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AbsTrACT
Aims The ILUVIEN Registry Safety Study is an 
ongoing, multicentre, open-label, observational 
study collecting real-world data on the safety and 
effectiveness of the 0.2 µg/day fluocinolone acetonide 
(FAc) implant in patients treated according to the 
European label requirements.
Methods Patients included in this analysis were treated 
for the licensed indication of chronic diabetic macular 
oedema (cDMO; that is, DMO that persists or recurs 
despite treatment). Data presented in the current analysis 
were collected from patient records up to 6 March 2017. 
Visual acuity (VA) data, including mean change in VA 
over time and at last observation, intraocular pressure 
(IOP) over the course of the study, IOP events, use of 
IOP-lowering therapy and cup:disc ratio were analysed. 
Information on additional DMO treatments post-FAc 
implant was also captured.
results Five hundred and sixty-three patients (593 
eyes) were enrolled on the study. Mean IOP for the 
overall population remained within the normal range 
throughout follow-up and 76.7% of patients did not 
require IOP-lowering therapy following treatment with 
the FAc implant. Sixty-nine per cent of eyes did not 
require additional DMO treatments. Mean VA in the 
overall population increased from 51.9 letters at baseline 
to 55.6 letters at month 12, with a significant increase of 
2.9 letters at last observation. Patients with short-term 
cDMO experienced greater VA gains than those with 
long-term cDMO.
Conclusions The results of this analysis are 
comparable with those of other studies, including the 
Fluocinolone Acetate for Macular Edema study. The 
study reinforces the good safety and effectiveness 
profile of FAc, and demonstrates the benefit of early 
FAc treatment.

InTroduCTIon
Diabetic macular oedema (DMO) is a chronic, 
vision-limiting condition and is the most common 
cause of vision impairment in patients with 
diabetes.1 DMO is estimated to affect 21 million 
individuals worldwide,2 with the number of indi-
viduals with DMO expected to increase in the 
coming years due to the general ageing of the 
population, the increasing prevalence of diabetes 
and the increasing life expectancy of patients with 
diabetes.

Anti-vascular endothelial growth factor (anti-
VEGF) therapies are widely accepted as the current 
standard of care in patients with DMO.3 Nonethe-
less, recent evidence indicates that the pathogenesis 
of DMO is multifactorial, involving VEGF and also 
upregulation of multiple inflammatory cytokines, 
particularly in long-standing DMO, suggesting 
that inflammation plays an important role with 
increasing chronicity.4–6 Consequently, blocking 
VEGF alone is unlikely to be sufficiently effective, 
particularly in long-standing DMO. In the RIDE 
and RISE trials, it was observed that only 5.7% of 
patients initially treated with sham injections for 2 
years before switching to ranibizumab experienced 
a ≥3-step improvement in best-corrected visual 
acuity (VA) compared with 17.7% and 18.8% of 
those treated from study inception with 0.3 mg 
ranibizumab and 0.5 mg ranibizumab, respectively. 
Additionally, a greater proportion of patients in the 
sham/cross-over group experienced a worsening in 
VA at month 36 compared with other treatment 
groups.7

Previous trials of intravitreal corticosteroids for 
the treatment of DMO have shown that they reduce 
the levels of inflammatory cytokines, including 
VEGF, in the vitreous8; they therefore represent 
an alternative therapeutic option for patients with 
longer-duration DMO. While corticosteroids have 
the potential to cause side effects that limit their 
use, including cataract formation and increased 
intraocular pressure (IOP),9 clinical trials have 
shown significant benefits in terms of VA and dura-
tion of action. The slow-release, non-bioerodible, 
fluocinolone acetonide (FAc) intravitreal implant 
(ILUVIEN; Alimera Sciences, Aldershot, UK) 
releases low-dose FAc (0.2 µg/day) into the vitreous 
of the eye for up to 36 months. The implant is 
approved in Europe for the treatment of vision 
impairment associated with chronic DMO (cDMO) 
considered insufficiently responsive to available 
therapies; approval was based on evidence from the 
Fluocinolone Acetate for Macular Edema (FAME) 
studies.9 10 Subsequent safety and real-world 
evidence studies are ongoing.11

