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ABSTRACT

Introduction: The aim of this study was to
assess the efficacy and safety of fluocinolone
acetonide implant (FAci) injected 1 month after
the last dexamethasone intravitreal implant
(DEXi) in chronic diabetic macular oedema
(DME) patients.
Methods: Retrospective multicentric study
conducted in pseudophakic patients with

chronic DME frequently treated with dexam-
ethasone intravitreal implant (DEXi; time to
DME recurrence B 6 months), receiving FAci
1 month after the last DEXi, with at least a
6-month follow-up. Best-corrected visual acuity
(BCVA), central macular thickness (CMT) on
optical coherence tomography, intraocular
pressure (IOP) and additional treatments were
assessed on the day of FAci injection (M0), 1
(M1) and 3 months (M3) later and then every
3 months.
Results: A total of 41 eyes from 34 patients
were included. At M0, patients’ mean age was
68.7 ± 9.8 years, the mean DME duration was
63.9 ± 22.9 months, the mean interval between
two DEXi was 14.2 ± 3.3 weeks. M12 data were
available for 71% of patients. At baseline, the
mean BCVA, CMT and IOP were
63.2 ± 16.6 letters, 299.4 ± 103.3 lm, and
16.2 ± 4.5 mmHg, respectively, and remained
stable during the follow-up. At M12, 14% of
patients required additional intravitreal
treatments.
Conclusion: In pseudophakic patients with
chronic DME showing good response to DEXi
but requiring repeated injections
every\6 months, switching to FAci 1 month
after the last DEXi was effective and safe. Fur-
ther prospective randomized controlled studies
are needed to confirm these findings, and to
determine the best interval between the last
DEXi and the first FAci.
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Key Summary Points

Why carry out this study?

Fluocinolone acetonide implant (FAci) is
effective in treating chronic diabetic
macūlar oedema (DME), and its effect lasts
longer than that of dexamethasone
implant (DEXi; 24–36 months versus
3–6 months, respectively).

A FAci is therefore a relevant option to
reduce the burden of care in pseudophakic
eyes with chronic DME requiring frequent
DEXi in the absence of ocular
hypertension.

But the best time to switch implants needs
to be investigated since waiting for the
end of the effect of DEXi could result in a
visual loss and injecting both FAci and
DEXi could increase the risk of ocular
hypertension.

What was learned from the study?

In this retrospective multicentric study
including pseudophakic patients with
chronic DME treated with frequent DEXi,
switching to FAci injection 1 month after
the last DEXi permitted the maintenance
of control of the DME and best-corrected
visual acuity, while limiting the use of
additional therapies, without significantly
increasing the intraocular pressure (IOP).

The positive predictive value of the event
‘‘IOP[ 21 mmHg’’ during the first
6 months of follow-up was 14.6% (6 of
41). These events were treated by local
IOP-lowering monotherapy or dual-
therapy eye drops. No eye had
IOP[30 mmHg, and no eye required
additional triple local therapy or
incisional surgery.

This study provides reassuring data and
paves the way for further randomized
controlled studies to determine the best
interval between the last DEXi and the
first FAci.

INTRODUCTION

The number of diabetic patients is expected to
reach 700 million in 2050 [1]. Diabetes is the
fourth cause of visual impairment in the world
and the leading cause in the active population
[2]. Diabetic macular oedema (DME) affects the
central vision and leads to a heavy medico-
economic impact due to the burden of care,
especially in working populations [3]. The
pathophysiology of DME is complex and
involves vascular [4] and inflammatory [5]
mechanisms.

