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ABSTRACT

Introduction: This post-marketing observa-
tional interim analysis evaluated the 12-month
effectiveness and safety of omidenepag iso-
propyl (OMDI) ophthalmic solution in daily
clinical settings.
Methods: This was a multicenter, large-scale,
non-interventional, prospective, observational
study conducted in Japan. The target enroll-
ment was 3900 patients, and the overall obser-
vation period was 12 months. Patients with
glaucoma and ocular hypertension (OH) with
no previous history of OMDI use were enrolled.
The key endpoints were change in intraocular
pressure (IOP) from baseline and the incidence
of adverse reactions (ADRs).

Results: A total of 1862 patients were evaluated
in this 12-month interim analysis. Most
patients were diagnosed with normal-tension
glaucoma (NTG, 62.0%). The treatment pat-
terns with OMDI were naı̈ve monotherapy
(48.4%), switching monotherapy (18.4%), and
concomitant therapy (31.1%). The overall inci-
dence of ADRs was 24.3%, which was similar
between the monotherapy and concomitant
therapy groups. Common ADRs were conjunc-
tival hyperemia, refractive disorder, and myo-
pia. Macular edema was observed in four
patients. No ADRs categorized as prostaglandin-
associated periorbitopathy were observed. There
was a significant reduction in mean IOP at
12 months, with a change of - 1.9 ± 2.9 mmHg
from baseline (reduction - 10.4 ± 16.5%). The
mean IOP change from baseline was - 2.7 ±

2.6 mmHg in the naı̈ve monotherapy group,
- 1.1 ± 2.6 mmHg in the switching monother-
apy group, and - 1.6 ± 3.1 mmHg in the con-
comitant therapy group (all P\0.05). The mean
IOP decreased by - 2.5 ± 3.2 mmHg, - 1.5 ±

2.4 mmHg, and - 2.3 ± 4.5 mmHg in the pri-
mary open-angle glaucoma (POAG), NTG, and
OH groups, respectively. The treatment persis-
tence with OMDI was 82.4%.
Conclusion: This study demonstrated the safety
and efficacy of OMDI for glaucoma and OH as
monotherapy and concomitant therapy in daily
clinical settings. In this interim analysis, OMDI
showed a favorable benefit–risk profile, and can
be first-line therapy for glaucoma.
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Key Summary Points

Why carry out this study?

There is currently a lack of evidence on the
use of omidenepag isopropyl with other
antiglaucoma agents in patients with
glaucoma and ocular hypertension

In this 12-month post-marketing interim
analysis, the safety and efficacy of
omidenepag isopropyl (OMDI) were
evaluated in patients with glaucoma and
ocular hypertension (OH) with no
previous history of OMDI usage

What was learned from the study?

In patients who were receiving OMDI as a
monotherapy or in combination with
other drugs, a greater improvement in
intraocular pressure (IOP) and a higher
treatment persistence were observed
without compromising its safety

After 3 months of treatment, patients
treated with OMDI had a significant
reduction in IOP from the baseline, and
maintained around 14 mmHg stably
across all treatment patterns, including
naı̈ve, switching, and concomitant usage
of OMDI; the reduction in IOP was also
consistent in patients diagnosed with
normal-tension glaucoma (NTG), primary
open-angle glaucoma (POAG), or OH.
Treatment with OMDI was not associated
with any events of prostaglandin-
associated periorbitopathy

This study shows that OMDI can be
preferred in treatment-naı̈ve patients or as
a concomitant therapy in patients who
require switching

INTRODUCTION

Glaucoma is an optic nerve disorder that can
lead to an irreversible vision loss when left
untreated [1], with an estimated prevalence of
111.8 million worldwide by 2040 [2]. Lowering
the intraocular pressure (IOP) is the only evi-
dence-based treatment strategy to delay the
progression of glaucoma [1, 2]. Glaucoma can
be divided into open-angle glaucoma (OAG)
and angle-closure glaucoma (ACG) [2]. Primary
open-angle glaucoma (POAG) is the most com-
mon type of glaucoma, accounting for approx-
imately three-quarters of all cases [3–5].
Normal-tension glaucoma (NTG) is a kind of
POAG in which IOP is within the normal range
when diagnosed. In ocular hypertension (OH),
there are no signs of optic nerve damage, but
the IOP is elevated. Evidence based on large
randomized controlled trials [6, 7] indicate that
treatment with topical ocular hypotensive
agents reduces the elevated IOP and delays or
prevents disease progression of OAG.

