
World Journal of
Diabetes

ISSN 1948-9358 (online)

World J Diabetes  2021 August 15; 12(8): 1141-1362

Published by Baishideng Publishing Group Inc



WJD https://www.wjgnet.com I August 15, 2021 Volume 12 Issue 8

World Journal of 

DiabetesW J D
Contents Monthly Volume 12 Number 8 August 15, 2021

EDITORIAL

Clinical effects of antidiabetic drugs on psoriasis: The perspective of evidence-based medicine1141

Zhang MX, Zheng BY, Chen HX, Chien CW

REVIEW

Gut microbiota as a target for prevention and treatment of type 2 diabetes: Mechanisms and dietary 
natural products

1146

Xia F, Wen LP, Ge BC, Li YX, Li FP, Zhou BJ

Current progress in metabolomics of gestational diabetes mellitus1164

Wang QY, You LH, Xiang LL, Zhu YT, Zeng Y

Progress in treatment of type 2 diabetes by bariatric surgery1187

Jin ZL, Liu W

Genetics of macrovascular complications in type 2 diabetes1200

Tonyan ZN, Nasykhova YA, Danilova MM, Glotov AS

MINIREVIEWS

Place of intravitreal dexamethasone implant in the treatment armamentarium of diabetic macular edema1220

Karti O, Saatci AO

Cardiac changes in infants of diabetic mothers 1233

Al-Biltagi M, El razaky O, El Amrousy D

Effect of inflammatory bowel disease treatments on patients with diabetes mellitus1248

Bower JAJ, O'Flynn L, Kakad R, Aldulaimi D

Perioperative challenges in management of diabetic patients undergoing non-cardiac surgery1255

Galway U, Chahar P, Schmidt MT, Araujo-Duran JA, Shivakumar J, Turan A, Ruetzler K

ORIGINAL ARTICLE

Basic Study

Decabromodiphenyl ether causes insulin resistance and glucose and lipid metabolism disorders in mice1267

Alimu A, Abudureman H, Wang YZ, Li MY, Wang JS, Liu ZL

Case Control Study

Clinical significance of serum miR-129-5p in patients with diabetes mellitus presenting macrovascular 
complications

1282

He XY, Ou CL



WJD https://www.wjgnet.com II August 15, 2021 Volume 12 Issue 8

World Journal of Diabetes
Contents

Monthly Volume 12 Number 8 August 15, 2021

Retrospective Study

Association of β-cell function and insulin resistance with pediatric type 2 diabetes among Chinese children1292

Xu ZR, Du HW, Cui LW, Zheng RX, Li GM, Wei HY, Lu FY, Chen LL, Wu CS, Zhang SX, Zhang SL, Liu F, Zhang MY, Pei Z, 
Sun CJ, Wu J, Luo FH

Observational Study

Polymorphisms in HIF-1a gene are not associated with diabetic retinopathy in China1304

Liu YH, Guo C, Sun YQ, Li Q

SYSTEMATIC REVIEWS

Which predictors could effect on remission of type 2 diabetes mellitus after the metabolic surgery: A 
general perspective of current studies?

1312

Akkus G, Tetiker T

What can we learn from β-cell failure biomarker application in diabetes in childhood? A systematic review1325

Calderón-Hernández MF, Altamirano-Bustamante NF, Revilla-Monsalve C, Mosquera-Andrade MB, Altamirano-
Bustamante MM



WJD https://www.wjgnet.com III August 15, 2021 Volume 12 Issue 8

World Journal of Diabetes
Contents

Monthly Volume 12 Number 8 August 15, 2021

ABOUT COVER

Editorial Board Member, Vaia D Raikou, PhD, Chief Doctor, Department of Nephrology, Doctors' Hospital, Athens 
11257, Greece. vraikou@med.uoa.gr

AIMS AND SCOPE

The primary aim of World Journal of Diabetes (WJD, World J Diabetes) is to provide scholars and readers from various 
fields of diabetes with a platform to publish high-quality basic and clinical research articles and communicate their 
research findings online. 
  WJD mainly publishes articles reporting research results and findings obtained in the field of diabetes and 
covering a wide range of topics including risk factors for diabetes, diabetes complications, experimental diabetes 
mellitus, type 1 diabetes mellitus, type 2 diabetes mellitus, gestational diabetes, diabetic angiopathies, diabetic 
cardiomyopathies, diabetic coma, diabetic ketoacidosis, diabetic nephropathies, diabetic neuropathies, Donohue 
syndrome, fetal macrosomia, and prediabetic state.

INDEXING/ABSTRACTING

The WJD is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®), 
Current Contents/Clinical Medicine, Journal Citation Reports/Science Edition, PubMed, and PubMed Central. The 
2021 Edition of Journal Citation Reports® cites the 2020 impact factor (IF) for WJD as 3.763; IF without journal self 
cites: 3.684; 5-year IF: 7.348; Journal Citation Indicator: 0.64�Ranking: 80 among 145 journals in endocrinology and 
metabolism; and Quartile category: Q3. 

