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Purpose: We aimed to evaluate the effect on the intraocular pressure (IOP) of a dorzolamide/
timolol (1%/0.5%) fixed combination (DTFC) ophthalmic agent for 3 years.

Participants: A total of 19 consecutive patients who had previously been treated with mono-
therapy or any combination of a beta-blocker, carbonic anhydrase inhibitor, or prostaglandin
analog, for primary open-angle glaucoma (POAG) (n=5) or normal tension glaucoma (N=14)
were enrolled.

Methods: Patients were switched to DTFC from their prior glaucoma therapy. The IOP was
measured at intervals of 4-6 weeks for 3 years. Treatment failure was defined as an increase of
IOP by =10% from baseline after switching to DTFC.

Results: The average IOP decreased significantly from 14.1+2.9 mmHg at baseline to 12.242.2,
11.8£2.4,12.14£2.5, 11.6+1.8, and 12.1£2.7 mmHg at 3, 6, 12, 24, and 36 months, respectively,
after switching therapy (all P<<0.05). The mean percent decrease of IOP was 12.0%%13.0%,
14.5%%14.2%, 12.2%+18.7%, 16.0%+12.8%, and 12.8%+15.2% at 3, 6, 12, 24, and 36 months,
respectively, after switching. Univariate or multivariate analysis revealed the percent decrease of
1OP was associated with the type of glaucoma (POAG) at 3 and 12 months, and with the baseline
IOP at 3, 12, 24, and 36 months. Kaplan—Meier analysis demonstrated that the percentage of
patients who remained on treatment with DTFC was 94.7%, 94.7%, 84.2%, 78.9%, and 78.9%
at 3, 6, 12, 24, and 36 months, respectively. Cox proportional hazards analysis showed that the
type of glaucoma (POAG) was associated with an increased risk of failure to control the IOP.
Conclusion: The IOP-lowering effect of DTFC was demonstrated for 3 years in this study. The
baseline IOP had an important influence on the reduction of IOP achieved by DTFC.
Keywords: switching treatment, glaucoma, Cox proportional hazards analysis

Introduction

Glaucoma is a common cause of preventable visual impairment, which is characterized
by progressive degeneration of the optic nerve and visual field changes. Elevation
of the intraocular pressure (IOP) is associated with optic nerve damage that leads to
visual field defects.!” Thus, the primary goal of glaucoma treatment is to reduce the
IOP, which can usually be achieved with ocular hypotensive agents. According to
the European Glaucoma Society Guidelines, topical monotherapy is recommended as
the first-line treatment for medical management.® Among various antiglaucoma drugs,
prostaglandin analogs (PGAs) are most widely used because of their high potency.
The European Glaucoma Society recommends adjunctive therapy when first-line
monotherapy is not sufficient to reach the target IOP or when there is progressive
visual field loss.’
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Fixed combination therapy (FCD) is expected to improve
compliance and convenience for patients, with less stress,
lower costs, and fewer local side effects, due to the use of
less preservative.>!* FCD also avoids the washout effect. In
fact, various fixed combination eye drop preparations have
been successfully developed to date. The fixed combination
of 2% dorzolamide and 0.5% timolol maleate (Cosopt®;
Merck & Co., Inc., Whitehouse Station, NJ, USA) contains
a topical carbonic anhydrase inhibitor and a topical beta-
adrenergic receptor blocking (“beta blocker” [BB]) agent,
and is the most widely used combination worldwide.'*"* In
Japan, a combination drug with a lower concentration of
dorzolamide and timolol maleate (1%/0.5%) (Cosopt®) was
released recently. Mizoguchi et al reported that IOP was
reduced with 8 weeks of adding the dorzolamide/timolol
(1%/0.5%) fixed combination (DTFC) to basal PGA therapy,
in patients with normal tension glaucoma (NTG).'* Unfortu-
nately, little information is available regarding the long-term
efficacy of DTFC. Accordingly, the aim of the present study
was to evaluate the long-term efficacy for IOP reduction and
safety after switching to DTFC for 3 years, in patients with
open angle glaucoma.

