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ABSTRACT

Intravitreal Dexamethasone Implant (IDI) (Ozurdex®, Allergan,
Inc. Irvine, CA) is the sustained-release corticosteroid device
approved by the US Food and Drug Administration for the treatment
of macular edema resulted from diabetes mellitus, non-infectious
uveitis and retinal vein occlusion. Along with its anti-inflammatory
effects, the most common side effects associated are cataract
formation and intraocular pressure (IOP) elevation. Although the
exact pathophysiological mechanism remains unclear, increased
aqueous outflow resistance resulted from the biochemical and
structural changes in the trabecular meshwork is deemed responsible
for the well-known IOP elevation. This mini-review investigated
major clinical trials evaluating the IOP changes after 0.7 mg IDI
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administration and summarized their results on IOP changes and its
management.
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INTRODUCTION

Intravitreal Dexamethasone Implant (IDI) (Ozurdex®, Allergan, Inc.
Irvine, CA) is approved by the US Food and Drug Administration
(FDA) for the treatment of macular edema (ME) secondary to
diabetes mellitus (DM), non-infectious uveitis (NIU), and branch or
central retinal vein occlusion (RVO)!!. Although off-label, clinical
efficacy of the implant in various other disease entities characterized
with ME such as post-surgical ME including Irvine-Gass syndrome,
Coats disease and retinitis pigmentosa has also been shown by many
researchers>®l.

STRUCTURAL AND PHARMACOKINETIC
PROPERTIES OF IDI

IDI is a sustained-release device composed of biodegradable glycolic-
lactic acid copolymer containing 700 pg of dexamethasone!”#. The
implant is inserted into the vitreous cavity through the pars plana
with a 22 gauge injector’”. While the implant is metabolized into
water and carbon dioxide, the drug is gradually released into the
vitreous cavity. The clinical effectiveness of the drug is determined
by its pharmacokinetic properties. There are two phases of the drug
release occurring during after each injection: first phase displaying
higher drug concentrations beginning just after the injection and
peaking at two month, followed by a second phase exhibiting a lower
drug concentration sustaining up to 6 months!'”. Pharmacokinetic
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properties of the implant have been found similar in both
vitrectomized and non-vitrectomized eyes!”. The biological effects of
dexamethasone are mediated through the cytoplasmic glucocorticoid
receptors.

STEROID RESPONDERS AND STEROID-
INDUCED IOP ELEVATION

Although IDI is a potent and effective modality for the intraocular
inflammation control, it may lead to some undesirable sight-
threatening adverse events during the follow-up. Along with the
cataract formation, steroid-induced ocular hypertension (OHT)
or glaucoma is the most common side-effect associated with
the implant!"l, OHT is identified as an increase of > 10 mmHg
compared with baseline IOP or IOP > 25 mmHg. Steroid-induced
glaucoma is one of the causes of secondary glaucoma and its clinical
and pathophysiological features are similar to primary open-angle
glaucoma (POAG). IOP elevation occurs in approximately 40%
of general human population who receive long-term steroids. The
individuals who develop steroid-induced IOP elevation are identified
as steroid responders, while those who do not develop IOP elevation
are identified as non-responders. Clinical trials have shown that
more than 90% of POAG patients are steroid responders. It has been
suggested that steroid responders are at greater risk for development
of POAG!*1,

POSSIBLE MECHANISMS OF STEROID-
INDUCED IOP ELEVATION

Although the exact mechanism remains unclear, it is considered that
increased aqueous outflow resistance resulted from biochemical and
structural changes in the trabecular meshwork (TM) is responsible for
steroid-induced IOP elevation or glaucoma. As a result of histologic
studies on human TM specimens obtained from the eyes with steroid-
induced glaucoma, several mechanisms have been proposed for
steroid-induced IOP elevation including increased accumulation
of extracellular matrix materials (fibronectin, glycosaminoglycan,
laminin and elastin), decreased phagocytotic capacity, decreased
activity of protease and stromelysin, increased DNA content and
nuclear size, reorganization of the TM cytoskeleton, formation
of intercellular junctions and rearrangement of specific protein
synthesis!!“"). Experimental studies have reported that steroids
significantly increases expression of MYOC gene at locus GLCA1
(myocilin) which is closely linked to POAG in cultured TM cells!"’.
Alphal-antichymotrypsin, pigment epithelium-derived factor,
decorin, ferritin light chain, fibulin-1C, insulin-like growth factor
binding protein 2, growth arrest specific 1, cornea-derived transcript
6, prostaglandin D, synthase are other genes to be considered to play
arole in steroid responsiveness!'*?2,