Repeated intravitreal injections of anti-vas-
cular endothelial growth factor (VEGF) is the
gold standard treatment for decreased vision
associated with DME [6]. Intraocular dexam-
ethasone implant (DEXi) also plays an impor-
tant role in the management of DME due to its
longer duration of action (3–6 months) [7]
compared with anti-VEGFs (1–2 months) [6],
allowing for the the burden of care to be
reduced [8]. In addition, DEXi allows a com-
plete DME regression to be achieved in almost
half of the patients 2 months after the first
injection [9]. However, the use of DEXi is asso-
ciated with the occurrence of ocular hyperten-
sion (OHT) in 20% of cases [10], cataracts
requiring surgery in 67% of cases [6], a lack of
effect on the activity of peripheral diabetic
retinopathy, as well as a need for repeated
injections to maintain its efficacy on DME [11].
Overall, DEXi is used as a second-line therapy in
the absence of response to anti-VEGF therapy,
or as a first-line therapy in patients with a sig-
nificant cardiovascular history or in pseu-
dophakic patients, especially in the absence of
peripheral diabetic retinopathy.

The 0.19 mg fluocinolone acetonide implant
(FAci) is the newest corticosteroid implant. This
polymer device is inserted into the vitreous
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cavity using a 25-gauge needle, where it releases
0.2 lg/day of FAci for up to 36 months [12, 13].
As with the DEXi, the use of a FAci is associated
with the occurrence of OHT in 20% of cases
[14, 15], cataracts requiring surgery in 80% of
cases 12–18 months after the injection [12] and
an absence of effect on diabetic retinopathy
activity. According to its French Marketing
Authorization, FAci is currently indicated for
treatment of chronic DME as a third-line ther-
apy [16]. In clinical practice, and in line with
expert opinions [17], this indication is extended
to cases treated with effective, well-tolerated
DEXi injections but for which a very short
injection interval is needed for three reasons:
(a) the risk of OHT associated with FAci is lim-
ited in patients who did not experience OHT
with DEXi [18], (b) patients with DME well
controlled with DEXi (good responders) are
likely to respond well to FAci [19, 20] and (c) the
efficacy of FAci lasts much longer than that of
DEXi and allows for less frequent intravitreal
injections [21].

However, the modalities for switching from
DEXi to FAci are poorly described in the litera-
ture, and it remains unknown whether FAci
should be injected during or after the end of the
efficacy period of DEXi (6 months after the
injection). It is important to study this transi-
tion phase because the kinetics of action of FAci
are slower than that of DEXi, with complete
anatomical and functional efficacy reached
11 months after the injection [14]. Indeed, the
visual improvement may be delayed with FAci,
and 30% of patients require additional treat-
ment during their follow-up [14], mainly during
the first year [17, 18, 22]. It appears essential to
optimize this transition to minimize DME vari-
ation because: (a) a visual discomfort in daily
life (decreased visual acuity and metamor-
phopsia) directly correlates with the presence of
DME; (b) the shorter the duration of DME pro-
gression is, the better the response to treatment
is [14]; and (c) the long-term visual acuity is
worse in the case of longer progression and
greater DME variations [23].

The aim of this study was to assess the effi-
cacy and safety of a FAci injection on chronic
DME, when the FAci was injected 1 month after
the last DEXi injection in patients adequately

controlled with frequent DEXi injections and to
confirm if an early switch permitted the main-
taining of control of the DME and visual acuity,
without increasing the risk of OHT.

METHODS

The ILUVI1MOIS study was a regional, multi-
centric, open-label, non-randomized, retrospec-
tive phase IV study involving ophthalmology
departments in five French centres: the univer-
sity hospitals (CHU) of Nantes, Tours, Angers and
Rennes, and the hospital of Le Mans.

The study population included patients injec-
ted with a FAci in the participating centres
between March 2019 and September 2021. Inclu-
sion criteria were: being a patient with chronic
DME who had been injected with a FAci 1 month
after the last DEXi injection and in whom mean
time to DME recurrence after DEXi was available,
with a minimum follow-up C 6 months, and who
did not oppose participating in the study after oral
and written information.