Materials and methods
Study design

This was a prospective, longitudinal, uncontrolled, nonran-
domized, and consecutive case series study that was con-
ducted at the Nippori Clinic of the Tokyo Women’s Medical
University Medical Center East and the Department of Oph-
thalmology, Tokyo Women’s Medical University Medical
Center East Hospital. This study was performed in accordance
with the Helsinki Declaration. The institutional review board

Table I Clinical profile of the subjects

at the Tokyo Women’s Medical University Medical Center
East gave approval. This study received no financial support
from any pharmaceutical company, or sponsorship.

Subjects

The purpose and nature of the study were explained in detail
to all patients, and informed consent was obtained. Patients
who fulfilled the eligibility criteria were recruited consecu-
tively during routine visits to the participating institutions
between June 2010 and September 2010.

The inclusion criteria were: (1) an age of 18 years or
older; (2) characteristic glaucomatous visual field loss
and optic nerve damage in at least one eye; (3) treatment
with a PGA, BB, and/or carbonic anhydrase inhibitor
(CAI) for at least 3 months; and (4) best-corrected visual
acuity =20/200.

The exclusion criteria were (1) closed or barely open
anterior chamber angle; (2) a history of acute angle closure or
ocular trauma; (3) neovascular glaucoma; (4) a history of ocular
surgery, including refractive surgery or glaucoma filtering sur-
gery; (5) ocular inflammation or infection during the previous
6 months; (6) clinically significant dry eyes syndrome; and (7)
inability to adhere to the treatment and follow-up plan.

Consequently, the study population consisted of
19 patients with NTG (N=15) or primary open-angle glau-
coma (POAG) (N=5), aged 66.3£7.4 years (mean £ SD) with
an age range of 51 to 81 years (Table 1). All patients were
Japanese and residents of Japan. As for prior antiglaucoma
drugs, four (21.1%) patients were using BB, two (10.5%)
were using CAI, nine (47.3%) were using PGA+BB, one
(5.3%) was using a PGA/BB combination, and three (15.8%)
were using PGA+BB+CAI (Table 1).

Nonincreased group Increased group Total
Number of subjects 4 15 19
Age (years) 66.0+2.9 66.317.4 66.317.4
Male/female 2/2 9/6 11/8
Glaucoma type (POAG/NTG) 1/3 4/11 5/14
Refraction (diopters) —4.2+2.6 -2.9+3.4 =3.1743.0
Baseline IOP (mmHg) 12.8£1.7 14.4£3.2 14.1£3
Prior glaucoma medication(s)
BB 4 4
CAl 2 2
PGA+BB 9 9
PGA/BB combination | |
PGA+BB+CAl 3 3

Notes: The subjects were divided into nonincreased and increased groups according to the change in the number of anti-glaucoma agents. The nonincreased group switched
from PGA/BB combination to DTFC or from PGA+BB+CAl to PGA+DTFC. The increased group switched from BB or CAl to DTFC or from PGA+BB to PGA+DTFC.
Abbreviations: BB, beta-blocker; CAl, carbonic anhydrase inhibitor; DTFC, dorzolamide/timolol (1%/0.5%) fixed combination; IOP, intraocular pressure; NTG, normal

tension glaucoma; PGA, prostaglandin analog; POAG, primary open-angle glaucoma.
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Intervention

Patients were switched to DTFC (Cosopt®) without a wash-
out period between treatments. Switching was performed
at the attending physician’s discretion. The main reasons
for switching to DTFC were inadequate control of IOP and
progression of visual field defects.!* When the increase of
IOP was greater than 2 mmHg in two consecutive visits
compared with the average of the last two measurements, [OP
control was considered to be inadequate. Visual field progres-
sion was defined as deterioration of the visual fields, that is, at
least three identical continuous points showing at least 3 dB
of deterioration on glaucoma change probability maps, based
on the changes of pattern deviation values in two consecu-
tive tests. Six (31.6%) patients with prior BB (N=4) or CAI
monotherapy (N=2) were switched to DTFC, while nine
(47.3%) patients with prior PGA+BB therapy were switched
to PGA+DTFC. The one (5.3%) patient with prior PGA/BB
combination therapy was switched to DTFC, while three
(15.8%) patients with prior PGA+BB+CAI therapy were
switched to PGA+DTFC. To assess the efficacy of DTFC
in patients who were previously on multidrug therapy (BB,
CAI, and/or PGA) or monotherapy (BB or CAI), the subjects
were divided into the following two groups according to the
change in the number of antiglaucoma agents: the increased
group (N=15 [78.9%]) switched from BB or CAI to DTFC
or from PGA+BB to PGA+DTFC, while the nonincreased
group (N=4[21.1%]) switched from PGA/BB combination to
DTEFEC or from PGA+BB+CAI to PGA+DTFC. If both eyes
fulfilled the eligibility criteria, the eye with the higher IOP
at baseline was used for analysis. If both eyes had the same
baseline IOP, the right eye was used for analysis.