Available topical hypotensive agents, such as
b-blockers, carbonic dehydratase inhibitors
(CAI), and alpha-adrenergic agonists, reduce the
aqueous humor outflow, while prostaglandin
F2a analogs (PGAs), rho-associated protein
kinase (ROCK) inhibitors, and parasympath-
omimetics increase the aqueous humor outflow.

Prostaglandins are the recommended first-
line therapy and are the most frequently pre-
scribed medication for glaucoma [8–12]. The
target IOP in progressing glaucoma can often be
difficult to maintain, as it requires multiple
drugs. Patients with low/non-response to PGA
are recommended to receive adjunctive therapy
or are switched to an alternative agent [11, 13].
Moreover, in a previous study, 36% of 16,486
patients initially treated with PGAs required an
adjunctive IOP-lowering therapy within
24 months [13]. In addition, PGAs are known to
show prostaglandin-associated periorbitopathy
(PAP), including eyelid or iris pigmentation,
elongated or darkened eyelashes, and deepen-
ing upper eyelid sulcus [14]. Thus, new phar-
macologic agents with new mechanisms of
action are needed to expand the available
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treatment regimens to maintain the IOP of
patients with POAG or OH.

Omidenepag isopropyl (OMDI) is a prodrug
of a pharmacologically active acid metabolite,
omidenepag (UR-7276), a selective, prostanoid
EP2 receptor agonist (EP2 agonist) [15–17].
OMDI reduces the IOP by binding to an EP2
receptor, thereby increasing the aqueous humor
outflow via the trabecular and uveoscleral
pathways [17]. It was initially approved in Japan
in 2018 as Eybelis� ophthalmic solution 0.002%
for the treatment of glaucoma and OH, and it
was later approved in Korea, Taiwan, India,
Thailand, Singapore, and Malaysia [18].

In previous clinical trials, OMDI monother-
apy was non-inferior to latanoprost and showed
a significant IOP-lowering effect in latanoprost
non/low-responders [19, 20]; also, the combi-
nation of OMDI with other glaucoma medica-
tions effectively lowered the IOP [21]. A recent
1-year phase 3 study demonstrated a continu-
ous reduction in IOP with OMDI monotherapy
or with concomitant administration with
timolol [22].

While OMDI has been studied in multiple
clinical trials, there is a limited information on
its concomitant use with other antiglaucoma
drugs besides tafluprost and b-blockers [22]. The
incidence of adverse drug reactions (ADRs),
such as ocular inflammation, corneal thicken-
ing, and macular edema, in real-world settings
also remains unclear. Hence, this large, post-
marketing, observational study was conducted
to assess the effectiveness and safety of OMDI as
a monotherapy and in combination with other
antiglaucoma drugs, and this report presents a
result of interim analysis. This evidence in daily
clinical settings in Japan is expected to con-
tribute to other countries as reference data for
their clinical settings.

METHODS

Study Design and organization

This multicenter, large-scale, post-marketing,
non-interventional, prospective, observational
study was conducted in Japan in accordance
with the Good Post-Marketing Study Practice

(MHLW Ordinance No. 171; December 20,
2004). The subject enrollment period was from
December 21, 2018, to June 30, 2023. The entire
study was scheduled for 7 years (November 27,
2018, to November 30, 2025), and is ongoing.
The current interim analysis includes the data
from patients retrieved until March 2021. The
study was sponsored by Santen Pharmaceutical,
the marketing authorization holder of OMDI in
Japan. The study protocol was reviewed and
approved by regulatory authorities; hence, an
additional ethics review board approval was not
mandated.

Patients and Registration

The target enrollment was 3900 patients.
Patients with glaucoma and OH with no previ-
ous history of OMDI use were enrolled. The key
exclusion criteria were patients with aphakic or
pseudophakic eyes, and patients receiving
tafluprost as a concomitant drug with OMDI,
which was contraindicated. Patient enrollment
was conducted using a central registration sys-
tem to eliminate selection bias. All patients
provided an oral or written informed consent.
At the time of patient registration, the patients
were classified under the monotherapy group or
the concomitant therapy group, depending on
whether or not other antiglaucoma drugs were
used along with OMDI. Patients who started
receiving OMDI as a monotherapy, but also
started receiving other antiglaucoma/OH drugs
during the study, were classified under the
intermediate concomitant group. The data in
the intermediate concomitant group were
completely excluded from both monotherapy
and concomitant therapy groups. For evalua-
tion, monotherapy patients were further classi-
fied under the naı̈ve monotherapy group when
they never received any antiglaucoma therapy
before starting OMDI and the switching
monotherapy group when the current
antiglaucoma treatment was switched to OMDI.