Data collected were: age, gender, type of
diabetes, DME duration, history of panretinal
photocoagulation (PRP), history of focal macu-
lar laser, number of anti-VEGF and DEXi injec-
tions received before inclusion, mean time to
DME recurrence after DEXi (in weeks) and pre-
vious intraocular pressure (IOP)-lowering ther-
apy. The following data were collected at each
standardized follow-up visit: best-corrected
visual acuity [BCVA, Early Treatment Diabetic
Retinopathy Study (ETDRS) scale], central mac-
ular thickness (CMT; 1000 lm diameter) mea-
sured on optical coherence tomography (OCT),
IOP and IOP-lowering therapy and additional
treatment. For eyes requiring additional treat-
ment during the follow-up, OCT and indocya-
nine green angiography (ICGA) performed prior
to FAci injection were analysed, if available,
to detect telangiectatic capillaries (TELCAPS)
responsible for a focal component of DME.
TELCAPS were considered accessible to focal
argon laser treatment if they were colocated
with a focal component of DME and located
outside an area centred on the fovea and mea-
suring 1500 lm in diameter.
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As part of the follow-up protocol standard-
ized in our five centres, patients treated with
FAci attended the following consultations: on
the day of the FAci injection (M0), 1 month
(M1) and 3 months (M3) after the injection, and
then every 3 months.

The study was approved by a regional ethics
committee (Groupe Nantais d’Ethique dans le
Domaine de la Santé – GNEDS, Decision
9,112,021) and was conducted in compliance
with the Declaration of Helsinki of 1964 and its
later amendments. According to the French law
for retrospective studies, patients’ non-opposi-
tion is sufficient to process retrospective data.
All patients received information and gave oral
consent to participate in the study. Quantitative
data were compared using a Student’s t-test or a
Mann–Whitney U test (for parametric and non-
parametric data, respectively). The positive
predictive value of the event ‘‘IOP[ 21 mmHg’’
during the first 6 months of follow-up was cal-
culated as follows: number of eyes that experi-
enced IOP[21 mmHg during the first
6 months of follow-up divided by the number
of eyes followed up on during the first
6 months.

RESULTS

Among the 47 patients (55 eyes) injected with
FAci during the study period, 34 patients (41
eyes) were included and analysed (Fig. 1). The
mean follow-up duration after the FAci injec-
tion was 13.1 ± 4.4 months (range: 6–-
22 months): 29 out of 41 eyes had a 12-month
follow-up, and 9 out of 41 eyes had an
18-month follow-up (Table 1).

Best-Corrected Visual Acuity

The mean BCVA was 63.2 ± 16.6 letters at M0
and was not significantly different at M1
(63.0 ± 17.5 letters), M9 (65.2 ± 14.8 letters)
and M12 (62.1 ± 20.3 letters). The BCVA was
significantly higher at M3 (64.3 ± 14.7 letters)
and M6 (64.6 ± 15.7 letters) compared with M0
(p = 0.0208 and p = 0.0377, respectively, Fig. 2).

Central Macular Thickness

The change in mean CMT between M0
(299.4 ± 103.3 lm), M1 (283.1 ± 101.6 lm),
M3 (319.3 ± 125.8 lm), M6
(328.9 ± 131.7 lm), M9 (300.9 ± 79.9 lm) and
M12 (322.9 ± 123.1 lm) was always less than
10% and was never significant.

Additional Treatments

In our cohort, 29 eyes had a complete follow-up
of at least 12 months. Among them, 6 eyes
(20.6%) received additional treatment during
this period: a DEXi injection at M6 (n = 3), focal
laser for TELCAPS at M6 (n = 2) or combined
focal laser and DEXi injection at M9 (n = 1;
Fig. 3). Thus, 4 eyes (13.8%) followed for at least
12 months required additional pharmacological
treatment during the first year: recent ICGA
findings were available for 3 eyes, showing
TELCAPS centring a focal component of the
DME, accessible to focal laser treatment (at least
at 750 lm from the fovea). Among the 6 eyes
that required early additional treatment, 5 had
TELCAPS that maintained a focal component of
DME visible on ICGA prior to FAci injection, 4
had TELCAPS at a distance of at least 750 lm
from the fovea and 1 had TELCAPS between
500 and 750 lm from the fovea.