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Lin-YuTong Wang; Production Department Director: Yu-Jie Ma; Editorial Office Director: Jia-Ping Yan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Diabetes https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1948-9358 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

June 15, 2010 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Timothy Koch https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/1948-9358/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

August 15, 2021 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/1948-9358/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJD https://www.wjgnet.com 1220 August 15, 2021 Volume 12 Issue 8

World Journal of 

DiabetesW J D
Submit a Manuscript: https://www.f6publishing.com World J Diabetes 2021 August 15; 12(8): 1220-1232

DOI: 10.4239/wjd.v12.i8.1220 ISSN 1948-9358 (online)

MINIREVIEWS

Place of intravitreal dexamethasone implant in the treatment 
armamentarium of diabetic macular edema

Omer Karti, Ali Osman Saatci

ORCID number: Omer Karti 0000-
0001-5085-0079; Ali Osman Saatci 
0000-0001-6848-7239.

Author contributions: Karti O and 
Saatci AO contributed to the 
conception of the paper, literature 
review, critical revision, and 
approval of the final version.

Conflict-of-interest statement: The 
authors declare no conflicts of 
interest.

Open-Access: This article is an 
open-access article that was 
selected by an in-house editor and 
fully peer-reviewed by external 
reviewers. It is distributed in 
accordance with the Creative 
Commons Attribution 
NonCommercial (CC BY-NC 4.0) 
license, which permits others to 
distribute, remix, adapt, build 
upon this work non-commercially, 
and license their derivative works 
on different terms, provided the 
original work is properly cited and 
the use is non-commercial. See: htt
p://creativecommons.org/License
s/by-nc/4.0/

Manuscript source: Invited 
manuscript

Specialty type: Ophthalmology

Country/Territory of origin: Turkey

Peer-review report’s scientific 
quality classification

Omer Karti, Department of Ophthalmology, İzmir Democracy University, İzmir 35330, Turkey

Ali Osman Saatci, Department of Ophthalmology, Dokuz Eylul University, İzmir 35330, Turkey

Corresponding author: Ali Osman Saatci, MD, Professor, Department of Ophthalmology, 
Dokuz Eylul University, İnciraltı Mahallesi Mithatpaşa cad. No. 1606 Balçova, İzmir 35330, 
Turkey. osman.saatci@yahoo.com

Abstract
Diabetic macular edema (DME) is a very important and well-known cause of 
visual loss in diabetics. Blood–retina barrier disruption and consequent 
intraretinal fluid accumulation may lead to retinal thickening at the posterior pole 
namely DME. Even though it is not clearly understood, current evidence suggests 
that chronic low-grade inflammation characterized with various cytokines has a 
major role in the occurrence of DME. Clinical trials are continuously shaping our 
treatment approaches for the eyes with DME. Today, vascular endothelial growth 
factor (VEGF) inhibitor and steroid administrations are the main alternatives in 
DME treatment. Dexamethasone (DEX) implant (Ozurdex®; Allergan, Inc., Irvine, 
CA, United States) was approved by the United States Food & Drug Adminis-
tration in 2014 for DME treatment. The implant is made up of a biodegradable 
solid copolymer that is broken down by releasing its active ingredient into the 
vitreous cavity over time. Biphasic release feature of this sustained-release drug 
delivery system ensures its efficacy for up to 6 mo with an acceptable and 
manageable safety profile. DEX implant provides a favorable anatomical and 
functional outcome in DME as shown in several randomized-controlled studies 
but has a relatively higher ocular side-effect profile such as increased risk of 
cataract formation and raised intraocular pressure when compared to the gold 
standard anti-VEGF agents. Thus, DEX implant becomes the second-line 
treatment option demonstrating inadequate clinical response to anti-VEGF 
therapy. However, it can be preferred as the first-line treatment in vitrectomized 
and pseudophakic eyes. Even in some selected conditions DEX implant is favored 
over anti-VEGF agents where the use of VEGF-inhibitors is either inappropriate or 
contraindicated such as the patients with a recent history of a major cardio-
vascular or cerebrovascular event, pregnancy and noncompliant to frequent visits. 
This mini-review briefly overviews the efficacy, safety profile and complications 
of DEX implant and summarizes the outcome of DEX implant administration in 
major clinical studies on DME treatment.
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Core Tip: Administration of dexamethasone (DEX) implant is among the main 
therapeutic alternatives for treating the diabetic macular edema (DME). Though DEX 
implant provides a long-standing anatomic and visual improvement, implant induced 
cataract progression and intraocular pressure elevation limit its clinical use as the first-
line treatment but DEX implant can sometimes be the preferred option in previously 
vitrectomized eyes, pseudophakic eyes, and in some specific conditions where the use 
of vascular endothelial growth factor inhibitors is either contraindicated or suboptimal. 
In this mini-review, we overviewed the randomized-controlled trials, real-life clinical 
experiences, and meta-analyses on DEX implant treatment in DME.