Main outcomes

The age, sex, medical history, current antiglaucoma drugs,
and ocular history of each patient were assessed at the base-
line visit. All subjects underwent a complete ophthalmic
examination that included anterior segment biomicroscopy,
fundus examination, and refraction with an automated kerato-
refractometer (RC-5000; Tomey Corp, Nagoya, Japan). The
spherical power and cylindrical power were both measured,
after which the spherical equivalent (sphere +1/2 cylinder)
was used to calculate the refractive error.

Follow-up visits were scheduled at intervals of approxi-
mately 4-6 weeks for 3 years. If a patient missed a scheduled
visit, data from the visit closest to the scheduled one were
used for analysis. At each visit, the IOP was measured
by Goldmann applanation tonometry, in the morning
(between 9 am and 12 noon) by the same ophthalmologist

(ST). The percent reduction of the IOP was calculated as
follows: ([baseline IOP — mean IOP]/baseline IOP) x100.
All data were stored in a computer database at the time of
each visit.

Statistical analysis

Normality was evaluated using the normal probability plot.
Continuous variables were compared between two groups,
with the two-tailed paired or unpaired Student’s #-test. Fre-
quencies were compared with the y* test or Fisher’s exact test.
Relations among variables were investigated by calculating
Pearson’s correlation coefficients. Factors associated with the
IOP reduction rate at 3, 6, 12, 24, and 36 months after switch-
ing were investigated by multivariate logistic regression
analysis, with the explanatory variables including age (years);
sex (male/female); right/left eye; refraction (diopters); type
of glaucoma (POAG/NTG); the group, stratified according
to the number of medications after switching (nonincreased/
increased group); and the baseline IOP.

Kaplan—Meier analysis was employed to assess the suc-
cess rate of IOP control after switching to DTFC. When the
increase of IOP after switching was greater than 10%, IOP
control was considered to have failed. Multivariate analysis
with the Cox proportional hazards model was performed
to investigate the influence of potential confounders on
IOP control after switching. The same seven explanatory
variables were used for the model. The level of significance
was set at P<<0.05. Statistical analyses were performed with
SAS System software version 9.1 (SAS Institute Inc., Cary,
NC, USA).

Results

The demographic features of the subjects are summarized
in Table 1. Blepharitis only occurred in one patient, at
36 months after switching. There were no side effects and
toxicity during the treatment with DTFC. No patient discon-
tinued the study due to lack of efficacy or adverse effects of
DTEFC; ocular surgery, including cataract surgery; ocular
infection; or use of topical steroids, during the 36 months
after switching.

The mean IOP was 14.1+£2.9 mmHg at baseline,
12.2+2.2 mmHg at 3 months after switching, 11.8+2.4 mmHg
at 6 months, 12.112.5 mmHg at 12 months, 11.6+1.8 mmHg
at 24 months, and 12.1£2.7 mmHg at 36 months after
switching (Figure 1A). There was a significant decrease
of IOP compared with baseline at all visits after switching
(P<<0.05, paired two-tailed Student’s #-test) (Figure 1A).
There was no significant difference of IOP between the
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nonincreased and increased groups at all times of assessment
(unpaired two-tailed Student’s #-test) (Figure 1B). After
switching, IOP was higher in patients with POAG than in
those with NTG, and a statistically significant difference
was only seen between the two groups at 3 months after
switching (P=0.0044, unpaired two-tailed Student’s t-test)
(Figure 1C).

The mean percent decrease of IOP (IOP reduction rate)
was 12.0%=*13.0% at 3 months, 14.5%+14.2% at 6 months,
12.2%%18.7% at 12 months, 16.0%%12.8% at 24 months, and
12.8%%15.2% at 36 months after switching, and the reduction
relative to the baseline IOP was greater than 10% at all visits
(Figure 2A). The mean IOP reduction rate was larger in the
increased group than in the nonincreased group at all visits,
although there was no significant difference between the two
groups (unpaired two-tailed Student’s #-test) (Figure 2B).
There was also no significant difference in the percent reduc-
tion of IOP between NTG and POAG patients at all visits
(unpaired two-tailed Student’s #-test) (Figure 2C).

