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Purpose: The 0.19 mg fluocinolone acetonide (FAc) intravitreal implant is approved in the

United Arab Emirates (UAE) for treating diabetic macular edema (DME) in patients pre-

viously treated with a course of corticosteroids and that did not have a clinically significant

rise in intraocular pressure (IOP). This ongoing study is assessing its effectiveness and safety

in pseudophakic patients with DME in clinical practice from a single center in the UAE.

Methods: A retrospective, ongoing 6-month audit study (NCT03590587), in which 22 eyes from

22 patients were treated with a single FAc intravitreal implant after treatment with a prior course of

corticosteroids. Outcomes assessed includedmean changes in best-corrected visual acuity (BCVA),

central macular thickness (CMT), and IOP. Six-month follow-up data are presented.

Results: After FAc implantation, mean BCVA improved rapidly, increasing by 25.4 ± 3.0

letters (mean±SEM) from baseline to Month 6 (p<0.0001). At 6 months, BCVA had

improved by 15 letters or more in 91% of eyes (n=20/22). Mean CMT decreased by 267.0

± 20.1 µm from baseline to Month 6 (p<0.0001). Over 85% of eyes (n=19/22) had a CMT

less than 300 µm at 6 months. Mean IOP increased by 2.9 ± 0.7 mmHg from baseline to

Month 6 (p<0.001). All eyes except 2 had an IOP of 21 mmHg or lower. At Month 6, five

eyes (23%) needed IOP-lowering therapy.

Conclusion: Injection of the FAc intravitreal implant rapidly and significantly improved

BCVA and CMT within 6 months. These rapid and significant improvements exceed those

reported in other real-world studies. Safety signals were consistent with corticosteroid class

effects. The FAc implant may be a useful treatment option for patients in the UAE,

particularly those with sight threatening DME requiring rapid functional improvements.

Keywords: diabetic macular edema, fluocinolone acetonide intravitreal implant, clinical

evidence

Introduction
Diabetic macular edema (DME) is associated with retinal thickening of the central

area of the retina, known as the macula, caused by accumulation of fluid leading to

development of edema or swelling, and is linked with severity of diabetic

retinopathy.1 Estimates suggest that the prevalence of DME in patients with diabetic

retinopathy increases with the duration of diabetes.2,3

DME is the leading cause of vision loss among patients with diabetic retinopathy2

and significantly impacts a patient’s quality of life. That includes poor visual
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functioning, restricted social and psychological well-being,

and the inability to perform daily activities.4

If left untreated, swelling in the macula can cause

vision problems that worsen over time, and can lead to

an irreversible vision loss.5 Early diagnosis and effective

treatment of DME are, therefore, essential to prevent

visual impairment and avoid declines in vision-related

quality of life as a result of declining visual acuity.6

Current treatment guidelines for DME generally recom-

mend anti-vascular endothelial growth factor (anti-VEGF)

therapy first line and corticosteroid therapy second line.7–9

First-line intravitreal anti-VEGF injections, such as

ranibizumab, rapidly and effectively reduce edema and

substantially improve visual acuity and anatomical

outcomes.10 Not all patients with DME respond, however,

with up to half showing some persistent edema after anti-

VEGF treatment alone.11 Furthermore, the frequency and

burden of anti-VEGF injections limits patients’ adherence,

presenting a major challenge to delivering effective patient

care.11

For patients whose DME is considered insufficiently

responsive to anti-VEGF injections, second-line treatment

with intravitreal injections of corticosteroids, such as

triamcinolone, has been shown to be beneficial.12,13

Corticosteroids reduce the expression of VEGF and other

factors involved in vascular leakage, and suppress the

influx of inflammatory cells into the retina.10 Treatment

with systemic steroids is not feasible for DME due to their

potential to cause harmful side effects.10 This, and the

desire to reduce the clinical and patient burden of repeated

injections and clinic visits, led to the development of two

intravitreal corticosteroid implants: dexamethasone and

fluocinolone acetonide (FAc).

Both dexamethasone (OZURDEX® 700 µg; Allergan

Ltd, Marlow, Buckinghamshire, UK) and FAc implant

(ILUVIEN® 190 µg; Alimera Sciences Inc., Atlanta, GA,

USA) are licensed in Europe and the USA for the treatment

of DME that persists or recurs despite treatment.14,15 Both

implants are effective in the treatment of DME,10,16–18 with

the FAc implant offering improved convenience and

a reduced clinical burden compared with the dexametha-

sone due to the longer duration of action of a single intravi-

treal injection. While the latter is short-acting (its effects

lasting for around 6 months before re-injection is required),

the FAc implant is designed to deliver inflammation-

suppressing FAc over a period of up to 3 years, with

a daily release rate of 0.2 µg.10

The United Arab Emirates (UAE) Health Authority

approved reimbursement for the FAc intravitreal implant

in October 2016 for patients with DME who have pre-

viously received a course of corticosteroids and did not

have a significant rise in intraocular pressure (IOP).19

A number of multicenter real-world studies including the

Medisoft audit in the UK,20 the USER study in the USA,21

the IRISS study in Germany, Portugal and the UK,22 and

the RESPOND study in Portugal,23 have confirmed the

safety and effectiveness profile previously demonstrated

in clinical trials. To our knowledge, no study has yet

examined the effectiveness and safety of the FAc intravi-

treal implant in clinical practice in a UAE population.

