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Abstract: Fluocinolone acetonide (FAc) intravitreal implant (Iluvien®) is a corticosteroid implant indicated for the treatment of 
diabetic macular oedema (DMO) in patients who have previously received conventional treatment without good response, non– 
infectious posterior uveitis, and as an off-label treatment of the macular oedema secondary to retinal vein occlusion. FAc is a non- 
biodegradable 0.19 mg intravitreal implant which is designed to release FAc over 3 years at a rate of approximately 0.2 mcg per day. 
The aim of this review is to describe the special pharmacological properties of Iluvien and display the outcomes of the most important 
clinical trials and real-world studies regarding its efficacy and safety for the management of the above retinal disorders. 
Keywords: Iluvien, steroid implant, diabetic macular oedema, intravitreal implant, posterior uveitis, retinal vein occlusion

Introduction
Intravitreal injection of pharmacological agents is a valuable tool to efficiently achieve therapeutic levels of medication 
directly in the vitreoretinal space and treat several retinal conditions.1 This technique has been helpful when treating with 
corticosteroids, where high oral doses are often needed to achieve therapeutic levels in the eye and therefore increase the 
risk of adverse systemic side effects.2

With rare but serious complications associated with intravitreal injections, such as endophthalmitis, retinal detach-
ment, and vitreous haemorrhage, sustained-release corticosteroid implants, have emerged to reduce the frequency of 
repeated intravitreal injections.2 This ultimately reduces risk of complications and increases patient comfort through less 
frequent hospital visits. The 0.19-mg Fluocinolone acetate (FAc) implant (ILUVIEN®), is an intravitreal glucocorticoid 
implant that is designed to release fluocinolone acetate at a rate of 0.25μg per day and can have a therapeutic effect 
lasting 3 years.3 This review will explore the efficacy and safety of FAc in the treatment of retinal conditions, such as 
diabetic macular oedema (DMO), non-infectious posterior uveitis (NIPU) and retinal vein occlusion (RVO), highlighting 
important clinical trials and real-world studies.

Short Description of FAc
FAc is a non-erodible implant that is inserted via the pars plana through a 25-gauge injector system as an intravitreal 
injection. Each implant contains 0.19 mg of the synthetic corticosteroid, FAc, which is practically insoluble in water and 
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is slowly released into the vitreous cavity lasting up to 36 months. The FAMOUS study demonstrated this sustained 
release in the eye, assessing concentrations of FAc in aqueous humour, with levels of slightly more than 2 ng/mL for 
approximately the first 3 months followed by a maintained concentration of 0.5–1.0 ng/mL through a period of 36 
months. It was also demonstrated that the drug was not detected in the systemic circulation, with FAc plasma 
concentrations always below the lower limit of quantification of the assay (100 pg/mL).4

FAc is indicated in Europe for the treatment of vision impairment associated with chronic DMO considered 
insufficiently responsive to available therapies and for prevention of relapse in recurrent NIPU. In 2014, the US Food 
and Drug Administration approved FAc for the treatment of DMO in patients who have been previously treated with 
a course of corticosteroids and did not have a clinically significant rise in intraocular pressure (IOP).5

The 0.19mg FAc implant is contraindicated in the presence of pre-existing glaucoma with a cup-to-disc ratio of 0.8 
and suspected or active ocular or periocular infections. Also, it is contraindicated in patients that have hypersensitivity to 
the active substance or any component of the product, such as silicone adhesive, polyvinyl alcohol and polyimide tube.6

Pharmacodynamics
FAc is a synthetic, medium-potency, fluorinated glucocorticoid receptor agonist with no mineralocorticoid 
activity.7,8 Corticosteroids primary method of action involves stimulating an increase in the synthesis of lipocortins, 
particularly phospholipase A2. This prevents the formation of prostaglandins and leukotrienes, which are potent 
inflammatory mediators, through inhibiting the release of their common precursor arachidonic acid from the 
phospholipid membrane.9,10 Along with their anti-inflammatory activity, glucocorticoids also reduce intravitreal 
levels of vascular endothelial growth factor (VEGF) through cell and gene inhibition, consequently causing 
regression of active neovascularisation.8 FAc has been shown to inhibit cell migration; the release of heparin, 
growth factors, and angiogenic factors; and the secretion of proinflammatory cytokines, which stimulate VEGF 
production.

In early studies of retinal degeneration in rat models, intravitreal FAc was shown to reduce the levels of neuroin-
flammation in both anterior and posterior chambers. There was also evidence seen of retinal electro-physiology and 
morphology preservation, inhibition of cell proliferation, and reduced angiogenesis.7,11,12 In a chick chorioallantoic 
membrane assay, it was also noted to inhibit tumour necrosis factor a-induced angiogenesis.13 Intravitreal FAc was 
shown to have positive effects in a human retinal pigment epithelial cell line (ARPE-19) by inhibiting VEGF secretion 
and mRNA expression. In Phase III trials, FAc at 0.2 mg/day improved best-corrected visual acuity (BCVA) and reduced 
foveal thickness in patients with DMO. As early as 3 weeks, there was an increase in BCVA of 15 letters (p < 0.05) 
compared with a placebo, which remained significant throughout the remainder of the trial (36 months).14,15 Reductions 
in foveal thickness were also sustained and rapid, with the central point thickness significantly lower (p < 0.05) in the 
treatment arm than in the placebo arm from as early as week 1. This difference remained notable at all measured points 
through the trial (24 months).14,15 An earlier Phase II study revealed that there was no statistically significant difference 
between patients receiving FAc at 0.2 versus 0.5 mg/day.7,16 Sustained-release FAc was also more effective in suppres-
sing retinal microgliosis when compared with high-dose FAc.17

