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Purpose: This study aimed to compare clinical characteristics and treatment patterns between patients with normal tension glaucoma
(NTG) and preperimetric glaucoma (PPG), assess medication trends over time, and benchmark these against a 2020 study to inform
treatment strategies.

Materials and Methods: During March 10-16, 2024, 6323 outpatients diagnosed with glaucoma or ocular hypertension were
enrolled in a survey conducted across 82 private practices. We compared patient characteristics and medication usage between those
with NTG and PPG.

Results: Among the enrolled patients, 2882 were diagnosed with NTG, and 344 were diagnosed with PPG. The average age was
significantly lower in the PPG group (60.2 + 14.3 years) than in the NTG group (69.0 + 12.9 years, P < 0.0001). The average number
of medications used was significantly higher for the NTG group (1.7 £ 1.1 drugs) than for the PPG group (0.4 + 0.7 drugs; P <0.0001).
Monotherapy was used in 1473 patients with NTG and 96 patients with PPG. The most prescribed medications were prostanoid FP
receptor agonist (FP agonists) (61.6% and 47.9% for NTG and PPG, respectively), B-adrenergic blockers (B-blockers) (18.3% and
27.1% for NTG and PPG, respectively), and prostanoid EP2 receptor agonist (EP2 agonists) (12.4% and 14.6% for NTG and PPG,
respectively). FP agonist prescriptions were significantly more common in patients with NTG than in patients with PPG (P < 0.05). B-
blockers and ion channel opener prescriptions were significantly more common in patients with PPG than in patients with NTG (P <
0.05). FP/B fixed-combination eye drops were the most prescribed treatment for both groups. These were used in 399 patients with
NTG and 10 patients with PPG.

Conclusion: NTG was more prevalent than PPG in this population. Patients with PPG were significantly younger and required fewer
medications compared to those with NTG.
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Introduction
The fifth edition of the Guidelines for the Clinical Practice of Glaucoma defines preperimetric glaucoma (PPG) as

A condition involving abnormalities suggestive of glaucoma, such as glaucomatous optic nerve head and retinal nerve fiber
defects on ophthalmoscopy and optical coherence tomography, but no visual field defects are seen on conventional automated

static perimetry test."

Structural and electrophysiological differences between PPG and normal eyes or normal tension glaucoma (NTG) have
been frequently reported.” > However, reports on treatment approaches for PPG are limited.®’

Since 2007, we have conducted multicenter surveys of patients with glaucoma to better understand their treatment.®'°
The sixth survey, conducted in 2024, introduced PPG as a glaucoma subtype for the first time. Previous surveys focused on

examining differences in the clinical characteristics and treatment conditions of patients with primary open-angle glaucoma
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(POAG) and NTG.® However, with the inclusion of PPG as a target disease subtype, we analyzed differences in the clinical
profiles of patients with NTG and PPG. Additionally, the treatment status of patients with NTG was compared with findings
from a previous survey.®

Materials and Methods

Institutions employing ophthalmologists previously affiliated with the Inouye Eye Hospital Group, as well as institutions
collaborating with our hospital, were invited to participate in the survey. The survey was conducted across 82
participating institutions (Table 1) during March 10-16, 2024. All outpatients diagnosed with glaucoma or ocular

Table | The 82 Institutions Participating in the 2024 Survey

Fujita Eye Clinic Soga Eye Clinic Sanai Ophthalmology Clinic
Tomakomai Shimizu Eye Clinic | Meidaimae Nishi Eye Clinic Saiki Eye Clinic