The objective of the current study is to assess the

effectiveness and safety of the FAc intravitreal implant in

patients with DME and a pseudophakic lens, and treated in

clinical practice in the UAE.

Materials and Methods
Study Design
This is a retrospective, single-center 6-month (September

2017–March 2018) audit study, in patients with a pseudo-

phakic lens and DME that persisted or recurred despite treat-

ment. Patients were treated at the Sheikh Khalifa Medical City

inAbuDhabi, UAE, and received the FAc implant after having

previously received a course of corticosteroid treatment. The

trial is registered with ClinicalTrials.gov (NCT03590587).24

Data for thefirst 6months of the study are presented. The study

was approved by the ethical committee of the Sheikh Khalifa

Medical City in Abu Dhabi, UAE. All patients gave their

written informed consent, and procedures were performed

according to the ethical standards of the 1964 Declaration of

Helsinki and its later amendments,25 the International

Conference on Good Clinical Practice guidelines,26 and all

applicable country-specific regulatory requirements.

Patients and Study Procedures
For inclusion in the study, patients were required to be

pseudophakic, have DME (duration ≥6 months and DME

that persisted or recurred despite treatment), and had

received a prior course of corticosteroid treatment during

therapy. Patients were excluded if they had any maculo-

pathy, macular edema not related to diabetes, or history of

posterior uveitis. A single FAc intravitreal implant

(ILUVIEN) was injected into the affected eye according

to product labeling.19
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Outcomes
Outcomes were analyzed at baseline and then at Months 1,

3, and 6 after receiving the FAc intravitreal implant.

Effectiveness evaluations were mean changes in best-

corrected visual acuity (BCVA; measured using the Early

Treatment Diabetic Retinopathy Study [ETDRS] scale)

and central macular thickness (CMT). Safety was evalu-

ated in terms of mean change in IOP.

Data and Statistical Analysis
Student’s paired t-tests were used to assess changes from

baseline, and to establish significance between paired sam-

ples. A p-value of <0.05 was defined as statistically sig-

nificant. Data are reported as mean ± standard error of the

mean (SEM) unless otherwise stated.

Results
Patient Population
Patient demographics and baseline characteristics are

shown in Table 1. In total, 22 pseudophakic eyes from

22 patients were included in the study. The patients’ mean

age was 67 (range: 51–79) years, and half were female

(n=11; 50%). Duration of DME was more than 6 months

in all eyes of which the majority (n=17; 77%) had non-

proliferative diabetic retinopathy. All eyes had received at

least one prior anti-VEGF treatment (mean of 6.8 ranibi-

zumab intravitreal injections and 2.8 of aflibercept in eyes

that were treated) for DME (ranibizumab was the most

common [n=21; 95%]). For inclusion, all patients had

received prior treatment with a dexamethasone implant.

Effectiveness
Best-Corrected Visual Acuity

At baseline, mean BCVA was 37.6 ± 3.3 ETDRS letters.

After FAc implantation, mean BCVA improved rapidly,

increasing by 10.4 ± 2.0 letters from baseline to Month 1,

by 22.8 ± 2.9 letters at Month 3, and by 25.4 ± 3.0 letters at

Month 6 (p<0.0001 versus baseline; Figure 1). The mean

BCVA after 6 months of FAc treatment was 63.0 ± 3.5 letters,

although most eyes achieved rapid increases in the first few

months of treatment. By Month 3, almost two-thirds (n=15/

22; 68%) of eyes had already achieved 80% of the mean gain

in BCVA at 6 months (data not shown).

One month after FAc implantation, BCVA had already

improved by 5 or more letters in 77% of eyes (n=17/22).

This rose to 91% of eyes (n=20/22) by Month 3. Similarly,

after 1 month, BCVA had improved by 15 letters or more

in more than half of the eyes (n=13/22; 59%), which rose

to 86% of eyes (n=19/22) after 3 months and 91% (n=20/

22) after 6 months (Figure 2).

After 6 months, BCVA had improved from baseline in

all eyes except 2. In these eyes, BCVA decreased by 11.1

and 0 letters from baseline to 6 months. After 6 months, 14

eyes (64%) had a BCVA of more than 65 letters, and 5

eyes (23%) had a BCVA of more than 70 letters.