Pharmacokinetic Profile
A phase II study assessing the aqueous levels of FAc after administration of inserts/implants in patients with DMO 
revealed that the steroid is released into the aqueous humour in a sustained manner for a minimum of 36 months.4 This 
method of delivery of the 0.2mg/day FAc implant causes a steady-state concentration of 0.5 to 1.0 ng/mL to be reached 
by 6 to 9 months, with the average aqueous concentration reaching its maximum approximately 1 week after adminis-
tration. The higher 0.5mg/day dose resulted in significantly higher aqueous levels for the first month, but no statistically 
significant difference in doses was noted after that time.18 For both lower (0.2mg/day) and higher-dose (0.5mg/day) 
implants, the plasma concentrations of FAc remained below the lower limit (100 pg/mL) from week 1 until completion of 
the trial at 36 months.8
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Retinal Conditions and Their Management 
The principal effects of corticosteroids are thought to be stabilisation of the blood-retinal barrier (BRB), reduction of 
exudation and downregulation of inflammatory stimuli.9 These properties make them an attractive therapeutic option for 
a variety of posterior segment diseases such as DMO, NIPU and RVO.

Diabetic Macular Oedema (DMO)
DMO is the most common form of sight-threatening retinopathy in people, with more than 20 million cases worldwide.19 

Approximately 14% to 25% of patients diagnosed with diabetes appear to develop DMO within 10 years of 
presentation.20 Disruption of the BRB due to an inflammatory cascade of events, involving chronic hyperglycaemia, 
oxidative stress and upregulation of anti-VEGF, results in the accumulation of fluid in the extravascular space. 
Corticosteroid intravitreal injections have been proven to inhibit the inflammatory cascade and can effectively treat 
this macular oedema.21 However, some patients can develop chronic DMO, with oedema persisting despite treatment. 
This is problematic as repeated injections (anti-VEGF or steroid) or macular laser sessions are required to attempt to 
stabilise visual acuity with a suboptimal response. The long-acting therapeutic effect of FAc aims to provide a solution to 
these challenging cases and has obtained approval for use in Europe and the USA following recent clinical trials and 
studies. The FAME clinical trial, which compared a total of 768 patients given varied strength doses of the FAc implant 
to 185 patients receiving a sham injection, demonstrated a mean improvement in BCVA and foveal thickness (FT) at 24 
months’ post administration.15 The mean improvement in BCVA letter score was 4.4 and 5.4 in the low- and high-dose 
groups, respectively, compared with 1.7 in the sham group (P = 0.02 and P = 0.016). This has also been highlighted in the 
ICE-UK study, which analysed 233 eyes treated with the FAc implant. In the 12 months prior to the implant, the visual 
acuity (VA) of these patients declined. However, in the 12 months’ post implant, there was improvement of VA from 
a median of 0.66 LogMAR units or 52.0 ETDRS letters to 0.60 (0.38–0.90) LogMAR units or 55.0 letters (p < 0.001).22 

Similar results were reported by El-Ghrably et al with a mean increase of 5.1 letters in BCVA at month 12.23

A reduction in retinal thickness following FAc implants is acknowledged in many literatures and was noticed as early 
as 7 days after implantation and maintained for up to 3 years after the injection, with an average 20% to 30% reduction in 
macular oedema.24–26 A case report by Bertelmann et al showed how bilateral FAc implants in a phakic patient with a 20- 
year history of refractory DMO (left eye at baseline, right eye at month 6), resulted in a decrease in central retinal 
thickness (CRT) in the left eye from 642 to 372µm at month 13 and from 473 to 334µm in the right eye at month 6.27 

Elaraoud et al investigated earlier outcomes in 22 eyes across three different UK sites, which demonstrated a mean 
reduction in CRT of 148.9µm at 3 months and a mean visual gain of 6.4L.28 In patients with bilateral implants and DMO, 
later data at 6 and 23 months established a sustained CRT reduction at months 6 and 12.29,30 Massin et al conducted 
a prospective Phase IV study in France, whereby participants were divided into two groups: chronic DMO insufficiently 
responsive to laser (group 1) with or without anti-VEGF (group 2), and given the FAc implant. A decrease in CRT was 
seen as early as week 1, with a mean reduction of 239 and 147µm at month 1 for groups 1 and 2, respectively.31 This 
effect was seen to be maintained at every 3-monthly interval, up to 12 months where a 299µm (group 1) and 251µm 
(group 2) reduction was established.