Citation: Karti O, Saatci AO. Place of intravitreal dexamethasone implant in the treatment 
armamentarium of diabetic macular edema. World J Diabetes 2021; 12(8): 1220-1232
URL: https://www.wjgnet.com/1948-9358/full/v12/i8/1220.htm
DOI: https://dx.doi.org/10.4239/wjd.v12.i8.1220

INTRODUCTION
Diabetic macular edema (DME) is a common cause of vision loss in the working-age 
population suffering from diabetes mellitus (DM) and characterized by retinal 
thickening at the posterior pole, intraretinal and/or subretinal fluid accumulation due 
to hyperpermeable retinal vasculature and microenvironmental alterations[1-3]. DME 
may occur at any stage of diabetic retinopathy (DR) varying from mild non-prolif-
erative to proliferative DR and is often closely associated with systemic and ocular risk 
factors. Long disease duration, elevated systolic blood pressure and high HbA1c level 
are among the systemic risk factors whereas main ocular risk factor is the severity of 
DR[3]. Prevalence of DME varies between 2.7% and 11.1% among the patients having 
DR and the prevalence is affected by the type of DM, race, ethnicity and the disease 
duration[4-9]. Patients with a longer duration of diabetes have a higher prevalence of 
DME. It is estimated that 20% of patients who have diabetes for more than 10 years 
and 30% of patients having diabetes for more than 25 years will likely develop DME
[10].

Although the exact molecular mechanisms remain unclear, building evidence has 
indicated the role of inflammation and angiogenesis in its pathogenesis. However, the 
sequence of the pathophysiological events is quite complex and not still fully 
understood. Chronic hyperglycemia is the main culprit initiating the pathologic 
process by triggering the endothelial dysfunction and subsequent blood-retina barrier 
disruption[11,12]. Capillary basement membrane thickening, pericyte loss, capillary 
dilation, and increased vascular permeability are the early retinal microvascular 
abnormalities that stimulate the pro-inflammatory and pro-angiogenic processes in 
DME[12]. Although vascular endothelial growth factor (VEGF), a potent cytokine and 
vasopermeability factor, seems to be the key player in the DME, it is definitely not the 
sole responsible inflammatory cytokine. Moreover, it is still obscure whether increased 
VEGF production is the cause or consequence of the inflammation or not[11]. Chronic 
low-grade inflammatory response involves leukostasis, macrophage accumulation and 
elevation of pro-inflammatory factors (cytokines, chemokines, adhesion molecules and 
angiogenic factors) such as interleukin (IL)-1β, IL-6, IL-8, interferon gamma-induced 
protein 10, stromal cell-derived factor 1, monocyte chemotactic protein 1, intercellular 
adhesion molecule-1, vascular cell adhesion molecule-1, VEGF, platelet-derived 
growth factor, transforming growth factor-beta, placental growth factor, tumor 
necrosis factor-α, matrix metalloproteinase 1 and 9 and results in blood-retina barrier 
disruption characterized with damaged endothelial cell junctions and increased 
vasopermeability. Pathophysiological process and biochemical pathways of DME are 
illustrated in Figure 1[3,9-16].

https://www.wjgnet.com/1948-9358/full/v12/i8/1220.htm
https://dx.doi.org/10.4239/wjd.v12.i8.1220
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Figure 1  Pathophysiology and biochemical pathways of diabetic macular edema.

Currently, focal or grid laser photocoagulation, intravitreal VEGF-inhibitors, intrav-
itreal steroids and pars plana vitrectomy are among the treatment options for the DME 
treatment[12]. However, their sequencing is still a matter of debate. Earlier studies 
have reported that focal laser, where laser beam is directed mainly at the leaking 
microaneurysms selectively and grid laser photocoagulation where laser beam is 
administered over the diffuse leakage areas generally reduces the risk of moderate 
vision loss in patients with fovea-involved DME, but does not usually provide any 
visual gain but laser treatment does not target at the molecular pathways underlying 
the formation of DME[10,17-19]. Nowadays, grid laser photocoagulation is very rarely 
used and focal laser photocoagulation is used only in a minority of patients due to 
success story of intravitreal therapies. Currently, pharmacotherapy (VEGF-inhibitors 
and steroids) is considered as a better therapeutic option than the laser therapy and 
widely employed especially for the center-involved DME as it targets the underlying 
molecular pathways[10,20,21]. The efficacy of VEGF-inhibitors has already been 
proven in many major randomized-controlled clinical trials as they provided a better 
anatomic and visual outcome. For the time being, European society of retina specialists 
(EURETINA) guideline is recommending the intravitreal anti-VEGF agents as the first-
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line therapy for the center involved DME[22]. However, the necessity of frequent even 
monthly intravitreal injections creates a great inconvenience for the majority of 
patients especially with persistent or recurrent DME due to their relatively short 
vitreous half-life and thereby anti-VEGF treatment causes a tremendous burden not 
only for the patients but also to the caregivers[20]. Physicians generally prefer to 
switch from one anti-VEGF agent to other or to a DEX implant in patients who do not 
respond well or show an inadequate response to ongoing anti-VEGF therapy or add 
laser treatment[21,22].