The rates of IOP elevation caused by intravitreal steroids are
different. IDI leads to less frequent and less severe IOP elevation than
triamcinolone acetonide (TA) and fluocinolone acetonide (FA), which
are other intravitreal steroids. This difference may be explained by its
pharmacokinetic and pharmacological properties. Because of more
lipophilic properties, TA and FA result in a greater accumulation in
TM than the dexamethasone. Also different steroids activate different
gene expressions in human TM®24. In a meta-analyses study
conducted by Kiddee et al*?, the percentages of OHT following the
steroid administration were found 32% (28.2-36.3%) in 4 mg TA
injected eyes, 79% (72.2-84.5%) and 66% (50.2-78.8%) in high and
low-dose (2.1 mg vs. 0.59 mg) FA implant inserted eyes and 15% (9.2-
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24.3%) and 11% (6.4-17.9%) in high and low-dose IDI (0.70 mg vs.
0.35 mg) inserted eyes. Retisert® (Bausch & Lomb, Inc., Rochester,
NY, USA) and Iluvien® (Alimera Sciences Limited, Aldershot, UK)
are two commercial forms of steroid devices containing FA on the
market. While the Retisert® consists of 0.59 mg FA approved by US
FDA for the treatment of posterior NIU in 2005, [luvien® contains
0.19 mg FA approved by US FDA for the treatment of chronic DME
in 201423, The percentages of IOP elevation in Retisert®?% and
Tluvien®?" inserted eyes were found 59% and 37-45% (low (0.2 pg/
d)-high dose (0.5 pg/d)), respectively.

MAJOR CLINICAL TRIALS EVALUATING
IOP CHANGES AFTER 0.7 MG IDI
ADMINISTRATION

IOP elevation is considered a common adverse event that may occur
after the administration. IOP outcomes in clinical trials of IDI are
summarized in Table 12542, Different studies have reported the rates
of IOP of > 25 mmHg in patients who developed IOP elevation
following IDI administration are ranged from 7.1% to 58.7%.
In addition, percentage of patients who required IOP-lowering
medication following the injection has been reported between 10.9%
and 54%. IOP elevation is usually well-controlled with IOP-lowering
medication in most of studies and the rate of patients who underwent
glaucoma surgery is not reported more than 2% in any study!?**21.

In a very recent study conducted by Ventura et al.’®), the authors
evaluated the long-term (24 months) cumulative probability of IOP
elevation associated with the IDI that was administered in various
indications (DME, RVO, NIU). They suggested that IOP elevation
was common, generally mild and well-tolerated. Moreover, the
cumulative probability of having an IOP > 35 mmHg, > 25 mmHg
and > 21 mmHg were found 7%, 30% and 60% at 24 months,
respectively. The authors reported that probability of initiating IOP-
lowering medication was 54% at 24 months and glaucoma surgery
was required in 0.9% (4 eyes) of the eyes. They demonstrated that
cumulative effect of repeated injections of IDI did not appear to
increase the risk of IOP elevation.

Malclés et al® (SAFODEX study) investigated the safety of the
IDI used in different indications (DME, RVO, NIU, and post-surgical
ME), and reported the incidence and risk factors of OHT. The authors
reported that the percentage of patients who developed OHT during
the study was 28.5%. The percentages of patients with IOP of > 35
mmHg and > 25 mmHg and were 6% and 20%, respectively. The
authors reported that the increase in IOP was most common at two
month within a range of day eight to month three after the injection.
Also, authors searched whether the IOP elevation was different or not
in various disease entities and the patients who developed OHT was
significantly more in the NIU (38%) and RVO (36%) groups than in
the DME group (17%). In this trial, male gender, younger age, high
myopia (> 25 mm), preexisting glaucoma treated with multiple IOP-
lowering medications, and diagnosis of RVO, NIU and type | DM
were found as significant risk factors for developing OHT following
the IDI administration, but vitreous (vitrectomized or not) or lens
(phakic/pseudophakic) status were not associated with an increased
risk of IOP elevation. Interestingly, the authors suggested that type 2
DM might have a protective effect with less IOP elevation.

