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Purpose: To retrospectively evaluate the short-term efficacy of omidenepag isopropyl 
(EYBELIS 0.002%) by assessing its intraocular pressure (IOP)-lowering capability and 
safety in patients with normal-tension glaucoma (NTG).
Patients and Methods: Fifty-four NTG patients (54 eyes) who were newly administrated 
with omidenepag isopropyl were enrolled in the study. The subjects comprised 22 men and 
32 women, and the mean age of the subjects was 55.0 ± 14.1 years. The mean deviation value 
using the Humphrey visual field test program (30–2 SITA Standard) was −5.03 ± 3.38 dB. 
The following data were retrieved from the medical records and used for retrospective 
analyses: IOP at baseline 1–2 months and 3–4 months after administration. The frequency 
of non-responder patients who had less than 10% IOP reduction was evaluated. Patients were 
observed for adverse reactions and dropouts at each time point.
Results: IOP at baseline, after 1–2 months and after 3–4 months was 15.7 ± 2.6 mmHg, 13.5  
± 2.3 mmHg, and 13.6 ± 2.4 mmHg, respectively. There was a significant decrease in IOP 
after administration (p<0.0001). Eleven patients (22.4%) were non-responders. Adverse 
reactions occurred in 4 patients (7.4%), including conjunctival hyperemia in 3 patients 
(after 1 week, 2 weeks, and 1 month, respectively) and eye pain in 1 patient (after 1 
month). Five patients (9.3%) dropped out of the study because of an adverse reaction in 3 
patients, insufficient IOP reduction in 1 patient, and discontinuation of follow-up of 1 patient 
at our institution.
Conclusion: After administration of omidenepag isopropyl, IOP in patients with NTG was 
significantly decreased. However, adverse reactions occurred in 7.4% of patients.
Keywords: intraocular pressure, adverse reactions, EP2 receptor agonist, conjunctival 
hyperemia

Introduction
The purpose of treating glaucoma is to stop or slow down the progression of visual 
field defects. To date, the lowering of intraocular pressure (IOP) is the only 
treatment with evidence.1,2 The treatment for lowering the IOP is administered 
through eye drops, oral medicines, lasers, or surgery. Initially, a single-agent eye 
drop is administered.3 Prostaglandin analog eye drops have strong efficacy for 
lowering IOP. Additionally, a few systemic adverse reactions have been reported; 
and, owing to the once-daily administration, these eye drops are convenient to use, 
thereby making them the first-choice medication for lowering IOP.3 However, 
peculiar local adverse reactions including eyelid pigmentation, iris pigmentation, 
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eyelash bristle, and the deepening of the upper eyelid 
sulcus have been frequently reported with the use of pros-
taglandin analogs.4,5 A previous study has suggested the 
prevalence of non-responders for prostaglandin analogs.6 

Therefore, the development of new medication with a high 
IOP-lowering effect, a little systemic or local adverse 
reactions, and once-daily administration is needed. 
Omidenepag isopropyl is an agonist to the EP2 receptor 
and has an IOP lowering activity that is mediated by a 
mechanism different from the existing prostaglandin ana-
log eye drops, and it has been approved for the treatment 
of glaucoma in Japan since November 2018. The clinical 
trials have shown sufficient IOP lowering effects and high 
safety of omidenepag isopropyl eye drops in patients with 
primary open-angle glaucoma (POAG) and ocular 
hypertension.7,8 In addition, a previous study has reported 
that many patients who had developed prostaglandin-asso-
ciated periorbitopathy (PAP), showed improvement after 
administration of omidenepag isopropyl.9 Omidenepag 
isopropyl acts by a mechanism different from the previous 
medications, and to the best of our knowledge, no study 
has evaluated the effect and safety of omidenepag isopro-
pyl in patients with normal-tension glaucoma (NTG), 
which is the most common type of glaucoma diagnosed 
in the Japanese.10 Therefore, in the present study, we 
retrospectively investigated the short-term IOP lowering 
effects and safety of omidenepag isopropyl in patients 
with NTG.