Greater oedema (>400 μm) is linked to a higher implant efficacy, with a thickness reduction of up to 50% in 21% of 
treated eyes.32 In a certain study, the results were noticeably better, with a decrease from 960 to 246 μm in just 3 
months.28 There is substantial debate regarding the relationship between reduced macular thickness and increased visual 
acuity; in some studies, visual improvement was less significant than structural improvement. This is probably because of 
other factors that affect vision in diabetic patients besides macular thickness, like ischaemia, DMO duration, or structural 
retinal damage.31–33

A recent real-world study from East London reported worse VA and CRT results, compared to the other published 
studies, in a predominantly BAME (black, Asian and minority ethnic) population.33 Interestingly, in comparison to white 
subjects, BAME patients were found to respond less favourably in terms of VA gains, CRT improvement, and the need 
for additional treatment.
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Although FAc has been found to be efficient in improving patient vision for up to 3 years in real-world studies, 
ophthalmic practitioners should remember that typically more than one injection or supplementary treatment with anti- 
VEGF or steroid injections is needed. The second FAc injection is typically given at 12 months.24 In the FAME studies, 
approximately two-third of patients needed additional treatment.14 In the MEDISOFT study 44% of patients required 
additional therapy within a 2-year follow-up period and more specifically 6.4% received additional macular laser, 1.2% 
received bevacizumab, 13.6% received aflibercept, 17.7% received ranibizumab, 2.3% received intravitreal dexamethasone 
and the same percentage received intravitreal triamcinolone, while 0.53% received another FAc implant.25 According to 
published studies, the proportion of patients requiring supplementary treatment range from 44% to 83%.14,24,25,33,34

A summary of the studies on Iluvien in the treatment of DMO is depicted in Table 1. Important side-effects that have 
been associated with Iluvien usage are also included.

Non-Infectious Posterior Uveitis (NIPU)
There are several treatment options available to improve visual outcomes for those with posterior uveitis, including 
systemic corticosteroids and immunomodulatory therapy (IMT).35 However, corticosteroids are associated with many 
side effects and direct intravitreal therapy offers promise to provide therapeutic levels directly to the eye while avoiding 
systemic complications. Until recently, there have been no intravitreal treatments offering sustained therapeutic effect for 
more than 6 months.36

Bodaghi et al stresses the importance of avoiding cumulative damage in uveitis by preventing recurrent episodes of 
inflammation.37 It has been hypothesised that the total insult to a uveitic eye from repeated inflammatory attacks may be 
greater than the sum of the individual insults and the consequences can be irreversible.18 FAc can provide sustained long- 
term treatment directly to the eye and reduce the cycle of treat, recur and treat.37

Recent studies have shown that FAc is effective in treating NIPU. Jaffe et al performed a randomised controlled trial 
in 11 eyes with a history of recurrent noninfectious intermediate uveitis, posterior, or panuveitis.38 Participants were 
randomized to receive either a low- or a high-dose FAc. Eyes were observed on day 0 (day the implant was injected) and 
then at regular intervals through 2 years. The average number of inflammation recurrences in the 12 months before 
implantation was 1.54 episodes per eye. During the follow-up period, none of the study eyes experienced a recurrence. 
None of these eyes also required a dose of posterior sub-tennon triamcinolone acetonide (PSTA) injection, which was 
given an average of 1.5 times preceding implantation in 5 of the 11 eyes.

Pavesio and Heinz also carried out a prospective, randomised, double-masked, multicentre comparison of FAc and 
control-treated (sham injection plus standard of care) participants.39 Eligible subjects had over a one-year recurrent NIPU 
history and either at least two separate recurrences requiring treatment or corticosteroid therapy (systemic or ocular) in 
the 12 months preceding study entry. Bilateral disease was present and analysed in 59/87 FAc-treated participants. In 
these patients, the more severely affected eye was treated with the FAc implant. Over 36 months, more FAc treated than 
fellow eyes remained recurrence-free (28.8% vs 5.1%, P = 0.001; mean 1.9 vs 4.7 recurrences, respectively, P < 0.0001). 
Topical corticosteroid use was also lower in FAc-treated than fellow eyes (27.1% vs 52.5%, P = 0.0041). However, 
cataract surgery occurred in 72.0% of FAc-treated and 37.0% of fellow eyes. Although it appears to be relatively 
common for phakic eyes treated with FAc needing to undergo cataract surgery at some point in the follow-up, Weber et al 
demonstrated in 11 eyes with non-infectious uveitic macular oedema, treated with FAc implant, that intraocular pressure 
increases did not require additional treatment and no major ophthalmic complications occurred.40

Jaffe and Pavesio on behalf of the Study Investigators conducted a Phase 3, prospective, double-masked, multicenter 
study on 129 participants (n = 87 FAc-treated; n = 42 sham-treated) over 36 months.41 In comparison to sham-treated 
eyes, Fac-treated eyes had significantly lower rates of uveitis recurrence over the course of the study (65.5% vs 97.6%; 
P < 0.001), significantly longer periods without recurrence (median 657.0 vs 70.5 days; P < 0.001), fewer recurrence 
episodes among those who had recurrences (mean 1.7 vs 5.3; P < 0.001), less adjunctive therapy (57.5% vs 97.6%), and 
an acceptable side-effect profile.