MEAD study group?®?! investigated the IOP changes after IDI in
the DME patients. They revealed that a significant IOP elevation
was revealed in approximately one-third of the patients during the
follow-up of three years and IOP elevation occurred between 1.5 and
3 months after the injection and returned to its baseline at 6 months
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Table 1 Summary of Intraocular Pressure Changes Reported after the Intravitreal Administration of 0.7 mg Dexamethasone Implant in Several Clinical
Trials.

Zarranz-Ventura et al®! 2019

Singer et al® REINFORCE Study 2018

Choi et al®! 2018

Malcles et al® SAFODEX Study 2017

Eter et al®? German Ozurdex in RVO Real World Study Group 2017

Maturi et al® Ozurdex MEAD Study Group 2016

Lam et al®! Ozurdex CHROME Study Group 2015

Mazzarella et al*®! 2015

Capone et al®! Ozurdex SHASTA Study 2014

Guigou et al® MOZART Study 2014

Gillies et al® the BEVORDEX Study Group 2014

Callanan®! Ozurdex PLACID Study Group 2013

Boyer et al®! Ozurdex CHAMPLAIN Study Group 2011

Lowder et al*!l Ozurdex HURON Study Group 2011




Karti O et a/. Effect of dexamethasone implant on intraocular pressure

Haller et al® GENEVA Study Group 2011

*Randomized-controlled
*421 patients
*12 months

RVO

60days)

Patients who received two IDI (n = 341);
increase from the baseline=>32.8% (during the study);
*After the first injection > 10 mmHg increase from the
baseline>12.6% (at 60 days); *After the second injection
- >10 mmHg increase from the baseline>15.4% (at

>10 mmHg

IOP-lowering medication—>25.9%;
Glaucoma surgery>1.4%;

IOP: intraocular pressure; IDI: intravitreal dexamethasone implant; DME: diabetic macular edema; RVO: retinal vein oclusion; NIU: non-infectious uveitis.

after the implantation. They stated that increased IOP was mostly
controlled by the topical IOP-lowering medication and surgical
treatment was required in only four patients. Similar to SAFODEX
study®!), the authors also stated that the patient’s lens status
(pseudophakic or phakic eyes) had no effect on IOP.

In the CHAMPLAIN study™” in which the effect of the IDI
was evaluated in vitrectomized eyes, the authors reported an IOP
elevation in 16% of the eyes and the rate of patients who had an IOP
elevation (> 25 mmHg) peaked at week eight (9%), but decreased to
0% at week 26 following the injection. In addition, they stated that
the increase in IOP could be controlled by IOP-lowering medications
and no patients required surgical intervention. This study shows that
peak time of IOP elevation in vitrectomized eyes is similar to non-
vitrectomized eyes after the injection.

Mazzarella et al® examined the effect of IDI on IOP in ME
patients. The patients were divided into two groups; group 1 (no
history of OHT or glaucoma) and group 2 (preexisting glaucoma
or OHT). Before the injection, all patients in group 2 were under
10P-lowering medication and had a controlled IOP. The authors
reported that the percentages of patients who had an IOP higher
than 21 mmHg were 21.5% in group 1 and 59.3% in group 2. The
authors reported that the risk of IOP elevation was higher in patients
who had a history of glaucoma or OHT. They suggested that the
IOP elevation was temporary and only one patient with neovascular
glaucoma required glaucoma surgery. As in the SAFODEX study®'),
CHAMPLAIN study™”, and GENEVA study!*?, Mazzarella et al’®*!
also reported an IOP peak of two months after the IDI administration.
Although the IOP elevation response to topical steroid treatments
is more frequent in children than adults'*?), the percentages of the
patients with childhood uveitis who developed IOP elevation,
requiring IOP-lowering medication and surgical intervention are
similar to adult uveitis patients. In an adult study, Lowder et al.
(HURON study)®! reported that less than 10% of patients had a
moderate (> 25 mmHg) IOP elevation and less than 23% of patients
required IOP-lowering medication during the study period. In a
pediatric study conducted by Sella et al*, the authors investigated
safety and effectiveness of IDI in pediatric uveitis, they reported a
transient IOP elevation in two eyes (2/14, 14%) at week 4 following
the injection and they stated that both patients were treated with [OP-
lowering medications and IOP was normalized within 6 months. In
another pediatric study on uveitis conducted by Tomkins-Netzer et
al™, four eyes (4/22) had TOP of > 25 mmHg. Of these, three patients
were treated successfully with IOP-lowering medication. One case
with previous glaucoma surgery required a surgical revision.