Data Collection and Analysis

The observation period was 12 months after
starting the administration of OMDI in both
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monotherapy and concomitant therapy
patients. The data were collected using elec-
tronic case report forms (CRFs), which were
submitted at 3 months, 7 months, and
12 months after its administration. The follow-
ing data were non-interventionally collected
from medical institutions: patient background,
OMDI treatment status, concomitant medica-
tions used, IOP, corrected visual acuity, refrac-
tion (using spherical refraction), central corneal
thickness; results from macular optical coher-
ence tomography (OCT) examination, visual
field test, objective assessment of conjunctival
hyperemia, corneal fluorescein staining; and
ADRs that occurred during OMDI administra-
tion. Each objective parameter was evaluated
using a four-point score (0: none; 1: mild; 2:
moderate; 3: severe).

An adverse event (AE) was defined as any
untoward medical occurrences in a patient
treated with OMDI, regardless of the causal
relationship. If a doctor could not rule out the
causality between AE and OMDI, the event was
treated as an ADR. The aggregation of ADRs was
performed using the MedDRA preferred terms.
The objective findings and effectiveness analy-
ses were based on the administration status of
the evaluated eye. Only eyes with glaucoma or
OH were assessed. If both eyes could be con-
sidered, the eye with a higher IOP value at the
start of administration was assessed, and if the
IOP of the left and right eyes was the same, the
right eye was assessed. Patient-based tabulation
was performed regardless of the evaluated eye.

The following fluctuations in ophthalmo-
logic examination parameters (hereafter,
parameter fluctuations) were noted regardless of
each doctors’ assessment: refractivity fluctua-
tion, decrease or increase in refraction by C 0.75
D compared to a previously measured value;
central corneal thickness fluctuation, decrease
or increase by C 100 lm compared to a previ-
ously measured value; visual acuity fluctuation,
previous deterioration of three or more lines of
best-corrected visual acuity in Landolt C eye
chart; IOP fluctuation, an increase by C 50%
compared to a previous measurement and the
increased IOP was C 20 mmHg; and visual field
fluctuation, a decrease by C - 6 dB compared to
a previously measured value.

The incidence of parameter fluctuations was
included as an ADR; however, incidence
tables were separated from Table 4 (see below),
which contains the ADRs reported by doctors.

Statistical Analyses

Data aggregation and analyses were performed
using SAS v.9.4 software (SAS Institute, Japan).
Descriptive statistics [mean ± standard devia-
tion (SD)] were used to summarize patient
background data. When comparing the IOP
between the baseline and that after 3 months,
the IOP data were carried over when the
3-month data were missing (i.e., 1-month or
2-month data served as the 3-month data).
Similarly, the 4- or 5-month data served for
missing 6-month data, 7-, or 8-month data
served for missing 9-month data, and 10- or
11-month data served for missing 12-month
data. Paired t tests were used to analyze the IOP,
central corneal thickness, and corrected visual
acuity, with a two-tailed significance level of
5%. Wilcoxon’s signed rank-sum test was used
for conjunctival hyperemia and corneal fluo-
rescein staining. The Kaplan–Meier method was
used to examine the treatment persistent rate
[95% confidence interval (CI)]. The discontin-
uation of OMDI due to the occurrence of AEs
and insufficient therapeutic effect was defined
as a treatment failure.

RESULTS

The CRFs of 1929 patients were collected from
272 ophthalmology facilities by March 2021
(Fig. 1). Among these, 67 patients (3.5%) were
excluded from the analysis due to the following
reasons: absence of post-treatment data due to
no revisit (53 patients), registration criteria
violation (11 patients), and unconfirmable
existence of AE (3 patients). For the current
interim analysis, 1862 patients were analyzed.
CRFs from up to 3, 7, and 12 months were
available in 1862, 1233, and 710 patients,
respectively.
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Patient Demographics

The demographic and clinical characteristics of
the study population are presented in Table 1.
This study enrolled 1151 females (61.8%) and
711 males (38.2%), and the mean (±SD) age was
59.9 ± 13.0 years. Most of the study patients
were diagnosed with NTG (1154 patients,
62.0%), followed by POAG (558 patients,
30.0%), PACG (30 patients, 1.6%), OH (87
patients, 4.7%), and others (33 patients, 1.8%).
The mean IOP at baseline was
16.6 ± 4.5 mmHg. The baseline characteristics
were similar between the groups except for the
higher ratio of female patients (70.2%) in the
switching monotherapy group than that in the
naı̈ve monotherapy (58.5%) and concomitant
therapy groups (61.7%), and the higher mean
Humphrey visual field MD (- 6.6 dB) and
patient ratio of\ - 12 dB (21.3%) in the con-
comitant therapy group.