A number of real-world studies demonstrated favourable functional and anatomical outcomes of FAc in patients with 
NIPU. More specifically, two retrospective studies showed a mean CRT reduction of approximately 150μm with 
a complete resolution of the macular oedema in about 70% of the cases over 12 months.42,43 Battista et al found that 
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Table 1 Summary of Most Important Studies of ILUVIEN and DMO

Study Design Number of 
Subjects

Number of Eyes Follow Up Key Results

Diabetic macular oedema

ICE UK 
Study22

A retrospective, observational 
cohort study involving 13 

ophthalmology centers.

208 233: 207 pseudophakic and 26 
phakic

12 months 1. Median (interquartile range, IQR) VA was 0.66 (0.48–1.00) 
LogMAR units (equivalent to 52.0 ETDRS letters) at implant, 

improving to 0.60 (0.38–0.90) LogMAR units (55.0 letters) at 12 

months post-implant (p < 0.001). 
2. In total, 44%, 30%, and 18% of people achieved an improvement 

in ETDRS score of ≥5, ≥10, and ≥15 letters, respectively, over the 

same period. 
Adverse effects: 
1. A small but significant (p <.001) increase in median IOP was 

observed (median = 15.0, IQR = 13.0–18.0 mmHg at implant to 
18.0, 15.0–21.0 mmHg at 12 months). 

2. In the 12 months following implant, additional IOP-lowering 

therapy was prescribed in 15% of subjects previously not requiring 
such therapy.

El-Ghrably 

et al23

Prospective, observational, 

multicentre study.

57 57: 44 pseudophakic and 13 

phakic. (Phakic eyes received the 

FAc implant following 
phacoemulsification).

12 months 1. Mean change from baseline CMT (452 μm) was −102 μm at 

month 3, −117 μm at month 6, and −126 μm at month 12. 

2. The mean increase in BCVA from baseline (52.7 ETDRS letters) 
was 5.8 letters after 3 months, 6.7 letters at month 6, and 5.1 

letters at month 12 

Adverse effects: 
1. 7/22 eyes lost VA, 3 lost ≥10 EDTRS letters and 2 lost ≥15 

letters. Reasons for loss of VA were not provided but could have 

included lack of response to therapy, progression of disease state, 
or poor diabetic control. 

2. 6 patients were on IOP-lowering medications from month 3 

onwards, but none required glaucoma surgery.

FAME 

Studies14,15

Two parallel, prospective, 

randomised, sham injection- 
controlled, double-masked, 

multicentre clinical trials.

Sham, n = 185 Sham, n = 185 36 months 1. Visual gain of >15 ETDRS letters by 24 months in 0.5ug group. 

2. BCVA letter score gain at 24 months: Sham: 1.7; 0.2 μg: 4.4; 0.5 
μg: 5.43. 

Adverse effects: 
1. Glaucoma surgery required: Sham: 0.5%; 0.2 µg: 3.7%; 0.5 μg: 
7.6%.

0.2 µg/day, n = 375 0.2 µg/day, n = 375
0.5 µg/day, n = 393 0.5 µg/day, n = 393
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Table 1 (Continued). 

Study Design Number of 
Subjects

Number of Eyes Follow Up Key Results

IRISS60 Prospective, observational, 

multicentre study.

563 593 36 months 1. 76.7% of patients did not require IOP-lowering therapy following 

treatment with the FAc implant. 
2. 69% of eyes did not require additional DMO treatments. 

3. 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.

Medisoft 
Audit 

Group25

Retrospective review of 14 clinical 
centres in the UK using electronic 

pseudo-anonymised medical record 

system.

305 patients 345 24 months 1. At 24 months, mean best-recorded visual acuity increased from 
51.9 to 57.2 letters and 20.8% achieved ≥15-letter improvement. 

2. Mean CSFT reduced from 451.2 to 355.5 μm. 

Adverse effects: 
1. Overall, 13.9% of patients required IOP-lowering drops (included 

initiation, addition and switching of current drops), 7.2% had IOP 

elevation >30 mm Hg and 0.3% required glaucoma surgery.

Panos 

et al33

Single-centre retrospective analysis. 24 (Approx 75% of 

patients were black 
or South Asian 

ethnicity).

24 36 months 1. Improvement in mean best corrected visual acuity was seen 

at year 1 and year 3 improving from 0.62 LogMAR at baseline to 
0.55 LogMAR at year 1 and 0.47 LogMAR at year 3 (all p > 0.05). 

2. Mean central retinal thickness also showed a progressive 

reduction from 471 μm at baseline to 397 μm at year 1 and 339 μm 
at year 3 (all p < 0.05). 

Adverse effects: 
1. Four eyes required intraocular pressure-lowering drops post- 
implant. 

2. Supplementary treatment for persistent or recurrent diabetic 

macular oedema was necessary in 13 eyes over the total study 
period of 3 years. 

3. Blacks, Asians and minority ethnic patients had a worse response 

compared with white patients.

Paladin 
Study34

Phase 4, nonrandomised, open-label 
observational, prospective study.