The ILUVIEN Registry Safety Study (IRISS; 
NCT01998412) post-regulatory approval study 
was designed as part of a regulatory requirement 
within European countries where the FAc implant 
is currently marketed. Real-world safety and toler-
ability data—including incidence and management 
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Table 1 Patient demographics and baseline characteristics for IRISS 
and FAME23

Parameters IrIss FAME*

No of patients (eyes) 563 (593) 209

Mean age, years±SD 67.5±10.7 63.7±8.9

Gender (% male:female) 56.3:43.7 57.4:42.6

Lens status (% pseudophakic:phakic:aphakic) 82.6:16.4:0.7† 45.5:54.5:0

Mean IOP, mm Hg±SD 15.6±3.3‡ 15.0±2.9

Mean duration of DMO, years±SD 4.5±3.9 5.1±3.1

Mean duration of follow-up, days (range) 471.2 (1–1269) 998.5 (36–1236)

FAc implant placement (% unilateral:bilateral) 82.8:17.2 100:0

FAc implants received per eye (% 1 implant:
2 implants:≥3 implants)

99.0:0.8:0.2 76.1:18.7:5.3

*Patients with cDMO who received the 0.2 µg/day FAc implant.
†0.3% of patients had no lens status data at baseline.
‡Data are for 351 eyes for which IOP data were available at baseline.
cDMO, chronic diabetic macular oedema; FAc, fluocinolone acetonide; FAME, 
Fluocinolone Acetate for Macular Edema; IOP, intraocular pressure; IRISS, ILUVIEN 
Registry Safety Study.

of IOP rise, and the change in VA—and functional outcomes 
were acquired from patients receiving the 0.2 µg/day FAc 
implant.12

METhods
IRISS is a European, multicentre, open-label, observational 
registry study of patients treated with the FAc implant for 
any reason. The study is registered at  ClinicalTrials. gov 
(NCT01998412). The observation phase is ongoing, with a 
planned duration of follow-up of 5 years. There are 31 partic-
ipating sites in the UK, 11 in Germany and 5 in Portugal. The 
IRISS study was originally designed as a prospective study; there-
fore, collection of data prior to administration of the 0.2 µg/day 
FAc implant was not included in the study protocol.

Data were collected from patient records from each partic-
ipating site with the first patient enrolled on 10 April 2014. 
Ethics committee approval was obtained in all countries prior 
to study inception. The present analysis was conducted on data 
collected up to 6 March 2017.

VA outcomes were VA stability (defined as a change of ±4 
ETDRS letters from baseline) or improvement (defined as an 
increase of ≥5 ETDRS letters from baseline), mean change in 
VA at last observation and mean change in VA over time, and 
percentage of patients achieving driving vision. The area under 
the VA-versus-time curve (AUC)13 was used to compare VA gain 
(ETDRS letter gains per day) over the course of the study in 
phakic and pseudophakic eyes. This AUC analysis was employed 
to overcome the effect of any short-term fluctuations in VA 
resulting from cataract formation or surgery.

The FAME studies introduced the concept of cDMO, where 
an enhanced treatment effect compared with the control group 
was observed in patients with duration of DMO greater than the 
median for the population; this was a result of poorer response 
to the standard-of-care therapies administered in this control 
subgroup. Patients in the IRISS population received the FAc 
implant for the EU-licensed indication of cDMO considered 
insufficiently responsive to available therapies and were treated 
with the FAc implant as a second-line or even third-line treat-
ment. The IRISS population was grouped by history of long-
term (>3 years) and short-term (≤3 years) duration of cDMO. 
The outcomes in these groups were compared to assess the effect 
of the FAc implant.

IOP events investigated were change in IOP over the course of the 
study, IOP increase , absolute IOP of >21 mm Hg, >25 mm Hg and 
>30 mm Hg, percentage of patients receiving treatment-emergent 
IOP medication and percentage of patients requiring trabeculoplasty 
or trabeculectomy. Cup:disc ratio (CDR) and adverse events (AEs) 
were also analysed.