Therapeutic Patterns

A total of 902 patients (48.4%) received OMDI
as a naı̈ve monotherapy, 342 patients (18.4%)
switched to OMDI monotherapy from a prior

treatment (switching monotherapy), 579
patients (31.1%) received OMDI concomitantly,
and 39 patients (2.1%) received an intermediate
concomitant therapy (Table 1). In the switching
monotherapy group (342 patients), most
patients received PGA (60.2%) before starting
OMDI, followed by b-blockers (36.3%), CAIs
(10.5%), a2 agonists (5.8%), and ROCK inhibi-
tors (1.5%) (Table 2). In the concomitant ther-
apy group (n = 579), most patients received b-
blockers (74.4%), followed by CAIs (56.1%);
only a few patients received PGAs (6.6%;
Table 3). In total patients, the timing of
receiving OMDI was at night in 85.5% and in
the morning in 13.8%.

Safety

The overall incidence of ADRs was 24.3% (452/
1862 patients).There was no significant differ-
ence of ADR incidence between the naı̈ve
monotherapy group (23.2%), switching
monotherapy group (25.2%), and concomitant
therapy group (25.6%). The most frequently
reported ADRs were conjunctival hyperemia
(3.6%), refractive disorders (3.1%), and myopia
(1.1%) (Table 4). Four serious ADRs were

Fig. 1 Patient enrollment and assessment flow diagram
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Table 1 Patient demographics and baseline characteristics (n = 1862)

Characteristics Overall
n5 1862
n (%)

Naı̈ve
monotherapy
n5 902
n (%)

Switching
monotherapy
n5 342
n (%)

Concomitant
therapy
n5 579
n (%)

Sex

Male 711 (38.2) 374 (41.5) 102 (29.8) 222 (38.3)

Female 1151 (61.8) 528 (58.5) 240 (70.2) 357 (61.7)

Mean age [years]

Mean ± SD 59.9 ± 13.0 58.8 ± 12.8 59.8 ± 13.2 61.8 ± 12.9

\65 1125 (60.4) 579 (64.2) 210 (61.4) 311 (53.7)

C 65 737 (39.6) 323 (35.8) 132 (38.6) 268 (46.3)

Diagnosis

POAG 558 (30.0) 235 (26.1) 94 (27.5) 220 (38.0)

NTG 1154 (62.0) 621 (68.8) 211 (61.7) 301 (52.0)

PACG 30 (1.6) 8 (0.9) 4 (1.2) 14 (2.4)

Other types of glaucoma 33 (1.8) 7 (0.8) 4 (1.2) 18 (3.1)

OH 87 (4.7) 31 (3.4) 29 (8.5) 26 (4.5)

Treatment pattern

Naı̈ve monotherapy 902 (48.4)

Switching monotherapy 342 (18.4) - - -

Concomitant therapy 579 (31.1)

Intermediate concomitant 39 (2.1)

Ocular complications

No 1031 (55.4) 529 (58.6) 157 (45.9) 325 (56.1)

Yes 831 (44.6) 373 (41.4) 185 (54.1) 254 (43.9)

Retinal/vitreous disease 121 (6.5) 54 (6.0) 27 (7.9) 37 (6.4)

Cataract/lens disease 360 (19.3) 177 (19.6) 72 (21.1) 107 (18.5)

Iris, ciliary body, choroidal disease 10 (0.5) 2 (0.2) 5 (1.5) 3 (0.5)

Corneal and conjunctival disease 455 (24.4) 193 (21.4) 102 (29.8) 149 (25.7)

Eyelid and lacrimal disorders 37 (2.0) 10 (1.1) 11 (3.2) 16 (2.8)
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reported in three patients: two cases had
increased IOP, one had an iris synechiae, and
one had a macular hole, and their causal rela-
tionships with OMDI were not ruled out. Cur-
rently, these ADR’s outcomes were ‘‘improving’’.
There were no observed ADRs categorized as
PAP, such as eyelid pigmentation, eyelash
abnormality, and deepening of the upper eyelid
sulcus. In parameter fluctuations which were
noted in regardless of each doctors’ assessment,
refractivity fluctuation (8.4%), and visual acuity
fluctuation (2.0%) were the major fluctuations
in all patients. There was no difference in
parameter fluctuations between the monother-
apy and concomitant therapy groups (Table 5).
A total of 4 cases of macular edema including
cystoid macular edema (0.2%) were observed;
all had phakic eyes on both sides. These patients
were aged 59, 60, 64 years and in her 60s; 3 were
females. The onset of macular edema was 22, 31
52, and 190 days from the start of the OMDI
treatment. In all patients, the condition was
reported to be recovered or improved 31–-
111 days after the discontinuation of OMDI. In
one patient, the shape of macular edema was
reported as a cyst in inner retina without retinal
detachment. It was considered to be moderate