159 202 36months 1. mean central subfield thickness change of −60.69 mm (P < 
0.0001) 

2. mean BCVA change of +3.61 letters (P <0.0222) 

3. treatment burden reduction of 70.5% 
4. 25.53% of eyes remained rescue free 

Adverse effects: 
1. IOP > 30mmHg occurred in 10.89% of eyes. 
2. surgical rate of 1.49% attributable to steroid use
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the area under the curve (AUC) of BCVA after FAc correlates with the BCVA at the time of injection but not with 
macular thickness, whereas the AUC of central macular thickness (CMT) correlates with baseline CMT and may be 
negatively associated with uveitis duration.44

A recent large retrospective study on 57 patients with NIPU treated with Fac 0.19mg from a tertiary referral centre in 
Germany specialising in uveitis reported a significant CRT reduction of approximately 54μm over 12 months and 
a reduction in intraocular inflammation over the first 9 months of the follow-up without significant adverse events.45

More real-world studies with patients of different racial and ethnic backgrounds are expected with great interest.
A summary of the studies on Iluvien in the treatment of NIPU is depicted in Table 2.

Retinal Vein Occlusion (RVO) and Irvine – Gass Syndrome
RVO is one of the main causes of sudden, painless vision loss in adults older than 50 years old. It is the occurrence of 
macular oedema in RVO that most frequently leads to visual loss.46 Thrombosis within a retinal vein can lead to partial 
obstruction of blood flow from the eye. Sufficiently high increased intraluminal pressure can cause transudation of blood 
products into the retina resulting in increased interstitial fluid and protein. This can increase interstitial oncotic pressure, 
worsening tissue oedema and vascular perfusion, ultimately leading to ischaemia. Several chemical factors are involved 
in this inflammatory process, with Yoshimura et al finding significantly elevated vitreous levels of the soluble cytokines 
interleukin (IL) 6 and 8, monocyte chemoattractant protein-1, and VEGF in RVO, and especially in central RVO 
(CRVO).47 This makes corticosteroids a useful class for their treatment.

With macular oedema persisting for a long time post CRVO, the prolonged therapeutic effect of FAc could be helpful 
and reduce the burden of multiple intravitreal injections.48 Coelho et al reported a case of non-ischaemic CRVO that was 
successfully treated with a single intravitreal FAc implant.49 Initially, repeated injections of shorter-acting dexamethasone 
were given, but resulted in fluctuations of vision between 20/32 and 20/200, based on the presence of macular oedema. 
This constant fluctuation on visual acuity was very uncomfortable for the patient being a frequent complaint. The FAc 
implant was successful in providing sustained improvement in visual acuity from 20/200 to 20/25.

The FAc implant has been demonstrated by Ribeiro et al to be effective in a case of ischaemic CRVO and BRVO. The 
patient with the ischaemic CRVO presented a baseline BCVA of 29 letters and a CRT of 664 µm.50 In the absence of 
response to anti-VEGF (bevacizumab and aflibercept) and triamcinolone intravitreal injections, she was proposed to 
a dexamethasone implant (OZURDEX). She showed an anatomical improvement (CRT of 364 µm), although not 
sustained, despite a total of 5 implants. After the FAc implant was administered, a significant and sustained functional 
(BCVA of 38 letters) and anatomical (CRT of 271 µm) improvement was noted. This was similarly proven in the patient 
with BRVO, with sustained resolution of macular oedema at 12 months following the FAc implant.

Despite these clinical case studies, the volume of data regarding the use of FAc for RVO remains limited, and 
therefore its use is “off-label.” Further studies with longer follow-ups and sample sizes are needed to improve the 
confidence in the efficacy and safety of the FAc implant in these patients.

The post-operative macular oedema or Irvine – Gass syndrome is a common complication following intraocular 
surgery and can potentially lead to reduced visual acuity. The pathogenesis of this condition is related to postoperative 
inflammation and inflammatory mediator release and, therefore, steroids play an important role in the treatment and 
prevention.51 Miguel-Escuder et al presented four clinical cases of vitrectomised eyes with post-operative CMO 
irresponsive to conventional treatment including dexamethasone implant (Ozurdex).52 After treatment with Iluvien, 
macular oedema resolved in three cases, while one patient required additional treatment with Ozurdex. A recent study 
from Germany showed favourable outcomes in terms of visual and anatomical improvement in patients with refractory 
post-op CMO treated with a single Iluvien implant.53

The volume of published data regarding the use of FAc for post-operative CMO remains limited and and therefore its use 
is “off-label.” Further larger studies are needed to reliably assess the efficacy and safety of the FAc implant in these cases.

A summary of the reports on Iluvien in the treatment of RVO and Irvine – Gass syndrome is depicted in Table 3.
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Table 2 Summary of Most Important Studies of ILUVIEN and NIPU

Study Design Number of 
Patients

Number of 
Eyes

Follow Up Key Results

Non-infectious uveitis

Jaffe and Pavesio on 

behalf of the Study 
Investigators41

Phase 3, prospective, double- 

masked, multicenter study. 
33 clinical centres.

