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Purpose: A fixed-combination eye drop has several advantages over combination therapy, however, the intraocular pressure (IOP)- 
lowering efficacy and safety of the newly available brimonidine + ripasudil fixed-combination (BRFC) eye drops after switching from 
brimonidine + ripasudil is yet to be established. Therefore, this study aimed to retrospectively investigate the 6-month safety, usability, 
and IOP-lowering efficacy of BRFC switched from brimonidine and ripasudil.
Patients and Methods: Overall, 69 patients with primary open-angle glaucoma (69 eyes) receiving brimonidine + ripasudil were 
enrolled in this study. Brimonidine + ripasudil was discontinued, and treatment was switched to BRFC without a washout period. The 
IOP was compared before and at 3 and 6 months after switching to BRFC. The side effects, discontinued cases, and usability (a 
questionnaire survey) were also investigated.
Results: The IOP was not significantly different after switching to BRFC (15.1 ± 3.3 mmHg at baseline, 15.9 ± 3.6 mmHg after 3 
months, and 14.6 ± 3.3 mmHg after 6 months). Adverse reactions occurred in four patients (5.8%): allergic conjunctivitis, two patients; 
irritation, one patient; and blurred vision, one patient. Treatment was discontinued in five (7.2%) patients owing to allergic 
conjunctivitis, two patients; increased IOP, two patients; and blurred vision, one patient. In the questionnaire survey, 68 patients 
with eye pain, 67 with itching, 64 with conjunctival hyperemia, 64 with irritation, and 62 with blurred vision reported no change or 
improved conditions. Additionally, in response to the question regarding preferences for pre-treatment and fixed combinations, 14 
participants (20.2%) favored pre-treatment, while 53 (76.8%) preferred fixed combinations.
Conclusion: The IOP was maintained for 6 months, with satisfactory safety and comfort of use, with BRFC switched from 
brimonidine and ripasudil.
Keywords: adverse reactions, brimonidine/ripasudil, intraocular pressure, fixed combination, switching, usability

Introduction
A fixed-dose combination of latanoprost/timolol for the treatment of glaucoma became available in Japan in 1999. 
Combination eye drops are highly convenient, and thus, are used increasingly.1 By 2019, seven compounded eye drops 
became available, all containing β-blockers. Subsequently, brimonidine/brinzolamide without β-blockers was introduced 
in June 2020, and its indications were expanded to include patients with respiratory and cardiovascular diseases.2–4 The 
brimonidine + ripasudil fixed-combination (BRFC) eye drops containing brimonidine5 and ripasudil6,7 is the second type 
of fixed-combination eye drops without β-blockers. It has strong intraocular pressure (IOP)-lowering effects, high safety 
and has been available since December 2022. Moreover, clinical trials8 and studies9 on normal subjects conducted in 
Japan have reported favorable results regarding the efficacy and safety of BRFC eye drops.

The advantages of using a fixed-combination eye drop over combination therapy include a reduction in the number of 
bottles, frequency of eye drop use and improved adherence owing to a reduced incidence of adverse reactions.10 

Nevertheless, these advantages are meaningless if the fixed-combination eye drops have inferior IOP-lowering effect. 
A previous study reported no change in the IOP and satisfactory safety and usability when brimonidine + brinzolamide 
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was changed to brimonidine/brinzolamide fixed-combination eye drops.11 However, reports on the IOP-lowering efficacy 
and safety of the newly available BRFC eye drops after switching from brimonidine + ripasudil are scarce.

Therefore, this study aimed to retrospectively investigate the 6-month IOP-lowering efficacy, safety, and comfort of 
the BRFC eye drops after switching from brimonidine + ripasudil in patients with primary open-angle glaucoma (POAG).

Materials and Methods
This retrospective study included 69 patients with POAG (including normal-tension glaucoma (NTG)) who had been 
taking brimonidine + ripasudil for > 1 month at the Inouye Eye Hospital between December 2022 and February 2023. 
The patient inclusion and exclusion criteria are presented in Table 1. The medication was switched to BRFC eye drops 
without washout from the concomitant use of brimonidine (AIFAGAN®; Senju Pharmaceutical Co., Ltd., Osaka, Japan 
or brimonidine tartrate ophthalmic solution [SEC], Santen Pharmaceutical Co., Ltd., Osaka, Japan) and ripasudil 
(GLANATEC®; Kowa Company Ltd., Aichi, Japan). All other medications (Table 2) were continued. The IOP was 
determined using a Goldmann applanation tonometer before and at 3 and 6 months after switching to BRFC eye drops. 
Changes in IOP were classified into three groups: 1) a decrease by ≥ 2 mmHg; 2) a change of within 2 mmHg; and 3) an 
increase by ≥ 2 mmHg. At the first visit after switching to BRFC, an overview of the study was explained to eligible 
patients. Questionnaires were administered to patients regarding the use of fixed combinations and previous medications 
(Table 3). Additionally, we investigated the adverse reactions and immediately discontinued administration, as required, 
after switching to BRFC.