Intravitreal corticosteroid administration is utilized in eyes with DME as the 
paramount role of inflammation is evident. Steroids inhibit phospholipase A2 and 
arachidonic acid pathways and display their effects not only by reducing the VEGF 
expression but also suppressing the other inflammatory cytokines and thereby 
blocking the leukostasis and improving the vascular permeability[9,10]. Intravitreal 
drug administration is very efficacious as higher intraocular drug concentrations can 
be achieved with infrequent systemic side-effects[10]. Dexamethasone (DEX) 
phosphate, triamcinolone acetonide (TA), and fluocinolone acetonide (FA) are the 
three currently available synthetic steroids administered intravitreally and have 
different glucocorticoid-receptor binding activity and lipophilicity with contrasting 
relative potencies[9]. DEX, a steroid with potent anti-inflammatory effect, is five-times 
more effective than the TA, but has a shorter half-life in the vitreous cavity. TA has a 
lower anti-inflammatory effect but a longer half-life than DEX. Due to short half-life of 
DEX, TA has long been used for the management of DME intravitreally[9,17].

The sustained-release steroid implants have been developed in conjunction with the 
technological advances and innovations. Besides their long-acting anti-inflammatory 
effect, the implants look more advantageous as satisfactory anatomical and functional 
outcomes can be achieved with significantly fewer number of intravitreal injections[9,
20,22,23]. DEX implant (Ozurdex®; Allergan, Inc., Irvine, CA, United States) is a 
biodegradable solid polymer drug-delivery system and contains 0.7 mg of DEX. The 
implant is administered intravitreally by a single-use injection device with a 23-gauge 
needle[23]. An example of Ozurdex intravitreal injection device is displayed in 
Figure 2. The drug-delivery system is based on the diffusion principle by releasing 
DEX into the vitreous cavity in two phases: an initial high-concentration phase, 
followed by a second low-concentration phase. Biphasic release fashion of the implant 
can extend its treatment effect up to 6 mo according to its label. However, the 
maximum effect of DEX implant occurs approximately 2 mo after the injection and 
then treatment effect slowly wanes[9,20,22,24]. The implant is initially metabolized 
into lactic and glycolic acid due to its biodegradable property, and then subsequently 
cleared from the vitreous by being metabolized into water and carbon dioxide[17]. Its 
effect is also predictable in vitrectomized eyes as vitreous surgery does not affect the 
pharmacokinetics of the implant. The appearance of a DEX implant in an eye with 
DME is illustrated in Figure 3.

According to the EURETINA guidelines, steroids have been recommended as a 
second-line treatment for the DME treatment as they are fraught with a relatively 
higher ocular side effect profile than the VEGF-inhibitors, and generally preferred in 
patients with persistent DME who do not respond despite having 3-6 consecutive anti-
VEGFs injections[22]. However, steroids can sometimes be preferred as the first-line 
treatment on some special occasions where VEGF inhibitors are either contraindicated 
(such as the patients with a history of major cardiovascular event and pregnancy) or 
expected to achieve suboptimal treatment outcome such as in vitrectomized and non-
compliant patients[9,20,22].

While DEX implant is currently the most popular and commonly used corticos-
teroid implant, FA implant has also been employed for the treatment of chronic DME 
with a similar anti-inflammatory potency. Iluvien (Alimera Sciences, Aldershot, 
United Kingdom) is a commercially available, non-biodegradable steroid implant 
loaded with 0.19 mg FA. The implant is injected into the vitreous cavity with a 25-
gauge needle and its effect may extend up to 36 mo. Iluvien is approved by United 
States Food & Drug Administration (FDA) for the treatment of chronic DME in 
patients who do not experience steroid induced intraocular pressure (IOP) rise 
previously based on the fluocinolone acetate for macular edema studies in September 
2014. EURETINA guidelines have suggested that DEX implant should be preferred 
over FA implant. However, the guidelines have also suggested that FA implant may 
be considered for nonsteroid responder (patients who do not develop steroid-induced 
IOP elevation) with chronic DME who is unresponsive to other treatments[20-22]. 
Since TA is off-label and associated with more cataract formation and IOP elevation, 
EURETINA guidelines have recommended that TA should only be administered when 
patients cannot reach the FDA approved steroid agents[22].
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Figure 2  Ozurdex single-use intravitreal injection device with a 23-gauge needle.

Figure 3  Color fundus picture of a right eye showing the diabetic macular edema related circinate hard exudates, intraretinal 
hemorrhages and old laser burns together with a Dexamethasone implant located in the vitreous cavity (black-arrow).

MAJOR DEX IMPLANT TRIALS FOR THE TREATMENT OF DME
DEX implant was first approved for retinal vein occlusion treatment by FDA in 2009 
and then was approved for the management of DME in 2014[20]. Table 1 summarizes 
the major clinical studies about DEX implant administration in patients with DME[24-
33]. Most of these studies investigated the efficacy and safety profile of DEX implant in 
phakic and/or pseudophakic patients including previously vitrectomized eyes either 
as a monotherapy or in combination with laser photocoagulation or VEGF-inhibitors.

MEAD (two randomized, multicenter, masked, sham-controlled, phase III trials 
with identical protocols) is the registering trial evaluating the safety and efficacy of 
DEX implant in patients with DME[24]. 1048 patients with center-involved DME were 
randomized for the administration of 0.7 mg and 0.35 mg of DEX implant or a sham 
procedure and followed up for 3 years with an average of 4-5 injections. MEAD trials 
elucidated that the percentage of patients with ≥ 15-letter improvement in best-
corrected visual acuity (BCVA) and mean average reduction in central macular 
thickness (CMT) at the end of the 3-year follow-up from the baseline was higher in 
patients treated with 0.7 mg or 0.35 mg of DEX implants than the sham procedure with 
a favorable safety profile. 0.7 mg DEX implant was approved by the FDA based on the 
MEAD trials[24].