Patients and Methods
Fifty-four patients (54 eyes) with NTG were administered 
with omidenepag isopropyl (EYBELIS ophthalmic solu-
tion 0.002%, Santen Pharmaceutical Co., Ltd., Japan) at 
Inouye Eye Hospital Group (Inouye Eye Hospital, 
Ochanomizu Inouye Eye Clinic, Nishikasai Inouye Eye 
Hospital, Omiya Inouye Eye Clinic, and Sapporo Inouye 
Eye Clinic) for 17 months from December 2018 to April 
2020. The diagnostic criteria used for NTG were as fol-
lows: (1) typical morphologic characteristics, such as thin-
ning of the optic disc rim and defects in the retinal nerve 
fiber layer; (2) an abnormal visual field detected with high 
reliability and reproducibility, and corresponding to the 
criteria outlined in (1); (3) exclusion of other eye diseases 
or congenital abnormalities that could cause an abnormal 
visual field; (4) a primary open-angle on gonioscopy; and 
(5) IOP ≤21 mmHg on serial measurements, allowing for 
diurnal variation. The patients in whom both the eyes 
satisfied the inclusion criteria, the eye with the higher 

IOP at baseline was enrolled; and if the IOP was the 
same in both the eyes, the right eye was enrolled. The 
following patients were excluded from the study: (1) those 
with aphakic eye or intraocular lens, ie, in whom cataract 
surgery had been performed. These patients have a risk of 
macular edema, including cystoid macular edema, and 
vision impairment or vision loss due to macular edema, 
and (2) those who had a plan of undergoing cataract 
surgery within 6 months of enrolment in the study.

Patients were administered with omidenepag isopropyl 
once daily in the morning. The following data were 
retrieved from the medical records and used for retrospec-
tive analyses: IOP (measured at least twice in each patient) 
at baseline prior to treatment administration, at 1–2 
months after administration, and 3–4 months after admin-
istration. IOP was measured with a Goldmann tonometer. 
The IOP value at the day administered omidenepag iso-
propyl was measured as the baseline IOP. Of the 54 
patients, 52 had never used any medication for glaucoma. 
Of the remaining two patients, one used latanoprost until 3 
months before enrolment in the present study and the other 
used latanoprost/carteolol fixed combination until 1 month 
before enrolment in the present study. Eight physicians 
were responsible for IOP measurement as this was a col-
laborative research study. The attending physician consis-
tently took charge of IOP measurement in the same 
patient. The data for IOP before and after administration 
(at 1–2 months and 3–4 months) were compared. The 
reduction in IOP was calculated from baseline to 1–2 
months and 3–4 months after administration of omidene-
pag isopropyl. Patients were categorized according to 
whether their IOP was reduced by <10%, ≥10% but 
<20%, and ≥20% at 1–2 months and 3–4 months after 
administration of omidenepag isopropyl. The frequency of 
non-responders was also evaluated. Based on a previous 
report, the patients in whom the IOP reduction was less 
than 10% at both 1–2 months and 3–4 months after admin-
istration were defined as non-responders.6 Adverse reac-
tions and dropouts from this study were also investigated. 
At each patient follow-up visit, the physicians emphasized 
the importance of medication adherence. The occurrence 
of adverse reactions was determined from measurement 
results and patient interviews at each visit.

The study protocol was approved by the Inouye Eye 
Hospital ethics committee (approval number: 201812–2) 
and was conducted in accordance with the tenets of the 
Declaration of Helsinki. The study information was noti-
fied in the hospital, and the subjects had the opportunity 
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for refusal of inclusion in the study. All patients gave 
informed consent prior to enrolment in the study.

Statistical Analyses
IOP changes were analyzed by analysis of variance and 
Bonferroni correction. Comparisons of the IOP reduction 
and percentage IOP reduction were analyzed by the 
Wilcoxon signed-rank test. All statistical analyses were 
conducted using IBM SPSS-Statistics 22 (IBM Corp., 
Armonk, NY, USA). Differences with p-value < 0.05 
were considered statistically significant.

Results
Subjects
The subjects in our study comprised 22 men and 32 
women. The mean age was 55.0 ± 14.1 years (mean ±  
standard deviation; range, 22–78 years). The mean IOP 
at baseline was 15.7 ± 2.6 mmHg (range, 10–21 mmHg). 
The mean deviation value measured by the Humphrey 
visual field test program (30–2 SITA Standard) was 
−5.03 ± 3.38 dB (range, −14.41 to −0.26 dB). We consid-
ered that medication adherence was satisfactory because 
there was no mention of poor adherence in the medical 
records of enrolled patients.