Yurakucho Ekimae Eye Clinic Horikawa Eye Clinic Hayashi Ophthalmology Clinic
Eye Rose Clinic Hirosawa Eye Clinic Noiri Eye Clinic

lidabashi Fujiwara Eye Clinic Otakibashi Nishino Eye Clinic Ishii Eye Clinic

Nakayama Eye Clinic Inage Eye Clinic Yanagawa Ganka

Shirokane Eye Clinic Matsubara Eye Clinic Fukasaku Ophthalmology
Takanawadai Eye Clinic Shirayama Eye Clinic Tajima Eye & Plastic Clinic
Ogawa Ganka Akatsuka Eye Clinic Yanase Ophthalmology Clinic
Morichika Eye Clinic Hikawadai Katakura Eye Clinic Hirakata Eye Clinic

Suzuki Eye Clinic Egi Eye Clinic Hillside Eye Clinic

Yoshida Eye Clinic Nishifu Hikari Eye Clinic Saihaku ganka Clinics
Komagome Mitsui Eye Clinic Higako Ganka Fujiwara Eye Clinic

Akabane Suzuran Eye Clinic Goto Eye Clinic Fujimoto Eye Clinic

Sugahara Eye Clinic Ogawa Eye Clinic Oharachika Ophthalmology Clinic
Ueda Eye Clinic Tsunashima-Ekimae Eye Clinic Kawazoe Eye Clinic

Emoto Eye Clinic Nakai Eye Center Imakoga Ophthalmology Clinic
Ezure Ophthalmology Clinic Ichigao Eye Clinic Maki Ophthalmology Clinic
Matoba ganka Clinics Saito Eye Clinic Murakami Eye Clinic
Kinshicho Okawa Eye Clinic Aoyagi Eye Clinic Kawashima Eye Clinic

Nozaki Clinic Hongo Eye Clinic Kinukawa Ganka

Iris Eye Clinic Yoshida Eye Clinic Ochanomizu Inouye Eye Clinic
Kasai Eye Clinic Noda Ganka Masuika Clinic Inouye Eye Hospital

Miyazaki Ophthalmology Clinic | Miyake Eye Clinic Nishikasai Inouye Eye Hospital
Hashida Eye Clinic Takanedai Ophthalmology Clinic | Omiya Inouye Eye Clinic
Nishikamata Eye Clinic Oshima Eye Clinic Sapporo Inouye Eye Clinic
Kugahara Eye Clinic Oami Eye Clinic

Tamiya Eye Clinic Izumi Eye Clinic
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The 6t Survey for Glaucoma
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Figure | Sixth multicenter survey of patients with glaucoma.
Abbreviations: POAG, primary open-angle glaucoma; NTG, normal-tension glaucoma; PPG, preperimetric glaucoma; PACG, primary angle closure glaucoma; LI, laser
iridotomy; SLT, selective laser trabeculoplasty; CAl, carbonic anhydrase inhibitor; ROCK inhibitor, Rho-associated coiled-coil kinase.

hypertension during this study period were included. The total number of patients was 6323 (one eye each). Diagnoses
and treatments were performed at the discretion of the attending physician, in accordance with the fifth edition of the
Guidelines for the Clinical Practice of Glaucoma.' The investigation included the affected eye of patients with unilateral
glaucoma or ocular hypertension and included the right eye for bilateral cases. The right eye was selected owing to the
multicenter nature of the study, which reduced the burden of randomization on the attending physicians. The study
protocol was approved by the Ethics Committee of Inouye Eye Hospital (approval number: 202402-1) and adhered to the
tenets of the Declaration of Helsinki. The committee waived the requirement for written informed consent owing to the
study’s retrospective design. However, the institutions provided the study information to participants, and the participants
had the opportunity to opt out of the study.

The survey was conducted using a questionnaire (Figure 1). The questionnaires were distributed to each participating
institution in advance. Patient data, including age, sex, diagnosis, number and type of medications used, and history of
laser treatment or surgery for glaucoma at the time of consultation, were collected from medical records. Data
aggregation was performed at the Inouye Eye Hospital. From aggregated data, age, sex, and previous history of surgery
for glaucoma or laser treatment of patients with NTG and PPG were compared. Similarly, the number of drugs used and
the breakdown of single- and two-medication use was compared. Additionally, data from the NTG group, including the
number of cases, sex, age, and history of surgery for glaucoma or laser treatment, were compared with findings from the
previous survey conducted in 2020.* Historical data were derived from results obtained from the Fifth survey, performed
during March 8-14, 2020.® Seventy-eight institutes participated in that survey, including 5303 patients (one eye each).