CONCLUSIONS

As clinical evidence is growing with each passing day,
dexamethasone implant related IOP elevation is considered as usually
transitory and also manageable with temporarily prescribed anti-
glaucomatous medications. Glaucoma surgery is advised only in a
very small number of patients. However, the risk of IOP elevation is
higher in patients who had preexisting glaucoma or OHT. Patients
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having risk factors for IOP elevation should be closely monitored to
detect possible IOP rise.

REFERENCES

1. Cebeci Z, Kir N. Role of implants in the treatment of diabetic
macular edema: focus on the dexamethasone intravitreal implant.
Diabetes Metab Syndr Obes. 2015; 8: 555-66. [PMID: 26604809];
[DOI: 10.2147/DMS0.S73540]

2. Khurana RN, Porco TC. Efficacy and safety of dexamethasone
intravitreal implant for persistent uveitic cystoid macular edema.
Retina. 2015; 35: 1640-6. [PMID: 25741813]; [DOI: 10.1097/
IAE.0000000000000515]

3. Bellocq D, Korobelnik JF, Burillon C, Voirin N, Dot C, Souied
E, Conrath J, Milazzo S, Massin P, Baillif S, Kodjikian L. Effec-
tiveness and safety of dexamethasone implants for post-surgical
macular oedema including Irvine-Gass syndrome: the EPISODIC
study. Br J Ophthalmol. 2015; 99: 979-83. [PMID: 25583283];
[DOTI: 10.1136/bjophthalmol-2014-306159]

4.  Dutra Medeiros M, Alkabes M, Nucci P. Effectiveness of the
Dexamethasone Intravitreal Implant for Treatment of Patients with
Diabetic Macular Oedema. Eur Endocrinol. 2014; 10: 111-116.
[PMID: 29872474]; [DOIL: 10.17925/EE.2014.10.02.111]

5. Saatci AO, Selver OB, Seymenoglu G, Yaman A.Bilateral intra-
vitreal dexamethasone implant for retinitis pigmentosa-related
macular edema. Case Rep Ophthalmol. 2013; 4: 53-8. [PMID:
23616764]; [DOI: 10.1159/000350544]

6.  Saatci AO, Doruk HC, Yaman A. Intravitreal dexamethasone im-
plant (ozurdex) in coats’ disease. Case Rep Ophthalmol. 2013; 4:
122-8. [PMID: 24163679]; [DOI: 10.1159/000355363]

7. Chang-Lin JE, Attar M, Acheampong AA, Robinson MR, Whit-
cup SM, Kuppermann BD, Welty D. Pharmacokinetics and phar-
macodynamics of a sustained-release dexamethasone intravitreal
implant. Invest Ophthalmol Vis Sci. 2011; 52: 80-6. [PMID:
20702826]; [DOI: 10.1167/iovs.10-5285]

8. Kuppermann BD, Blumenkranz MS, Haller JA, Williams GA,
Weinberg DV, Chou C, Whitcup SM; Dexamethasone DDS Phase
II Study Group.Randomized controlled study of an intravitreous
dexamethasone drug delivery system in patients with persistent
macular edema. Arch Ophthalmol. 2007; 125: 309-17. [PMID:
17353400]; [DOI: 10.1001/archopht.125.3.309]

9. Chan A, Leung LS, Blumenkranz MS. Critical appraisal of the

clinical utility of the dexamethasone intravitreal implant (Ozurdex)

for the treatment of macular edema related to branch retinal vein

occlusion or central retinal vein occlusion. Clin Ophthalmol. 2011;

5:1043-9. [PMID: 21845032]; [DOI: 10.2147/OPTH.S13775]

Shah KK, Majumder PD, Biswas J. Intravitreal therapeutic agents

in noninfectious uveitic macular edema. Indian J Ophthalmol

2018; 66: 1060-1073. [PMID: 30038143]; [DOI: 10.4103/ijo.

1JO_35_18]

Dot C, El Chehab H, Russo A, Agard E. Ocular hypertension-

after intravitreal steroid injections: clinical update as of 2015.

J Fr Ophtalmol 2015; 38: 656-664. [PMID: 26099427]; [DOI:

10.1016/j.jf0.2015.03.002]

Bollinger KE, Smith SD. Prevalence and management of elevated

intraocular pressure after placement of an intravitreal sustained-

release steroid implant. Curr Opin Ophthalmol. 2009; 20: 99-103.

