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SUMMARY

Aims: A retrospective evaluation of the outcomes and safety of the Ozurdex implant in patients with cystoid macular edema (CME) due to retinal vein
occlusion (RVO).

Material and Methods: A retrospective analysis of 14 eyes (10 male patients, 4 female patients) treated with the Ozurdex implant at the application
center of the Department of Ophthalmology at the Military University Hospital, with the indication of RVO.

The period of monitored applications was from 2022 to 2024. Patients were followed up every two months for at least one year after the first application.
The primary efficacy parameters assessed were: Best-corrected visual acuity (BCVA), Central retinal thickness (CRT), Intraocular pressure (IOP), Changes
in the diameter of intraretinal cysts (IR), as the main OCT biomarker.

Results: At the first follow-up, two months after Ozurdex application, there was a statistically significant functional improvement, with an average
increase of 4.7 letters ETDRS letters (p = 0.042). Six months after application, the average BCVA reached 58 letters ETDRS letters. CRT decreased by
an average of 100 um two months after the initial DEX implant. The highest and statistically significant increase in IOP (p = 0.008) was recorded two
months after the application (with an average value of 20.9 mmHg).

Conclusion: Our results indicate that Ozurdex is a safe and effective second-line treatment for macular edema (ME) due to RVO. In our group, the best
functional and anatomical results were achieved two months after application. By the fourth month, a decline in BCVA and an increase in CRT were
observed. Between the fifth and sixth month, retreatment was necessary in some patients. Additionally, we confirmed that the greatest rise in IOP

occurred two months post-application, which resolved spontaneously by the sixth month.
In four patients, IOP values above 30 mmHg were recorded during follow-up, and the intraocular pressure was managed with medication.
Key words: Ozurdex, dexamethasone (DEX), macular edema (ME), retinal vein occlusion (RVO), central retinal vein occlusion (CRVO), branch retinal vein

occlusion (BRVO)

INTRODUCTION

Retinal vein occlusion (RVO) is the second most com-
mon cause of deterioration of sight in connection with
vascular issues in developed countries, after diabetic re-
tinopathy. This pathology typically occurs in people aged
over 50 years, with an equal incidence in both sexes.

From 11 clinical trials it ensues that the prevalence of
RVO is 5.2 cases per 1000 people. In 4.42 cases this concer-
ned branch retinal vein occlusion (BRVO) and in 0.8 cases
central retinal vein occlusion (CRVO) [1]. The main causes
of occurrence are associated with cardiovascular diseases
such as arterial hypertension, hyperlipidemia and diabetes
mellitus [2]. Of the rarer risk factors it is necessary to men-
tion myeloproliferative disorders (lymphoma, leukemia),
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the incidence of which is 1% in patients with RVO [3]. It is
necessary to examine younger patients for hyperhomocy-
steinemia, and to focus on blood coagulation parameters
in order to exclude thrombophilic conditions [3].

Very frequent complications of RVO include the occu-
rrence of cystoid macular edema (CME). A key role in the
pathophysiology of origin of CME in RVO is played by exce-
ss production of VEGF factor [4]. As the first-line treatment
we use anti-VEGF preparations [5] which are currently
approved for use by the FDA and EMA: Ranibizumab, Afli-
bercept and Faricimab [4]. In the case of nonresponse and
transition of edema to chronicity, the second-line method
of treatment is depot Dexamethasone, which we use due
to its capacity to influence the level of VEGF in the vitreous
cavity and suppress inflammatory reactions [4].