POAG (Primary open-angle glaucoma) is a subtype of primary open-angle glaucoma (broad) in which IOP exceeds 
the statistically determined normal value during the developmental process of glaucomatous optic neuropathy, and an 
abnormal increase in IOP is strongly suspected to be involved in the development of optic neuropathy.12 NTG (Normal- 
tension glaucoma) is a subtype of primary open-angle glaucoma (broad) in which the IOP always remains within the 
statistically determined normal range during the developmental process of glaucomatous optic neuropathy.12

The IOP change was analyzed using ANOVA and Bonferroni/Dunn tests. The Wilcoxon signed-rank test was 
employed to compare and analyze the IOP reduction range and rate. The comparison and analysis of the IOP reduction 

Table 1 Patient Selection Criteria

Inclusion criteria

1. Type of disease: Primary open-angle glaucoma (including normal tension glaucoma) 
2. Sex; Not considered 

3. Age: >20 years 

4. Taking brimonidine and ripasudil over 1 month (including β-blockers, PG-related drugs, carbonic anhydrase inhibitors, alpha 1-blockers, and alpha 
2-agonists; may be used in combination)

Exclusion criteria

1. Anomalies of the cornea or corneal disease 

2. History of keratorefractive surgery 
3. Irritation or infection affecting the anterior eye or eyelid 

4. History of glaucoma surgery (eg, laser trabeculoplasty, filtration surgery, or trabeculotomy) 

5. History of anterior or intraocular surgery within 3 months of study inclusion 
6. Planned administration of an additional glaucoma medication or planned a prohibited 

concomitant therapy 

(eg, laser therapy or invasive surgery involving the eyes) 
or concomitant use of a contraindicated drug 

(eg, IOP-lowering medication administered via the oral or intravenous route, 

adrenocorticosteroid therapy [unless applied topically to an area not around the eyes]) 
7. History of allergy to any of the study agents or reagents 

8. Pregnancy, potential for pregnancy, or lactation 

9. Unsuitability for inclusion as determined by the attending physician
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range was performed using the χ2 test. The fixed-combination eye drops were treated as two separate medications in the 
analysis. Statistical analyses were conducted using IBM SPSS Statistics for Windows, version 22 (IBM Corp., Armonk, 
NY, USA). Differences were considered statistically significant at P < 0.05.

The study protocol was approved by the ethics committee of Inouye Eye Hospital (approval number: 202305–2). The 
signature on the questionnaires administered was considered as consent. Moreover, the need for written informed consent 
was waived by the committee due to the retrospective study design. Participants were provided with study information 
and given the opportunity to decline participation.

Results
The patients included 42 men and 27 women, with a mean age of 65.5 ± 11.2 years (range, 39–88 years). Among them, 
62 had POAG, and seven had NTG. The medications used before the switch included AIfagan in 31 patients and 
Brimonidine Tartrate ophthalmic solution [SEC] in 37 patients, with one patient not providing this information. The 
average number of medications before switching was 5.0 ± 0.6 (range, 3–6) and details of the medications are presented 

Table 3 Questionnaire Survey of the Usability of Brimonidine/Ripasudil Fixed 
Combination

Q1. Did you have any difference in ocular symptoms after switching?
1.Hyperemia ☐Less than before☐No difference☐More than before

2.Irritation ☐Less than before☐No difference☐More than before

3.Itching ☐Less than before☐No difference☐More than before

4.Pain ☐Less than before☐No difference☐More than before

5.Blurred vision ☐Less than before☐No difference☐More than before

Q2-1. Do you prefer the eye drop before switching or that after switching?

☐After the switching☐No difference☐Before the switching

Q2-2. Give the reason for your answer to Question 2–1. (Check all items that apply)

☐No hyperemia☐No irritation☐No itching☐No pain☐No blurring

☐Better usability of the container☐Affordable price ☐Other reasons ()

Table 2 Medications Before Switching to Brimonidine/ 
Ripasudil Fixed Combination