Details of any additional therapies re-initiated following 
treatment with the FAc implant were captured on the case- 
report form. The mean time to additional treatment re-initiation 
was calculated using a Kaplan-Meier analysis. For each eye, the 
number of days between the date of initial FAc treatment and the 
date of re-initiated DMO treatment was calculated. If at the time of 
the data cut-off no additional treatment post-FAc had been admin-
istered, then a value equal to the total number of days’ follow-up 
was used for these eyes. Kaplan-Meier estimates were then calcu-
lated based on data from all eyes.

Outcomes were compared with those of the cDMO subgroup 
of the FAME study at a similar time point,9 10 and descriptive 
statistical analyses were performed.

rEsulTs
Patient disposition and baseline characteristics
Study population
A total of 593 eyes of 563 patients with a diagnosis of DMO 
were enrolled on the study. All patients had been identified by 
their treating physician as demonstrating an insufficient response 
to prior DMO therapy and were therefore considered to have 
cDMO. The comparison between the baseline demographics of 
IRISS and the FAME study is shown in table 1. The majority of 
patients in the IRISS registry (82.8%) had unilateral implanta-
tion with the FAc implant and 99.0% received only one implant 
during the follow-up period (table 1). The IRISS study popula-
tion had a broader range of DMO duration at baseline compared 
with the FAME study. In addition, 5.2% of patients in IRISS had 
an IOP >21 mm Hg at baseline; this was an exclusion criterion 
in the FAME study.

IOP outcomes
The mean IOP in the entire IRISS population remained in the 
normal range throughout the 24-month follow-up period (online 
supplementary figure S1), and this was unaffected by subgroup 
classification by lens status (phakic or pseudophakic) and cDMO 
duration (short term vs long term).

IOP outcomes were similar to those observed in the FAME 
study; mean IOP rise at month 24 in both the FAME study 
(Alimera, data on file) and the IRISS overall study population 
was 1.9 mm Hg. IOP changes for the individual subgroups were 
2.6 mm Hg for the long-term cDMO subgroup, 1.8 mm Hg 
for the short-term cDMO subgroup, 1.9 mm Hg for the pseu-
dophakic subgroup and 2.2 mm Hg for the phakic subgroup. The 
incidence of IOP elevation was consistent with that reported for 
patients with cDMO in the FAME study (online supplementary 
table S1) and the majority of patients (76.7%) did not require 
initiation of IOP-lowering therapy following treatment with the 
FAc implant (table 2).

Cup:disc ratio
There were no clinically significant changes in CDR from base-
line (0.36) to month 24 (0.46) in eyes for which CDR data 
were available (N=229). No tests of statistical significance were 
performed due to the post hoc nature of the study.
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Table 2 IOP elevation and management in the IRISS study 
population post-FAc implant administration

IrIss
(n=593)

IOP events

IOP post-FAc, n (%)

  >21 mm Hg 199 (33.6)

  >25 mm Hg 113 (19.1)

  >30 mm Hg 49 (8.3)

CDR, mean±SD 0.46±0.195*

IOP treatments

Trabeculoplasty, n (%) 2 (0.3)

Trabeculectomy, n (%) 7 (1.2)

Incisional IOP-lowering surgery, n (%) 5 (0.8)

No of treatment-emergent IOP-lowering medications†, n (%)

  Any 138 (23.3)

  1 62 (44.9)

  2 30 (21.7)

  3 21 (15.2)

  >3 25 (18.2)

Time to first IOP-lowering medication post-FAc‡, days, 
mean±SD

244.2±197.9

*Month 24 CDR data are available for 32 patients.
†IOP-lowering medication initiated after 0.2 µg/day FAc implant administration.
‡Data were available for 138 patients (23.3% of the study population).
CDR, cup:disc ratio; FAc, fluocinolone acetonide; IOP, intraocular pressure; IRISS, 
ILUVIEN Registry Safety Study.

Figure 1 VA stability or improvement in IRISS compared with FAME. cDMO, chronic diabetic macular oedema; FAME, Fluocinolone Acetate for 
Macular Edema; IRISS, ILUVIEN Registry Safety Study; VA, visual acuity.

