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Secondary glaucoma after intravitreal dexamethasone implant (Ozurdex)
injection in patients with retinal disorder: A retrospective study

Sweta VD, Shibi Dev BN, Sandhya R

Purpose: To investigate the rate of secondary glaucoma after intravitreal (IV) dexamethasone
implant (ozurdex) 0.7 mg injection in a retinal disorder over a clinical treatment period of 2 years in
a tertiary eye care center. Methods: Retrospective study based on the records of patients receiving IV
ozurdex 0.7 mg implant for T/t of cystoid macular edema (CME), diabetic macular edema (DME), macular
edema due to central retinal vein occlusion/branch retinal vein occlusion (CRVO/BRVO), and choroidal
neovascular membrane (CNVM) at a tertiary eye care hospital for 2 years with 6 months of follow-up. The
post-T/t intraocular pressure (IOP) and antiglaucoma medication (AGM) required was recorded at day
1, 1 week, 1, 2, 3, 4, and 6 months and analyzed for secondary IOP spike or ocular hypertension defined
as IOP >21 mmHg at any point in time. The patients with pre-existing glaucoma and lost to follow-up
were excluded. Results: A total of 102 eyes of 80 patients were included in the study. The mean baseline
IOP was 14.40 + 2.97 mmHg, post-injection was 15.01 + 3.22 mmHg at day 1, 15.15 + 3.28 mmHg at
1 week, 15.96 + 3.62 mmHg at 1 month, 16.26 + 3.95 mmHg at 2 months, 15.41 + 3.33 mmHg at 3 months,
15.38 + 3.28 mmHg at 4 months, and 14.27 + 2.69 mmHg at 6 months. No significant difference was
seen from baseline IOP at day 1 (P = 0.163), 1 week (P = 0.086), and 6 months (P = 0.748). Statistically
significant difference was seen at 1 month (P = 0.0009), 2 months (P = 0.0001), 3 months (P = 0.023), and
4 months (P = 0.026). The mean IOP peak at 2 months recovered to baseline by 6 months subgroup IOP
trend shows a similar variation and the results are consistent with the studies in the literature. About
19/102 (18.62%) eyes showed an IOP spike post-T/t. The maximum was seen at 2 months; 16 eyes showed a
rise in the range 22-25 mmHg; 8 in the range 26-30 mmHg; and 1 eye had 34 mmHg and required multiple
AGM—no surgical intervention was needed. Conclusion: A secondary IOP spike post-IV ozurdex 0.7 mg
seen in 18.62% of the cases require AGM. The IOP monitoring should be meticulously performed for the
variations and secondary IOP spike management to prevent irreversible damage to the optic nerve and
visual field.

Key words: AGM- Antiglaucoma medication, BRVO- Branch retinal vein occlusion, CME- Cystoid macular
edema, CNVM- Choroidal neovascular membrane, CRVO- Central retinal vein occlusion, DME- Diabetic
macular edema, IOP- Intraocular pressure, IV- Intravitreal, T/t- treatment

Intravitreal corticosteroids are effective for treating macular
edema secondary to diabetes (diabetic macular edema, DME),
retinal vein occlusion/branch retinal vein occlusion (CRVO/
BRVO), non-infectious posterior uveitis, chronic/recurrent/

of steroid in the implant.
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resistance to the aqueous humor outflow as a secondary effect

A sustained-release dexamethasone implant (ozurdex) is

refractory macular edema, cystoid macular edema (CME),
and choroidal neovascularization® but the effect on
intraocular pressure (IOP) remains an important potential
complication.

The use of intravitreal antiangiogenic agents or
corticosteroids has become the first line of treatment in macular
edema. A commonly recognized complication of intravitreal
corticosteroid is the onset of secondary ocular hypertension and
cataract formation. The secondary IOP spike may have early
onset due to the increase of intravitreal volume and increased
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a biodegradable device inserted into the vitreal cavity via
the transconjunctival approach using prefilled applicator/
inserter. The implant releases dexamethasone for up to
6 months. Ozurdex 0.7 mg was approved by the Food and
Drug Administration in June 2009 and obtained European
marketing authorization in July 2010 for the treatment of DME
and macular edema due to retinal vein occlusion.