Intraocular Pressure
IOP decreased significantly after 1–2 months (13.5 ±  
2.3 mmHg) and 3–4 months (13.6 ± 2.4 mmHg) of omide-
nepag isopropyl administration as compared to IOP at the 
baseline (15.7 ± 2.6 mmHg) (P<0.0001) (Figure 1). The 
mean difference in IOP reduction was 2.1 ± 1.8 mmHg 
after 1–2 months and 2.0 ± 2.0 mmHg after 3–4 months, 

but it was not statistically significant (P= 0.5227). The IOP 
reduction was 12.8 ± 10.6% after 1–2 months and 12.0 ±  
12.8% after 3–4 months, but the difference was not statis-
tically significant (P= 0.3368). IOP reduction at 1–2 
months compared with IOP at baseline was <10% in 17 
patients (33.3%), ≥10% but <20% in 24 patients (47.1%), 
and ≥20% in 10 patients (19.6%). At 3–4 months, IOP 
reduction compared to IOP at baseline was <10% in 16 
patients (32.7%), ≥10% but <20% in 20 patients (40.8%), 
and ≥20% in 13 patients (26.5%) (Figure 2). There were 
11 non-responder patients (22.4%).

Safety
Four patients (7.4%) showed adverse reactions as follows: 
conjunctival hyperemia in 3 patients (5.6%) after 1 week, 
2 weeks, and 1 month, respectively; and eye pain in 1 
patient (1.9%) after 1 month (Table 1). Loss of visual 
acuity by 2 or more stages was observed in 1 
patient (1.9%). Progression of the cataract was the under-
lying cause for loss of visual acuity in this patient; there 
was no cystoid macular edema as evident by optical coher-
ence tomography. Five patients (9.3%) were discontinued 
the administration of omidenepag isopropyl because of the 
following reasons: conjunctival hyperemia in 2 patients  
(3.7%) at 1 week and 2 weeks after the administration, 
eye pain in 1 patient (1.9%) at 1 month after administra-
tion, insufficient IOP lowering effect in 1 patient (1.9%) at 
2 months after administration, and discontinuation of fol-
low-up of 1 patient (1.9%) at our institution because of 
switching to another doctor at a different institution 1 
month after administration (Table 1).

Discussion
Omidenepag isopropyl is an agonist selective to the EP2 
receptor, which is a type of prostanoid receptor. It works 
on two parts, the uveoscleral outflow and the trabecular 
outflow, thereby facilitating the outflow of the aqueous 
humor.11,12 The EP2 receptor is present in the ciliary 
body, trabecula, iris, cornea, conjunctiva, and the retina. 
It has been reported that the smooth muscles relax due to 
the receptor and the IOP decreases due to the effect on the 
extracellular matrix.13 Because omidenepag isopropyl has 
been approved for the treatment of glaucoma in Japan 
since November 2018, the efficacy and safety of omidene-
pag isopropyl, which is known to act by a novel mechan-
ism, were investigated in this study.

In the present study, IOP decreased significantly both 
at 1–2 months and 3–4 months after administration. The 

Figure 1 Intraocular pressure before and after the administration of omidenepag 
isopropyl (*P<0.0001).
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mean differences in IOP reduction after 1–2 months and 
3–4 months were 12.8% ± 10.6% and 12.0% ± 12.8%, 
respectively. In a clinical trial conducted in the United 
States, omidenepag isopropyl was administered to the 
subjects for four weeks and the diurnal variation of IOP 
was investigated.7 The mean percentage difference in IOP 
reduction was 27.5% to 32.0%. In similar clinical trials 
conducted in Japan, the mean difference in IOP reduction 
has been reported to be 21.4% to 21.8%.7 In another 
clinical trial conducted in Japan, the mean percentage 
difference in IOP reduction after 4 weeks of omidenepag 
isopropyl administration was 24.9%.8 The lowering of IOP 
in those clinical trials was greater than the results of the 
present study. The subjects of the clinical trials were 

patients with POAG or ocular hypertension, and IOP at 
the baseline in the clinical trials (24.8 ± 1.7 mmHg in the 
United States, 23.8 ± 1.4 mmHg and 23.78 ± 1.73 mmHg 
in Japan) was higher than the IOP at baseline in the 
present study (15.7 ± 2.6 mmHg), and this may have influ-
enced the results.7,8 Thus, omidenepag isopropyl may have 
weaker IOP-lowering effects in NTG than in POAG or 
ocular hypertension.

