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Purpose: To analyze the real-life clinical outcome of a single dexamethasone implant
(DEX) injection in the treatment of persistent diabetic macular edema (DME) after anti-
vascular endothelial growth factor (anti-VEGF) agents in a sample of the Jordanian
population.

Methods: An observational case study design that involved a retrospective chart review
analysis in a tertiary hospital in Amman, Jordan. Patients who showed persistent DME after
receiving at least six doses of anti-VEGF agents for DME treatment were included.
Results: The study population consisted of 72 participants (29 females, 43 males) having an
average age of 66 years. All patients had best-corrected visual acuity (BCVA) less than 0.7
(6/9) and SD-OCT documented center-involved DME. The study results showed that the
average baseline BCVA improved from 0.205+0.1 before DEX injection to 0.358+0.1 at 3
months post-injection (p<0.0001). The central mean thickness (CMT) showed significant
improvement also (539.347+132.402 to 379.041+99.430, p<0.0001). There was a mean of 3
mmHg increase in intraocular pressure at 3 months post-injection (p<0.0001), however, only
4% of patients required medical treatment. Other inflammatory biomarkers in OCT, such as
intraretinal hyper-reflective dots (HRD), showed significant improvement also (23.67+16 to
14.83+13, p<0.0001). No other significant safety concerns were noticed.

Conclusion: A single DEX injection showed significant clinical and anatomical improve-
ment in DME cases that are persistent after anti-VEGF treatment in our sample, with an
excellent safety profile. In case of supply shortage of intravitreal injections, which occurs
frequently at our center, a single DEX injection may be utilized as an effective DME therapy.
Further research is mandated to identify clinical response in a larger sample and more
frequent injections.
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Introduction

Diabetes mellitus (DM) is a major global health epidemic. In the United States
alone, the lifetime probability of diabetes mellitus for individuals born in 2000 is
33% for males and 39% for females." Diabetic macular edema (DME) is an
important cause of impairment of vision among patients who have diabetes melli-
tus, and approximately 50% of the patients who have DME end up having multiple

lines of visual acuity loss in less than 2 years of diagnosis.”

submit your manuscript

Dove n

http:

in 3

Clinical Ophthalmology 2021:15 1285-1291 1285
© 2021 Al-Latayfeh et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at hltpx /Iwww.dovepress.com/
BY Nc terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creati g/li by-nc/3.0/). By accessing

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, pmwded the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



http://orcid.org/0000-0003-2107-8213
http://orcid.org/0000-0001-8573-7893
mailto:motasem974@gmail.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com

Al-Latayfeh et al

Dove

The chronic stage of elevated serum glucose is a part of
the breakdown of the retinal blood barrier.* Accumulation
of hypoxia, oxygen-free radicals, and mediators of inflam-
mation is likely to result in VEGF-A release, leading to the
breakdown of tight junctions present in the blood vessels,
ultimately resulting in extravasation of fluids and proteins
in the retina and choroid.* Studies put forward that anti-
vascular endothelial growth factor (anti-VEGF) agents like
bevacizumab, pegaptanib, and ranibizumab and aflibercept
are valuable treatment modalities for the treatment of
DME.” Increased utilization of corticosteroids has been
observed in the treatment of DME as an alternative treat-
ment for specific patients resistant to laser photocoagula-
tion and intravitreal anti-VEGF treatment.®

The factors of inflammation play a pivotal part in the
pathophysiology of diabetic retinopathy along with DME,
in suggestion with the chronic illnesses involved.’
Corticosteroids inhibit leukocytosis and expression of
prostaglandins and proinflammatory cytokines, enhance
vascular tight junctions’ barrier function, and reduce
VEGF levels. Therefore, intravitreal corticosteroids may
play an essential role as an alternative treatment for
DM.6-10

Dexamethasone intravitreal (DEX) implant (0.7 mg)
(Ozurdex®, Allergan, Inc., Irvine, CA, USA) consists of
micronized Dexamethasone in a biodegradable copolymer
of polylactic-co-glycolic acid. It slowly releases steroids
into the vitreous over about 6 months.!'! In 2014, based on
the MEAD study results, the United States Food and Drug
Administration (FDA) and most European countries
approved DEX to treat DME.'*!?