The dexamethasone intravitreal implant has been
proven to be effective with reduced side effects compared
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to other corticosteroids administered by intravitreal
injection (triamcinolone and fluocinolone acetonide) in the
onset of corticosteroid-induced hypertension.”*! The implants
demonstrated comparable efficacy for macular edema, lower
cost, easier administration, and lower complication rates,
especially secondary cataract, and glaucoma!'” have led to its
wider adoption.

Nevertheless, the risk of an IOP spike exists and remains a
complication to monitor. The episodes of ocular hypertension
are transient and reversible. Monitoring can help to limit the
spikes in the pressure and prevent the risk of irreversible
damage to the optic nerve and visual field. Pressure spike
typically occurs by day 60 after injection.”? However, the
periodicity for monitoring is poorly defined. The purpose of
our study was to analyze the short-term changes in the IOP after
intravitreal ozurdex implant in order to provide an appropriate
monitoring scheme and early management of the IOP spike.

Methods

A retrospective, analytical study was conducted of the
records of the patients receiving intravitreal injection of the
dexamethasone implant (ozurdex) 0.7 mg for the treatment of
DME, CME, macular edema due to retinal vein occlusion (CRVO
and BRVO), chronic/recurrent/refractory macular edema, and
choroidal neovascular membrane (CNVM). The study was
conducted at a tertiary eye care hospital for 2 years; 6 months
of follow-up data from the medical records were collected
and analyzed. The study was approved by the ethics approval
committee.

For the present study, the secondary IOP spike or ocular
hypertension is defined as IOP >21 mmHg at any time point
during the follow-up visits.

Pre-injection, all the patients received a complete
ophthalmologic examination including best-corrected visual
acuity (BCVA) using the standard early treatment diabetic
retinopathy study chart (ETDRS chart), slit-lamp biomicroscopic
examination of the anterior segment and fundus, IOP
measurement using a non-contact air puff tonometer (Topcon
non-contact tonometer; CT-800), color and monochromatic
fundus photography, fluorescein angiography, and
spectral-domain optical coherence tomography (SD-OCT) of the
macular area (Spectralis HRA + OCT, Heidelberg Engineering,
Heidelberg, Germany). Post the ozurdex injection, all the patients
received measurement of BCVA, complete slit-lamp examination
of the anterior segment and fundus, and IOP measurement by
non-contact air puff tonometer (Topcon CT-800).

Data of all enrolled patients were collected from the medical
records, IOP measurement recorded at baseline, day 1, 1 week,
1,2, 3, 4, and 6 months post-injection.

Data of the patients receiving antiglaucoma medications and
any secondary procedures for IOP reduction were recorded at
the follow-up visits.

The primary endpoint was the percentage of eyes presenting
with ocular hypertension >21 mm Hg at the follow-up visits.

Inclusion criteria

The patients receiving intravitreal dexamethasone
implant (ozurdex) 0.7 mg, for retinal disorder including CME,

DME, macular edema due to CRVO/BRVO, chronic/recurrent/
refractory macular edema, and choroidal neovascularization in
the specified period were included; 6 months follow-up data
were analyzed for secondary IOP spike.

Exclusion criteria

The patients having pre-existing glaucoma and lost to
follow-up were excluded from the study.

Statistical analysis

Data were entered into the Microsoft Excel datasheet and were
analyzed using the SPSS 22 version software. Continuous
data were represented as mean and standard deviation. An
independent ¢-test was used as a test of significance to identify
the mean difference between the two quantitative variables.
Graphical representation of data: MS Excel and MS Word
were used to obtain the various types of graphs.

A P value (probability that the result is true) of <0.05 was
considered statistically significant after assuming all the rules
of the statistical tests.

Statistical software: MS Excel and SPSS version 22 (IBM
SPSS Statistics, Somers NY, USA) were used to analyze the data.

Results

Demographics
About 102 eyes of 80 patients received the ozurdex injection in

the specified period included in the study which had 48 males
and 32 females.