Intraocular Pressure

The mean IOP at M1 (17.05 ± 5.0 mmHg), M3
(16.7 ± 4.1 mmHg), M6 (16.3 ± 3.9 mmHg),
M9 (15.9 ± 4.5 mmHg) and M12
(15.6 ± 4.3 mmHg) did not significantly differ
from that measured at M0 (16.2 ± 4.5 mmHg).
Out of 18 eyes treated with IOL-lowering ther-
apy at M0, 4 had a transient IOP[21 mmHg
(Table 2). Three of them had an IOP of 22 or
23 mmHg that returned to a normal value
without intervention, and the fourth had an
IOP of 26 mmHg because he had stopped IOP-
lowering eye drops: IOP returned to a normal
value on resumption of treatment. Out of 23
eyes without any IOP-lowering therapy at M0, 6
had a transient IOP[21 mmHg: all of them
were treated with local IOP-lowering
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monotherapy (n = 1) or dual-therapy (n = 5) eye
drops. No eye had IOP[ 30 mmHg during the
follow-up. No eye required additional triple
therapy or incisional surgery. Overall, the posi-
tive predictive value of the event
‘‘IOP[ 21 mmHg’’ during the first 6 months of
follow-up was 14.6% (6/41). Figure 4 shows the
risk of an ‘‘IOP[ 21 mmHg’’ event during a
12-month follow-up.

DISCUSSION

In patients with chronic DME requiring fre-
quent DEXi injections, we found that injecting
a FAci 1 month after the last DEXi effectively
maintained stable BCVA and CMT, with a low
rate of additional treatments required and
minimal OHT concerns. To our knowledge, this
was the first study to investigate the switch
interval of 1 month between a DEXi and a FAci.
Indeed, in most published large, real-life stud-
ies, the last molecule injected prior to FAci
injection is usually not reported
[14, 18, 21, 24, 25]. Similarly, the time between

the last treatment and the injection of FAci is
usually not mentioned. However, in these
studies, the injection was mostly performed at
the time of a recurrence of DME.

Anatomical and Functional Efficacy

Since our patients were injected with a FAci
during the efficacy period of the DEXi, in the
absence of DME recurrence, their BCVA and
CMT were already improved at M0 and thus
evolved very differently from those observed in
previous studies in which the FAci was injected
at the time of a recurrence of DME. The MEDI-
SOFT study has shown a mean CMT reduction
of 97 lm during the follow-up and a mean
BCVA improvement of 5.3 letters at 24 months
[21]. A meta-analysis has shown a mean BCVA
improvement of 8.7 letters at 11.3 months and
a mean CMT reduction of 184 lm (34.3%) at
16.6 months [14]. This meta-analysis has also
shown a good anatomical and functional cor-
relation (CMT reduction of at least 20% associ-
ated with a BCVA gain of at least 5 letters) in

Fig. 1 Flow diagram. DEXi dexamethasone implant, FAci fluocinolone acetonide implant
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77.0% of analysed studies. In our study, the
mean BCVA gain was 1.1 letter and the mean
CMT change was\ 10% after a 12-month fol-
low-up. Our results are consistent with other
studies if we consider the stability period fol-
lowing the FAci ramp-up. Indeed, the MEDI-
SOFT study has found a mean BCVA change of
only 1.0 letter between 6 and 24 months. Simi-
larly, the PALADIN study has found a mean
BCVA change of 2.1 letters and a mean CMT
change\5.0% between 6 and 18 months [18].

