investigated in our analysis. As we do not have a
control group, the reader must consider that the regression to the
mean may drive longitudinal changes. The results of our models
are to be interpreted as associations rather than cause-effect
relationships. Some analyses could be underpowered: we invite the
reader to evaluate the confidence intervals along with the
regression estimates critically. When the AUC is normalised by
the available follow-up, as done in previous studies [15, 16], a linear
relationship between time and AUC is assumed. This approxima-
tion allows accounting for heterogenous follow-up of the included
eyes. Our study is monocentric, with all patients being of European
descent. The results of this study might not be generalisable to
other centres with different demographic characteristics, ethni-
cities, disease severity, and treatment protocols. Further studies
with larger sample size and multicentre design are warranted to
validate our findings in a diverse clinical population.

In conclusion, this study identifies a variety of factors associated
with the clinical response to FAc. Higher baseline visual acuity, lower
central macular thickness over follow-up, and photoreceptors’
integrity as measured with OCT were associated with better
functional response to FAc implant. Worse macular thickening and
presence of ERM were associated with poor response to FAc implant.
In our cohort of eyes with long-standing DMO, the duration of the
disease did not help to predict the treatment outcomes. The results
of this study may guide clinicians in a more informed decisional
algorithm in treating DMO and better patients counselling.

Summary
What was known before

® Patients with diabetic macular oedema (DMO) undergoing
intravitreal fluocinolone acetonide (FAc) 0.19 mg-implant
experience significant visual improvement over 3 years.

® There is a lack of studies evaluating the clinical predictors of
good response to FAc implant, and it is still unclear which
patients are the best candidates for FAc.

What this study adds

® Higher baseline visual acuity, lower central macular thickness
over follow-up, and photoreceptors integrity as measured

Eye (2023) 37:242 - 248

with OCT are associated with better functional response to
FAc implant.

® Worse macular thickening and presence of tractional oedema
are associated with poor response to FAc implant.

® In our cohort of eyes with long-standing DMO, the duration of
the disease does not predict the treatment outcomes.
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