The Ozurdex (AbbVie)® implant is a biodegradable cor-
ticosteroid (CS), which contains 700 micrograms of depot
Dexamethasone (DEX). DEX was approved by the American
FDA in June 2009 for the treatment of CME upon a background
of BRVO. This approval took place on the basis of the results
of the third GENEVA study (Global Evaluation of implantable
Dexamethasone in retinal Vein occlusion with macular edema)
[6]. One of the main properties of CSs is controlling inflamma-
tory reaction, to which a significant role is attributed in vitre-
oretinal pathologies, covering wet form age-related macular
degeneration (AMD), CRVO, BRVO, diabetic macular edema
(DME) as the main complication of diabetic retinopathy, and
CME upon a background of posterior uveitis [7], which is the
main manifestation of retinal and uveal inflammation. This
edema of the tissues is manifested predominantly intracellu-
larly, primarily affecting the Mdiller cells and retinal neurons
[7]. Although extracellular edema is evident upon angiogra-
phic examination, histological processing of samples of eyes
from donors under electron microscope has demonstrated
a predominance of edema located intracellularly [7]. The main
substances of inflammation which directly influence the occu-
rrence of edema are above all prostaglandins, leukotrienes and
cytokines. The dominant element in the pathogenesis is VEGF-
-A. One of the main aspects of inflammatory reaction is an or-
ganized process referred to as leukostasis. Stasis of leukocytes
is an organized process in which retardation and adherence
of leukocytes to the vascular wall takes place before they are
discharged from the vascular lumen into the tissue. The entire
mechanism is influenced by two fundamental types of mole-
cules, selectins and integrins. CSs in different steps block the
above-mentioned process and bring about downregulation of
integrin and selectin [7].

Another process that takes place upon inflammation is
theintracellular signaling process, in which arachidonic acid
is a precursor for the synthesis of eicosanoids. These are sub-
stances which produce a strong effect in the body, including
prostaglandins, leukotrienes, and prostacyclins [8]. CSs may
enter a cell and are capable of inhibiting phospholipase 2,
thereby blocking the intracellular signaling process, leading
to the formation of inflammatory mediators [7]. Another sig-
nificant element leading to edematization is the presence of
aquaporin-4 antibodies in the Mdiller cells of the retina.

If inflammation and swelling occurs, the level of aqua-
porin-4 rises, thereby increasing the number of cellular
channels by which fluids flow through the cellular wall. CSs
reduce the expression of this protein of the water channel.
The fact that corticosteroids act on several paths of origin of
inflammation is also illustrated by the fact that they influen-
ce the structural integrity of cellular tight junctions [7].

The surgical procedures applied in the treatment of
RVO include pars plana vitrectomy, i.e. surgical removal
of the vitreous, which increases the proportion of oxyge-
nated blood in the venous channel [9].

MATERIAL AND METHODS

Design of study and characteristics of cohort
A retrospective analysis was conducted on the effect

of treatment with an intravitreal Ozurdex implant in pa-
tients with RVO who had undergone treatment at the
Department of Ophthalmology at the Military Universi-
ty Hospital from January 2022, the observation of whom
continued for a period of one year at minimum until De-
cember 2024.

If nonresponse to the preparation in question or transi-
tion to chronicity was determined during treatment with
anti-VEGF, the preparation was switched to the drug of
second choice, namely Ozurdex.

The criteria for inclusion in the retrospective observation
were as follows: minimum of one application of DEX, regu-
lar follow-up examinations every 2 months and length of
observation of at least one year. The exclusion criteria were
length of observation of less than one year, inadequate
interval of follow-up examinations failing to comply with
the frequency of 2 months, presence of macular edema
upon a background of an ocular pathology other than
AMD, DME, uveitis and presence of choroidal neovascular
membrane. If a patient had not undergone treatment with
another intravitreal preparation before the first application
of DEX, the patient was defined as treatment-naive.

A total of 14 patients were included in the observation
(10 men, 4 women) aged 44 to 88 years. The basic charac-
teristics of the cohort are summarized in Table 1. In the
cohort patients with BRVO (8 patients) predominate over
CRVO (6 patients).

Intravitreal application of DEX took place under asep-
tic conditions, according to the current standards of he-
althcare at our center. Before application all the patients
were examined by a doctor, their current condition of
health was evaluated and they were indicated for intra-
vitreal application of DEX. Every patient signed an infor-
med consent form on the day of application. The study
protocol was in accordance with the Helsinki principles.

Method

Ageneraland ocularmedical history of the patientswas
recorded beforetheactualcommencementoftreatment.
The interval of follow-up examinations was set at every
2 months for a period of at least one year from the first
application of DEX. Seven patients from the cohort were
excluded before the analysis was conducted due to fai-
lure to abide by the frequency of follow-up examinati-
ons, or an observation period shorter than one year. At
the follow-up examinations all patients were examined
for BCVA with the aid of ETDRS charts, and CRT and IOP
values were measured. OCT (Spectralis Domain, Heidel-
berg Engineering, Germany) was routinely performed
on all patients.