129 129 36 months 1. Recurrence rate 65.5% Fac vs 97.6% Sham 

2. Median period (days) without recurrence 657.0 Fac vs 70.5 Sham. 
3. Mean recurrence episodes 1.7 Fac vs 5.3 Sham 

4. Adjunctive therapy 57.5% Fac vs 97.6% Sham 

Adverse effects: 
1.IOP (mmHg) mean ± standard deviation 14.5 ± 5.1 Fac vs 14.8 ± 5.3 Sham. 

2. IOP-lowering surgery 5.7% Fac vs 11.9% Sham 

3. Cataract surgery 73.8% Fac vs 23.8% Sham

Jaffe et al38 Ranomised controlled trial 11 11 24 months 1) Mean study eye visual acuity improved from +0.56 to +0.25 and +0.17 logMAR at 12 and 

24 months after implantation, respectively (P = 0.041 and P = 0.016). 
2) The average number of inflammation recurrences in the 12 months before implantation 

was 1.54 episodes per eye. None of the study eyes experienced a recurrence during the 

follow-up period. 
3) Five of 11 eyes received an average of 1.6 posterior sub-Tenon triamcinolone acetonide 

(PSTA) injections in the 12 months preceding implantation. None required a PSTA injection 

after FAc implantation.

Weber et al40 Retrospective observational 

clinical study

8 11 42 months 1. The mean maximum decrease of central retinal thickness throughout the follow-up 

period was 168 ± 202 μm (± standard deviation). 
2. Nine out of 11 eyes showed an improvement in corrected distance visual acuity 

(between + 1 and + 8 lines). 
3. Intraocular pressure increases did not require additional treatment and no major 

ophthalmic complications occurred. 

Adverse effects: 
1. Both phakic eyes required cataract surgery.
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Parvesio and Heinz,39 Prospective, randomised, 

double-masked, multicentre 

comparison. 

87 87 36 months 1. Over 36 months, more FAc treated than fellow eyes remained recurrence-free (28.8% vs 

5.1%, P = 0.001; mean 1.9 vs 4.7 recurrences, respectively, P < 0.0001). 

2. FAc-treated eyes gained +9.6 letters BCVA, versus a loss of −4.4 in fellow eyes (P <  
0.0001). 

3. Intra/periocular adjunctive injections were lower in FAc-treated than fellow eyes (20.3% 

vs 66.1%, P < 0.0001). 
4. Topical corticosteroid use was also lower in FAc-treated than fellow eyes (27.1% vs 

52.5%, P = 0.0041). 

Adverse effects: 
1. Cataract surgery occurred in 72.0% of FAi-treated and 37.0% of fellow eyes.

Pockar et al43 A retrospective 
observational clinical study.

- 11 12 months 1. Mean central retinal thickness (CRT) at baseline was 435 μm ± 176, improving to 296 
μm ± 67 at 12 months. 

2. The mean best corrected visual acuity (BCVA) was stable at 12 months. 

3. There were no observed recurrences of uveitis. 
Adverse effects: 
1. Two eyes received adjunctive treatment for worsening CRT.

Battista et al44 Retrospective observational 

study 

7 10 12 months 1. The area under the curve for BCVA significantly improved from month 6 (p = 0.03). 

2. The CMT improved from month 1 and was persistently lower than baseline until month 

12 (p < 0.001). 
3. No adverse events were recorded over 1 year.

Hikal et al42 Retrospective chart review. 26 34 (30 
pseudophakic 

and 4 phakic) 

18 months 1. Macular oedema was completely resolved in 24 (70.6%) cases treated with FAc. 
2. In 20 eyes (58.5%), visual acuity (VA) improved (from +1 to +5 lines) and remained 

stable in 9 eyes (26.5%). 

Adverse effects: 
1. Five of the treated eyes had a relapse after 23.2 ± 14 months. Three FAc reinjections 

were performed and a drying of the macula was observed. 

2. Three of these eyes had a cataract prior to therapy and the other developed a cataract 
2.5 years after the FAc implant was administered

Buhl et al45 Retrospective cohort study 57 76 12 months 1. BCVA remained stable 
2. CRT reduction (362.7 vs 309.1 μm; p = 0.04) 

3. Reduced intraocular inflammation (0.82 vs 0.3; p = 0.007) 

Adverse effects: 
1. IOP increase (13.68 vs 15.6; p = 0.0507) 

2. cataract development (20% of phakic eyes)
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Table 3 Summary of Most Important Studies of ILUVIEN and RVO & Irvine – Gass Syndrome

Study Design Number of Subjects Number of Eyes Follow Up Key Results

Retinal vein 

occlusion

Coelho et al49 Case report 1 2 (1 was treated with 

FAc and 1 was used as 
a control)

12 months 1. BCVA improved from 20/100 to 20/25. 

2. Central foveal thickness decreased from 578 μm to 393 μm. 
3. IOP maintained normal, controlled by medication.

Ribeiro et al50 Prospective 
international 

review

2 (1 patient had branch retinal vein occlusion 
and 1 patient had ischaemic central retinal vein 

occlusion).

2 12 months 1. The patient with BRVO improved BCVA from counting fingers to 
38 letters and central retinal thickness also improved from 616µm to 

198µm. 