case. We could not identify any specific com-
mon background for these 4 patients. One
patient had an epiretinal membrane and dry eye
as concomitant ocular diseases. One patient had
a concomitant lattice retinal degeneration and a
history of retinal photocoagulation. One
patient had a cataract, dry eye, and a history of
trabeculectomy. The remaining patient had no
concomitant disease or any disease history.

A conjunctival hyperemia score of C 1 was
observed in 9.5% of patients at baseline
(n = 1774), 16.6% at 3 months and 8.3% at
12 months (Fig. 2). The mean conjunctival
hyperemia score was 0.1 ± 0.4 at baseline,
0.2 ± 0.4 at 3 months, 0.1 ± 0.3 at 6 months,
and 0.1 ± 0.3 at 123 months with statistical
significance at 3 months (p\0.05), but not at 6
or 12 months.

The mean corneal staining score was
0.1 ± 0.4 at baseline (n = 1436). There was no
statistically significant difference in scores ver-
sus baseline at any time points.

Changes in Ophthalmologic Parameters

No statistically significant changes were
observed in visual acuity (log value) score

Table 1 continued

Characteristics Overall
n5 1862
n (%)

Naı̈ve
monotherapy
n5 902
n (%)

Switching
monotherapy
n5 342
n (%)

Concomitant
therapy
n5 579
n (%)

Humphrey visual field MD [dB]

Mean ± SD - 4.4 ± 5.5 - 3.7 ± 4.6 - 2.8 ± 3.6 - 6.6 ± 7.0

[ - 6 572 (75.6) 313 (80.5) 113 (86.3) 134 (60.6)

- 6 to - 12 109 (14.4) 52 (13.4) 14 (10.7) 40 (18.1)

\ - 12 76 (10.0) 24 (6.2) 4 (3.1) 47 (21.3)

Not measured 1105 513 211 358

Intraocular pressure, mean ± SD

[mmHg]

16.6 ± 4.5 17.0 ± 3.8 15.6 ± 3.6 16.4 ± 5.8

Data are expressed as n (%), unless specified otherwise
MD mean deviation, NTG normal-tension glaucoma, OH ocular hypertension, PACG primary angle-closure glaucoma,
POAG primary open-angle glaucoma, SD standard deviation
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[0.022 ± 0.136 at baseline (n = 1660) to
0.018 ± 0.123 at 12 months (n = 216)].

The mean central corneal thickness was
539.8 ± 35.6 lm at baseline (n = 153) and
544.6 ± 34.9 lm at 12 months (n = 15), as
measured by a pachymeter, and was
523.8 ± 42.3 lm at baseline (n = 222) and
535.4 ± 41.2 lm at 12 months (n = 22), as
measured by specular microscopy. No statisti-
cally significant changes in refraction were
observed between the baseline and at any time
points.

Efficacy

The mean IOP for all patients was
16.6 ± 4.5 mmHg (n = 1836) at baseline. The
mean IOP decreased significantly (p\0.05) and
was maintained around 14 mmHg stably
throughout the study period. The mean change
in IOP at 12 months was - 1.9 ± 2.9 mmHg,
with - 10.4 ± 16.5% change from baseline
(Fig. 3).

The mean IOP at baseline in the naı̈ve
monotherapy, switching monotherapy, and
concomitant therapy groups were 17.0 ±

3.8 mmHg, 15.6 ± 3.7 mmHg, and 16.4 ± 5.8
mmHg, respectively. The mean IOP decreased
significantly over 12 months, regardless of these
treatment patterns (p\0.05). The mean IOP
change from the baseline to 12 months
was - 2.7 ± 2.6 mmHg (- 15.1% ± 13.7%) in
the naı̈ve monotherapy group, - 1.1 ± 2.6
mmHg (- 4.9% ± 16.2%) in the switching
monotherapy group, and - 1.6 ± 3.1 mmHg
(- 8.5% ± 17.6%) in the concomitant therapy
group (Fig. 4).