The age range was from 53 to 83 years, the mean age was
66.81 + 6.55 years.

Subgroups

According to the diagnosis, different subgroups are CME which
includes 43 eyes, DME which includes 53 eyes, macular edema
due to CRVO which includes 2 eyes, macular edema due to
BRVO which includes 3 eyes, and CNVM which includes 1
eye [Table 1].

Mean IOP trend in different subgroups

For the CME patients, the mean baseline IOP was
14.83 +3.15 mmHg, post-ozurdex injection, the mean IOP at day
1 was 15.30 + 3.39 mmHg, at 1 week was 15.39 + 3.41 mmHg,
at 1 month was 15.95 + 3.54 mmHg, at 2 months was
16.09 + 4.01 mmHg, at 3 months was 15.72 + 3.25 mmHg,
at 4 months was 15.72 + 3.34 mmHg, and at 6 months was
14.72 + 2.58 mmHg.

For the DME patients, the mean baseline IOP was
13.88 + 2.85 mmHg, the post-injection mean IOP was
14.49 + 2.83 mmHg at day 1, 14.75 + 3.26 mmHg at 1 week,
15.75+3.82 mmHg at 1 month, 16.09 + 3.93 mmHg at 2 months,

Table 1: Subgroups with number of cases

Indication for ozurdex in retinal disorder No. of eyes
Cystoid macular edema (CME) 43
Diabetic macular edema (DME) 53
Macular edema due to CRVO 2
Macular edema due to BRVO 3
Choroidal neovascular membrane (CNVM) 1
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14.96 +3.33 mmHg at 3 months, 14.94 + 3.34 mmHg at 4 months,
and 13.73 + 2.69 mmHg at 6 months.

For macular edema with CRVO patients, the mean baseline
IOP was 15 + 2.82 mmHg, the post-injection mean IOP was
16 £2.82 mmHg at day 1, 18 mmHg at 1 week, 17.5+2.12 mmHg
at1month, 18 mmHg at2 months, 16.5+0.7 mmHg at 3 months,
16.5 + 0.7 mmHg at 4 months, and 16.5 + 3.53 mmHg at
6 months.

For macular edema with BRVO patients, the mean
baseline IOP was 16 + 1.73 mmHg, the post-injection mean
IOP was 18 + 6.24 mmHg at day 1, 16 + 2 mmHg at 1 week,
18 + 2 mmHg at 1 month, 20.33 + 4.5 mmHg at 2 months,
18.66 +5.03 mmHg at 3 months, 16.66 +3.05 mmHg at 4 months,
and 15.66 + 3.51 mmHg at 6 months.

For the CNVM patients, the mean baseline IOP was
17 mmHg, the post-injection mean IOP was 19 mmHg at day
1, 18 mmHg at 1 week, 18 mmHg at 1 month, 17 mmHg at
2 months, 14 mmHg at 3 months, 16 mmHg at 4 months, and
15 mmHg at 6 months.

According to the different subgroups, the IOP trend is
shown in the graph which shows almost similar variation
among the groups [Graph 1].

Mean IOP pre- and post-ozurdex injection

Collectively, the baseline mean IOP pre-ozurdex injection
was 14.40 = 2.97 mmHg, post-injection mean IOP was
15.01 = 3.22 mmHg at day 1, 15.15 + 3.28 mmHg at 1 week,
15.96 + 3.62 mmHg at 1 month, 16.26 + 3.95 mmHg at
2 months, 15.41 +3.33 mmHg at 3 months, 15.38 + 3.28 mmHg
at 4 months, and 14.27 + 2.69 mmHg at 6 months. No
statistically significant difference was seen at day
1 (P=0.1634), 1 week (P =0.0869), and 6 months (P = 0.7488).
However, a statistically significant difference was
seen at 1 month (P = 0.0009), 2 months (P = 0.0001),
3 months (P = 0.0236), and 4 months (P = 0.0265), which
shows that the mean IOP is significantly increased at 1, 2, 3,
and 4 months post-op [Table 2 and Graph 2].

