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Abstract
Purpose To analyse the intraocular pressure rise after intravitreal dexamethasone implant (Ozurdex) amongst different
geographic populations.
Methods The medical charts of 294 dexamethasone implants between February 2011 and 2017 were reviewed retrospectively.
South Asian (India), White (Europe, US and Israel) Latino (Argentina and Brazil) patient data was included in the study. Ocular
hypertension (OHT) was defined as intraocular pressure of >25mmHg or an increase of at least 10mmHg from baseline. The
main indications for treatment were diabetic macular edema (ME) (65.6%), retinal vein occlusion (26.5%), uveitis (7.8%).
Results Amongst 294 intravitreal implants, ocular hypertension (>25 mmHg) was recorded in 0, 8 and 9.5% in White,
Latino, and South Asian groups, respectively. However, IOP > 20 mmHg was recorded in 14%, 28% and 27% in White,
Latino, and South Asian groups, respectively. Incidence of very high IOP (>35 mmHg) was lower in all geographical
groups. It was 3% in Latino followed by 2% in South Asian group.
Conclusion Latino and South Asian groups have higher IOP rise compared to White population. Most patients with elevated
IOP fluctuate between 20–25 mmHg.

Introduction

Intraocular steroid therapy has always been considered as
second line due to their unfavourable side effect profile in
terms of rise in intraocular pressure (IOP) and cataract for-
mation. In steroid-induced glaucoma, the IOP is elevated
primarily due to increased outflow resistance. Increased

Intraocular pressure (IOP) rise after Dexamethasone implant differs in
different Geographic groups. South Asian and Latino groups have
significantly higher incidence of IOP rise compared to Whites.
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responsiveness to steroids may be facilitated by upregulation
of glucocorticoid receptors on trabecular meshwork cells [1].
In cultured human trabecular meshwork cells, glucocorticoids
increase the expression of the extracellular matrix protein
fibronectin, glycosaminoglycans, and elastin [2, 3]. Steroids
also suppress phagocytic activity which may lead to obser-
vations such as increased deposition of material in the jux-
tacanalicular meshwork of eyes with steroid-induced
glaucoma [4, 5]. Actual physical obstruction by the steroid
medication has been postulated as well, based on the obser-
vation of White crystals in the angle of a patient who
developed elevated IOP after intravitreal triamcinolone
injection [6]. Furthermore, triamcinolone has also been shown
to be toxic on human trabecular meshwork cells in vitro [7].
Introduction of dexamethasone implant (Ozurdex) has given
another steroid option for the treatment of macular oedema
(ME) secondary to retinal vein occlusion RVO [8], diabetes
(DME) [9], postsurgical [10], and uveitis [11]. Similar to
other ocular steroids, studies have evaluated the incidence of
cataract and IOP rise after Ozurdex therapy. Most of the
studies have demonstrated that IOP rise after Ozurdex is less
than other steroids such as triamcinolone acetonide or fluo-
cinolone acetonide. Episodes of ocular hypertension (OHT)
are usually transient and successfully controlled with topical
treatment [12].

Numerous studies have investigated the IOP as a part of
safety of the Ozurdex including the trials done for clinical
approval of Ozurdex [8–11]. However, none of the study
tried to find out if it varies with geographic region. Most of
the previous studies were limited to one region [13, 15–21].

Glaucoma incidence and prevalence varies in different
geographic regions as evident by multiple studies [22]. To
the best of our knowledge, this is the first study that ana-
lyses real life IOP following steroidal implant in multiple
geographic regions. The objective of this study is to report
the incidence of OHT in real world amongst different
geographic populations following Ozurdex Implant.

Materials and methods

A descriptive, observational, retrospective, consecutive,
uncontrolled multi geographic study of 294 implants was
conducted including South Asian (India), Whites (Europe
and USA), and Latino (Argentina, Brazil) population.
Institutional Review Board approval was obtained at each
participating centre. In addition, the study adhered to the
tenets of the Declaration of Helsinki. Informed consent was
obtained from all the patients.