In a prospective, multicenter, phase II clinical study conducted by Ozurdex 
CHAMPLAIN study group[26], the efficacy and safety of 0.7 mg DEX implant were 
evaluated in difficult to treat previously vitrectomized eyes with DME. Statistically 
significant improvement in BCVA and reduction in CMT was reported following the 
first injection at 2 and 6 mo[26].

Multicenter Ozurdex® assessment for DME (MOZART)[29] study retrospectively 
investigated the efficacy and safety of 0.7 mg DEX implant in DME patients with 
visual impairment. The authors concluded that favorable anatomical and functional 
outcomes were obtained with an acceptable and manageable side effect profile as 
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Table 1 Summary of major clinical trials of dexamethasone implant in patients with diabetic macular edema

Ref.

Study design, number of 
patients, mean or median 
follow-up period after the 
first injection

Treatment 
indications Anatomical and functional outcomes

Boyer et al[24], 
Ozurdex MEAD 
study group

Multicenter, randomized, 
sham-controlled, phase III 
clinical study

Statistically significantly higher mean CMT reduction from baseline during the 
study in both DEX implant groups than the sham group

1048 patients DEX implant 0.7 mg: -111.6 µm

DEX implant 0.7 mg (351) DEX implant 0.35 mg: -107.9 µm

DEX implant 0.35 mg (347) Sham group: - 41.9 µm

Sham (350) Statistically significant improvement in BVCA with DEX implant at year 3. A 
significantly greater percentage of patients with a ≥ 15-letter improvement in 
BCVA from baseline in both DEX implant groups than sham at year 3

3 yr DEX implant 0.7 mg: 22.2%

DEX implant 0.35 mg: 18.4%

DME

Sham group: 12%

Haller et al[25] Multicenter, randomized-
controlled clinical trial

A statistically significant improvement in CMT and fluorescein leakage after 
DEX implant compared with the observation group. Change in CMT from 
baseline at month 3: 0.7 mg DEX implant: -132 µm, observation group: +30 µm

315 patients A statistically significantly higher proportion of eyes improving in BCVA (≥ 10 
letters) in 0.7 mg DEX implant (26% and 33%) than in observation group (9% 
and 12%) at months 2 and 3. The difference between the 0.7 mg DEX implant 
(30%) and observation group (23%) was maintained through month 6, but not 
statistically significant after month 3

DEX implant 0.7 mg (105)

DEX implant 0.35 mg (105)

Observation group (105)

6 m

DME

Boyer et al[26], 
Ozurdex 
CHAMPLAIN study 
group

Multicenter, prospective, open-
label, phase II clinical study

Significant decrease in CMT at 2 mo and 6 mo after the first injection. The mean 
change from baseline CMT (403 µm): -156 µm at month 2 and -39 µm month 6

55 patients Significant improvement in BCVA at month 2 and 6. The mean increase in 
BCVA from baseline (54.5 letters): 6.0 letters at month 2 and 3.0 letters at month 
6. 30.4% of patients gained ≥ 10 letters in BCVA at month 2

6 mo

DME

Callanan et al[27], 
Ozurdex PLACID 
study group

Multicenter, randomized, 
sham-controlled, double-
masked, phase II clinical study

Significant decrease in CMT and area of leakage in the combination of DEX 
implant with the laser than in the laser alone

253 patients The percentage of patients who gained ≥ 10 letters in BVCA in the combination 
of DEX implant with laser was significantly higher at week 1 and months 1, 4, 
and 9 (ranged from 22.2%-30.3%), but not month 12

DEX implant plus laser (126 
patients)

Laser alone (127 patients)

12 mo

DME

Gillies et al[28], 
BEVORDEX Study 
Group

Multicenter, prospective, 
randomized, phase II study

Greater mean CMT reduction in the DEX group than in bevacizumab

88 eyes of 61 patients DEX implant: -187 µm

Bevacizumab (42 eyes) Bevacizumab: -122 µm

DEX implant (46 eyes) The percentage of patients with a ≥ 10-letter improvement in BCVA

12 mo Bevacizumab: 40% (17 eyes of 42)

DME



Karti O et al. Dexamethasone implant in the management of DME

WJD https://www.wjgnet.com 1226 August 15, 2021 Volume 12 Issue 8

DEX implant: 41% (19 eyes of 46)

Guigou et al[29], 
MOZART study

Multicenter, retrospective 
study

Decrease in mean CMT: 239 μm at month 2 and 135 μm at month 6

74 patients Improvement in mean BCVA from the baseline: 8.5 letters at month 2 and 7.6 
letters at month 6. The percentage of patients who gained greater than 15 letters 
in BVCA at month 6 was 27%

6 mo

DME

Singer et al[30], 
REINFORCE Study

Multicenter, prospective, 
observational, phase IV clinical 
study

Statistically significant decrease in CMT (from -121.2 μm to -140.3 μm) from the 
baseline after the first three DEX injections at all months through month 12

177 patients (180 eyes) Statistically significant improvement in BCVA (ranged from +7.0 approximate 
ETDRS letters to +9.1 letters from baseline) after the first three DEX injections. 
The percentage of patients who gained greater than 15 approximate EDTRS 
letters in BVCA: 36%

12 m

DME

Mello Filho et al[31] Multicenter, retrospective 
observational clinical study

Statistically significant reduction in median CMT

282 patients (329 eyes) Baseline: 425 μm

After DEX implant: 270 μm

Statistically significant improvement in median BCVA.