Analysis of OCT scans

The analysis of the scans was conducted by a single
ophthalmologist. The main observation parameter in the
cohort was CRT measured in units of um with the aid of
automatic analysis software. Of the other observation
parameters we measured patients for the presence and
evaluation of intraretinal cysts and changes thereof 2
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Tabule 1. File specifications

|| patient | percent _
Stp. Anti-VEGF therapy 10 71.4%
8 64.3%
5 35.7%

IOL - intra ocular lens, VEGF -vascular endothelial factor, CRVO - central
retinal vein occlusion, BRVO - branch retinal vein occlusion, PRFK -
panretinal photocoagulation

months after the first application of DEX. The measure-
ment was conducted manually by caliper software of the
OCT instrument within the region of the fovea, in which
the criterion was a minimum diameter of the cyst of
> 250 um upon the first application. The subsequent
assessment of reduction or disappearance of the cyst was
conducted 2 months after the first application of DEX.

ETDRS
90

80 T
70
60
50

30
20
10

Statistical analysis

The normality of distribution was tested with a Shapiro-
-Wilk test, and two data files were compared with paired
t-tests. The analysis of subgroups was conducted post hoc.
The data are assessed as mean =+ standard deviation, a dif-
ference of p < 0.05 was considered statistically significant.

RESULTS

On the day of application of DEX, the mean value of
BCVA was 54.3 letters of the ETDRS optotype. It is evident
from Graph 1 that a statistically significant improvement
of BCVA occurred during the first 2 months after applica-
tion of DEX, by an average of 4.7 EDTRS letters (p = 0.042).
At six months after application the mean value was 58
ETDRS letters. These results are in accordance with the
GENEVA study, in which the greatest response was recor-
ded on the 60th day of the open phase of the study [10].

The average time of repetition of DEX application in our
cohort was after 4-6 months, which is also in accordance
with the results of the GENEVA study, when repetition took
place on average 5-7 months after the initial application
[10]. Graph 2, which presents the changes of CRT during the
one-year observation period with 2 monthly follow-up exa-
minations, shows that at the first follow-up a reduction of
CRT was recorded by an average of 100 um (p = 0.090). At
the subsequent follow-ups 4 months after the initial appli-
cation we see a gradual repeat increase of CRT to a mean va-
lue of 366 pm, which is an average growth by 54.9 ym over
2 months. This confirms the results of the GENEVA study, in

BCVA

X
X

M Day of application #2M B4 M B6M BEM B I10M H12M

Graph 1. Best corrected visual acuity in observation period

BCVA - Best corrected visual acuity, ETDRS - early treatment diabetic retinopathy study, M - month
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which re-edematization began to take place 4 months after
the initial application [10]. A statistically significant anato-
mical change in the observed parameter of CRT took place
12 months after the initial application, in which change of
CRT against the original mean value (411.7 um) constituted
adecrease by 111 um to 300.8 um (p =0.013).

The highest and at the same time statistically signifi-
cant (p = 0.009) increase of IOP took place 2 months after
application (mean value 20.9 mmHg), as is illustrated in
Table 3. Upon a comparison of the IOP values on the day
of application and 4 months after application, elevation of
IOP persisted on the borderline of statistical significance
(p = 0.05). Six months after application a gradual stabilizati-
on and decrease of values took place, as is illustrated in Gra-

ph 3, and the same values are also documented in Table 3.
We demonstrated that the highest elevation of IOP took pla-
ce 30 days after application. Table 2 summarizes the mean
values of BCVA in the one-year observation period with fo-
llow-up examinations every 2 months, Table 4 summarizes
the mean changes of IOP values in the one-year observation
period with follow-up examinations every 2 months.