The mean baseline IOP of patients with
POAG, NTG, and OH was 18.4 ± 5.0 mmHg,
15.1 ± 2.9 mmHg, and 22.2 ± 4.5 mmHg,
respectively. In the 12-month observation per-
iod, the mean IOP of patients with POAG,
NTG, and OH decreased by - 2.5 ± 3.2 mmHg
(- 12.6% ± 17.4%), - 1.5 ± 2.4 mmHg (- 9.0%
± 15.3%), and - 2.3 ± 4.5 mmHg (- 9.5% ±

20.8%), respectively. The differences were sta-
tistically significant at all time points irrespec-
tive of the diagnosis (p\0.05) (Fig. 5).

Treatment Persistence

The overall persistence rate (95% CI) over the
12-month observation period was 82.4%
(79.9 - 84.7%) (Fig. 6). The main reasons for
treatment discontinuation were the occurrence
of AEs (n = 129; 35.3%) and perceived insuffi-
cient therapeutic effect (n = 73; 20.0%).

Table 2 Antiglaucoma therapy in patients before switch-
ing to OMDI monotherapy

Component Patients switched from
other therapy (n5 342)

PGA 206 (60.2%)

b-blocker 124 (36.3%)

CAI 36 (10.5%)

a2 agonist 20 (5.8%)

ROCK inhibitor 5 (1.5%)

Multiple entries
CAI carbonic anhydrase inhibitors, OMDI omidenepag
isopropyl, PGA prostaglandin, ROCK rho-associated
protein kinase

Table 3 Concomitant ocular hypotensive agents in the
concomitant therapy group

Component Concomitant therapy (n5 579)

b-blocker 431 (74.4%)

CAI 325 (56.1%)

a2 agonist 167 (28.8%)

ROCK inhibitors 64 (11.1%)

PGA 38 (6.6%)

Multiple entries
CAI carbonic anhydrase inhibitors, PGA prostaglandin,
ROCK rho-associated protein kinase
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Table 4 Incidence of ADRs

Adverse drug reaction (ADR) Overall
n5 1862
n (%)

Naı̈ve
monotherapy
n5 902
n (%)

Switching
monotherapy
n5 342
n (%)

Concomitant
therapy
n 5 579
n (%)

All ADRs 452 (24.3%) 209 (23.2%) 86 (25.2%) 148 (25.6%)

Conjunctival hyperemia 67 (3.6%) 32 (3.5%) 15 (4.4%) 19 (3.3%)

Refractive disorder 57 (3.1%) 25 (2.8%) 13 (3.8%) 18 (3.1%)

Myopia 21 (1.1%) 12 (1.3%) 5 (1.5%) 4 (0.7%)

Vision blurred 19 (1.0%) 9 (1.0%) 7 (2.1%) 2 (0.4%)

Visual acuity reduced 19 (1.0%) 10 (1.1%) 4 (1.2%) 5 (0.9%)

Intraocular pressure increased 17 (0.9%) 4 (0.4%) 4 (1.2%) 7 (1.2%)

Punctate keratitis 13 (0.7%) 7 (0.8%) 1 (0.3%) 4 (0.7%)

Dry eye 13 (0.7%) 10 (1.1%) - 3 (0.5%)

Iritis 12 (0.6%) 5 (0.6%) 4 (1.2%) 3 (0.5%)

Conjunctivitis allergic 11 (0.6%) 7 (0.8%) 2 (0.6%) -

Eye pain 9 (0.5%) 5 (0.6%) 1 (0.3%) 3 (0.5%)

Visual impairment 8 (0.4%) 2 (0.2%) 3 (0.9%) 3 (0.5%)

Anterior chamber cell 8 (0.4%) 4 (0.4%) 1 (0.3%) 3 (0.5%)

Asthenopia 7 (0.4%) 4 (0.4%) 2 (0.6%) 1 (0.2%)

Photophobia 6 (0.3%) 4 (0.4%) 1 (0.3%) 1 (0.2%)

Abnormal sensation in eye 6 (0.3%) 4 (0.4%) 1 (0.3%) 1 (0.2%)

Foreign body sensation in eyes 5 (0.3%) 2 (0.2%) 3 (0.9%) -

Conjunctivitis 5 (0.3%) 2 (0.2%) 1 (0.3%) 2 (0.4%)

Dizziness 5 (0.3%) 3 (0.3%) 1 (0.3%) 1 (0.2%)

Corneal thickening 4 (0.2%) 4 (0.4%) - -

Eye pruritus 4 (0.2%) 2 (0.2%) 1 (0.3%) 1 (0.2%)

Visual field defect 4 (0.2%) 1 (0.1%) 1 (0.3%) 2 (0.4%)

Macular edema including cystoid macular

edema

4 (0.2%) 1 (0.1%) - 3 (0.5%)

Hyperopia 3 (0.2%) 2 (0.2%) - 1 (0.2%)

ADRs report by C 0.2% in overall
ADR adverse drug reaction
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DISCUSSION

This interim study reports the safety and effec-
tiveness of OMDI as a naı̈ve monotherapy,
switching monotherapy, and in concomitant
therapy with other antiglaucoma/OH therapy
in 1862 Japanese patients. To the best of our
knowledge, this is the largest study on OMDI
since its approval in Japan in November 2018.