AEs and additional treatments
Within 360 days of FAc implant insertion, 170 eyes experienced 
234 ocular AEs. The most common ocular AE was subconjunc-
tival haemorrhage (21 eyes), followed by ocular hypertension 
(19 eyes) and posterior capsule opacification (12 eyes). In a single 

patient, migration of the implant into the anterior chamber led 
to study discontinuation.

Additional DMO treatments
Of the treated eyes, 69.0% did not require additional treatments 
during the follow-up period of this study. Additional treatments 
that were initiated after the first FAc implantation included 
thermal laser (9.6% of eyes), intravitreal anti-VEGF injection 
(22.4% of eyes), intravitreal steroid injection (6.6% of eyes) and 
retreatment with the FAc implant (1.0% of eyes) (online supple-
mentary table S2). The mean time to additional treatment was 
356.1±274.8 days.

Prior treatments
Few eyes were treatment-naïve (1.0%); previou s treatments 
included thermal laser, intravitreal anti-VEGF or ocular steroid 
injections (online supplementary table S3).

VA distribution at baseline
The mean baseline VA was 51.9±18.2 letters. Baseline VA distri-
bution (online supplementary figure S2) reveals a broader VA 
range compared with the FAME study population.

VA outcomes
Overall population
Mean VA increased from 51.9 ETDRS letters at baseline to 55.6 
letters at month 12. A mean gain of 1.8–2.9 letters was sustained 
up to month 24 and was +2.9 letters at last observation 
(p<0.001). The percentage of patients with stable or improved 
VA over 24 months was similar to the FAME study (figure 1).

Lens status
There was no significant difference in the AUC of the two 
subgroups (p=0.584; figure 2). Both phakic and pseudophakic 
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Figure 2 AUC for phakic and pseudophakic subgroups. AUC, area under the visual acuity-versus-time curve.

Table 3 Mean change in VA at last observation by subgroup

cdMo duration

Pseudophakic Phakic

long
term

short
term

long
term

short
term

N (eyes) at baseline 269 53 45 17

Mean VA at baseline, ETDRS letters 52.1 49.9 52.2 49.8

Mean change in VA at last observation, 
ETDRS letters±SE

1.7±1.0 8.2±2.3 4.9±2.6 5.0±2.3

P values 0.084 <0.001 0.068 0.043

cDMO, chronic diabetic macular oedema; ETDRS, Early Treatment Diabetic 
Retinopathy Study; VA, visual acuity.

subgroups experienced significant VA gains at last observation 
(table 3).

Duration of cDMO
Both the short-term and long-term cDMO subgroups experienced 
significant increases in VA at 3 months (p<0.001), and these gains 
were sustained through 24 months’ follow-up in both subgroups 
(figure 3). In phakic eyes, mean increases were similar in the short-
term and long-term cDMO subgroups. In pseudophakic eyes, 
a differential increase in gain was observed with the short-term 
cDMO group gaining on average 8.2 letters compared with 1.7 
letters in the long-term cDMO group (p<0.001) (table 3). The 
short-term cDMO subgroup had received treatment for DMO 
(focal or grid laser, panretinal photocoagulation or, most frequently, 
ranibizumab) more recently than the long-term cDMO subgroup 
(7.08 months vs 9.96 months, respectively; online supplementary 
tables S4 and S5).

Achievement of driving vision
A functional measure of vision improvement is the achievement 
of driving vision (≥6/12 Snellen fraction, approximately 70 
ETDRS letters). At baseline, 19.4% had a VA in the study eye 
that was ≥6/12 Snellen. This increased to 27% at month 3 and 
reached a maximum of 32% at month 12 (online supplementary 
figure S3). Overall, there was a tendency for more patients in 

the shorter DMO duration subgroup to achieve driving vision 
(online supplementary figure S3).

dIsCussIon
The results of this real-world analysis of patients with cDMO 
confirm the safety profile of the 0.2 µg/day FAc implant that 
was established by the FAMEstudy, despite the differences in the 
patient population.9 10