The baseline IOP was correlated with the percent decrease
of IOP at 3 months (r=0.56, P=0.0118), 6 months (+=0.41,
P=0.0836), 12 months (r=0.54, P=0.0180), 24 months
(r=0.59, P=0.0084), and 36 months (r=0.47, P=0.0446, two-
tailed Pearson’s correlation coefficient analysis) (Table 2 and
Figure 3) after switching, and significant correlations were
found at 3, 12, 24, and 36 months but not at 6 months. In
addition, multivariate analysis demonstrated that the IOP
reduction rate at 3 months was associated with age (odds ratio
[OR]=0.59, P=0.0084), the type of glaucoma (POAG/NTG)
(OR =0.56, P=0.0095), and the baseline IOP (OR =2.10,
P=0.0006), while the IOP reduction rate at 12 months was
associated with the type of glaucoma (OR =0.57, P=0.0452)
and the baseline IOP (OR =2.37, P=0.0017), and that at
24 months was associated with baseline IOP (OR =1.90,
P=0.0141) (Table 2).

Figure 4 shows the results of Kaplan—Meier analysis.
Elevation of IOP by 10% or more compared with the baseline
IOP was defined as failure. The success rates for all patients
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Abbreviations: DTFC, dorzolamide/timolol (1%/0.5%) fixed combination; IOP, intraocular pressure; NTG, normal tension glaucoma; POAG, primary open-angle

glaucoma.

were 94.7%, 94.7%, 84.2%, 78.9%, and 78.9% at 3, 6, 12,
24, and 36 months, respectively. There were no significant
differences in the success rates between the nonincreased
group and the increased group (75.0% vs 100.0% [P=0.2105];
75.0% vs 86.7% [P=0.9030]; 75.0% vs 80.0% [P=0.8217];
and 75.0% vs 80.0% [P=0.8217] at 6, 12, 24, and 36 months,
respectively [Fisher’s exact test]) (Figure 4A). Success rates
were higher in patients with NTG than in those with POAG,
but no significant differences were observed between the
two groups (100.0% vs 80.0% [P=0.2632]; 92.9% vs 60.0%
[P=0.1548]; 92.9% vs 60.0% [P=0.2722]; and 92.9% vs
60.0% [P=0.2722] at 6, 12, 24, and 36 months, respectively
[Fisher’s exact test]) (Figure 4B).

Univariate and multivariate Cox proportional hazards
models were used to identify predictors of IOP control
after switching therapy (Table 3). Continuous data, such
as baseline IOP (P=0.1650), age (P=0.1981), and refrac-
tion (P=0.0601) were consistent with normal distribution.

According to univariate analysis, the type of glaucoma
(POAG) was associated with a lower IOP control rate
(OR =81.2), although no significant difference was noted
(P=0.0766). Multivariate analysis with the Cox propor-
tional hazards model also showed that the type of glaucoma
(POAG) was associated with an increased risk of failure of
IOP control (OR =34.6, P=0.0309).

Discussion

In the present study, the following main findings were
obtained: (1) There were no severe complications of DTFC
treatment for 3 years in all patients. (2) IOP was reduced by
an average of 2.0 mmHg from baseline IOP, and the per-
cent reduction from baseline was approximately 12.7% at
36 months. (3) There were no significant differences in the
mean [OP and percent decrease of IOP between the nonin-
creased and increased groups, but the mean IOP reduction
rate was larger in the increased group than in the nonincreased
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Table 2 Correlations between the IOP reduction rate and various factors, as well as multivariate odds ratios for the IOP reduction