NTG was defined as

A subtype of POAG (broad) in which the intraocular pressure (IOP) always remains within the statistically determined normal
range during the developmental process of glaucomatous optic neuropathy."
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PPG was defined as described in the Introduction:

A condition in which the patient has abnormalities suggestive of glaucoma, such as glaucomatous optic nerve papillae or retinal
nerve fiber deficits on fundoscopy or optical coherence tomography, but no visual field defects on conventional automated static

perimetry testing.'

Fixed-combination eye drops were analyzed as two medications. Drugs were collected under their generic names.

For statistical analyses, the x> and Fisher’s exact tests were used to compare glaucoma subtypes and medication
usage. Fisher’s exact test was used to analyze sex and patient history of surgery and laser treatment, while the Mann—
Whitney U-test was used to compare age and number of medications. Yate’s continuity correction was applied to the y*
test where appropriate. All statistical analyses were performed using IBM SPSS Statistics for Windows version 22 (IBM
Corp., Armonk, NY, USA). Statistical significance was set at P-value < 0.05.

Results

Results of This Survey: Comparison of Clinical Characteristics between NTG and PPG
Comparison of Patient Characteristics between the NTG and PPG Groups

The overall survey data (Table 2) included 2882 patients with NTG (45.6%), 2090 patients with POAG (33.1%),
492 secondary patients with glaucoma (7.8%), 344 patients with PPG (5.4%), and 280 patients with ocular hypertension
(4.4%). There were 1191 men and 1691 women in the NTG group and 140 men and 204 women in the PPG group, with
no significant difference in sex distribution between the two groups (P = 0.91). The mean age was 69.0 £ 12.9 years
(mean + standard deviation) and 60.2 + 14.3 years in the NTG and PPG groups, respectively, and patients with PPG were
significantly younger (P < 0.0001). The percentage of patients with history of laser treatment was significantly higher in
the NTG group (2.1%; 61 patients) than in the PPG group (0.0%; 0 patients) (P < 0.0001). Similarly, 109 patients with
NTG (3.8%) had a history of surgery, compared to 0 patient with PPG (P < 0.0001).

Comparison of Medications between the NTG and PPG Groups

The average number of medications used was significantly higher in the NTG group (1.7 + 1.1) than in the PPG group
(0.4 £0.7, P <0.0001). PPG was significantly more common among patients using no medication (P < 0.0001), whereas
NTG was significantly more common among those requiring 1-7 medications (P < 0.0001) (Figure 2).

Monotherapy Medication Use in the NTG and PPG Groups

FP receptor agonists (FP agonists) were the most used monotherapy for both NTG and PPG, with significantly higher usage
in patients with NTG (61.6%, 907 patients) than in patients with PPG (47.9%, 46 patients) (P < 0.05) (Figure 3). B-Blockers
were the second most frequently used medication, with significantly higher usage in patients with NTG (18.3%, 270
patients) than in patients with PPG (27.1%, 26 patients) (P < 0.05). Other ion channel openers were prescribed in 34 patients
with NTG (2.3%) and 7 patients with PPG (7.3%), with significantly greater usage in patients with PPG (P < 0.01). Other

medications were comparable between the two groups.