We observed that the majority of patients treated with the FAc 
implant did not require IOP-lowering therapy and the low propor-
tion of eyes experiencing IOP rise in the present study is consistent 
with the known side-effect profile for intravitreal steroids in the 
FAME and other studies.9 14–18 The proportions of patients with a 
recorded IOP >30 mm Hg at any visit, IOP-lowering surgery and 
treatment-emergent IOP-lowering medication were also similar to 
that observed in FAME. These outcomes were also comparable with 
that reported in the Medisoft audit,11 with one notable exception. 
In IRISS, 23.3% of patients required IOP-lowering medication 
compared with 13.9% of patients in the Medisoft audit. The low 
proportion in the latter likely reflects clinical practice of the UK, as 
all Medisoft sites were UK-based.

There was no clinically significant change in mean CDR 
following FAc implant administration, which supports the 
FAME data.19 In addition, the low average increase in IOP over 
the follow-up period suggests that widening the treatment popu-
lation to populations not included in the pivotal trial is unlikely 
to increase the risk of glaucoma.

The European licence requires that for FAc treatment, patients 
should have experienced a suboptimal response to prior DMO 
treatments, including anti-VEGF. Thus, patients who were 
entered into the IRISS database had persistent or recurrent DMO 
despite treatment. It is of note that, post–FAc implant adminis-
tration, the majority of treated eyes (69%) were not given any 
additional DMO treatments during the period of follow-up.

Overall stability or improved VA was seen in 81% of patients 
at 6 months and in 75% of patients at 12 months. This is compa-
rable with the findings of the FAME study, even though patients 
in IRISS tended to have a broader range of DMO duration at 
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Figure 3 Mean change in VA over time by cDMO duration. cDMO, chronic diabetic macular oedema; VA, visual acuity.

baseline and had received more prior therapy compared with 
FAME.

Encouragingly, more than one quarter of patients at 6 months 
and 24 months attained vision that was ≥6/12 in the treated 
eye; this is the legal minimum vision requirement for driving in 
the UK and therefore a meaningful functional measure of vision 
improvement.

The current findings are in line with the results of recent case 
reports and other studies of the FAc implant for the treatment 
of DMO in real-world settings.11 20–22 Given that most patients 
had received prior therapy for DMO, this study highlights the 
potential additional effectiveness that can be gained by switching 
to the FAc implant in patients insufficiently responsive to other 
treatment options. Greater mean gains in VA were observed in 
eyes with short-term cDMO compared with longer-duration 
cDMO. When the duration since prior treatment (focal or grid 
laser, panretinal photocoagulation or ranibizumab) was anal-
ysed, it was found that patients with short-term cDMO had 
received treatment more recently than patients with long-term 
cDMO. These results indicate that switching to FAc as soon as 
an insufficient response to prior treatment is observed may be 
beneficial for functional outcomes.

Key strengths of this study are the large number of patients 
included, the diversity of the patient population in terms of base-
line clinical characteristics and the fact that patients were treated 
with the FAc implant in real-world clinical settings.

As with other real-world studies, these data have limitations. 
VA was obtained in a real-world clinic setting, likely without 
correction for refractive error and rigorous testing to protocol. 
Although these factors enable translation of the study findings to 
routine clinical practice, comparisons with outcomes from clin-
ical trials would be inappropriate. Also, IRISS differs from the 
clinical trials in that there was no restriction to cataract surgery or 
other treatments concomitant with FAc implant administration.

In conclusion, the results of this analysis of the real-world 
data collected in the IRISS study are broadly comparable with 
those of the FAME study and with data reported from the UK 
Medisoft database. This ongoing registry study further builds on 

similar real-world studies of the FAc implant by expanding the 
number of countries in which data are collected and by assessing 
both safety and effectiveness results. The data demonstrate a 
clear benefit of early treatment of cDMO with the FAc implant 
in terms of IOP and VA outcomes. The data from this study 
demonstrate the good safety profile and clinically meaningful 
effectiveness of the FAc implant, and provide evidence that it 
is a valuable therapeutic approach for patients with persistent 
or recurrent DMO insufficiently responsive to other treatment 
options.
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