All consecutive patients with at least one intravitreal
injection of dexamethasone implant 0.7mg (Ozurdex) from
February 2011 to February 2017 were included in this study.
IOP was measured with Goldmann applanation tonometer at

baseline or confirmation if it’s found >20mmHg with any
other method. IOP was taken into account at each follow-up
(1 week, 1 month, 2 months, 3 months, 4 months, and
6 months). Minimum 4 months follow-up was essential to be
a part of the study. An interval of+ /− 1 week was con-
sidered for each follow-up visit. Data of patients who had
prior history of glaucoma were excluded. OHT was defined as
IOP > 25mmHg or an increase of at least 10 mmHg over the
follow-up period compared to baseline IOP. Graded OHT was
also measured from baseline (>10mmHg, >15mmHg, >20
mmHg). Use of anti-glaucoma medications and the need of
surgical intervention to control IOP were analysed in each
geographical population. Descriptive statistics included mean
and SD for continuous variables. Paired sample t-test was
used to measure mean differences between pre and post-
implant values. To analyse difference between groups,
ANOVA with post hoc analysis was used, where P < 0.05
was considered as statistically significant. Sample size was
calculated with ANOVA to have the power of 1 with sig-
nificance level of 0.05.

Results

Effect of 294 implants on IOP was analysed in the study
including 100 (34%), 100 (34%) and 94 (32%) implants
from White, Latino, and South Asian groups, respectively.
Indications in total were 193 (65.6%), 78 (25.3%) and 23
(7.8%) for DME, Vein occlusion, and Uveitis respectively.
Baseline age, IOP and disease distribution was similar in all
the groups. (Table 1) Fifty percent patients were men. The
mean age was 66.6 ± 12.7 years. 45.5% of the implanted
eyes were pseudophakic at baseline. The mean follow-up
period was 25.7 ± 19.6 months. Patients received a mean of
1.46 ± 0.8 implant.

OHT during follow-up

The percentage of patients who had IOP > 25 mmHg at any
time point during the follow-up period were 0%, 8% and
9.5% in White, Latino and South Asian groups, respec-
tively. There was no difference between Latino and South
Asian group (p= 0.7, CI −6.7 to 10.0) IOP rise of at least
10 mmHg from baseline to any time point during follow-up
period were 0%, 12% and 10% in White, Latino and South
Asian groups, respectively. There was no difference
between Latino and South Asian group (p= 0.6, CI −7.1 to
11.0) (Fig. 1).

Sub-analysis of OHT >20mmHg

The percentage of patients who had IOP > 20 mmHg at any
time point over the follow-up period were 9, 28, and 27% in
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White, Latino, and South Asian groups respectively. It was
significantly higher in Latino (p= .0006, CI 8.3–29.3) and
South Asian (p= 0.0001, CI 7.2–28.6) compared White
population. However, there was no difference between
Latino and South Asian group (p= 0.87, CI −11.5 to 13.3)
(Fig. 1).

Incidence of very high IOP post implant

Amongst Whites, none of the patient had IOP > 35 mmHg
at any visit post implant. In Latino and South Asian groups
IOP > 35 mmHg was reported in 3% and 2% respectively.
(p= 0.6, CI −4.5 to 6.6) (Fig. 1).

Management of OHT post implant

Most of the patients were managed with topical anti-
glaucoma medications in all the groups except 1 patient in
Latino population who required filtering surgery.

Extent of rise in IOP (Mean maximum IOP)

This was analysed by calculating difference between base-
line IOP and maximum IOP recorded during any follow-up
visit post implant. The mean maximum IOP rise was 1.1 ±
2.6, 5.4 ± 5.7, and 4.3 ± 5.7% in White, Latino and South
Asian groups, respectively. White population had sig-
nificantly less mean maximum IOP compared to Latino (p
< 0.0001) and South Asian (p < 0.0001) group (Fig. 2).

Time of IOP rise

Mean IOP in South Asian and Latino group was sig-
nificantly higher from the baseline up to 3 months. However
White population did not show any significant change at
any of the visit up to 4 months.

OHT in >1 implant patients

There was no difference in proportion of the eyes with IOP
> 20 mmHg between groups with more than 1 implant and
single implant within each geographic group. Furthermore
Latino and South Asian group were similar in >1 implant

(p= 0.6, CI −23.5 to 26.5) and single (p= 0.9, CI −14.4 to
15.5). White had significantly less proportion compared
to Latino (>1 implant p= 0.01, CI 5–36.7, single implant
p= .01, CI 2.3–29.7) and South Asian group (single
implant p= 0.01, CI 2.7–31.1). However, it was not dif-
ferent from South Asian group in >1 implant (p= 0.1,
CI −3.4 to 43.2).

Difference between pseudophakic and phakic

There was no difference in pseudophakic and phakic eyes
with IOP rise >20 mmHg within each geographic group.
Furthermore, Latino and South Asian group were similar in
pseudophakic (p= .5, CI -16.9 to 26.9) and phakic eyes (p
= .6, CI −12.1 to 18.7). White had significantly less pro-
portion compared to Latino (Pseudophakic p= 0.03, CI
1.6–35.8, Phakic p= 0.01, CI 2.3–29.7) and South Asian
group (Phakic p= .002, CI 7.0 to 31.3). However, it was
not different in pseudophakic patients of South Asian group
(Pseudophakic p= 0.22, CI 7.6–35.9).