rate (n=19)
Variable Correlation coefficient Multivariate analysis

R P-value OR (95% CI) P-value
3 months
Age (years) —0.45 0.0551 0.59 (-1.6 t0 0.3) 0.0084
Sex (male) 0.22 0.3574 111 (-6.8to I1.9) 0.5319
R/L (left eye) 0.02 0.9363 1.24 (-3.7 to 14.7) 0.2076
Refraction (diopters) —0.04 0.8825 1.24 (-1.1t0 2.7) 0.3418
Glaucoma type (POAG) —-0.11 0.6428 0.56 (-28.8 to 5.6) 0.0095
Increased group/nonincreased group (increased group) 0.32 0.1772 1.25 (-4.5to 18.1) 0.2047
Baseline IOP (mmHg) 0.56 0.0118 2.10 (1.8 t0 4.8) 0.0006
6 months
Age (years) -0.30 0.2075 0.96 (=12 to 1.0) 0.8919
Sex (male) 0.28 0.2495 0.92 (194 t0 13.7) 0.7587
R/L (left eye) 0.05 0.8323 1.42 (—6.6 to 26.0) 0.2107
Refraction (diopters) -0.33 0.1676 0.59 (-5.8t0 0.9) 0.1576
Glaucoma type (POAG) 0.04 0.8762 0.60 (=37.7 t0 3.3) 0.1079
Increased group/nonincreased group (increased group) 0.35 0.1458 1.66 (2.8 to 37.0) 0.0846
Baseline IOP (mmHg) 0.41 0.0836 1.54 (-0.6 t0 4.7) 0.1152
12 months
Age (years) —0.03 0.8942 0.86 (-1.7 t0 0.8) 0.5013
Sex (male) 0.06 0.8228 1.14 (—13.9 to0 22.6) 0.5814
R/L (left eye) —-0.02 0.9494 1.14 (—13.6 to 22.3) 0.5767
Refraction (diopters) 0.21 0.3854 1.39 (=1.1t02.7) 0.2838
Glaucoma type (POAG) -0.22 0.3717 0.57 (—28.8 to 5.6) 0.0452
Increased group/nonincreased group (increased group) 0.13 0.6066 0.93 (4.5 to 18.1) 0.7579
Baseline IOP (mmHg) 0.54 0.0180 2.37 (1.8 t0 4.8) 0.0017
24 months
Age (years) 0.03 0.8891 1.51 (-0.2 to 1.6) 0.1036
Sex (male) 0.33 0.1695 1.13 (104 to 15.9) 0.6256
R/L (left eye) —-0.05 0.8352 1.17 (-92to 16.7) 0.5115
Refraction (diopters) -0.31 0.2027 0.59 (—4.9 t0 0.4) 0.1091
Glaucoma type (POAG) 0.14 0.5685 0.70 (-27.1 t0 5.4) 0.1965
Increased group/nonincreased group (increased group) 0.29 0.2269 1.33 (-7.2 to 24.5) 0.2459
Baseline IOP (mmHg) 0.59 0.0084 1.90 (0.7 t0 4.9) 0.0141
36 months
Age (years) —0.34 0.1593 0.71 (1.9 to 0.4) 0.2226
Sex (male) 0.34 0.1558 1.39 (-8.0 to 27.2) 0.2456
R/L (left eye) 0.22 0.3594 1.33 (9.0 to 25.6) 0.3015
Refraction (diopters) -0.09 0.7293 1.38 (-2.1 to 5.0) 0.3717
Glaucoma type (POAG) 0.09 0.7056 0.83 (-28.8 to 14.7) 0.5348
Increased group/nonincreased group (increased group) 0.19 0.4428 1.13 (=17.3 to 25.1) 0.6610
Baseline IOP (mmHg) 0.47 0.0446 1.70 (-0.1 to 5.5) 0.0578

Notes: Correlations between the IOP reduction rate and various factors were calculated using the two-tailed Pearson’s product moment formula. Independent determinants

of the IOP reduction rate were investigated by multiple logistic regression analysis.

Abbreviations: R, Pearson’s correlation coefficient; Cl, confidence interval; IOP, intraocular pressure; OR, odds ratio; POAG, primary open-angle glaucoma; R/L, right/left.

group. (4) The success rate was 78.9% at 36 months, when
an increase of IOP by =10% after switching to DTFC was
defined as failure. (5) The reduction of IOP was mainly
influenced by the baseline IOP and the type of glaucoma
(POAG). These results suggest that DTFC therapy safely
and effectively controlled the IOP for 3 years and that the
baseline IOP was an important determinant of the effective-
ness of this agent.