Baseline: 0.7 log-MAR/50 letters

DME

After DEX implant: 0.3 logMAR/70 letters

Malclès et al[32] 
RELDEX study

128 eyes of 89 patients A statistically significant improvement in CMT

16 mo Baseline: 451 μm, month 12: 370 μm, month 24: 377 μm, and month 36: 280 μm

Statistically significant improvement in mean BCVA from the baseline (50.5 
letters): 54 letters at month 2, 54.7 letters at month 12, 56 letters at month 24 and

DME

60.6 letters at month 36. The percentage of eyes achieving at least a 15-letter 
improvement from the baseline at month 36: 25.4%

Rosenblatt et al[33], 
ARTES study group

Multicenter, retrospective, 
cohort study

Statistically significant CMT reduction was obtained throughout the first 6 mo. 
This effect diminished after month 3 but maintained until month 6. Mean 
change in CMT: -174 μm

287 patients (340 eyes) Significant improvement in BCVA during the first six months. The percentage 
of eyes with a ≥ 10-letter improvement in BCVA after DEX implant injections: 
37.8%

1.7 yr

DME

BCVA: Best-corrected visual acuity; CMT: Central macular thickness; DEX: Dexamethasone phosphate; DME: Diabetic macular edema; EDTRS: Early 
treatment diabetic retinopathy study.

previously published studies[29].
In another study conducted by Ozurdex PLACID group[27], authors evaluated the 

efficacy of a combination of DEX implant with laser photocoagulation and compared it 
with the laser photocoagulation alone for the treatment of diffuse DME. They found 
that the percentage of patients who gained ≥ 10 letters in BVCA was significantly 
greater in the combination group at 1 and 9 mo, but no significant difference was 
noted between the two treatment arms at 12 mo. Similarly, the reduction in CMT and 
the leakage area were found significantly greater in the combination group than the 
group treated with laser photocoagulation alone. They suggested that the combination 
of DEX implant with laser reduced the vascular leakage and retinal edema and 
improved the BCVA than the laser treatment in eyes with diffuse DME[27].

The BEVORDEX study[28] compared DEX implant with bevacizumab adminis-
tration for the center-involving DME and reported the clinical outcome at 12 mo. 
Although similar rates of improvement in BCVA were achieved in both treatment 
groups, the anatomical improvement was better in the DEX implant group. Also, 
improvement in anatomic and visual outcomes was attained with fewer injections in 
the DEX implant group than the bevacizumab group[28].
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REINFORCE[30], a multicenter prospective phase IV clinical study, evaluated the 
real-world efficacy and safety of 0.7 mg DEX implant in patients with treatment-naïve 
and previously treated patients. This study reported that DEX implant was effective in 
improving BCVA and CMT in real-world clinical practice with similar administration 
frequency and safety profile as in previous reports[30].

In RELDEX study conducted by Malclès et al[32], the efficacy and safety profile of 
DEX implant were evaluated retrospectively in patients with DME. The authors 
reported that DEX implant administered in real-life situations provided favorable 
anatomical and visual acuity outcomes with a good safety profile over the 3-year 
follow-up[32].

In a very recent multicenter study conducted by ARTES study group[33], the real-
life efficacy and safety of DEX implant in DME patients were evaluated. Patients were 
divided into groups as early (< 6 mo) and late (≥ 6 mo) stage DME, naïve and 
previously treated eyes, and controlled and uncontrolled DM. As a result of this 
retrospective cohort study comprising of 340 eyes of 287 patients, a statistically 
significant improvement in BCVA and reduction in CMT was reported after the DEX 
implant injections. However, its effect started to diminish after the 3 mo but still 
maintained till 6 mo. In addition, the authors reported that vision improvement was 
greater in treatment naïve patients than the previously treated patients. CMT 
reduction was more in patients with controlled DM than in uncontrolled DM. More 
eyes with early-stage DME gained ≥ 10 letters and lost ≥ 10 letters than the late-stage 
DME patients[33].

Castro-Navarro et al[34], in another study comparing the naïve and previous treated 
DME patients demonstrated a significant improvement in BCVA in both naïve and 
previous treated eyes with the DEX implant treatment. However, the proportion of 
DME patients who gained ≥ 10 letters was significantly greater in the naïve group. 
Mean CMT was decreased significantly in both groups but a greater mean CMT 
reduction was reported in the naïve group. The authors also reported favorable 
outcomes with the DEX implant even in the refractory patients who failed to respond 
to previous treatments[34].