Number of  
Medications

Number of  
Patients

Medications

6 9 PG, CAI, α2, ROCK, CAI/β

6 3 PG, α1, α2, ROCK, CAI/β

5 40 PG, α2, ROCK, CAI/β

5 11 CAI, α2, ROCK, PG/β

5 1 CAI, α2, ROCK, CAI/β

4 4 PG, CAI, α2, ROCK

3 1 PG, α2, ROCK

Abbreviations: PG, Prostaglandin analogs, CAI: Carbonic anhydrase 
inhibitor; α2, Alpha-adrenergic receptor; ROCK, Rho-associated coiled- 
coil containing protein kinase; PG/β, Prostaglandin analogs and beta- 
blocker fixed combination; CAI/β, Carbonic anhydrase inhibitor and beta- 
blocker fixed combination.
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in Table 2. Overall, 64 patients (92.8%) used prostaglandin/β fixed combinations or carbonic anhydrase inhibitor (CAI)/β 
fixed combinations. The IOP was evaluated in 69 patients before switching, 69 patients at 3 months after switching, and 
65 patients at 6 months after switching. The mean IOP was as follows: 15.1 ± 3.3 mmHg before switching, 15.9 ± 3.6 
mmHg at 3 months after switching, and 14.6 ± 3.3 mmHg at 6 months after switching, with no significant change from 
baseline (p=0.0531, analysis of variance, Figure 1). At 3 months after switching, IOP had decreased by ≥ 2 mmHg, 
changed within 2 mmHg, and increased by ≥ 2 mmHg from before switching in 13 (18.8%), 46 (66.7%), and 10 (14.5%) 
patients, respectively (Figure 2). At 6 months after switching, IOP had decreased by ≥ 2 mmHg, changed within 2 
mmHg, and increased by ≥ 2 mmHg in 20 (30.8%), 34 (52.3%), and 11 (16.9%), respectively.

Figure 1 IOP before and after switching to brimonidine/ripasudil fixed combination.

decrease by ≥ 
2mmHg, 

n=13, 18.8%

change  within 2mmHg, 
n=46, 66.7%

increase by ≤ 2mmHg,
n=10, 14.5%

3 months after switching
(n=69)

6 months after switching
(n=65)

increase by ≥ 
2mmHg, 

n=11, 16.9%

change  within 2mmHg, 
n=34, 52.3%

decrease by ≥ 2mmHg, 
n=20, 30.8%

Figure 2 Changes in IOP after switching to brimonidine/ripasudil fixed combination.
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Adverse reactions occurred in four patients (5.8%) after switching, with two patients experiencing allergic conjunctivitis 
(after 6 months), one reporting irritation (after 4 months), and one describing blurred vision (after 4 months). Treatment was 
discontinued or additional treatment was administered in five patients (7.2%) due to allergic conjunctivitis (two patients, after 
6 months), increased IOP (two patients, after 3 months), and blurred vision (one patient, after 4 months). One of the two 
patients with increased IOP was treated with selective laser trabeculoplasty, and the other returned to the previous medication. 
Additionally, there was one case of interrupted visits that occurred 4 months after switching.

In the questionnaire survey (Figure 3.), for Question 1–1 “Did you have conjunctival hyperemia after switching?” 22 
out of 69 (31.9%) patients responded”, “less than before”, and 42 out of 69 (60.9%) responded “no difference”. For 
Question 1–2 “Did you have irritation after switching?” 46 out of 69(66.7%) responded “no difference”. For Question 1– 
3 “Did you have itching after switching?” 50 out of 69(72.5%) responded “no difference”. For Question 1–4 “Did you 
have pain after switching?” 56 out of 69 (81.2%) responded “no difference”. For Question 1–5 “Did you have blurring 
after switching?” 52 out of 69 (75.4%) responded “no difference”. For Question 2–1 “Do you prefer the eye drop before 
or after switching ? 53 out of 69 (76.8%) patients responded “after switching”. For Question 2–2 “The reason for patients 
who preferred the eye drop after switching”, 59 out of 69 (85.5%) responded, “better usability of container”.

Discussion
In this study, we examined the IOP reduction, safety, and user comfort associated with BRFC over 6 months following 
the switch from brimonidine + ripasudil. The IOP-lowering effect was maintained with satisfactory safety and comfort 
during the 6 months. To our knowledge, there have been no such reports on drug switching in the past. In a Japanese 
clinical trial, patients taking brimonidine after at least 4 weeks were randomly categorized into the switched to BRFC 
(113 patients), continued brimonidine (113 patients), and brimonidine + ripasudil (56 patients) groups.8 Each group was 
treated for 8 weeks, and the IOP was compared 2 h after eye drop application at weeks 2, 4, 6, and 8 and 7 h after eye 
drop application at weeks 4 and 8. The IOPs in the BRFC and brimonidine + ripasudil groups were significantly lower at 
all time points than before the switch; however, the IOP-lowering effect was not significantly different between the two 
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Figure 3 Results of the questionnaire survey.
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groups. Additionally, the IOP was not significantly different before and after switching from brimonidine + ripasudil to 
BRFC. This indicates that the IOP-lowering effect of BRFC is equivalent to that of brimonidine + ripasudil.