Central Macular Thickness

At baseline, mean CMTwas 534.3 ± 19.4 µm (Table 1). After

FAc implantation, CMT decreased by 171.5 ± 15.5 µm, 240.9

± 15.8 µm, and 267.0 ± 20.1 µm from baseline toMonths 1, 3,

and 6, respectively (p<0.0001 versus baseline; Figure 3). The

mean CMT after 6 months of FAc treatment was 267.3 ± 7.4

µm, but rapid reductions were seen in the first few months of

treatment. Almost 1 in 5 eyes (18%; n=4/22) had achieved

80% of this value after just 1 month, and almost three-quarters

of eyes (91%; n=20/22) had achieved 80% of this value by 3

months (data not shown).

One month after FAc implantation, all eyes had

achieved CMT reductions of 50 µm or more, and 86%

had CMT reductions of 100 µm or more (n=19/22). By 3

Table 1 Patient Demographics and Baseline Characteristics

Parameters (patient) Patients (n=22)

Mean age, years ± SEM (range) 67 ± 1.6 (51–79)

Male or Female, n (%) 11 (50)

Parameters (eye) Eyes (n=22)

Mean BCVA, ETDRS letters ± SEM (range) 37.6 ± 3.3 (0.0–61.1)

Mean CMT, µm ± SEM (range) 534.3 ± 19.4

(379.0–778.0)

Mean IOP, mmHg ± SEM (range) 15.1 ± 0.6 (11.0–21.0)

Ocular co-morbidities, n (%)

Glaucoma 1 (5)

Non-proliferative diabetic retinopathy 17 (77)

Proliferative diabetic retinopathy 3 (14)

Previous treatments for DME, n (%)

Dexamethasone 22 (100)

Ranibizumab 21 (95)

Aflibercept 9 (41)

Macular laser/panretinal photocoagulation 9 (41)

Previous vitrectomy, yes/no, n (%) 2 (9)/20 (91)

Abbreviations: BCVA, best-corrected visual acuity; CMT, central macular thickness;

DME, diabetic macular edema; ETDRS, Early Treatment Diabetic Retinopathy Study; FAc,

fluocinolone acetonide; IOP, intraocular pressure; SEM, standard error of the mean.
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months, all eyes had CMT reductions of at least 100 µm,

and 86% (n=19/22) and 55% (n=12/22) had achieved

reductions of 150 µm and 250 µm or more, respectively.

After 6 months, 3 eyes (14%) had CMT reductions of

more than 350 µm (Figure 4). Over 85% of eyes (n=19/

22) had a CMT less than 300 µm at 6 months.

Safety
Intraocular Pressure

At baseline, mean IOP was 15.1 ± 0.6 mmHg (Table 1).

After FAc implantation, mean IOP increased slightly: by 1.3

mmHg, 2.5 mmHg, and 2.9 mmHg from baseline at Months

1, 3, and 6, respectively (p>0.05 for Month 1, p<0.001 for

Months 3 and 6 versus baseline). Mean IOP after 6 months

was 18.0 ± 0.8 mmHg (Figure 5).

After 6 months, the mean increase in IOP was 2.9

mmHg. After 6 months, fewer than a quarter of eyes

(n=5/22; 23%) experienced an increase in IOP of more

than 5 mmHg, and only 1 eye showed an increase of more

than 10 mmHg (an increase of 14.0 mmHg; data not

shown). During the 6-month period, 5 eyes (23%) experi-

enced increases in IOP of ≥21 mmHg and required IOP-

lowering therapy (dorzolamide hydrochloride alone or in

combination with tafluprost/travoprost and brimonidine).

None of these eyes required surgery to manage IOP.

Further, by Month 6, 20 of the 22 eyes had an IOP

below 21 mmHg and the remaining two eyes were being

managed with IOP-lowering therapy.

Other Findings
Supplemental Therapy

During the study period, only one eye required supple-

mental therapy and a single intravitreal injection of rani-

bizumab was administered at Month 6.

Vitrectomy

A prior vitrectomy had been conducted in two eyes prior

to therapy with the FAc intravitreal implant and outcomes

were similar to the study group. In these two eyes, BCVA

improved rapidly, increasing by 34.9 letters (from

a baseline of 35.0 letters) and 19.9 letters (from 50.1

letters) at Month 6. In these two eyes, ≥15 letters were

achieved after 1 and 3 months, respectively. These changes

were accompanied by decreases in CMT of 305.0 µm

(from 538.0) and 142.0 µm (from 396.0 µm) at Month 6.

The time taken to achieve a CMT below 300 µm ranged

between 1 and 3 months. In both eyes, IOP remained

Figure 1 Mean change from baseline in BCVA at 1, 3, and 6 months after FAc implantation.

Abbreviations: BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; FAc, fluocinolone acetonide.