Table 2 Comparison of Characteristics between Patients with NTG

and PPG
NTG PPG P
Number of patients 2882 344
Mean * standard deviation age, years | 69.0x13.1 | 60.2+14.3 | <0.0001
Sex, male: female 1191:1691 140:204 091
History of glaucoma surgery 109 0 <0.0001
History of laser treatment 6l 0 <0.0001

Abbreviations: NTG, normal-tension glaucoma; PPG, preperimetric glaucoma.
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NTG (2882 cases) PPG (344 cases)

. . Seven medications, Three Four
ive medications, medications, icati icati
. 1 case, 0.03% Two medications, medications,
69 cases, 2.4% 5 cases, 0.2% [T 9
medications, 3 cases,0.9% 3 cases, 0.9%

**No medication,

N 14 cases, 4.1%
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Figure 2 Comparison of medications between the NTG and PPG groups. ¥ test, Fisher's direct method **P < 0.001.

NTG(1473 cases) PPG (96 cases)

*| .
lon channel openersj Ophthalmic CAl, Other, *lon channel openers, Ophthalmic CAI

34 cases, 2.3%
ROCK ? 18 cases, 1.2% 21 cases, 1.4% 7 cases, 7.3% 1 case, 1.0%

inhibitor,

40 cases, 2.7% ROCK inhibitor,

2 cases, 2.1%

'EP2 agonists,
183 cases, 12.4%
*B-blockers,
. 26 cases, 27.1% *FP ist

\ . agonists,
*B -blockers, *FP agonists, :

| 0
270 cases, 907 cases, 61.6% \ 46 cases, 47.9%
18.3%

EP2 agonists,
14 cases, 14.6%

Figure 3 Monotherapy drugs used in patients with NTG and PPG. y” test, Fisher’s direct method *P < 0.05.
Abbreviations: FP agonists, FP receptor agonists; EP2 agonists, EP2 receptor agonists; CAl, carbonic anhydrase inhibitor; ROCK inhibitor, Rho-associated coiled-coil
kinase.

Comparison of Drugs Used as Monotherapy in the NTG and PPG Groups

Latanoprost, an FP agonist, was the most used medication in the NTG group (40.8%, 601 patients) and PPG group (33.3%,
32 patients) (Figure 4). Tafluprost, another FP agonist, was the second most common medication in the NTG group (13.8%,
203 patients), while omidenepag isopropyl, an EP2 receptor agonist (EP2 agonist), was the second most common
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Figure 4 Comparison of monotherapy drug use in patients with NTG and PPG. % test, Fisher's direct method *P < 0.05.

medication in the PPG group (14.6%, 14 patients). Patients with PPG (18.8%, 18 patients) had significantly greater usage of
long-acting carteolol hydrochloride, a B-blocker, than patients with NTG (10.8%, 159 patients) (P < 0.01).

Two-Medication Use in the NTG and PPG Groups

For both groups, FP/B fixed-combination eye drops were the most prescribed treatment (NTG: 399 patients, 59.4%; PPG:
10 patients, 71.4%) (Figure 5), followed by an FP agonist with a B-blocker (NTG: 61 patients, 9.1%; PPG: 2 patients,
14.3%) and an FP agonist with a carbonic anhydrase inhibitor (CAI) in the NTG group (45 patients, 6.7%) and CAI/p
fixed-combination eye drops (NTG: 44 patients, 6.5%; PPG: 2 patients, 14.3%), but there were no significant differences
between the two groups.

Three-, Four-, or Five-Medication Use in the NTG Group
Among patients with NTG who used three medications, the most common medications were CAI/B fixed-combination
eye drops + FP agonist (81 patients, 22.5%), followed by FP/B fixed-combination eye drops + ophthalmic CAI (67
patients, 18.6%) and FP/B fixed-combination eye drops + a2-adrenergic agonist (02 agonist; 52 patients, 14.4%).
Among patients who used four medications, the most common medications were FP/B fixed-combination eye drops + CAl/
02 fixed-combination eye drops (66 patients, 41.3%), followed by FP agonist + CAI/B fixed-combination eye drops + a2 agonist
(21 patients, 13.1%) and FP/B fixed-combination eye drops + Rho-associated coiled-coil kinase (ROCK)/a2 fixed-combination
eye drops (13 patients, 8.1%).
Among those using five medications, the most common was FP/B fixed-combination eye drops + CAl/a2 fixed-
combination eye drops + ROCK (38 patients, 55.1%), followed by FP agonist + CAI/p fixed-combination eye drops +
ROCK/a2 fixed-combination eye drops (11 patients, 15.9%).