In the present study, the main reason for switching to
DTFC was insufficient IOP control. Generally, the reasons
for switching to a FCD are the desire to improve IOP
control and to avoid the adverse effects of prior therapy,
as well as to increase compliance and the convenience
of treatment.!" FCDs have several advantages.'®" First,
these drugs have a lower cost than the individual medica-
tions. Second, FCDs may be more convenient, leading to
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better adherence due to a lower frequency of application.
Third, a lower number of doses per day also decreases
side effects. For instance, DTFC could potentially reduce
exposure of the ocular surface to preservative compared
with use of the two agents (dorzolamide and timolol) as
separate drugs. Fourth, FCDs are sometimes more effec-
tive at reducing the IOP. DTFC also avoids the washout
effect of administering a second eye drop after first drop.
These improvements of compliance and the washout effect
may explain why the combination reduced the IOP further
in the present study. The effect of DTFC on the IOP was
maintained for 36 months; during this time, there were
no dropouts, and no additional therapies or surgery were
needed. Thus, the present combination was preferable for
multiple reasons.

We found that DTFC reduced the IOP by 2.24+2.3 and
2.0£2.7 mmHg from baseline IOP at 6 and 36 months after
switching, respectively (Figure 1A). The percent reduction
of IOP from baseline was 14.5%+14.2% and 12.8%=%15.2%

at 6 and 36 months after switching, respectively (Figure 2A).
Sonty et al reported that DTFC reduced the IOP from
21.4+2.5 mmHg at baseline to 17.943.5 at 12 weeks after
switching from latanoprost (n=57).!2 Mizoguchi et al reported
that DTFC reduced the IOP from 15.6+2.0 mmHg at base-
line to 13.742.2 mmHg at 8 weeks after addition to PGA
monotherapy (n=40). The percent reduction of IOP from the
baseline value was 11.7%%13.1% at 8 weeks.'* The percent
reduction of IOP in the present study was similar to those
reported previously.'?!* However, there is not necessarily
agreement as to whether DTFC would reduce the IOP after
switching. For example, some studies have shown a decrease
of TOP after switching from DTFC to latanoprost.!*** To
explain this apparent inconsistency, two possibilities can
be suggested. First, the previous medication was less effec-
tive regardless of its type, and the new medication had a
superior IOP-reducing effect. Second, patient education for
this clinical trial may have improved compliance with the
new medication.'?
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Figure 4 Kaplan—Meier cumulative probability of treatment success, in the nonincreased group vs the increased group (A) or in patients with NTG vs patients with

POAG (B).

Notes: The subjects were divided into nonincreased and increased groups according to the change in the number of anti-glaucoma agents. The nonincreased group switched
from PGA/BB combination to DTFC or from PGA+BB+CAIl to PGA+DTFC. The increased group switched from BB or CAl to DTFC or from PGA+BB to PGA+DTFC.
Abbreviations: BB, beta-blocker; CAl, carbonic anhydrase inhibitor; DTFC, dorzolamide/timolol (1%/0.5%) fixed combination; NTG, normal tension glaucoma; PGA,

prostaglandin analog; POAG, primary open-angle glaucoma; vs, versus.

We need to consider whether the IOP-lowering effect of
DTEFC in the present study was adequate or not. A reduction
of the IOP by 2.0+2.7 mmHg from baseline was observed
36 months after switching (Figure 2A), and the percentage of
patients who achieved a 1 mmHg or more reduction of IOP
from baseline was 78.9% (15/19) at 6 months and 68.4% at
36 months. The Early Manifest Glaucoma Trial showed that
each increase (or decrease) of the IOP by 1 mmHg was associ-
ated with an approximately 10% increase (or decrease) in the
risk of progressive visual field loss.?’ However, we must con-
sider a potential racial difference in the mean IOP. In the Early
Manifest Glaucoma Trial, 48.2% (123/255) of participants had
an [IOP of 21 mmHg or higher.* However, in the Tajimi Study
performed in Japan, only 8% of the patients with POAG had
an IOP of 22 mmHg or higher in the population older than
40 years, with the average IOP being 15.4+2.8 mmHg in the
right eye and 15.242.8 mmHg in the left eye.?! The IOP is
generally lower in Japanese patients compared with European
or American patients.”? Higher baseline pressures lead to a

greater percent reduction of the IOP with medication. In fact,
our study demonstrated that the IOP reduction rate was cor-
related with the baseline IOP (Table 2 and Figure 3A). Thus,
the IOP reduction rate would be smaller in Japanese patients
due to lower baseline IOP levels. Considering these factors,
an IOP reduction of 2.0+2.7 mmHg after switching to DTFC
may be effective for the treatment of glaucoma.