BRFC is a combination eye drop that does not contain β-blockers. We previously investigated the IOP-lowering 
efficacy and safety of brimonidine/brinzolamide combination eye drops after switching from brimonidine + brinzolamide 
in 102 patients.11 At 3 months after switching, the IOP had decreased by ≥ 2 mmHg in 15.8% patients, changed within 2 
mmHg in 61.4% patients, and increased by ≥ 2 mmHg in 22.8% patients. At 6 months after switching, the IOP had 
decreased by ≥ 2 mmHg in 14.5% patients, changed within 2 mmHg in 69.8% patients, and increased by ≥ 2 mmHg in 
15.6% patients. In the current study, the IOP at 3 months after switching had decreased by ≥ 2 mmHg in 13 (18.8%) 
patients, changed within 2 mmHg in 46 (66.7%) patients, and increased by ≥ 2 mmHg in 10 (14.5%) patients. Further, at 
6 months after switching, the IOP had decreased by ≥ 2 mmHg in 20 (30.8%) patients, changed within 2 mmHg in 34 
(52.3%) patients, and increased by ≥ 2 mmHg in 11 (16.9%) patients. Thus, the changes in IOP showed a similar trend to 
that of previous studies. Particularly, the IOP was not significantly different before and after treatment in all patients, 
although each patient responded differently and required careful follow-up after switching. In cases where IOP increased 
after drug switching, the interval between visits was narrowed to take account of IOP fluctuations.

For all 11 cases with increased IOP after 6 months of drug switching, there was subsequently one patient received 
additional drug treatment, one underwent selective laser trabeculoplasty and one surgery performed.

In a previous Japanese clinical trial,8 adverse reactions occurred in 57.5% of the patients in the BRFC group. These 
adverse events included conjunctival hyperemia (55.8%), eye irritation (5.3%), blepharitis (1.8%), conjunctival hemor
rhage (1.8%), conjunctivitis (0.9%), abnormal sensations (0.9%), and arthralgia (0.9%). In contrast, 57.1% of the patients 
in the brimonidine/ripasudil group had adverse reactions. These events included conjunctival hyperemia (57.1%), eye 
irritation (8.9%), and conjunctivitis (5.4%). Similarly, in this study, adverse reactions occurred in four patients (5.8%): 
allergic conjunctivitis in two patients, irritation in one patient, and blurred vision in one patient. In the previous study, the 
frequency of adverse drug reactions was lower than that after switching to BRFC.8 The incidence of conjunctival 
hyperemia was also lower, partly due to the change between the same ingredients, brimonidine, and ripasudil. 
Additionally, side effects such as allergic conjunctivitis, irritation, and blurred vision were also reported.8 In this 
study, 7.2% of the cases of discontinuation were due to changes in the same ingredients.

Most patients reported no difference with respect to the changes in eye symptoms before and after switching. Further, 
the majority reported an improvement in each survey category, indicating that the effect of the new eye drops 
combination was mostly satisfactory. With respect to the preferred eye drops, the majority (53 patients, 76.8%) of the 
patients opted for BRFC. The most common reason for this was because it was easier to use a single bottle (fewer eye 
drops) (59, 85.5%) and it did not sting (6, 8.7%). We previously conducted a survey of other eye drop combinations when 
patients switched from two single-agents of the same ingredients to a combination of eye drops.13–15 Overall, 68.0% 
patients preferred tafluprost/timolol combination eye drops,13 82.1% preferred latanoprost/timolol combination eye 
drops,14 and 54.8% preferred travoprost/timolol combination eye drops.15 Their primary reason for preferring com
pounded eye drops was a reduction in the total number of eye drops required. Similarly, BRFC eye drops are also 
comfortable to use, which is expected to improve adherence. Nonetheless, this study had some limitations. The follow-up 
period was only 6 months; therefore, further long-term follow-up studies are required to validate our results. Moreover, 
the concomitant medications were not identical which may result in different effects. Therefore, it would be ideal to 
consider cases in which the only two-drug combination of brimonidine and ripasudil was changed to BRFC. However, in 
actual clinical practice, such cases are rare. Additionally, we also evaluated cases in which other eye drops were used 
concomitantly.

Conclusion
In patients with POAG, the IOP-lowering effect of switching from brimonidine + ripasudil eye drops to BRFC is 
maintained, and safety and comfort of use is satisfactory within 6 months.
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Abbreviations
BRFC, brimonidine + ripasudil fixed-combination; IOP, intraocular pressure; POAG¸primary open-angle glaucoma; 
NTG, normal-tension glaucoma.
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