It was demonstrated by Dexamethasone intravitreal
implant 0.7mg (DEX 0.7) that it might improve both
central macular thickness (CMT) and best-corrected visual
acuity (BCVA) (Boyer et al 2014). Previous studies have
focused on the effectiveness of multiple intravitreal dex-
amethasone (DEX) injections in patients with diabetic
muscular edema (DME). The efficacy of Intravitreal injec-
tions of DEX combined with anti-vascular endothelial
growth factor inhibitors (anti-VEGF) has been proven in
several randomized clinical trials, which reported better
outcomes than any other treatment plan.'*'> Although
DME treatment with DEX involves several injections
repeated at variable intervals, we used to have a shortage
of supply of drugs for a certain period during the year,
which leaves some patients taking only one DEX injec-
tion. Therefore, this study aimed to evaluate the effect of
a single intravitreal dexamethasone implant (DEX) in

patients with persistent DME after anti-vascular endothe-
lial growth factor (anti-VEGF) therapy in a tertiary center
in Amman—Jordan.

Materials and Methods

The present study is a retrospective chart review study that
included patients with persistent DME that were shifted to
treatment with DEX intravitreal injection after anti-VEGF
between 2017 and 2019. The study was approved by the
Institutional Board Review (IRB) at the Hashemite
University. The IRB waived the patient consent form
since this was a chart review study. The study protocol
involved strict patient data confidentiality, and complies
with Declaration of Helsinki. Following were the inclusion
criteria: patients with DM, center-involved DME (CI-
DME) with central mean subfield thickness (CMT) more
than 300 pm on SD-OCT (Topcon, USA) and best-
corrected visual acuity (BCVA) less than 6/9 or 0.7 with
previous treatment of anti-VEGF for at least 6 consecutive
injections, and dexamethasone implant given at least 4
weeks after the last anti-VEGF injection.

Full demographic data were collected for all patients.
Functional and anatomical data before and after DEX
injection were also recorded. Those included best-
corrected visual acuity (BCVA), intraocular pressure
(IOP), CMT, number of previous anti-VEGF injections,
the presence of hyperreflective dots on OCT (HRD), type
of DME, state of the lens, and use of antiglaucoma or need
for glaucoma surgery. We classified DME into four differ-
ent categories based on OCT: Cystoid Macular Edema
(CME) where OCT shows a predominantly cystic pattern,
Diffuse DME where OCT shows diffuse retinal thickening,
epiretinal membrane (ERM) if OCT shows obvious ERM
at the surface of the macula, vitreomacular traction (VMT)
in cases where OCT shows anteroposterior traction sec-
ondary to abnormally attached vitreous (Figure 1).

The data collection was done in an Excel sheet
(Microsoft Corp., 2020, CA, USA). SPSS package (IBM
Corp., ver. 26, CA, USA) was employed for statistical
analysis utilizing the Student’s #-test for paired data.
ANOVA and regression linear modelling were used to
assess factors predicting functional and anatomical out-
comes. A p-value of 0.05 was used for the cut-off point
of clinical significance.

Results
A total of 72 patients were included in the study. Table 1
shows the demographic data of our sample. The results of
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Figure | Different variants of DME before (A) and after treatment (B): |. CME, 2. Diffuse DME, 3. DME with ERM.

the study showed that the average BCVA significantly
improved 3 months after DEX injection (0.205+0.1 (log
MAR 0.68) to 0.358+0.1 (log MAR 0.44), p<0.0001). An
overall decrease in the CMT was observed also after the
DEX injection (539.347+132.402 to 379.041+99.430,
p<0.0001). The baseline intra-ocular pressure (IOP) before
the DEX injection was observed to be 14.847+1.0 and after
3 months of injection increased to 17.805+1.0. Fortunately,
only 4.2% of the patients were maintained on antiglaucoma
treatment at 3 months. The number of HRD improved after
DEX injection from 23.67+16 to 14.83£13 (Table 2).

All types of DME showed significant improvement of

Table 4 shows the outcomes classified according to the
state of the lens. It shows that patients with cataracts did
not have a statistically significant BCVA improvement
(0.25 to 0.33, p-value=0.123), although CMT showed
a significant reduction (534 to 363, p=0.001).

Treatment with DEX injection showed a significant
reduction in HRD in OCT regardless of the state of the lens
and type of DME, except for mixed type DME, where the
reduction was not statistically significant. Male gender, lower
HbAlc, better BCVA, and a higher number of previous anti-
VEGEF injections were associated with better final BCVA.