There was no significant difference of IOP between
the nonincreased and increased groups, after switching to
DTFC (Figure 1B). However, the mean IOP reduction rate
was greater in the increased group than in the nonincreased
group at all visits (Figure 2B). This seems a reasonable result
because the number of active ingredients was increased by
switching to DTFC in the increased group. Another reason
may be that the mean baseline IOP was higher in the increased
group (14.4+3.1 mmHg) than in the nonincreased group
(12.8£1.5 mmHg) (Figure 1B). A higher baseline IOP may lead
to a larger percent reduction, resulting in a larger IOP reduction
rate in the increased group than the nonincreased group.

Table 3 Cox proportional hazards analysis with hazard ratios and 95% confidence intervals for predictors of IOP control after switching

Variable Univariate Stepwise multivariate
HR (95% CI) P-value HR (95% CI) P-value
Age (years) 1.0 (0.8-1.3) 0.8439
Sex (male) 0.4 (0.0-12.6) 0.5877
R/L (left eye) 0.4 (0.0-9.9) 0.5528
Refraction (diopters) 1.0 (0.4-2.2) 0.9108
Glaucoma type (POAG) 81.2 (0.6-10,537.9) 0.0766 346 (1.4-865.6) 0.0309
Increased group/nonincreased 0.5 (0.0-11.5) 0.6525
group (increased group)
Baseline IOP (mmHg) 0.4 0.2-1.2) 0.1136 0.5 0.2-1.1) 0.0822

Notes: An increase of the IOP by 10% or more compared with the baseline IOP was considered to indicate failure of DTFC treatment. Univariate and multivariate Cox
proportional hazards models were used to determine the hazard ratios for the relative risk of IOP control failure.
Abbreviations: Cl, confidence interval; DTFC, dorzolamide/timolol (1%/0.5%) fixed combination; HR, hazard ratio; IOP, intraocular pressure; POAG, primary open-angle

glaucoma; R/L, right/left.
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The success rate of therapy was high even at 36 months
(78.9%) (Figure 4). This result suggests that DTFC effec-
tively controlled the IOP for 36 months, supporting its long-
term efficacy. Univariate and multivariate analyses showed
that the type of glaucoma (POAG) was associated with a
lower success rate for IOP control (Table 3). The success rate
also tended to be higher in the patients with NTG (85.7%)
than in those with POAG (60.0%) at 36 months after switch-
ing (Figure 4B). POAG patients had a higher baseline IOP
than the patients with NTG (16.4+3.4 vs 13.2+3.1 mmHg)
(Figure 1C), while the type of glaucoma (POAG/NTG) and
the baseline IOP were associated with each other. Thus, these
results suggest that IOP reduction and long-term maintenance
of a lower IOP are mainly mediated by the baseline IOP and
the type of glaucoma (POAG). This interpretation is sup-
ported by the observation that a higher baseline pressure is
associated with a greater percent reduction of IOP. Medica-
tions such as PGA and alpha-2 agonists may be required for
patients with POAG or a high baseline IOP, in addition to
switching to DTFC.

The present study had several limitations. The main limita-
tion is that the study was not randomized and had no control
group. Our study was also small (19 patients), leading to pos-
sible selection bias. Additionally, our patients had received
many different antiglaucoma medications prior to switching
into DTFC. The second limitation is that switching to a new
medication generally improves adherence to treatment,!! so
DTFC might have appeared to be more effective as a result.
Third, the IOP was measured only in the morning — Konstas
et al and Quaranta et al reported that daytime peak IOP is
clinically important in predicting long-term glaucomatous
progression.?*?* Moreover, timolol is effective during the day-
time, and dorzolamide is effective at night.?* For that reason,
DTFC and dorzolamide increase mean 24-hour diastolic ocular
perfusion pressure, with a substantial reduction in IOP.% There-
fore, we need to measure IOP in the morning and evening.

In conclusion, DTFC achieved greater reduction of the
IOP than prior medications and was well tolerated when
administered for 36 months with/without other ophthalmic
medications. There were no serious side effects of DTFC, and
it may improve the adherence of patients with glaucoma.
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