Comparison of the Current and Previous Surveys on NTG

Comparison of Background Characteristics between the Current and Previous Surveys (2024 vs 2020) in
Patients with NTG

The current survey (2024) included 2882 patients with NTG (45.6%), representing a significant decrease from the 2710
patients (51.1%) in the previous survey (P < 0.0001) (Table 3). The sex distribution was comparable (1191 men and 1691
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Figure 5 Two-drug usage in patients with NTG and PPG.
Abbreviations: FP/B, FP receptor agonists/B-blocker; CAl/B, carbonic anhydrase inhibitor/B-blocker; a2, a-2-adrenergic agonist; 8, B-blocker; CAl, carbonic anhydrase
inhibitor; FP, FP receptor agonists.

women in this survey and 1116 men and 1594 women in the previous survey, P = 0.92). The average age in this survey was
69.0 £ 12.9 years, significantly older than the average age of 67.5 = 13.4 years in the previous survey (P <0.0001). The number
of patients with a history of laser treatment was significantly higher in the present survey (61 patients, 2.1%) than in the
previous survey (28 patients, 1.0%) (P < 0.01). Similarly, the number of patients with a history of surgery was significantly
higher in the present survey (109 patients, 3.8%) than in the previous survey (30 patients, 1.1%) (P < 0.0001). The average
number of medications used was 1.7 £ 1.1 in this survey and 1.6 + 1.0 in the previous survey, with the average number of
medications being significantly higher in this survey (P < 0.0001).

Comeparison of Monotherapy Use between the Present and Previous Surveys (2024 vs 2020) in Patients with NTG
The proportion of patients with NTG was similar between the two surveys (P = 0.06), with 1473 patients (51.1%) in this
survey and 1452 patients (53.6%) in the previous survey (Figure 6). EP2 agonists were used in 183 patients (12.4%) in this
survey compared with 80 patients (5.5%) in the previous survey, whereas ROCK inhibitors were used in 40 patients (2.7%)
in this survey and four patients (0.3%) in the previous survey, each significantly higher in this survey (P < 0.0001). By
contrast, the use of FP agonists significantly decreased from 961 patients (66.2%) in the previous survey to 907 patients
(61.6%) in this survey (P < 0.05). Similarly, the use of B-blockers significantly declined from 328 patients (22.6%) in the

Table 3 Comparison of Patient Characteristics between the Previous
and Current Studies on Patients with NTG (2020 vs 2024)

2024 2020 P
Number of patients 2882 2710 <0.0001
Mean + standard deviation age, years | 69.0£13.1 | 67.5£13.4 | 0.92
Gender, male: female 1191:1691 1116:1594 | <0.0001
History of glaucoma surgery 109 30 <0.0001
History of laser treatment 6l 28 <0.01

Abbreviations: NTG, normal-tension glaucoma; PPG, preperimetric glaucoma.
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Figure 6 Comparison of single-drug usage between the current and previous surveys for patients with NTG. y” test, Fisher’s direct method *P < 0.05, **P < 0.001.
Abbreviations: FP agonists, FP receptor agonists; EP2 agonists, EP2 receptor agonists; ROCK inhibitor, Rho-associated coiled-coil kinase; a2 agonist, a2 adrenergic agonist;
CAI, carbonic anhydrase inhibitor; 02, o-2-adrenergic agonist.

previous survey to 270 (18.3%) in this survey, while the use of 0.2 agonists also significantly declined from 59 (4.1%) in the
previous survey to 7 (0.5%) in this survey (P < 0.05).