2. The patient with the ischemic CRVO had BCVA improve from 29 
to 38 letters. She also had a CRT improve from 664 µm to 271µm

Miguel-Escuder 
et al52

Case series 4 4 Variable 1. Complete resolution of the CMO (related to Irvine – Gass 
syndrome) in 3 of the 4 cases 

2. One case required an additional Ozurdex implant 

3. Two cases developed ocular hypertension and required drops.

Chronopoulos 

et al53

Retrospective 

study

16 16 24 months 1. At month 12, BCVA improved in 11 eyes, stabilised in 4 eyes, and 

decreased in 1 eye. 
2. At month 24, BCVA remained improved in 5 eyes, remained stable 

in 5 eyes, and decreased in 1 eye 

3. At 12 months, CRT improved in 13 eyes and remained unchanged 
in 2 eyes 

4. At 24 months, CRT improved further in 8 eyes, and remained 

stable in 3 eyes 
Adverse events 
1. IOP > 21mmHg in only 4 eyes, all treated successfully with drops.
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Safety
The most significant concerns surrounding intravitreal injection of steroids revealed by the FAME trials, were the 
development of visually significant cataract and ocular hypertension, or glaucoma. During the trials, four cases of 
endophthalmitis occurred, in which half of these were considered secondary to FAc injection (days 13 and 16 post- 
injection).25 Surprisingly, there have only been a few reported cases of endophthalmitis that have been published in real- 
world studies to date, despite steroid injections known to be immunosuppressive in already compromised patients, such 
as those with diabetes.54 This also highlights the need for increased caution with steroid use in patients with a history of 
herpetic or viral eye disease, as these injections may lead to a higher recurrence rate.

Ocular hypertension is one of the most common adverse events associated with the use of intraocular steroids; with 
up to 13% of patients potentially developing an IOP of >30 mmHg36 (range of occurrence, 7–50%).24,55,56 Comparisons 
with the untreated eye show no ocular hypertension present when specifically assessed.57 This is echoed in the FAME 
study, where IOP was raised in 37.1% of patients who received the 0.2-mg/day FAc implant (n = 375), compared to 
11.9% of those who received a placebo (n = 185). This pattern remained true with both the overall population, and in 
those without prior ocular corticosteroid exposure; with a >30-mmHg rise in IOP more frequently seen in patients who 
received the 0.2-mg/day FAc implant (p < 0.001) than in those who received placebo.14,15

A retrospective study of 26 vitrectomised eyes (with a mean follow-up of 255 days) was performed by Meireles et al, 
where a mean IOP increase of 1.4 mmHg was found between baseline and the last visit (range, 9.0 to þ8.0 mmHg); with 
eight eyes (30.7%) initiating or continuing anti-glaucoma drops.58 Pessoa et al also performed a retrospective study with 
43 eyes (24 vitrectomised and 19 non-vitrectomised), and a mean follow-up of 8.5 months.59 There was no difference in 
the IOP changes between the two groups; however, vitrectomised eyes demonstrated a higher mean IOP elevation (1.6 vs 
0.8 mmHg). The conclusions of the FAME study were supported in a multicentre study from three European countries 
(United Kingdom, Germany, and Portugal), published by the IRISS group. They found that roughly 23% of patients 
required IOP-lowering medication, but with no associated clinically significant changes in their cup-to-disc ratio 
(CDR).60 The percentage of administered glaucoma drops varied from 0% to 15%, with some larger series having an 
even higher rate.22,25,55,60 These larger percentages are more in accordance with the FAME study, in which 26% of 
patients required glaucoma drops. However, 5.2% of patients in IRISS had a baseline IOP of >21 mmHg, which was an 
exclusion criterion in the FAME trials. Despite appropriate topical treatment, glaucoma surgery was deemed necessary in 
up to 14.3% of cases.55

From these studies we can conclude that careful patient selection is of high importance in avoiding complications 
related to ocular hypertension. Currently, the FAc implant is contraindicated in patients with pre-existing glaucoma, and 
it is not approved for use in steroid responders in the United States.61 An idea to improve safety in administration would 
be through introducing a steroid provocation test to patients. Such a test could highlight individuals who may require 
surgical intervention and prevent them from FAc treatment; however, it could not definitely predict the absence of ocular 
hypertension.62 The PALADIN study showed that 96.92% of eyes with a previous IOP response of <25 mmHg after the 
steroid challenge, would have a similar outcome to Fac implant.34 In the FAME study, 6.1% of steroid-naıve patients 
needed IOP-lowering surgery (n = 18), stressing the importance of identifying the individuals who have a strong IOP 
response to corticosteroid therapy.62 Dosing also needs to be highlighted, with no measured increase found in the CDR 
with a 0.2-mg/day dose after 36 months, compared to an increase of 0.1 in the 0.5-mg/day group.62 Subsequently, 
a 0.2-mg/day dose is the implant globally used; however, careful long-term follow-up focusing on IOP is still required.