OCT assessment of intraretinal cysts

At present OCT biomarkers play an essential role in the
diagnosis, choice of suitable preparation and evaluati-
on of therapeutic potential. The significance of predic-
ting the effect of treatment with a suitable preparation
is dealt with in a study conducted by Munk et al. The

Tabule 2. Best - corrected visual acuity in the monitored period at checks every two months

average BCVA (ETDRS)

M - month, BCVA - best corrected visual acuity, ETDRS - early treatment diabetic retinopathy study

Tabule 3. Central retinal vein thickness in the monitored period at checks every two months

average CRT (pm) 411.7 312.2

M —month, CRT - central retinal thickness

um

900

800 ®
700
600
500
400
300
200
100

Loans

366.9 359.7 327.2 300.9

CRT

M Day of application @2M B4 M B6M B8M H10M H12M

Graph 2. Central retinal thickness in observation period
CRT - central retinal thickness, M — month
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Graph 3. Intraocular pressure in observation period
IOP - intraocular pressure, M — month

Table 4. Intraocular pressure in the monitored period at checks every two months

average IOP (torr) 15.9

M —month, IOP - intraocular pressure

authors of the study state that morphological changes
of OCT biomarkers in the introduction to treatment may
demonstrate patient response and aid in the further the-
rapeutic decision making and choice of preparation [16].

The evaluated biomarkers include presence of intrareti-
nal cysts, hyperreflective foci, disorganization of the outer
ellipsoid zone, DRIL - disorganization of the retinal inner
layers, presence of subretinal fluid, and state of vitreoretinal
environment (vitreomacular traction, vitreomacular traction
syndrome etc.). In the assessment of the cohort, presence of
IR cysts, their size and changes of diameter of cysts or their
disappearance after the first application were selected as
further evaluated parameters. At baseline IR cysts were pre-
sent in 14 eyes (100%). Disappearance or reduction of the
diameter of the cysts took place 2 months after the initial
application in 100% of cases. Figures 1-5 document mor-
phological changes in the region of cystoid macular edema
during treatment with the Ozurdex intravitreal implant in
a patient with CME upon a background of RVO. After the first
application of the implant, complete disappearance of intra-
retinal cysts is evident at a follow-up OCT examination after
2 months (Fig. 2). At the follow-up examination 4 months
after the first application re-edematization was observed,
with repeat formation of small intraretinal cysts (Fig. 3). Se-
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ven months after the initial application there was a more
pronounced increase of intraretinal cysts and the need to
repeat the application (Fig. 4). The effect of the second appli-
cation is documented by Fig. 5. The incisions were made on
one level of the raster scan in the place of the highest ede-
ma, with incidence of large subfoveal IR cysts.

Safety analysis

An elevation of IOP was recorded in 5 patients (35.7%)
following application of DEX. In all cases normalization of
IOP was achieved through the application of local anti-
glaucoma therapy, without the need for surgical inter-
vention. No further complications were recorded.

DISCUSSION

The presented results confirm that application of DEX
represents a safe and effective method of treating CME in
patients with RVO. At the first follow-up examination two
months after the initial application a statistically significa-
nt improvement of BCVA was recorded, accompanied by
a significant regression of IR cysts and a decrease of CRT.
These findings are in accordance with the previously pub-
lished studies evaluating the effectiveness of DEX [11].
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Figure 1. Chronic cystoid macular edema secondary to CRVO (Heidelberg Spectralis OCT). Fibrotic proliferation on the retinal surface,
disorganization of the inner retinal layers, presence of intraretinal cysts and macrocysts exceeding 300 um in diameter, with disruption
of the continuity of the ellipsoid zone
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Figure 3. Recurrent disease activity with reappearance of intraretinal cysts and renewed fluid
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Figure 4. Cystoid macular edema at seven-month follow-up after Ozurdex® implantation, showing an increase in intraretinal cysts
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Figure 5. Complete resolution of intraretinal edema and reduction of hyperreflective foci two months after the second Ozurdex®

The highest functional response was observed two
months after the initial application, when an increase of
BCVA by an average of 4.7 ETDRS letters was recorded
(p =0.042). In the sixth month after application the mean
BCVA value was 58.1 ETDRS letters, which represents an
average improvement by 3.6 letters as against the baseli-
ne values. From this it ensues that a functional and anato-
mical improvement takes place between the 2nd and 6th
month after application, which is in accordance with the
conclusions of other authors [12]. Liang et al. state that
the most pronounced functional improvement takes pla-
ce on average within 64 days of application of DEX.

By contrast, at the follow-up examinations after 8, 10
and 12 months the functional results were no longer sta-
tistically significant, and the mean BCVA values remained
stable (see Table 2). Anatomically a repeat growth of CRT
was observed after 4 months, which is confirmed by the
mean values presented in Table 3. The highest CRT value
was recorded at 4 months after application, which corre-
sponds with the conclusions of Garweg et al., who in their
study refer to the need to repeat the application of DEX
approximately 4-5 months after treatment.

