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Purpose: Dexamethasone and other corticosteroids are administered intravitreally to treat a
variety of retinal diseases. As a side effect, they can alter intraocular pressure (IOP). The
purpose of this study is to describe the incidence, severity, and management of ocular
hypertension following the administration of multiple intravitreal injections of dexametha-
sone implants.

Materials and Methods: A total of 78 eyes of 78 subjects (males 62%; females 38%; mean
age 67 + 13 years SD) received a total of 152 intravitreal injections of 0.7 mg dexamethasone
implants over 4 years. Indications included retinal vein occlusion (87%), diabetic macular
edema (9%), wet-type age-related macular degeneration (4%). Ocular hypertension was
defined as intraocular pressure above 23 mmHg or any pressure increase of 10 mmHg or
more from baseline values. IOP was measured by applanation tonometry before the injection
(TO), as well as one week (T1), one month (T2), and three months (T3) afterwards.
Results: Five percent (4/78) of subjects developed ocular hypertension after the 1st injection. On
the second and third rounds, additional 7.2% (3/42) and 4.2% (1/24) of subjects developed the same
side effect. Among the 8 subjects who received a fourth injection, none was found with OHT.
Pressure elevations were detected at T2 and T3. In all patients, topical medical therapy was
sufficient to lower the IOP below threshold. Mean pressure variations following the first injection
as compared to previous recorded values were +0.97 mmHg (T1), +0.92 mmHg (T2), and
—0.41 mmHg (T3) (p < 0.05). Mean pressure variations following the second injection were
+0.54 mmHg (T1), +0.23 mmHg (T2) and —0.66 mmHg (T3) (p < 0.05).

Conclusion: Ocular hypertension is a recognized side effect of intravitreal dexamethasone.
Some patients develop it right after the first injection, while others develop it subsequently,
on the 2nd or 3rd round. This side effect becomes most apparent 30-90 days following the
implantation procedure and responds well to topical pressure-lowering medications.
Keywords: intravitreal dexamethasone implant, Ozurdex injection, hypertension, side effect,
complications, retinal vein occlusion

Introduction
Intravitreal corticosteroids are routinely prescribed in clinical practice. They can be
used as first-line medication or when other treatments fail. Common indications
include refractory macular edema resistant to anti-VEGF therapy,' © retinal vein
occlusion (RVO),”? and chronic non-infectious uveitis,'® among others.
Dexamethasone is one of the corticosteroids available for intravitreal use. It is
injected in the form of a biodegradable implant that slowly releases 0.35 mg or 0.7
mg of active drug into the vitreous over a period of about 6 months.'""'* However,
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this route of administration is associated with some side
effects that include cataract formation and intraocular
pressure (IOP) spikes. Ocular hypertension (OHT) can
occur immediately after the injection due to volume
expansion, or weeks to months later due to the steroid
effects on aqueous drainage.'’ Identifying and treating
this side effect is important, as elevated IOP constitutes
an important risk factor for primary open-angle glaucoma
(POAG) incidence and progression.'

The effects of single intravitreal injections of dexa-
methasone implants on ocular pressure spikes have already
been described in literature. The MEAD study showed that
as many as 41.5% of patients receiving the 0.7 mg implant
and 37.6% of patients receiving the 0.35 mg implant
required pressure-lowering medications.'” The SAFODEX
study showed similar results, with as many as 31% of eyes
ultimately requiring pressure-lowering medications.'® In
both studies, topical medications were generally effective
in treating pressure spikes and incisional glaucoma surgery
was performed in less than 1% of cases. In other studies, the
incidence of this side effect was much lower.>”*'®2° This
probably depends on the threshold value set to define ocular
hypertension and the population characteristics.*® Variables
that increase the risk of secondary OHT include: pre-exist-
ing glaucoma, higher baseline IOP, younger age, previous
episode of ocular hypertension following a steroid injec-

. .. . . 272
tion, uveitis, and higher steroid dose usage.”’-**

In clinical practice, however, macular edema does not
always resolve with a single injection and retreatment is
often necessary. The effects of repeated injections on IOP
have not been studied extensively. For this reason, authors
provide additional data on the relationship between
repeated intravitreal injections of dexamethasone implants
and ocular pressure.

Materials and Methods

In this retrospective study, 78 eyes of 78 subjects (males
62%; females 38%; mean age 67 years = 13 SD as
depicted in Figure 1) affected by variable degrees of
macular edema caused by retinal vein occlusion (87%),
diabetic macular edema (9%), and wet-type age-related
macular degeneration (wet-AMD) (4%) (Figure 2). In
wet-AMD subjects, macular edema was unresponsive to
anti-VEGF injections. All patients had within-range IOP
upon enrollment. Two patients (2.56%) were taking pres-
sure-lowering medications for early-stage POAG.

Ethical Approval
This study protocol was approved by “La Sapienza,
University of Rome”, Ethics Board (Protocol No.