10.

11.

12.



Karti O ef a/. Effect of dexamethasone implant on intraocular pressure

14.

20.

21.

22.

23.

24.

25.

26.

[PMID: 19248312]; [DOI: 10.1097/ICU.0b013e32831d7f3a]
Bermudez JY, Webber HC, Brown B, Braun TA, Clark AF, Mao
WA. Comparison of Gene Expression Profiles between Glucocorti-
coid Responder and Non-Responder Bovine Trabecular Meshwork
Cells Using RNA Sequencing. PLoS One. 2017; 12: e0169671.
[PMID: 28068412]; [DOI: 10.1371/journal.pone.0169671]

Tektas OY, Lutjen-Drecoll E. Structural changes of the trabecular
meshwork in different kinds of glaucoma. Exp Eye Res 2009; 88:
769-775. [PMID: 19114037]; [DOI: 10.1016/j.exer.2008.11.025]
Wordinger RJ, Clark AF. Effects of glucocorticoids on the trabec-
ular meshwork: towards a better understanding of glaucoma. Prog
Retin Eye Res 1999; 18: 629-667. [PMID: 10438153]

Johnson DH, Bradley JM, Acott TS. The effect of dexamethasone
on glycosaminoglycans of human trabecular meshwork in perfu-
sion organ culture. Invest Ophthalmol Vis Sci. 1990; 31: 2568-
2571. [PMID: 2125032]

Steely HT, Browder SL, Julian MB, Miggans ST, Wilson KL,
Clark AF. The effects of dexamethasone on fibronectin expression
in cultured human trabecular meshwork cells. /nvest Ophthalmol
Vis Sci 1992; 33: 2242-2250. [PMID: 1607235]

Ishibashi T, Takagi Y, Mori K, Naruse S, Nishino H, Yue BY,
Kinoshita S. cDNA microarray analysis of gene expression chang-
es induced by dexamethasone in cultured human trabecular mesh-
work cells. Invest Ophthalmol Vis Sci. 2002; 43: 3691-7. [PMID:
12454038]

Fan BJ, Wang DY, Tham CC, Lam DS, Pang CP. Gene expression
profiles of human trabecular meshwork cells induced by triam-
cinolone and dexamethasone. Invest Ophthalmol Vis Sci. 2008; 49:
1886-97. [PMID: 18436822]; [DOI: 10.1167/i0vs.07-0414]

Lo WR, Rowlette LL, Caballero M, Yang P, Hernandez MR, Bor-
ras T. Tissue differential microarray analysis of dexa-methasone
induction reveals potential mechanisms of steroid glaucoma. /n-
vest Ophthalmol Vis Sci. 2003; 44: 473-485. [PMID: 12556371]
Sonia Phulke, Sushmita Kaushik, Savleen Kaur, SS Pandav.
Steroid-induced Glaucoma: An Avoidable Irreversible Blindness.
J Curr Glaucoma Pract. 2017; 11: 67-72. [PMID: 28924342];
[DOI: 10.5005/jp-journals-10028-1226]

Kiddee W, Trope GE, Sheng L, Beltran-Agullo L, Smith M,
Strungaru MH, Baath J, Buys YM. Intraocular pressure monitor-
ing post intravitreal steroids: a systematic review. Surv Oph-
thalmol 2013; 58: 291-310. [PMID: 23768920]; [DOI: 10.1016/
j.survophthal.2012.08.003]

Nehme A, Lobenhofer EK, Stamer WD, Edelman JL. Glucocorti-
coids with different chemical structures but similar glucocorticoid
receptor potency regulate subsets of common and unique genes in
human trabecular meshwork cells. BMC Med Genomics 2009; 2:
58. [PMID: 19744340]; [DOI: 10.1186/1755-8794-2-58]

Thakur A, Kadam R, Kompella UB. Trabecular meshwork and
lens partitioning of corticosteroids: implications for elevated in-
traocular pressure and cataracts. Arch Ophthalmol 2011; 129: 914-
920. [PMID: 25742157]; [DOLI: 10.1001/jamaophthalmol.20]
deOliveira Dias JR, Nunes RP, Goldhardt R. New Drugs and New
Posterior Delivery Methods in CME. Curr Ophthalmol Rep. 2017:
160-168. [PMID: 29062594 PMCID: PMC5650193]; [DOI:
10.1007/s40135-017-0134-3]