As mentioned above, VEGF-inhibitors are generally the first-choice in center-
involved DME management. However, DME may persist despite continuous anti-
VEGF therapy in some patients. A Diabetic Retinopathy Clinical Research Network 
study Protocol U, a phase II multicenter randomized clinical trial, investigated the 
efficacy of DEX implant addition into the treatment regimen for the patients with 
persistent DME who have previously received ranibizumab injections without any 
clinical improvement. The study included 129 eyes of 116 patients who received at 
least three injections of ranibizumab before a run-in phase and had persistent DME 
with a BCVA ≤ 20/32. After the run-in phase, patients with persistent DME and poor 
vision was randomized into one of the two treatment group; a combination group 
(ranibizumab plus DEX implant, 64 eyes) and a ranibizumab only group (64 eyes). 
Then the patients were followed up monthly and received continued ranibizumab re-
treatment in both groups every 4 wk based on a structured re-treatment protocol. This 
study demonstrated that there was no significant difference in BCVA between the 
combination (+ 2.7 letters) and ranibizumab only groups (+ 3 letters) at 6 mo. 
However, a significant difference between the two groups in terms of anatomical 
outcome was noted in favor of combination group (-110 μm vs -62 μm). In addition, the 
percentage of DME resolution was 52% in the combination group vs 31% in the 
ranibizumab only group. The authors stated that adding DEX implant to the ongoing 
ranibizumab treatment did not improve BCVA at 6 mo in patients with persistent 
DME, but CMT was reduced significantly[35].

In a retrospective study, Busch et al[36] have assessed the efficacy of DEX implant 
administered after three consecutive anti-VEGF injections in patients with persistent 
DME when compared to patients with continuous mono anti-VEGF treatment. The 
authors found that anatomical outcome was better in the group of patients switched 
early to DEX implant following three anti-VEGF injections at 12 mo than those patients 
kept on anti-VEGF injections[36].

Besides the studies reporting the efficacy of DEX implant either alone or sequential 
use with the VEGF-inhibitors, there are a few studies evaluating the simultaneous use 
of the DEX implant with an anti-VEGF agent for the DME treatment. These studies 
suggested that simultaneous intravitreal injections of anti-VEGF and DEX implant 
might be a superior treatment option than the anti-VEGF treatment alone with a 
favorable anatomic and visual outcome and an acceptable safety profile[37-39]. 
However, the size of these studies was small.
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META-ANALYSES ON THE DME TREATMENT WITH DEX IMPLANT
In a recent meta-analysis conducted by He et al[20] comparing the effectiveness and 
safety of DEX implant and VEGF-inhibitors in DME treatment, visual improvement is 
comparable in both DEX implant and VEGF-inhibitor groups. However, better 
anatomic outcomes were obtained with the DEX implant at 6 mo with fewer injections. 
The researchers reported that there was no significant difference between the two 
groups in terms of reduction in CMT at 12 mo and added that the visual benefit was 
not fully reflected in patients who received DEX implants due to cataract progression. 
Because of its ocular side effects, the authors suggested that DEX implant can only be 
recommended as the first-line treatment in selected cases including patients 
unresponsive to anti-VEGF agents, pseudophakic patients and reluctant patients who 
did not want to have frequent visits and intravitreal injections[20].

In a current meta-analysis study conducted by Khan et al[40], 3859 patients from 15 
studies were analyzed to evaluate the efficacy of DEX implant in patients with 
recalcitrant DME who do not respond despite having at least six previous anti-VEGFs 
injections. The mean follow-up period of the patients was 6 mo, ranging from 3-36 mo. 
Significant improvement in mean BCVA (four lines or 20 ETDRS letters) was reported 
with DEX implant. The authors suggested that clinicians fortunately have a chance to 
employ many treatment alternatives for DME management nowadays and they 
concluded that DME patients resistant to anti-VEGF therapy should be recognized and 
steroid therapy should be considered to reach better anatomic and visual outcomes. 
Authors noted that the efficacy of the DEX implant will decrease over time and 
repeated injections may be required to maintain the visual gain[40].

Kodjikian et al[41], have reported the efficacy of pharmacotherapy in patients with 
DME by assessing real-life observational studies and compared anti-VEGF agents with 
DEX implant. Overall, they have analyzed 63 studies evaluating the efficacy of VEGF-
inhibitors (n: 32) and DEX implant (n: 31). The final BCVA value was 61.2 letters in the 
DEX implant group and 62 letters in the anti-VEGF group. Additionally, BCVA gains 
from the baseline were reported as + 9.6 letters in DEX implant group and + 4.7 letters 
anti-VEGF group. Although the final BVCA was similar in both groups, BCVA gains 
from the baseline were higher in DEX implant group. This meta-analyses has 
suggested that gain of more letters with the DEX implant might be partially explained 
by the lower baseline BCVA in patients receiving the DEX implant or less frequent 
anti-VEGF injections administered in observational studies than in the interventional 
studies[41].