According to the conclusions of the large multicentric
retrospective clinical trial Shasta, the appropriate inter-
val for repeating application is between 5 and 6 months
(Garweg et al.). It is essential to abide by the finding of
OCT and CVA. This is confirmed by our cohort (14 eyes),
when in the one-year observation period the beginning
of edematization was evident at 4 months after the ini-
tial application, with the need for repeat application
between 5 and 6 months. The highest pharmacokinetic
effect can be expected 2 months after application, which
is also evident from Graph 2, where we see a pronounced
decrease of CRT (by more than 100 um).

At present OCT biomarkers represent a key tool for the eva-
luation of anatomical response to treatment. An ever increa-
sing number of studies are focusing on predicting the thera-
peutic effect on the basis of OCT biomarkers, both in RvO and
in DME treated with the Ozurdex intravitreal implant.

Mudroch et al. demonstrated a correlation between
the presence of OCT markers and the functional and
morphological response to DEX therapy in patients with
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DME. The authors demonstrated disorganization of the
ellipsoid zone to be a negative prognostic biomarker, and
at the same time confirmed the capacity of DEX to reduce
disorganization of the retinal inner layers (DRIL) [13].

In our assessment of the anatomical response to DEX
therapy we focused on anatomical changes of IR cysts as
one of the assessable OCT biomarkers. Two months after
application complete disappearance of IR cysts was recor-
ded in 42% of patients, while in 58% of patients an average
reduction by more than 100 um was recorded. These resul-
ts confirm the substantial anatomical effect of depot form
of DEX, in accordance with the literature dealing the effect
on various vascular pathologies of the retina [11].

After each application it is essential to monitor IOP.
Our data confirm that the most significant elevation was
recorded within 2 months of application Graph 3. These
conclusions are in accordance with the study conducted
by Garweg et al., in which an increase of IOP was monito-
red 1-2 months after application.

An elevation of intraocular pressure (IOP) was recorded
in 28% of patients during the course of the observation pe-
riod, and in all cases this was managed by means of con-
servative therapy with the aid of local antiglaucoma drugs.
These results correspond with the data presented in the
study by Garweg et al., where medicamentous control of
IOP was essential in 27% of patients [14]. The results also
confirm the conclusions of the GENEVA study, in which
a transitional increase of IOP by more than 10 mmHg as
against the baseline values was recorded in 28% of pati-
ents [10]. In our cohort the highest incidence of elevation
of IOP of = 30 mmHg was recorded 60 days after applica-
tion (in 21% of patients), with spontaneous regression by
180 days without the need for surgical intervention.

CONCLUSION

Our results confirm that intravitreal application of DEX
represents an effective and safe therapeutic option in the
treatment of macular edema upon a background of RVO
in the conditions of real clinical practice. At the first follow-
-up examination conducted two months after application,
a statistically significant increase of BCVA by an average



of 4.7 ETDRS letters was recorded (p = 0.042), as well as
adecrease of CRT by 100 um. Nevertheless, at the same time
we are aware that our cohort of 14 eyes is statistically burde-
ned by its small size. The most pronounced anatomical and
functional response was observed in the 2nd month, which
is in accordance with the conclusions of extensive clinical
trials. At the same time, an increase of retinal edematization
was recorded during the follow-up examinations at 4 and 6
months after the first application.

It ensues from international studies that DEX is the drug of
second choice, and that it is appropriate to consider its appli-
cation after 3-6 injections of anti-VEGF in the case that no
effect of treatment up to this point is demonstrated [6,14,15].

If we administer treatment to a patient who has recently suf-
fered a serious cardiovascular event or is not capable of re-
gular attendance for application in the first 6 months of tre-
atment, we may consider DEX to be the drug of first choice.

At present the drug of first choice for ME upon a bac-
kground of RVO is anti-VEGF therapy. At the same time,
in a certain percentage of patients the response to this
treatment is inadequate, and it is for these patients
that application of DEX has considerable potential, in
which it is possible to prevent the onset of chronic IR
edema by means of a blockade of inflammatory medi-
ators, inhibition of leukostasis and limiting the accu-
mulation of fibrin [4,7].
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