In terms of efficacy, an overall mean IOP
reduction of about 10% from the baseline was
observed throughout the study period. The

reduced IOP also remained stable at around
14 mmHg throughout the observation period.
In the Japanese population, a similar situation
was reported that the IOP was maintained to be
14.3 ± 3.3 mmHg at 12 months through the
dosing start of preservative free travoprost to
the patients whose IOP was 14.9 ± 3.4 mmHg at
baseline which had been kept by latanoprost
[23]. The significant and stable IOP reduction
was observed similarly in the long-term clinical
trials [22]. This change in IOP was observed in
all the treatment patterns. Among the patients

Table 5 Parameter fluctuations

Parameters Overall
n5 1862
n (%)

Naı̈ve monotherapy
n5 902
n (%)

Switching monotherapy
n5 342
n (%)

Concomitant therapy
n5 579
n (%)

Refractivity fluctuation 157 (8.4%) 70 (7.8%) 26 (7.6%) 58 (10.0%)

Visual acuity fluctuation 38 (2.0%) 21 (2.3%) 5 (1.5%) 12 (2.1%)

Visual field fluctuation 8 (0.4%) 1 (0.1%) - 7 (1.2%)

IOP fluctuation 5 (0.3%) 1 (0.1%) - 4 (0.7%)

IOP intraocular pressure

Fig. 2 Percentage of patients for each hyperemia score. The mean change in score for 3 months compared to the baseline
score was significant (*p\0.05; Wilcoxon’s signed rank-sum test). n number of patients, M months
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who switched to OMDI monotherapy, the mean
IOP change from the baseline to 12 months
was - 0.8 ± 2.8 mmHg in previous drugs, such
as PGAs, - 3.1 ± 1.6 mmHg in previous drugs
such as b-blockers, and - 0.2 ± 2.9 mmHg in
previous drugs such as fixed dose combinations
of b-blockers and CAI by further sub-analysis.
There was no elevation of mean IOP after

switching to OMDI. This suggests that OMDI
has a sufficient efficacy which can well main-
tain the patient’s IOP which had been kept by
previous glaucoma drugs even though it was
PGAs.

In the concomitant therapy group, the major
IOP-lowering agents added to OMDI were b-
blockers or CAIs, and the use of OMDI with
these agents resulted in a significant IOP
reduction, suggesting its efficacy as a concomi-
tant drug.

In this study, the use of OMDI also resulted
in a significant decrease in IOP from the base-
line over the 12-month observation period in
patients diagnosed with NTG, POAG, or OH.

The overall safety profile of OMDI in the
current study was similar to that in the previous
clinical trials [19, 22]. The incidence of ADRs
was similar among the naı̈ve monotherapy,
switching monotherapy, and concomitant
therapy groups. The long-term clinical trial
(RENGE) study has shown a two times increase
in conjunctival hyperemia with concomitant
use of OMDI with timolol [22]. In contrast, the
rate of hyperemia did not increase in patients
with concomitant use of timolol and other

Fig. 3 Intraocular pressure (IOP) changes in all patients.
The mean change in IOP for all months compared to the
baseline IOP was significant (*p\0.05; paired t test).
n number of patients, M months

Fig. 4 IOP changes according to the therapeutic pattern. The change in mean IOP for all months compared to the baseline
IOP was significant (*p\0.05; paired t test). n number of patients, M months
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glaucoma ophthalmic solutions in this study.
This was likely because patients adapted to
incidence of hyperemia with previous
antiglaucoma drugs.