1076/14).

Inclusion Criteria
o Age > 18;

Age distribution of study participants
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Figure | Age distribution of participants. Mean age 67 + |3 years SD.
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Retinal pathologies of study participants

m Wet-type AMD = RVO

DME

Figure 2 Retinal pathologies of enrolled subjects. Retinal vein occlusion (RVO) in
87% of subjects. Diabetic macular edema (DME) in 9% of subjects. Wet-type age-
related macular degeneration (Wet-type AMD) that was refractory to anti-VEGF
therapy in 4% of subjects.

e Macular edema caused by retinal vein occlusion,
wet-AMD, or diabetic retinopathy;

¢ BCVA <45 letters ETDRS, equivalent to a LogMAR
value between 1 and 0.2;

e Central macular thickness on OCT > 285 pm;

¢ Treatment of naive patients;

Exclusion Criteria
e Previous laser treatments or intravitreal procedures;
e (ataract;
e Glaucoma;

Epiretinal membrane visible on OCT;

Any ocular surgery performed within the previous
6 months;
e Pregnancy;

Informed Consent
All subjects signed written consent.

First Assessment and Follow-Ups
The

enrollment:

following evaluations were performed upon

e BCVA measurement on a decimal scale, as well as on
ETDRS and logMAR scales;

e Intraocular pressure measurement with Goldmann
applanation tonometer;

e Slit-lamp biomicroscopy of both anterior and poster-
ior segments;

thickness

Spectralis SD-OCT, fast macula protocol;

e Macular evaluation with Heidelberg

Patients were re-evaluated one week (T1), one month (T2)
and three months (T3) after each injection in the same
fashion.

Implantation Procedure

The implant was injected in the inferotemporal vitreous
cavity through the 22-gauge needle of the disposable
device. Topical antibiotic/steroid medication was given
for 3 days after the implant procedure.

Definition of Ocular Hypertension

Ocular hypertension was defined as intraocular pressure
above 23 mmHg or any pressure increase of 10 mmHg or
more from baseline values.

Macular Thickness Evaluation with SD-
OCT

Macular scans were obtained using the fast macula proto-
col on the Heidelberg Spectralis SD-OCT. Automatic real
time (ART) mean value of 9, which acquires 25 horizontal
lines (6 x 6 mm area), each consisting of 1024 A scans per
line. The central retinal thickness (CRT) was defined as the
distance between the inner limiting membrane to the outer
border of the retinal pigment epithelium via the automatic
segmentation algorithms.

Statistical Analysis

Data was collected using Microsoft Excel spreadsheets
(Microsoft Excel 2010). Statistical analysis was per-
formed using SPSS (IBM SPSS Version 20, IBM, New
York, NY, USA). Statistical correlation was determined
using the Friedmann test. A P-value < 0.05 was consid-
ered significant.

Results

A total of 152 intravitreal injections were performed on 78
eyes. Forty-four (56%) of these subjects received a second
intravitreal injection. Twenty-four (31%) received a third
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injection. Only 8 (10%) received a fourth injection. Repeat
injections were performed at least 3 months apart.

Ocular hypertension was defined as >23 mmHg or an
increase of 10 mmHg or more from baseline. All patients
had within-range IOP upon enrollment. Two patients
(2.56%) were taking pressure-lowering medications for
POAG.

As shown in Figure 3, around 5% (4 out of 78), 7.2%
(3 out 0of 42), and 4.2% (1 out of 24) of patients developed
ocular hypertension after, respectively, the first, second,
and third injection. The greatest pressure spikes were
found 4-12 weeks following each procedure. The highest
spike was 38 mmHg recorded one month after the first
injection. This represented an increase of 24 mmHg from
baseline. This was from a 23-year-old male diagnosed with
BRVO, with the following IOP values: 14 mmHg at

baseline (T0), 16 mmHg at T1, 38 mmHg at T2, and
26 mmHg at T3. This patient was prescribed hypotensive
therapy at time T2.

Figure 4 shows mean, median, interquartile ranges at
baseline and T1, T2, and T3 after each injection. Mean
pressure changes after the first injection as compared to
previous recorded value: +0.97 mmHg, +0.92 mmHg, and
—0.41 mmHg on T1, T2, and T3, respectively (p < 0.05).
Mean pressure changes after the second injection as com-
pared to previous recorded value: +0.54 mmHg,
+0.23 mmHg and —0.66 mmHg (p < 0.05).

Subjects who developed ocular hypertension (8 out of
78, 10%) were prescribed pressure-lowering drops and all
of them responded successfully to medical therapy. The
hypotensive drops used were either of the following: timo-

lol, brimonidine and timolol, tafluprost, or bimatoprost.