Additional Treatments

The data available in the literature on addi-
tional treatments have shown that about 30%
of patients require additional treatment during
their follow-up, with a mean time to retreat-
ment of 15.4 months [14]. In the IRISS study
[26], 22.4% of eyes were treated with anti-VEGF,
6.6% with DEXi and 9.6% with focal laser dur-
ing the follow-up. In the MEDISOFT study [21],
a retreatment rate of 35.7% was reported during
the follow-up, and 32.2% of eyes were retreated
with intravitreal injections (DEXi or anti-VEGF)
and 6.4% with focal laser. The PALADIN study
[18] has investigated the likelihood of using
additional early treatment and has found that
48.1% of patients received additional treatment
during the first 12 months. This is a relatively
high proportion of patients, although this study
has clearly shown a decrease in the number of
treatments per year required after FAci com-
pared with before FAci. In their study, Baillif
et al. have found a rate of additional treatments
of 32.7% during the first 12 months with a
mean time to retreatment of 113.27 days [22].
In our study, only 6 out of the 29 eyes (20.9%)
with a complete follow-up at 12 months
required additional treatment during the first
year, and only 4 eyes required additional phar-
macological treatment (13.8%). A retrospective
analysis of pre-FAci angiograms has found that
4 out of the 6 retreated eyes had visible TEL-
CAPS easily accessible to laser treatment (at least
at 750 lm from the fovea) and 1 had visible
TELCAPS relatively close to the fovea (between
500 and 750 lm from the fovea). This finding
suggests that many patients could have

Table 1 Baseline demographics and ocular characteristics

Patient characteristics

Number of eyes (number of patients) 41 (34)

Sex

Male 20

Female 14

Age in years, mean ± SD [range] 68.7 ± 9.8 [44;

85]

Type of diabetes

Type 1, n (%) 2 (4.8)

Type 2, n (%) 39 (95.2)

Ocular characteristics

Pseudophakic, n (%) 41 (100)

Diabetic macular oedema duration

(months)

63.9 ± 22.9 [18;

120]

Panretinal photocoagulation 28 (68.3)

Macular laser therapy 9 (21.9)

Number of anti-VEGF injections per

eye

7.6 ± 5.8 [0; 21]

Number of DEXi injections per eye 6.1 ± 4.5 [2; 21]

Time between two DEXi injections

(weeks)

14.2 ± 3.3 [8; 24]

CMT (lm) 299.4 ± 103.3

BCVA (ETDRS letters) 63.2 ± 16.6

IOP (mmHg) 16.2 ± 4.5

IOP-lowering medications 18 (43.9)

Monotherapy 8 (19.5)

Dual therapy 7 (17.1)

Triple therapy 1 (2.4)

Incisional surgery 2 (4.8)

Follow-up duration after FAci

(months)

13.1 ± 4.4 [6; 22]

BCVA best-corrected visual acuity, CMT central macular
thickness, ETDRS early treatment diabetic retinopathy
study, IOP intraocular pressure, SD standard deviation
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Fig. 2 Mean best-corrected visual acuity A, central macular thickness B and intraocular pressure C during the 12-month
follow-up after fluocinolone acetonide implant injection
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benefited from macular focal laser earlier. Fur-
ther studies are needed to confirm that diag-
nosing and treating TELCAPS before FAci
injection could decrease the need for additional
treatment. Other publications support the need
to diagnose and treat TELCAPS as part of the
management of DME. A study has found that
63% of eyes with DME had TELCAPS on ICGA,
at a median distance of 2700 lm from the fovea,

and thus accessible to laser treatment in most
cases [27]. Another study of chronic macular
oedema (secondary to diabetes and vein occlu-
sion) has found that 66.3% of patients had
macular TELCAPS [28]. Furthermore, treating
these TELCAPS allowed for the reduction of the
interval between intravitreal injections [29].