BCVA, CMT, and HRD after DEX injection, as shown in Discussion

Table 3, Figure 1. The presence of ERM was associated The role of chronic inflammation in diabetic macular
with the least changes in CMT and BCVA. edema (DME) has been shown by several studies.'®'®
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Table | Demographic Data

Number of patients 72
Age Mean (range) 66 years (27-84)
Sex N (%)
Male 43 (60)
Female 29 (40)
HbAIC Mean (range) 8.1% (5.3-12.2%)
No. of previous injections 8.7 (6-16)
Mean (range)
Hypertension N (%)
Yes 55 (76.4)
No 17 (23.6)
State of the lens N (%)
Phakic clear 16 (22.2)
Phakic cataract 15 (20.8)
Pseudophakic 41 (57.0)
Type of DME N (%)
Cystoid (CME) 23 (31.9)
Diffuse thickening | 21 (29.2)
ERM 5(6.9)
VMT 27 (37.5)
1 (1.3)

Abbreviations: DME, diabetic macular edema; CME, cystoid macular edema; ERM,
epiretinal membrane; VMT, vitreomacular traction.

Table 2 Average Results Obtained Pre- and Post-DEX Injection

Parameters | Pre-DEX Post-DEX p-value

BCVA 0.205+0.1 (0.68 0.358+0.1 (0.44 <0.0001
logMAR) logMAR)

0P 14.847+1.0 17.805£1.0 <0.0001

CMT 539.347+132.402 379.041£99.430 <0.0001

HRD 23.67x16 14.83£13 <0.0001

Abbreviations: BCVA, best-corrected visual acuity; IOP, intraocular pressure;
CMT, central mean subfield thickness; HRD, hyper-reflective dots.

The use of anti-VEGF and laser for DME treatment has
been associated with some resistance in some cases.
Intravitreal steroids have been effectively used to treat
DME that persists despite adequate treatment by other
modalities of treatment.'’

In this study, we tried to investigate the real-life clin-
ical benefit of a single DEX injection in patients with poor
or partial response to anti-VEGF injections at our center.
Several studies showed that the effect of DEX injection
persists up to 3—4 months, and re-injection is usually done
after that.?' Because of the high patient-volume, our
protocol in our center involves a reassessment of patients
after DEX injection at 1 week, 1, 3, 4, and 6 months. We
repeat BCVA and OCT for the first time at 3 months post-
Injection. In this study, we evaluated the clinical effect of
DEX injection at 3 months when expected to be at its
maximum.

Our results showed improvement of both BCVA and
CMT after DEX injection in DME patients after the vari-
able number of intravitreal anti-VEGF, and it was statisti-
cally significant. Our findings are consistent with other
similar research articles. Esen et al published a series of
25 eyes after a single DEX injection. They showed
improvement of mean BCVA from baseline (0.97 + 0.26
logMAR) to month 3 (0.77 £ 0.34 logMAR, p=0.002).
Moreover, CMT improved significantly from baseline
(616 £ 132 pm) to 3 months post-injection (339 + 88
um).”® The results show that DEX implant may be
a viable choice in persistent DME after anti-VEGF injec-
tion, and treatment may result in a significant clinical and
anatomical improvement. However, several reports indi-
cated a short-lasting effect of DEX injection where it
peaks at 1-3 months and starts to deteriorate at 4-6
months. Repeated injection is expected after 3 months.
Rishi et al reported a 46% re-injection rate at a variable

Table 3 Average Results Obtained Pre- and Post-DEX Injection According to the Type of Macular Edema

Diffuse DME (21) CME (23) ERM (27)
Variable Pre-DEX Post-DEX p-value Pre-DEX Post-DEX p-value Pre-DEX Post-DEX p-value
BCVA 0.19 0.37 <0.0001 0.24 0.42 0.002 0.16 0.28 0.001
IOP 15 I8 <0.0001 15.1 17.1 0.009 14.56 17.56 <0.0001
CMT 585 369 <0.0001 514 351 <0.0001 538 410 <0.0001
HRD 23.43%19 13.14£10 0.002 25.67%14 13.67x10 <0.0001 21.11£13 15.33£13 0.005