EXPERT RECOMMENDATIONS FOR THE MANAGEMENT OF DME WITH 
DEX IMPLANT IN REAL-LIFE PRACTICE
Recommendations of EURETINA guidelines were based on the randomized-controlled 
trials, which do not fully reflect the real-life scenarios due to their designs. Experts of 
several countries have prepared their own consensus documents using a Delphi 
approach regarding the use of DEX implant for the management of DME in daily 
practice.

Spanish MOMENTUM-D study group has concluded that DEX implant is partic-
ularly beneficial in the DME treatment in patients with a history of major 
cardiovascular event, vitrectomized patients, pseudophakic patients, non-compliant 
patients, patients requiring cataract surgery, and patients with substantial inflam-
matory component. The consensus paper has also recommended that switching to 
DEX implant should be considered after three anti-VEGF injections[42].

Italian experts have stated that DEX implant has the best ocular tolerance among the 
other intravitreally administered steroids and should be considered first over TA and 
FA especially in pseudophakic and vitrectomized patients. According to them, 
switching to DEX implant should be employed after the loading-phase of anti-VEGF 
therapy in resistant DME patients. Experts have concluded that pro-re-nata is an 
appropriate treatment regimen for further DEX implant administrations and the 
clinicians should not wait for 6 mo for re-treatment[43].

German consensus paper suggested that switching to DEX implant should be 
performed in patients with inadequate treatment response following 3-6 monthly anti-
VEGF injections. They also suggested that the implant might be useful in patients with 
long-term DME characterized with massive lipid exudates. BCVA, CMT and IOP have 
been stated to be the major parameters for the re-treatment decision. Similar to other 
consensus documents and EURETINA guidelines, DEX implant is recommended as 
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the first-line therapy in pseudophakic patients, reluctant patients who do not want to 
attend frequent visits and receive frequent injections, and patients with known 
vascular diseases. They also stated that the implant should not be implemented in both 
eyes on same day[44].

SAFETY OF DEX IMPLANT ADMINISTRATIONS
DEX implant may cause some undesirable ocular complications during or after the 
administration[22-50]. Foreign body sensation, eye pain and pruritus, conjunctival 
hyperemia, conjunctival edema, conjunctival hemorrhage, anterior chamber cell and 
flare, increased IOP, cataract, vitreous hemorrhage, and myodesopsia are among the 
reported ocular adverse events[12,24-26]. Retinal tear, retinal detachment, vitreous 
loss, intralenticular injection of the implant and endophthalmitis have been reported 
as the rare ocular adverse events associated with any type of intravitreal injection[12,
50]. In addition, DEX implant may migrate into the anterior chamber in aphakic eyes, 
vitrectomized eyes, eyes with sutured intraocular lens implantation, patients with 
weak lens zonules or a posterior capsule defect related to a previous complicated 
cataract surgery[48,49] and cause further ocular complications. Cataract progression 
and steroid-induced ocular hypertension or glaucoma are the most frequent and 
important ocular side-effects associated with the implant[47] DEX binds less to the 
trabecular meshwork and lens as it is less lipophilic than the TA and FA. 
Understandably, DEX implant is associated with a lower risk of glaucoma and cataract 
formation. Although the precise mechanism of IOP rise is not fully understood 
increased aqueous outflow resistance due to structural and biochemical changes in the 
trabecular meshwork is thought to be the cause for IOP elevation[9,12]. Many studies 
have been reported different rates of IOP elevation[24-33,46]. An IOP increase of ≥ 10 
mmHg was reported between 6.8%-27.7% of the patients[24,25,27,28,30-33,46]. IOP of ≥ 
25 mmHg was reported in 6.6%-32% of patients[24-33,46]. Also, IOP of ≥ 35 mmHg 
was reported in 0.9%-6.6% of patients[24,26,27,30-33,46]. IOP-lowering medication was 
required in 6.3% and 41.5% of the patients[24,26,27,30,32,33,46]. While 0.9% of the 
patients in the MEAD study required glaucoma surgery[24,46] some studies reported 
no need for glaucoma surgery[25-33]. Cataract formation or progression is the most 
common ocular complication of DEX implant leading to decrease in visual acuity and 
the need for cataract surgery usually increases after the second year of treatment[12]. 
This almost inevitable complication is reported between 4% and 67.9% of patients in 
several manuscripts[24,26,27,28,31,33,46]. Besides ocular adverse events, systemic 
adverse events such as worsening of hypertension, chest pain, angina, and renal 
failure have been rarely reported[28].

CONCLUSION
DEX implant can provide visual and anatomical improvement with a fewer number of 
intravitreal injections in eyes with DME as briefly summarized above. It has a well- 
accepted efficacy profile in DME treatment but is generally preferred as the second-
line treatment option due to its less favorable safety profile than the anti-VEGF agents. 
On the other hand, it can be a primary option in a selected group of patients such as 
vitrectomized patients, pseudophakic patients, patients with a recent cerebrovascular 
or cardiovascular event history and patients who experienced suboptimal treatment 
benefit with anti-VEGF therapy. Cataract and increased IOP are the most common 
implant-related ocular adverse events but in most instances they are clinically 
acceptable and well- manageable. Although combined utilization of the anti-VEGF 
agents and DEX implant either consecutively or simultaneously is possible it is still not 
proven whether there is an additional treatment benefit in administering them in 
combination.
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