Fig. 3 Rate of additional treatment during the 12-month follow-up after fluocinolone acetonide implant injection. The
95% confidence interval is in grey. Edited with R version 1.2.5019 with the survminer package

Table 2 Distribution of eyes with ocular hypertension during follow-up

IOP-lowering
therapy at M0

No IOP-lowering
therapy at M0

Total

Intraocular pressure (IOP)

IOP[ 21 and B 25 mmHg 3 of 18 (16.7%) 3 of 23 (13.0%) 6 of 41

(14.6%)

IOP[ 25 and B 30 mmHg 1 of 18 (5.6%) 3 of 23 (13.0%) 4 of 41

(9.8%)

IOP[ 30 mmHg 0 0 0 of 41

(0%)

Positive predictive value of the event ‘‘IOP[ 21 mmHg’’ during the

first 6 months of follow-up

3 of 18 (16.7%) 3 of 23 (13.0%) 6 of 41

(14.6%)
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Intraocular Pressure

OHT concerns were remarkably low in our
study. As mentioned above, no patient had
OHT[30 mmHg and no patient required triple
IOP-lowering therapy nor incisional surgery.
The 24% of eyes that required IOP-lowering
therapy were all well controlled thereafter.
Baillif et al. have found similar results [22].
Conversely, in the RETRO IDEAL study [24]
conducted in 81 eyes, 12.3% of patients had an
IOP peak[30 mmHg at some point during the
follow-up, and 3.7% of them required filtering
surgery. In the MEDISOFT study [21], 7.2% of
eyes had an IOP peak[30 mmHg. A major
difference between these two studies and our
study is that a minority of patients had received
a DEXi injection before injecting a FAci. Indeed,
in the RETRO IDEAL study [24], only 24.1% of
eyes had received a DEXi injection within the
year before FAci injection. In the MEDISOFT
study [21], only 32.8% of eyes had received a
corticosteroid intravitreal injection before FAci
injection, and the authors have pointed out
that eyes that did not experience any increase in
IOP under DEXi and did not experience a severe
increase ([ 30 mmHg) in IOP under FAci. These

data suggest that it is more prudent to inject
DEXi to identify patients at risk of OHT before
considering injecting a FAci. Indeed, the
PALADIN study [18] has shown that patients
who do not experience OHT related to corti-
costeroids are at low risk of OHT under FAci,
unlike those with a history of OHT with corti-
costeroids (positive predictive value of 79.6% of
having an IOP\ 25 mmHg after FAci injection
in the absence of a history of IOP rise under
corticosteroids).

Our study has several limitations. The first is
the retrospective collection of data, which does
not give our conclusions the same strength as a
prospective study. However, the robustness of
our study relies on the common decision to
apply a systematized care and follow-up proto-
col for all patients. Similarly, the absence of a
control group with a different injection interval
is explained by the retrospective design of the
study, the relatively small number of eligible
patients, and the collegiate care protocol
implemented given the scientific findings pre-
sented above. The follow-up duration was rela-
tively short and heterogeneous, but the
inclusion criterion requiring a follow-up of at
least 6 months for all patients allowed the

Fig. 4 Rate of the event ‘‘Intra ocular pressure
(IOP)[ 21 mmHg’’ during the 12-month follow-up after
fluocinolone acetonide implant injection. The 95%

confidence interval is in grey. Edited with R version
1.2.5019 with the survminer package
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transition period of interest to be properly
investigating. Furthermore, a 12-month follow-
up was available for 71% of cases (29 out of 41
eyes) and allowed relevant secondary results to
be obtained.

CONCLUSION

In conclusion, in pseudophakic patients with
chronic DME showing a good response to DEXi
in the absence of OHT but requiring repeated
injections every\ 6 months, we showed the
efficacy and safety of injecting a FAci 1 month
after the last DEXi injection. Further prospec-
tive randomized studies are needed to confirm
this result, to determine the best interval
between the DEXi and FAci injections, and to
confirm that diagnosing and treating TELCAPS
before initiating FAci injection could further
reduce the need for additional treatment.
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Eude, Guylène Le Meur, Michel Weber and
Jean-Baptiste Ducloyer declare they have no
competing interests.

Compliance with Ethics Guidelines. The
study was approved by a regional ethics com-
mittee (Groupe Nantais d’Ethique dans le
Domaine de la Santé – GNEDS, Decision
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