Abbreviations: BCVA, best-corrected visual acuity; IOP, intraocular pressure; CMT, central mean subfield thickness; HRD, hyper-reflective dots; DME, diabetic macular
edema; CME, cystoid macular edema; ERM, epiretinal membrane; DEX, intravitreal dexamethasone implant.
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Table 4 Average Results Obtained Pre- and Post-DEX Injection According to the State of the Lens

Cataract (15) Pseudophakic (41) Clear (16)
Variable Pre-DEX Post-DEX p-value Pre-DEX Post-DEX p-value Pre-DEX Post-DEX p-value
BCVA 0.25 0.33 0.123 0.19 0.35 <0.0001 0.20 0.37 0.002
I0P 15 16.87 0.045 15.0 18.0 <0.0001 14.5 18.3 <0.0001
CMT 534 363 0.001 527 328 <0.0001 574 387 <0.0001
HRD 32.00x15 17.2£15 <0.0001 22.54+17 15.07£13 <0.0001 18.75+14 12.00+9 0.009

Abbreviations: BCVA, best-corrected visual acuity; |IOP, intraocular pressure; CMT, central mean subfield thickness; HRD, hyper-reflective dots; DEX, intravitreal

dexamethasone implant.

interval in his 28-eye retrospective series. Of the 17 re-
injections, eight (27%) were given at a mean interval of 5
months (median: 4, range: 4-6 months), five (17%) were
given after a mean interval of 9 months (median: 9, range:
8-18 months) and four (13%) were given after a mean
interval of 18 months (median: 18, range: 18-28 months)
following the primary injection.”? Other studies reported
variable re-injection rates after 4 months.”*** In our study,
we did not look for the rate of re-injection after 3 months.

Our cohort included patients with different status of the
lens. We noticed that patients with preexisting cataract did
not show a statistically significant functional improvement
while showing a significant anatomical improvement. That
was expected since DEX injection is known to cause
cataract progression in phakic patients, as reported by
several studies.'”?>® The safety profile of DEX injection
in our study was high. None of our patients showed any
significant complications after the procedure. There was
a mean of 3 mmHg of elevation in intraocular pressure
(IOP) at 3 months of follow-up. This elevation was statis-
tically significant but, clinically, only 6 (8.3%) patients
had IOP levels above 22 mmHg, and 3 (4.2%) of them
were started on IOP-lowering medications. This was much
lower than other studies such as MEAD, BEVORDEX,
and RELDEX studies.”*® This difference is mostly
attributed to the number of injections since it has been
shown that IOP elevation is more with repeated DEX
injection.

One of the critical OCT inflammatory biomarkers stu-
died previously in DME patients is hyper-reflective foci
(HRD).?>*° It has been shown that the number of HRD
after treatment with either anti-VEGF or
steroids.>’ ™ Our cohort showed a significant reduction
in HRD in all patients regardless of the type of DME
(23.67x16 to 14.83+13, p<0.0001). There was no

decreased

statistical correlation between the number of HRD and
either final BCVA or final CMT at 3 months.

This study has several limitations. First, its retrospec-
tive nature renders data collection incomplete or inaccu-
rate sometimes. Second, the sample size is not large
compared to the prevalence of DME in Jordan, which
may underpower the results and its statistical significance.
Third, it includes only patients with only one DEX injec-
tion, so we cannot conclude long-term efficacy and treat-
ment frequency in our population, meriting further
research to identify DME behaviour in Jordanian popula-
tion in response to various treatment options. This study
did not take into consideration the type of anti-VEGF
used. However, up-to-our-knowledge the present study is
the first to evaluate DME treatment by either steroids or
anti-VEGF in Jordan. It has been conducted in a tertiary
hospital where electronic medical records are employed,
which improves our data collection accuracy.

Conclusion

The present study aimed to present the effect of a single
DEX injection in the treatment of DME that persists after
anti-VEGF treatment with a follow-up time of 3 months at
our center. Patients in our study showed functional
improvement as indicated by BCVA improvement, anato-
mical improvement as indicated by the reduction of CMT
and HRD, and a high safety profile indicated by the low
percentage of patients who were started on IOP lowering
medications. In case of shortage of supply of medications,
we still can manage patients with DME with a single DEX
injection and get good functional and anatomical improve-
ment. This treatment strategy is not the standard DEX
treatment protocol which requires repeated injections in
some patients, but it can be considered in certain centers
where logistics may affect the availability of medications.

Clinical Ophthalmology 2021:15
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