Difference between vitrectomized vs. non-
vitrectomized eyes

There was no difference in eyes with IOP rise >20 mmHg in
vitrectomized vs non-vitrectomized eyes within each geo-
graphic group. Furthermore, Latino and South Asian group
were similar in vitrectomized (p= 0.5, CI −27.9 to 43.1)
and non-vitrectomized (p= 0.8, CI −12.0 to 14.0) eyes.
White had significantly less proportion compared to other
groups in non-vitrectomized eyes. (Latino; p= 0.002, CI
6.1–28.0, South Asian group; p= 0.001, CI 7.2–28.9).
However, it was not different in vitrectomized eyes.
(Latino; vitrectomized p= 0.5, CI −32.9 to 46.7, South
Asian group; p= 0.9, CI −45.8 to 44.5).

Discussion

GEODEX-IOP study analyses the real-world data of IOP
fluctuations during follow-up in different geographic
populations. There have been very few studies with real life
data after Ozurdex implant such as CHROME and SAFO-
DEX [13, 14]. Most of them were focused on single geo-
graphic population. There have been large variations in
study results in terms of >25 mmHg IOP post implant, such
as 12% in study by Reid et al. [18] and 50% in study by
Meyer et al. [19]. GEODEX-IOP study showed lower
incidence of IOP rise >25 mmHg compared to CHROME
and SAFODEX study. To analyse this difference, a sub-
analysis was performed keeping the IOP >20 mmHg, which
showed data more similar to the SAFODEX, CHROME and
other studies. The present study indicates that most of the

Table 1 Baseline data of different groups

Geography (Ethnicity) White South Asian Latino P

Total implant (No) 100 94 100 >0.05

Mean Age 67 ± 10 66.2 ± 14.2 67.6 ± 13.3 >0.05

Male (%) 52 51 46 >0.05

DME (%) 65 60 71 >0.05

RVO (CRVO+BRVO) % 29 (12+ 17) 27.6 (12.8+ 14.8) 23 (10+ 13) >0.05

Uveitis (%) 6 11.7 6 >0.05

Mean baseline IOP 14.4 ± 2.7 14.9 ± 3.2 14.6 ± 2.4 >0.05
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patients fluctuate between 20–25 mmHg after Ozurdex
implant. South Asian and Latino population had statistically
significant more cases of OHT compared to Whites. South
Asian and Latino population behaved similarly on all the
parameters tested in the study. White population had lower
risk of IOP rise compared to both the other groups on most
of the parameters tested. This is an important difference
revealed by GEODEX-IOP study because Asian and Latino
population data was not predominant in previous similar
studies. Incidence of very high IOP >35 mmHg was low in
the present study (2.2–3.5%) compared to the data revealed
by MEAD, HURON, GENEVA and CHROME (5.9–8.8%)
[8, 9, 11, 14].

Management in this study was similar to other studies as
most of the cases were controlled on topical IOP lowering
medications. To know the severity of IOP rise, highest IOP

from baseline was analysed and showed that it was greater
in South Asian and Latino population compared to White.
Furthermore, very high IOP was not seen in White popu-
lation and had low incidence in rest of the population
groups. Multiple injections also did not affect the rise of
IOP within each population as shown in other studies [13].
However, it did differ between groups. The present study
shows significant rise of IOP compared to baseline in South
Asian and Latino groups. However White population did
not show any change from baseline.

Dexamethasone differs from triamcinolone in its phar-
macologic activity, lipid solubility and delivery require-
ments. Dexamethasone is less lipophilic and does not
accumulate to the same extent in the trabecular meshwork,
and therefore may have lower risk of IOP increases com-
pared to other intravitreal steroids [23–25].

Fig. 1 Proportion of patients
with high IOP in
different groups

Fig. 2 Mean maximum IOP
during different groups
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This study has limitations in terms of a retrospective
design. Treatment of OHT was at the discretion of clinicians
rather than as per standardised protocol. However, GEO-
DEX is the first study to reveal the group difference in IOP
rise after dexamethasone Implant. Study results are in
agreement with the meta-analysis on global variation in
glaucoma by Venediktos et al. [26]. However, studies
including more population groups (African, East Asian) to
better understand the differences regarding ethnic variation
in IOP after implant are required.

Summary

What was known before

● Intravitreal dexamethasone implant causes rise in IOP in
studied population.

What this study adds

● Possibility of variable IOP rise in different geographic
groups.
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