Compared to the baseline mean post-op IOP increased by
0.61 mmHg at post-op day 1, 0.75 mmHg at 1 week, 1.56 mmHg
at 1 month, 1.86 mmHg at 2 months, 1.01 mmHg at 3 months,

Showing IOP trend in different subgroups
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Mean IOP variation in different subgroups at various follow ups.

Graph 1: Line diagram showing mean IOP variation in different
subgroups at various follow ups with IOP spike seen at 2 month

0.98 mmHg at 4 months, and reached the baseline level by
post-op 6 months. The IOP spike is seen at 2 months [Graph 3].

IOP spike after ozurdex injection

About 19/102 (18.62%) eyes showed IOP spike post-treatment
out of which four eyes had multiple spikes at various follow-ups;
4 (3.92%) eyes showed IOP spike at day 1, 3 (2.94%) eyes at
1 week, 6 (5.88%) eyes at 1 month, 7 (6.86%) eyes at 2 months,
3(2.94%) eyes at 3 months, and 2 (1.96%) eyes at 4 months. No
spike was seen at 6 months. The maximum number of eyes
showing the IOP spike was seen at 2 months [Graph 4].

Sixteen eyes showed IOP rise in the range of 22-25 mmHg,
8 in the range of 26-30 mmHg, and 1 eye showed an IOP
rise of 34 mmHg and required multiple AGM. No surgical
intervention for secondary glaucoma was needed in the study.

About 16/102 (15.58%) eyes showed mild to moderate IOP
drop (mean 2.5 mmHg) at immediate post-op day 1, among
which 7 eyes had 1-2 mmHg drop, 9 eyes had 3-4 mmHg drop,
which may be attributed to the slight vitreous loss by reflux
through the scleral orifice of injection. No major drop in the
IOP was seen.

Discussion

In the present study, no statistically significant difference
was seen between the mean IOP pre- and post-op at day
1 (P =0.1634), 1 week (P = 0.0869), and 6 months (P = 0.7488).
However, a statistically significant difference seen at
1 month (P=0.0009), 2 months (P=0.0001), 3 months (P =0.0236),
and 4 months (P = 0.0265), which shows that the IOP was
significantly increased at post-op 1, 2, 3, and 4 months.

The mean IOP was at the peak at 2 months recovered to the
baseline by 6 months. The results are consistent with those of the
GENEVA study." A post-op increase of IOP was attributed to the
secondary effect of steroid in the implant. Similar studies by Haller
et al.”' and Boyer ef al. " show the maximum increase in IOP at
2 months with dexamethasone implant return to the baseline by
6 months.> This corresponds to the result in the present study.

In the present study, the subgroups showed almost similar
IOP variation with a spike by 2 months reach baseline by
6 months. The result is consistent with the other studies in the
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Table 2: Mean IOP pre- and post-ozurdex injection

Baseline Day 1 1 week 1 month 2 months 3 months 4 months 6 months
Mean post-op IOP inmmHg  14.40+2.97 15.01+3.22 15.15+3.28 15.96+3.62 16.26+3.95 15.41+3.33 15.38+3.28 14.27+2.69
P* 0.1634 0.0869 0.0009 0.0001 0.0236 0.0265 0.7488

*No statistical significant difference seen at day 1 (P=0.1634), 1 week (P=0.0869), and 6 months (P=0.7488). *Statistically significant difference seen in mean
post-op IOP compared to pre-op mean IOP at 1 month (P=0.0009), 2 months (P=0.0001), 3 months (P=0.0236), and 4 months (P=0.0265)
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Graph 3: Line diagram showing collective mean IOP variation with
spike at 2 month reduce to baseline by 6 months

literature by Haller et al.; Ozurdex GENEVA Study Group;"!
Boyer et al.; Ozurdex CHAMPLAIN Study Group;!""! Haller
et al.; the Dexamethasone DDS Phase II Study Group™! shows
that the maximum increase in the IOP (IOP spike) occurs
60 days (2 months) after the injection, with a return to baseline
IOP levels within 6 months.

For ozurdex in the eyes with retinal vein occlusion, the
GENEVA group observed elevated IOP most commonly at
the visit 60 days post-treatment. This elevation resolved in the
majority by 6 months.?!