Comparison of Patients with NTG Using Two Medications in the Present and Previous Surveys (2024 vs 2020)

The proportion of patients with NTG in this survey (23.3%; 672 patients) was significantly higher than that in the
previous survey (24.2%; 657 patients) (P < 0.01) (Figure 7). FP/B fixed-combination eye drops were used in 59.4% of

FP/ B Fixed combination

59.4% j %

eye drops 46.1%
9.1%
e N
A 11.9%
o
oo R 7%
11.0%
CAl/B Fixed - 6.5%
combination eye drops 7.3%
0,
Fproz I 5%
6.7%
B/ a2 Fixed - 2.7%
combination eye drops 4.6%
m 2024 2020
o
otrer I 05"
12.4%
0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0%(%)

Figure 7 Comparison of two-drug usage between the current and previous surveys for patients with NTG. ¥ test, Fisher’s direct method *P < 0.05.
Abbreviations: FP/f, FP receptor agonists/p-blocker; CAIl/B, carbonic anhydrase inhibitor/B-blocker; B/o2, B-blocker/a2 agonist; FP, FP receptor agonists; B, -blocker; CAl,
carbonic anhydrase inhibitor; FP+, FP+CAl, FP+02, a single drug combination.
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patients in this survey compared to 46.1% in the previous survey, with a significant increase in this survey (P < 0.01). The
proportion of fixed-combination eye drops used was 71.0% in this survey compared to 54.5% in the previous survey, with
a significant increase in this survey (P < 0.0001).

Comparison of Patients with NTG Using Three or More Medications in the Present and Previous Surveys
(2024 vs 2020)

Among patients using three, four, or five medications, the proportion of fixed-combination eye drops used significantly
increased in this survey compared with that in the previous survey. Specifically, the proportions were 93.3%, 96.9%, and
100.0% for three, four, and five medications in this survey, respectively, compared to 82.5%, 89.0%, and 88.9% in the previous
survey (P < 0.0001 for three medications; P < 0.05 for four and five medications). In this survey, two fixed-combination eye
drops were used in 50.6% of patients using four medications and in 76.8% of patients using five medications.

Discussion
Regarding the treatment of PPG, the fifth edition of the Guidelines for Glaucoma Practice recommends that

The initiation of treatment for PPG with normal IOP should be considered alongside careful clinical follow-up and evaluation of
risk factors.'

Reports have also described the use of eye drops in treating PPG.®’ One study investigated glaucoma progression in 127
patients with PPG, with 127 eyes treated with eye drops for over 5 years.® Glaucoma progression occurred in 72 eyes
(56.7%), with risk factors including optic papillary hemorrhage and percentage reduction in IOP. Another study observed
71 eyes of 71 patients with PPG for an average of 6.8 years after initiating eye drop treatment.” Glaucoma progression
occurred in 41 eyes (57.7%), with 30 eyes showing retinal nerve fiber layer thinning, 19 developing visual field defect
appearance, and 8 having duplication. Risk factors for progression were optic papillary hemorrhage and IOP reduction
rate of less than 20%.

In this survey, patients with PPG were significantly younger than patients with NTG, suggesting that PPG may
progress to NTG over time. The number of medications used was significantly lower in PPG than in NTG. This is
because treatment initiation in PPG is typically considered intermittently, based on careful follow-up and evaluation of
risk factors, as mentioned above. Consequently, fewer medications are administered.

In patients with monotherapy use, the drugs used were similar, but FP agonists were significantly more common in
NTG, while B-blockers and ion channel openers were significantly more common in PPG, possibly as a result of more
IOP reduction in NTG and more safety considerations (“appearance of adverse effects”) in PPG. In patients using two
medications, FP/B fixed-combination eye drops and FP agonist + f-blocker were more common in both NTG and PPG, in
that order. The increased use of fixed-combination eye drops is likely owing to their availability in a single bottle, which
simplifies adherence, similar to monotherapy. The use of FP agonists + f-blockers may include many cases of continuous
use before the availability of fixed combination eye drops. In NTG, the use of FP agonists + B-blockers is comparable to
that in the previous survey in 2020, suggesting a decrease in the number of new patients with this treatment.