Percentage of subjects with high intraocular pressure (IOP) following each injection of

intravitreal dexamethasone
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Figure 3 Percentage of subjects with high versus normal IOP after each injection.
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Figure 4 Median values and quartiles range at baseline (T0) and one week (T1), one month (T2), and three months (T3) after each injection.
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Choices were made on a case-by-case basis depending on
the severity of ocular hypertension, as well as the patient’s
preferences and underlying systemic comorbidities.
Subjects with ocular hypertension were kept on pressure-
lowering medications if retreatment was indicated. This
explains a decreasing percentage of subjects found with
ocular hypertension on subsequent injections, as shown in
Figure 3. No glaucoma surgery or laser procedure was
performed. IOP spikes did not affect visual acuity or visual
fields. No RNFL thickness changes were noted on follow-
up OCT RNFL exams.

The two subjects with POAG showed a mild IOP
increase. Even if their IOP values remained below the
chosen threshold of 23 mmHg, hypotensive therapy in
these patients was stepped up to maintain their ocular

pressure values similar to baseline.

Discussion

Previous studies have shown that common side effects of
intravitreal dexamethasone implants include intraocular
hypertension, cataract formation, and more rarely, anterior

Table 1 Comparison with Previous Studies

The
varies significantly from study to study, from 6% to almost

dislocation.” incidence of ocular hypertension
50%.7--12° This difference in incidence probably depends
on several factors, which include patients’ characteristics,
their pre-existing comorbidities, as well as the pressure
threshold set to define ocular hypertension. In our study, the
cumulative percentage of subjects who developed ocular
hypertension after single or multiple dexamethasone injec-
tions was 10% (8 out of 78). RVO was the main indication
(87%). Table 1 shows a comparison with previous studies. In
general, JOP elevation is transient and reaches peak values
around 30-60 days following the injection.*® Topical medi-
cal therapy is almost always sufficient.'>'*>% Return to base-
line values is expected within six months.*®

In patients receiving multiple injections, some studies
showed no correlation between the number of injections

1931 while

and the risk of developing ocular hypertension,
one study found an increased risk for IOP spikes below
30 mmHg.*? Our study showed a higher mean IOP after
the second injection. This increase was low, but statisti-

cally significant (P <0.05). In addition, among patients

Study Number of Indications Definition of OHT Percentage of Participants
Eyes Treated Who Developed OHT
Chin et al (2017)* 59 BRVO, CRVO, IOP 2 30 mmHg or an increase of 2 | 26.9%
uveitis, DME, CME 10 mmHg from baseline
Malclés et al (20I7)'6 421 RVO, DME, CME, IOP = 25 mmHg or an increase of 2 | 28.5%
uveitis 10 mmHg from baseline
Choi et al (20I9)23 540 RVO, DME, CME, IOP = 25 mmHg or an increase of 2 | 12.6%
uveitis 10 mmHg from baseline
Mayer et al (2013)?' 64 BRVO, CRVO Increase of 5 mmHg from baseline 39.5%
Bahadorani et al (2018)*> | 183 BRVO, CRO, DME, | IOP 2 23 mmHg 31%
uveitis
Haller et al (2010)°' 841 BRVO, CRVO IOP = 25 mmHg 16%
Hemarat et al (2018)3* 260 DME, BRVO, CRVO, | IOP 2 25 mmHg 26.2%
uveitis, others
Sudhalkar et al (2018)* 378 DME, BRVO, CRVO, | IOP = 25 mmHg or an increase of 2 | 23.27%
CME 10 mmHg from baseline
Bakri et al (2016)'7 31 BRVO, CRVO IOP 222 mmHg 45%
Reid et al (2015)"” 6l BRVO, CRVO IOP = 25 mmHg 12%
This study 78 BRVO, CRVO, DME, | IOP 2 23 mmHg or an increase of 2 | 10%
wet-AMD 10 mmHg from baseline

Abbreviations: OHT, ocular hypertension; IOP, intraocular pressure; BRVO, branch retinal vein occlusion; CRVO, central retinal vein occlusion; DME, diabetic macular
edema; Wet-AMD, wet-type age-related macular degeneration; CME, cystoid macular edema.
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who did not experience IOP spikes after the first injection,
some did after the second or third implantation. Pressure
spikes responded well to topical medical therapy in all
cases.

Key Messages

1. What is already known about this subject?

Steroids injected in the vitreous body of the eye can
increase intraocular pressure in susceptible subjects. In
some patients, this effect becomes apparent after multiple
injections.

2. What are the new findings?

Subjects who did not develop ocular pressure spikes
following the first injection are still at risk for ocular
hypertension on subsequent injections.

3. How might these results change the focus of
research or clinical practice?

Subjects who receive intravitreal dexamethasone
should be always regularly monitored for ocular pressure
spikes, regardless of their pre-injection ocular pressure or
response to their first injection. With dexamethasone
implants, the greatest pressure spikes can be generally
expected one month following the injection.

Pressure spikes that develop on subsequent injections
can be effectively managed with topical pressure-lowering

medications.
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