A study has been reported, wherein, the IOP lowering 
effects of prostaglandin analogs for Japanese patients with 
glaucoma were evaluated by network meta-analysis.14 

Among the prostaglandin analog eye drops (bimatoprost, 
latanoprost, travoprost, and tafluprost), bimatoprost 
showed significantly strong IOP-lowering effects 

Figure 2 Percentage reduction in intraocular pressure after the administration of omidenepag isopropyl. 
Abbreviation: N.S., not significant.

Table 1 Adverse Reactions and Dropouts After Administration of Omidenepag Isopropyl

Adverse Reactions (4 Patients, 7.4%) Number of Patients Time Point Progress

Conjunctival hyperemia 3 (5.6%) 1 week Discontinued administration
2 weeks Discontinued administration

1 month Continued administration

Eye pain 1 (1.9%) 1 month Discontinued administration

Dropouts (5 Patients, 9.3%) Number of Patients Time Point Details

Adverse reactions 3 (5.6%) 1 week Conjunctival hyperemia

2 weeks Conjunctival hyperemia

1 month Eye pain
Insufficient IOP lowering effect 1 (1.9%) 2 months

Discontinuation of follow-up at our clinic 1 (1.9%) 1 month

Abbreviation: IOP, intraocular pressure.
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compared to latanoprost. Further, IOP lowering effects of 
prostaglandin analogs for NTG patients after 3-months or 
12-months of administration have been reported 
(Table 2).15–20 Similar values of IOP reduction (12.0 ±  
12.8%) were observed in the present study. Omidenepag 
isopropyl has been considered to have strong IOP lowering 
effects similar to prostaglandin analog eye drops in NTG 
patients.

In the present study, the number of patients who had 
less than 10% IOP reduction was 17 (33.3%) after 1–2 
months and 16 (32.7%) after 3–4 months. Eleven 
patients (22.4%) had less than 10% IOP reduction at 
both 1–2 months and 3–4 months after administration. In 
our previous report considering the IOP fluctuation, the 
patients who had less than 10% IOP reduction at both 1 
month and 3 months after administration were defined as 
non-responder cases.6 The frequency of non-responders 
among patients with NTG was 15.0%, 14.1%, 7.7%, and 
0% for latanoprost, travoprost, tafluprost, and bimatoprost, 
respectively.6 The frequency of non-responder patients for 
omidenepag isopropyl in the present study was 22.4%, 
which is higher than that reported in the previous study.6 

The IOP at baseline in this study (15.7 ± 2.6 mmHg) was 
lower than the IOP for other medications (16.4 ±  
2.3 mmHg, 16.5 ± 2.5 mmHg, 15.8 ± 2.1 mmHg, and 
16.6 ± 2.2 mmHg for latanoprost, travoprost, tafluprost, 
and bimatoprost, respectively). The difference in the base-
line IOP may be a possible cause for the difference in the 
results. It is necessary to follow-up carefully after admin-
istration because the proportion of non-responder patients 

was higher after administration of omidenepag isopropyl 
than the prostaglandin analogs.

Further, the adverse reactions were observed in the 
clinical trial in the United States in 14 patients, which 
comprised conjunctival hyperemia, ocular hyperemia, 
photophobia, and eye pain, each accounting for 14.3% of 
patients. Adverse reactions that occurred in the clinical 
trial in Japan in 22 patients were conjunctival hyperemia 
and corneal thickening in 22.7% and 9.1% of patients, 
respectively.7 In another clinical trial, the primary adverse 
reactions, including conjunctival hyperemia, corneal thick-
ening, eye pain, and photophobia have been reported in 
24.5%, 11.7%, 4.3%, and 4.3% of patients, respectively.8 