Boyer et al., in the Ozurdex MEAD Study Group,™! another
randomized, controlled trial reporting 3-year results of
ozurdex for DME, the mean IOP following retreatment every
6 months (as indicated, mean 4.1 or 4.4 injections over 3 years
for 0.35 and 0.7 mg, respectively) peaked between months 2
and 3 and decayed to near baseline by month 6, following a
similar pattern after each injection.

In the present study, the IOP spike was seen in 18.62%
of the cases which corresponds to the results of some
of the previous studies. Haller ef al.,, Ozurdex GENEVA
Study Group,” show IOP spike around 16% of cases. In a
meta-analysis by Kiddee et al.,"* after 0.7-mg dexamethasone
implants for DME, 14.9% (95% CI 10.2-21.3) of the eyes
developed Ocular Hypertension.

The Haller et al.®! study group showed 4% of the eyes with
retinal vein occlusion developed OHT following a single
0.7-mg ozurdex injection at 12 months, however, during the
second treatment, 33% of those receiving 0.7 mg exhibited
elevated IOP.

In the present study, 19 out of 102 (18.62%) eyes showed
secondary IOP spike which included 8 eyes with CME, 9

Number of eyes with |OP Spike Post T/t at various follow up visits.
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Graph 4: Bar diagram showing number of eyes with IOP spike post
T/t, maximum number of eyes showing IOP spike seen at 2 month, no
IOP spike seen at 6 month

eyes with DME, and 2 eyes with BRVO showed IOP greater
than 21 mmHg and required multiple AGM. No surgical
intervention was needed for any patient. These results are
consistent with the GENEVA study in the literature showing
that ocular hypertension was well-controlled with local
antihypertensive treatment and no filtering surgery was
required.!

Several risk factors for the corticosteroid-induced ocular
hypertension are young age (<45 years), severe myopia,
pre-existing glaucoma, family history of glaucoma, type 1
diabetes, moderate ocular hypertension, and collagen
diseases.!"" In the case of intravitreal injections, the other risk
factors seen are IOP + 15 mmHg,""*® history of glaucoma and
ocular hypertension.'>”% In the present study, among the
102 eyes, 53 eyes had diabetic macular edema, 43 had CME,
2 eyes had macular edema due to CRVO, and 3 eyes had
BRVO, 1 with CNVM showed a high incidence of glaucoma
in diabetics, retinal vein occlusion, post-intraocular surgery
which emphasized the need for regular monitoring of the
IOP, especially when the IV dexamethasone injection was
given.

The dexamethasone intravitreal implant is effective in the
eye for several months. It has been proven to be effective from
the functional standpoint, with reduced side effects compared
to the other corticosteroids administered by the intravitreal
injection (triamcinolone and fluocinolone acetonide) such
as the onset of corticosteroid-induced hypertension” and
lower complication rates, especially secondary cataract and
glaucoma.!"”!

Nevertheless, the risk of the IOP spike/secondary ocular
hypertension exists and remains a complication to monitor. The
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episodes of ocular hypertension are transient and reversible.
Monitoring can help to implement treatment in order to limit
the spikes in the pressure and prevent the risk of irreversible
damage to the optic nerve and visual field.

Conclusion

Secondary IOP spike/ocular hypertension after intravitreal
injection of dexamethasone implant is seen in 18.62% of the
cases which required treatment in the form of antiglaucoma
medications. Secondary IOP spike was seen as a real
complication in some patients requiring special monitoring for
early detection and management. The IOP monitoring should
be meticulously performed at each follow-up visit, especially
in the initial 6 months for IOP variations and secondary IOP
spike management.

Limitations of study

Study is retrospective conducted on a small percentage of
population (102 eyes) which may bias the results. follow-up
is of short duration, long-term follow-up needed to confirm
the risk of corticosteroid-induced ocular hypertension for
long-term IOP variation.

Pre-existing glaucoma patients were excluded in whom IOP
variation may be different.

Risk factors for glaucoma are not evaluated.

Profile of increased IOP after repeated ozurdex implant
injections is not evaluated.
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