In previous clinical trials, the total incidence
of macular edema was 5.2% among 267 patients
treated with OMDI. In addition, macular edema
was observed in 26.9% of 52 patients with
pseudophakic eyes and no macular edema was
observed in patients with phakic eyes [24]. The
incidence of macular edema in this study was
substantially lower (4 cases, 0.2%) than in pre-
vious reports, possibly because previous clinical
trials enrolled pseudophakic patients, whereas
this study excluded pseudophakic subjects who
were contraindicated from OMDI. It is also
considered that the incidence of macular edema
(0.2%) in this study was low in patients with
phakic eyes is similar to previous clinical trials.
Currently, the cause of the macular edema
induced by OMDI is unclear. Including macular
edema, the mechanism of the ocular inflam-
mation caused by OMDI may be related to the
fact that prostaglandin E2 is well known to be
an inflammatory substance. The median onset
date in this study was also shorter (41.5 days)

than reported in a previous long-term clinical
trial (240 days) [22]; the shorter onset was pos-
sibly due to the earlier diagnosis of the condi-
tion by ophthalmologists who received the
safety risk communication on OMDI’s ADRs. A
slight increase as 13.9 * 14.6 lm in mean cen-
tral corneal thickness was observed after
12 months of treatment. Similar minor increa-
ses in central corneal thickness have been
reported in clinical trials on OMDI and another
EP2 agonist, taprenepag isopropyl (\24 lm for
both) [25]. The variation in central corneal
thickness did not affect the vision and refrac-
tion throughout the 12-month observation
period; hence, the increase was not considered
clinically significant.

Since antiglaucoma ophthalmic solutions are
usually used for a very long time, they must
have high treatment persistence rates. In this
study, 82.4% of patients persistently used OMDI
treatment throughout the 12 months. Nakakura
et al. reported that the total persistence of
OMDI at 12 months as 70% in a retrospective
two-institute study [26]. Arias et al. reported
that the 1-year monotherapy persistence of
latanoprost, travoprost, and timolol as around

Fig. 5 IOP changes according to the diagnosis. The change in mean IOP for the different diagnoses compared to the
baseline IOP was significant (*p\0.05) at all time points (paired t test). n number of patients, M months
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90%, 80%, and 80%, respectively, in a retro-
spective two-institute study [27]. Kuwayama
et al. reported that the 1-year persistent rate of
tafluprost was 84.6% (95% CI: 83.4 - 85.7%)
reported in a previous PMS study (2017). The
treatment persistency in this study is considered
to be comparable to the persistency of these
glaucoma drugs, and suggests that OMDI is
appropriate for a long-term antiglaucoma
therapy [28].

In this study, there was a finding which will
be a benefit for glaucoma patents that no ADR
which was categorized as PAP was observed,
which was consistent with the results of previ-
ous non-clinical [29, 30] and clinical studies
[22]. OMDI was considered to be a preferable
treatment option, especially for younger female
patients and, indeed, this study included more
number of females. In addition, there was a
finding that there were limited numbers of
patients who used PGAs concomitantly (38
patients, 6.6%) in the concomitant therapy
group. The background considered is that PGAs
should be used concomitantly under especially
careful monitoring, which is emphasized in
safety risk communications, because there
would be a higher risk of ocular inflammation.
The detailed mechanism of the higher risk has
not been known; however, there would be a
PGA class effect of the contraindicated drug,
tafluprost.

Overall, OMDI demonstrated a significant
reduction in IOP, with no new safety concerns
during this interim observation period of
12 months. It was also well tolerated in terms of
both safety and efficacy; therefore, OMDI can be
a new treatment option for IOP reduction in
patients with glaucoma and OH with naı̈ve,
switching, and concomitant use.

This study has some limitations. Since this is
an observational and non-interventional study
conducted in daily clinical settings, the efficacy
and safety measurements were not obtained at
the scheduled time points. Patients with inad-
equate IOP reduction or ADRs may be switched
to other medications; therefore, only patients
with good responses or those who tolerated
OMDI well could have possibly continued in
the study, leading to a bias in the overall risk
and benefit estimation, and persistence rate.
The incidence of ADRs may be lower than the
actual rate because the observation and exami-
nation of these items were voluntary, without
any interventions. This might explain the lower
incidence of ADRs like conjunctival hyperemia
and corneal thickening in this observational
study compared to that in previous clinical tri-
als. The lower incidence of ADRs might also be
due to this interim analysis, and some patients
might be in their early treatment course. Hence,
it cannot be ruled out that the current interim
analysis result has not reflected the real-would
situation completely. A long-term assessment of
these events will reveal the actual incidence of
these risks.

CONCLUSION

This interim analysis of OMDI PMS demon-
strated that OMDI was safe and effective, with-
out causing PAP, for the treatment of glaucoma
and OH in daily clinical settings in Japan where
OMDI was approved first in the world. There-
fore, OMDI can be a first-line treatment option
for glaucoma in naı̈ve patients and as a
switching option and additional option for
concomitant therapy. These data are expected
to contribute to other countries where OMDI
will be launched as reference data for their
clinical settings.

Fig. 6 Kaplan–Meier survivorship trajectories for treat-
ment continuation
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