In the present study, conjunctival hyperemia occurred in 3 
patients (5.6%) and eye pain occurred in 1 patient (1.9%). 
The low rate of adverse reactions in this study may be 
because adverse reactions were evaluated at 1–2 months 
and 3–4 months after administration. In contrast, the 
adverse reactions in the clinical trials were evaluated 
immediately after administration (the next day) or at a 
comparatively short interval after administration (once a 
week). There was no case of discontinuation related to the 
study drug in the clinical trials conducted in both the 
United States and Japan,7,8 but 9.3% of the patients were 
discontinued administration in the present study. The 
administration was discontinued in one patient after 2 
months because of insufficient IOP reduction; IOP in this 
patient was 20 mmHg at baseline, 20 mmHg after 1 
month, and remained 20 mmHg after 2 months. Loss of 
visual acuity by 2 or more stages was observed in 1 

Table 2 Intraocular Pressure Lowering Effects of Prostaglandin Analogs for Normal-Tension Glaucoma

Eye Drops References Number of 
Patients

Administration 
Period

Pre-Treatment IOP 
(mmHg)

IOP Reduction 
(mmHg)

IOP 
Reduction 
(%)

Latanoprost Ishibashi et al15 22 3 months 13.9 2.0 14.4
Dirks et al16 27 3 months 16.0–16.5 2.1–2.6 12.7–16.2

Travoprost Mizoguchi et al17 90 12 weeks 15.4 2.2 14.3
Mizoue et al18 103 12 weeks 15.2 3.0 19.7

Tafluprost Mizoguchi et al17 90 12 weeks 15.5 2.3 14.3
Nakano et al19 44 12 weeks 13.2 3.0 22.7

Bimatoprost Dirks et al16 33 3 months 16.0–17.6 2.8–3.8 17.5–21.6
Tsumura et al.20 38 12 weeks 14.5 3.9 26.9

Omidenepag 
Isopropyl

Present study 54 3–4 months 15.7 ± 2.6 2.0 ± 2.0 12.0 ± 12.8

Abbreviation: IOP, intraocular pressure.
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patient. In the clinical trial, cystoid macular edema (CME) 
occurred with a high frequency in the pseudophakic eye as 
an adverse reaction after the administration of omidenepag 
isopropyl.21 No patient in this study had the pseudophakic 
eye, but the cataract eye was present. The occurrence of 
CME was monitored by optical coherence tomography in 
this study, but no occurrence was observed. Progression in 
cataract was the underlying cause of loss of visual acuity 
in the patient. However, the occurrence of CME should be 
appropriately monitored.

This study has a few limitations. First, the evaluation 
of IOP was not accurate because cases for a control group 
were not collected. Second, the adverse reactions, such as 
PAP, should be observed after the administration of the 
omidenepag isopropyl during a long-term follow-up, 
which was not done in this study. Third, the patients who 
had undergone the cataract surgery or had a plan to 
undergo the cataract surgery within 6 months were 
excluded from this study; therefore, the mean age of the 
patients was less. However, many elderly people have a 
history of cataract surgery; therefore, the efficacy and 
safety of omidenepag isopropyl should be considered for 
elderly people as well. Fourth, the subjects were monitored 
at the intervals of 1–2 months and 3–4 months after 
administration of omidenepag isopropyl. However, there 
was a difference in the interval of visits for each patient. 
Ideally, the interval for each patient should have been the 
same, but the intervals varied because this study was a 
retrospective analysis.

Conclusion
The present study investigated the short-term efficacy of 
omidenepag isopropyl in IOP lowering and safety. IOP 
was significantly decreased at 1–2 months and 3–4 months 
after administration as compared to the IOP at baseline. 
However, the frequency of non-responder patients was 
high at 22.4%. Adverse reactions occurred in 7.4% of 
patients, who had conjunctival hyperemia or eye pain. 
IOP lowering effects and safety of omidenepag isopropyl 
for NTG patients were satisfactory in the short-term. In the 
future, we need to evaluate its efficacy and safety in the 
long-term. The long-term follow-up of patients adminis-
tered with omidenepag isopropyl would enable us to con-
sider not only the IOP lowering effects but also the 
inhibitory effects, including the progression of visual 
field defects and the presence of adverse reactions, such 
as PAP, that have been reported to occur after using pros-
taglandin analog eye drops in the long-term.

Abbreviations
CME, cystoid macular edema; IOP, intraocular pressure; 
NTG, normal-tension glaucoma; PAP, prostaglandin-asso-
ciated periorbitopathy; POAG, primary open-angle 
glaucoma.
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