Besides ocular hypertension, cataract formation is another important issue to tackle when it comes to the use of 
intraocular corticosteroids. It was discovered that cataracts usually develop within the first year of treatment and in 
almost all patients receiving implants after 3 years of follow-up.63 The percentages of cataract surgery were 46% and 
55% in patients with and without chronic macular oedema, respectively; which correlates to the 21% and 11% in the 
matched placebo group.64 At the 36-month follow-up in the FAME study, cataracts developed in 81.7% of baseline 
phakic patients who received the 0.2-mg/day implant (n 1⁄4235), as opposed to the 50.4% of those who received 
a placebo (n = 121).14,15 The visual outcome, however, following extraction, was measurable, if not better, than that in 
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patients with pseudophakia at baseline.14,15,63 These results demonstrate that patients with chronic DMO are more likely 
to gain a 15-letter improvement than those without DMO following cataract extraction.14,15

As is the case with all intravitreal injections, adverse events may occur which are not currently reported in the 
literature. Such events include vitreous haemorrhage, transient ocular hypertension, and retinal tears or detachment.54 

Inside the eye, the presence of the steroid implant can also lead to problems in patients who undergo vitreo-retinal 
surgery, as it can become dislodged into the infusion cannula and cause globe pressurisation difficulties during surgery. 
These implants also run the risk of alternatively migrating to the anterior chamber.65 The benefit–risk ratio of FAc use 
should therefore be acknowledged with each patient before use, as there are associated significant risks of adverse events, 
despite some studies supporting safe bilateral use.29,30,66

Cost-Effectiveness
Retinal conditions, including DMO, can lead to blindness with significant financial impact; the annual cost of blindness 
for UK patients is more than GBP 5 billion.67 Numerous analyses suggest that the FAc implant is a cost-effective 
treatment for both phakic and pseudophakic patients with insufficiently responsive DMO.55,68 A recent systematic 
literature review conducted in Germany over 3 years used a short-term cost–cost model to compare choosing an FA 
implant as a treatment for insufficiently anti-VEGF responding foveas in patients with DMO over other treatments, 
including ranibizumab, aflibercept, and a dexamethasone implant (Ozurdex).69 The review concluded that a single FA 
implant was the most cost-effective (in-label) therapeutic option, with total costs of EUR 10,826, compared to EUR 
17,542, EUR 15,896 and EUR 12,365, for ranibizumab, aflibercept, and the dexamethasone implant, respectively. The 
model determined drug costs as the predominant cost component, followed by the expenses of injections and optical 
coherence tomography.

In a recent NHS study, Quhill and Beiderbeck analysed the overall cost of treatment over 3 years with a single FAc 
implant, compared to using an average of 14 ranibizumab as needed.68 The study took into account the expenses of the 
drugs and administration; along with the costs involved in monitoring patients, any additional interventions needed and 
management of adverse events. These authors calculated that by using the FAc implant over ranibizumab, and taking into 
account the added cost of cataract surgery, savings of roughly £6068 in pseudophakic eyes and £5341 in phakic eyes 
could occur. Therefore, within 3 years following the FAc implant, the need for adjunctive treatment was found to be 
lower than that needed with average anti-VEGF treatment regimens.24,25

These studies demonstrate that the long-acting efficacy, safety profile and tolerability of the FAc implant allows it to 
be a considerable cost-saving option when compared to other treatments. Additionally, minimising the number and need 
for treatments is important for both patients and health-care staff, as department workloads are reduced and treatment 
time can be made available to other patients who need it. An increase in the frequency of injections has also been shown 
to decrease patients’ quality of life, causing an increase in work leave and anxiety.70

Conclusion
Overall, most clinical studies discussed have shown that FAc can be useful in the treatment of several retinal diseases. 
The common thing between DMO, NIPU and RVO is the inflammatory component associated with them and this makes 
corticosteroids a good therapeutic option. However, one of the biggest challenges faced is the chronicity of these 
diseases. FAc provides an option for long-term, stabilization of retinal conditions through constant, slow release of 
therapeutic substance directly to the vitreous cavity of the eye. Other intravitreal therapies, such as anti-VEGF and 
triamcinolone acetate (TA), have provided good therapeutic outcomes for patients with the mentioned retinal conditions, 
however the need for multiple injections is inconvenient for patients with an increase in associated risks.71 FAc offers 
a plausible alternative for patients with persistent or recurrent symptoms despite multiple anti-VEGF injections.15

The most frequently occurring adverse events related to FAc use are cataracts requiring surgery and an increase in 
IOP. Often, phakic eyes developed cataracts requiring surgery; however, the visual outcomes post-cataract surgery were 
similar to the outcomes from the already pseudophakic patients used at baseline.15 IOP measurements were also included 
in most studies and when ocular hypertension occurred, it was often well controlled by topical therapy.
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Therefore, there is growing evidence for the use of FAc in many retinal conditions that are not completely responsive 
to current, short-term therapies, as it offers several advantages over other, and because it is a slow-release implant, 
patients require fewer injections or appointments with their ophthalmologist, which can reduce the burden of treatment. 
Additionally, FAC has been shown to be effective in maintaining visual acuity over the long term, making it a valuable 
option for patients with chronic DMO, recurrent NIPU, and eventually other retinal conditions.
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