When the differences in patients with NTG between this and the previous survey were examined, the proportion of
patients with NTG decreased significantly in this survey. Other primary angle-closure glaucoma also decreased sig-
nificantly. By contrast, the proportion of patients with POAG significantly increased. When PPG was combined with
POAG in the broader definition of glaucoma, the proportion rose significantly, from 82.1% in the previous survey to
84.1% in this survey (P < 0.01). Despite expectations that heightened awareness of early glaucoma detection would
increase NTG diagnoses, the opposite trend was observed. This discrepancy may be owing to the inclusion of PPG as
a distinct disease category in this survey, shifting some previously classified patients with NTG into the PPG category.
The patients with NTG were significantly older in this survey. Although increased awareness of early glaucoma detection
was expected to result in younger patients with NTG, the opposite was observed. This could be attributed to an aging
population and the tendency of patients to seek long-term care. The number of laser treatment and surgery cases was
significantly higher in this survey, possibly owing to the widespread use of laser trabeculoplasty and micro-invasive
(minimally invasive) glaucoma surgery. The number of medications used also increased significantly in this survey. Over
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the 4 years since the previous survey, several new fixed-combination eye drops have become available, including
brimonidine tartrate hydrochloride/brinzolamide hydrochloride eye drops (CAl/a2 combination eye drops; launched in
June 2020) and brimonidine tartrate hydrochloride/ripasudil hydrochloride combination eye drops (ROCK/a2 combina-
tion eye drops; launched in December 2022), increasing the number of medications. The increased variety of fixed-
combination eye drops appears to have contributed to their growing usage. Monotherapy use of ROCK inhibitors,
introduced in December 2014, and EP2 agonists, launched in December 2018, showed significant increases in this
survey, likely reflecting their broader adoption over time. Conversely, the use of FP agonists, B-blockers, and a2 agonists
decreased significantly, possibly owing to the rising preference for newer alternatives.

The use of FP/p fixed-combination eye drops significantly increased among patients requiring two medications for NTG.
Fixed-combination eye drops, which consolidate multiple treatments into a single bottle, are gaining popularity owing to their
convenience. Additionally, this survey revealed a significant increase in the use of four or five medications. Among patients
requiring three or more medications, a significant increase was noted in the proportion of fixed-compound eye drops used.
This may be owing to the launch of the two aforementioned fixed-combination eye drops without B-blockers, CAl/o2 fixed-
combination eye drops and ROCK/a2 fixed-combination eye drops, during the 4-year period of 2020-2024.

This study had several limitations that should be considered. First, this was a cross-sectional study that aimed to
investigate differences in treatment patterns between NTG and PPG. We did not consider differences in the duration of
treatment, course, or follow-up. Furthermore, systemic risk factors such as hypertension and diabetes were not assessed.
Second, because the study population was different from that in the previous study, case-by-case follow-up was not
possible. Finally, the study was based on the situation in Japan, and the drugs available in other countries may differ;
therefore, the results may need to be verified in different countries.

Conclusion

The drugs used in this survey were significantly more common in NTG than in PPG. While the breakdown of
monotherapy medications was similar, significantly more FP agonists were used in NTG, and B-blockers and ion
channel openers were more frequently used in PPG. The use of two medications was nearly equivalent between
NTG and PPG. As new eye drops with new mechanisms of action are expected to emerge, the increasing
complexity of pharmacotherapy underscores the importance of regularly conducting multicenter surveys to better
understand the current state of glaucoma pharmacotherapy. In addition, we clarified that PPG and NTG differ in
terms of age, type of drug administered, and number of medications and evaluated these trends in comparison with
the 2020 study, providing a benchmark for routine treatment strategies.
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