Jaffe GJ, Martin D, Callanan D, Pearson PA, Levy B, Comstock
T; Fluocinolone Acetonide Uveitis Study Group. Fluocinolone
acetonide implant (Retisert) for noninfectious posterior uveitis:
thirty-four-week results of a multicenter randomized clinical
study. Ophthalmology. 2006; 113: 1020-7. [PMID: 16690128];
[DOTI: 10.1016/j.0phtha.2006.02.021]

Campochiaro PA, Brown DM, Pearson A, Chen S, Boyer D,
Ruiz-Moreno J, Garretson B, Gupta A, Hariprasad SM, Bailey C,
Reichel E, Soubrane G, Kapik B, Billman K, Kane FE, Green K;
FAME Study Group. Sustained delivery fluocinolone acetonide
vitreous inserts provide benefit for at least 3 years in patients with
diabetic macular edema. Ophthalmology. 2012; 119: 2125-32.

306

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

[PMID: 22727177]; [DOI: 10.1016/j.0phtha.2012.04.030]
Zarranz-Ventura J, Sala-Puigdollers A, Velazquez-Villoria D,
Figueras-Roca M, Copete S, Distefano L, Boixadera A, Garcia-
Arumi J, Adan A; Hospital Clinic--Hospital Vall de Hebron Intra-
vitreal Dexamethasone Implant study group. Long-term probabili-
ty of intraocular pressure elevation with the intravitreal dexameth-
asone implant in the real-world. PloS One. 2019; 14: €0209997.
[PMID: 30608950]; [DOI: 10.1371/journal.pone.0209997]

Singer MA, Dugel PU, Fine HF, Capone A Jr, Maltman J. Real-
World Assessment of Dexamethasone Intravitreal Implant in
DME: Findings of the Prospective, Multicenter REINFORCE
Study. Ophthalmic Surg Lasers Imaging Retina. 2018; 49: 425-
435. [PMID: 29927470]; [DOI: 10.3928/23258160-20180601-07]
Choi W, Park SE, Kang HG, Byeon SH, Kim SS, Koh HJ, Lee
S, Seong GJ, Kim CY, Kim M. Intraocular pressure change after
injection of intravitreal dexamethasone (Ozurdex) implant in Ko-
rean patients. Br J Ophthalmol. 2018 Dec 6. [PMID: 30523044];
[DOI: 10.1136/bjophthalmol-2018-312958]

Malclés A, Dot C, Voirin N, Vié AL, Agard E, Bellocq D, Denis
P, Kodjikian L. Safety of Intravitreal Dexamethasone Implant
(Ozurdex): The SAFODEX study. Incidence and Risk Factors
of Ocular Hypertension. Retina 2017; 37: 1352-1359. [PMID:
2776864]; [DOI: 10.1097/IAE.0000000000001369]

Eter N, Mohr A, Wachtlin J, Feltgen N, Shirlaw A, Leaback R;
German Ozurdex in RVO Real World Study Group. Dexametha-
sone intravitreal implant in retinal vein occlusion: real-life data
from a prospective, multicenter clinical trial. Graefes Arch Clin
Exp Ophthalmol. 2017, 255: 77-87. [PMID: 27460280]; [DOI:
10.1007/s00417-016-3431-x]

Maturi RK, Pollack A, Uy HS, Varano M, Gomes AM, Li XY, Cui
H, Lou J, Hashad Y, Whitcup SM; OzurdexMEAD Study Group.
Intraocular pressure in patients with diabetic macular edema treat-
ed with dexamethasone intravitreal implant in the 3-year MEAD
study. Retina. 2016; 36: 1143-52. [PMID: 26871523]; [DOI:
10.1097/IAE.0000000000001004]

Lam WC, Albiani DA, Yoganathan P, Chen JC, Kherani A, Ma-
berley DA, Oliver A, Rabinovitch T, Sheidow TG, Tourville E,
Wittenberg LA, Sigouin C, Baptiste DC. Real-world assessment
of intravitreal dexamethasone implant (0.7 mg) in patients with
macular edema: the CHROME study. Clin Ophthalmol 2015; 9:
1255-1268. [PMID: 26203215]; [DOI: 10.2147/OPTH.S80500]
Mazzarella S, Mateo C, Freixes S, Burés-Jelstrup A, Rios J,
Navarro R, Garcia-Arumi J, Corcostegui B, Arrondo E. Effect
of intravitreal injection of dexamethasone 0.7 mg (Ozurdex(R))
on intraocular pressure in patients with macular edema. Oph-
thalmic Res 2015; 54: 143-149. [PMID: 26394206]; [DOI:
10.1159/000438759]