Figure 2 Number of eyes with a 15 letter loss and ≥5, ≥10 and ≥15-letter gains in
BCVA from baseline at 1, 3, and 6 months after FAc implantation.

Abbreviations: BCVA, best-corrected visual acuity; ETDRS, Early Treatment

Diabetic Retinopathy Study; FAc, fluocinolone acetonide.
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below 21 mmHg at Month 6 and one of the eyes was being

managed with IOP-lowering therapy, which was started at

Month 3.

Discussion
In this retrospective real-world study in the UAE, the

injection of a single FAc intravitreal implant rapidly and

significantly improved BCVA and CMT outcomes within 6

months, in pseudophakic patients with DME after a prior

course of corticosteroid therapy. Safety signals were con-

sistent with corticosteroid class effects: small elevations in

IOP were controlled with IOP-lowering medications when

necessary. While the effectiveness and safety of the FAc

implant in both phakic and pseudophakic patients has been

shown previously in both real-world studies and clinical

trials.17,27,28 The results reported here show rapid improve-

ments in BCVA and CMT that exceed those reported

previously. To the auhtor's knowledge, this is the first

study in patients from the Middle East.

In the current study, mean BCVA improved rapidly and

significantly within the first 6 months after FAc implanta-

tion. Remarkably, after just 6 months, mean BCVA had

increased by more than 25 ETDRS letters from baseline,

and over 90% of eyes had achieved an improvement of 15

letters or more. The speed of these improvements is consis-

tent with those reported in the pivotal Phase III FAME

Figure 3 Mean change from baseline in CMT at 1, 3, and 6 months after FAc implantation.

Abbreviations: CMT, central macular thickness; FAc, fluocinolone acetonide.

Figure 4 Numbers of eyes achieving equal or greater than −50, −100, −150, −250, −350 µm reductions in CMT from baseline at 1, 3, and 6 months after FAc implantation.

Abbreviations: CMT, central macular thickness; FAc, fluocinolone acetonide.
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studies, which also found rapid improvements in BCVA in

the first 3 and 6 months after FAc implantation.10,27 The

magnitude of the BCVA improvements seen in the current

study is, however, much higher than those in FAME, possi-

bly because this study reports data from 22 patients who

were not randomized or prospectively enrolled. This is in

contrast to the FAME study which was a Phase III rando-

mized multicenter study with a large sample size. This study

also included only pseudophakic patients, whose vision is

not impaired by cataract formation, and patients with lower

BCVA at baseline.

As with BCVA, mean CMT also improved rapidly

and significantly in this study. Mean CMT decreased by

almost 270 µm, and all patients had achieved reductions

of at least 100 µm by 3 months. These rapid and sig-

nificant improvements in CMT are greater than those

observed in FAME and some real-world studies, includ-

ing the UK multicenter Medisoft audit,20 but are in line

with those reported in others; for example, the

Portuguese RESPOND study reported mean reductions

in central subfield thickness (CST) of more than 290 µm

after 12 months of FAc therapy, with significant and

rapid decreases in the first week.23 In the current study,

a dry macula, with a CMT less than 300 µm, was

achieved in over 85% of eyes by 6 months. This is

consistent with the findings of the USER study, in

which the percentage of patients achieving a dry macula

significantly increased after FAc implantation.21 It

should be noted, however, that the follow-up period in

the USER study was longer than in the current study.

Data from clinical real-world studies have established the

safety profile of the FAc intravitreal implant in patients with

DME that persists or recurs despite treatment, and the current

study revealed no new safety findings. Indeed, patients pre-

viously exposed to a course of corticosteroids appear to have

fewer IOP elevations after FAc implantation than those who

have not been exposed to prior course of corticosteroids,20,21

and the IOP increases that were observed in this study are in

line with previously reported findings.

The limitations of this study include its retrospective

design, which increases the potential for selection bias

and confounding, and the small study sample, which

limits the generalizability of the results and statistical

power. Consequently, while the rapid and substantial

improvements in BCVA and CMT observed in this

study are quite marked, larger studies will be needed to

confirm these findings. In addition, this study had a short

follow-up period, so whether the improvements observed

are sustained in the long term remains to be seen; how-

ever, larger studies have already shown that the FAc

implant remains effective for up to 36 months in patients

in clinical trials and real-world practices,27,28 and it

would be interesting to confirm these results in this

UAE population.

Conclusions
The FAc intravitreal implant is effective in UAE patients

who have pseudophakic eyes and DME previously treated

with a course of corticosteroids. In this patient population,

the FAc implant rapidly and significantly improved BCVA

and CMT, with no new safety signals. It may, therefore, be

a useful treatment option for patients in the UAE, particu-

larly those with sight threatening DME requiring rapid func-

tional improvements.

Data Sharing Statement
The BCVA, CMT and IOP data used to support the find-

ings of this study are available from the corresponding

author upon request.
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