Capone A Jr, Singer MA, Dodwell DG, Dreyer RF, Oh KT, Roth
DB, Walt JG, Scott LC, Hollander DA. Efficacy and safety of two
or more dexamethasone intravitreal implant injections for treat-
ment of macular edema related to retina vein occlusion (Shasta
study). Retina 2014; 34: 342-351. [PMID: 23846381]; [DOI:
10.1097/1AE.0b013e318297{842]

Guigou S, Hajjar C, Parrat E, Merite PY, Pommier S, Matonti F,
Prost-Magnin O, Meyer F. Multicenter Ozurdex® assessment for
diabetic macular edema: MOZART study. J Fr Ophtalmol. 2014;
37: 480-5. [PMID: 24813119]; [DOI: 10.1016/;.jf0.2014.03.001]
Gillies MC, Lim LL, Campain A, Quin GJ, Salem W, Li J, Good-
win S, Aroney C, McAllister IL, Fraser-Bell S. A randomized
clinical trial of intravitreal bevacizumab versus intravitreal dexa-
methasone for diabetic macular edema: the BEVORDEX study.
Ophthalmology. 2014; 121: 2473-81. [PMID: 25155371]; [DOL:
10.1016/j.0phtha.2014.07.002]

Callanan DG, Gupta S, Boyer DS, Ciulla TA, Singer MA, Kup-
permann BD, Liu CC, Li XY, Hollander DA, Schiffman RM,
Whitcup SM; Ozurdex PLACID Study Group. Dexamethasone
intravitreal implant in combination with laser photocoagulation



39.

40.

41.

Karti O et a/. Effect of dexamethasone implant on intraocular pressure

for the treatment of diffuse diabetic macular edema. Ophthalmol-
ogy. 2013; 120: 1843-51. [PMID: 23706947]; [DOI: 10.1016/
j.ophtha.2013.02.018]

Boyer DS, Faber D, Gupta S, Patel SS, Tabandeh H, Li XY, Liu
CC, Lou J, Whitcup SM; Ozurdex CHAMPLAIN Study Group.
Dexamethasone intravitreal implant for treatment of diabetic
macular edema in vitrectomized patients. Retina 2011; 31: 915-
923. [PMID: 2148734]; [DOI: 10.1097/IAE.0b013e318206d18c]
Lowder C, Belfort R Jr, Lightman S, Foster CS, Robinson MR,
Schiffman RM, Li XY, Cui H, Whitcup SM; Ozurdex HURON
Study Group. Dexamethasone intravitreal implant for noninfec-
tious intermediate or posterior uveitis. Arch Ophthalmol. 2011;
129: 545-53. [PMID: 21220619]; [DOI: 10.1001/archophthal-
mol.2010.339]

Haller JA, Bandello F, Belfort R Jr, Blumenkranz MS, Gillies M,
Heier J, Loewenstein A, Yoon YH, Jiao J, Li XY, Whitcup SM;

307

42.

43.

44,

Ozurdex GENEVA Study Group, Li J. Dexamethasone intravitreal
implant in patients with macular edema related to branch or cen-
tral retinal vein occlusion twelve-month study results. Ophthal-
mology. 2011; 118: 2453-60. [PMID: 21764136]; [DOI: 10.1016/
j-ophtha.2011.05.014]

Kwok AK, Lam DS, Ng JS, Fan DS, Chew SJ, Tso MO. Ocular-
hypertensive response to topical steroids in children. Ophthalmol-
ogy. 1997; 104: 2112-6. [PMID: 9400772]

Sella R, Oray M, Friling R, Umar L, Tugal-Tutkun I, Kramer M.
Dexamethasone intravitreal implant (Ozurdex®) for pediatric
uveitis. Graefes Arch Clin Exp Ophthalmol. 2015; 253: 1777-82.
[PMID: 2622844]; [DOI: 10.1007/s00417-015-3124-x]
Tomkins-Netzer O, Talat L, Seguin-Greenstein S, Bar A, Lightman
S. Outcome of Treating Pediatric Uveitis With Dexamethasone
Implants. A4m J Ophthalmol. 2016; 161: 110-5. [PMID: 26478217
DOLI: 10.1016/j.2j0.2015.09.036]



