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Abstract
Purpose: To compare intraocular pressure (IOP)-lowering efficacy and safety
of travoprost 0.004% and travoprost 0.004% and beta-blocker 0.5% fixed
combination ophthalmic solution in patients with open-angle glaucoma and
ocular hypertension. Methods: In this prospective, multicentre clinical trial,
62 patients received travoprost 0.004% (n = 31) or travoprost 0.004% and beta-blocker 0.5% fixed combination (n = 31). Efficacy and safety were compared across treatment groups over 2 years. IOP reduction and adverse events
were examined at 3, 6, 12 and 24 months for each group. Results: Mean IOP
at the first visit in the travoprost 0.004% group was 26.4 (SD ± 2.1), and travoprost 0.004%/timolol 0.5% group was 26.3 (SD ± 2.1). Mean IOP after 24
months in the travoprost 0.004% group was 20.5 (SD ± 1.5) and travoprost
0.004%/timolol 0.5% group was 18.5 (SD ± 1.5). There were statistically significant differences in IOP in both eyes after third visit (after 1 year) and
fourth visit (after 2 years). Conclusion: After 2 year of treatment, travoprost
0.004%/timolol 0.5% produced clinically relevant IOP reductions in patients
with open-angle glaucoma or ocular hypertension that were greater than those
produced by travoprost 0.004% alone.

Keywords
Open Angle Glaucoma, Ocular Hypertension, Travoprost/Timolol Fixed
Combination, Adverse Event

1. Introduction
Glaucoma is a common and potentially blinding ocular disease of multifactorial
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etiology. It is characterized by progressive acquired loss of retinal ganglion cells
leading to optic nerve atrophy and visual field deficits. An estimated 60.5 million
people would have open angle and angle closure glaucoma by 2010, increasing to
79.6 million by 2020 [1]. Elevated intraocular pressure (IOP) is an important
and modifiable risk factor for the development and progression of glaucoma [2].
Primary open angle glaucoma (POAG) is a chronic optic neuropathy that can
lead to blindness if untreated [3].
Drugs play a frontline role in IOP reduction in glaucoma and for years,

β-blockers are the leading medicines in use because of their capacity to slow the
rate of aqueous humour production [4]. In the European Union and elsewhere,
the prostaglandin analogue class of IOP-lowering drugs has become the most
commonly used first-line drug class for the treatment of elevated IOP in patients
with open-angle glaucoma or ocular hypertension. Many patients will require
more than one medication to achieve IOP targets and beta-blockers are commonly used as adjunctive therapy to prostaglandin analogues in patients requiring a multi-drug regimen [5] [6] [7] [8].
Intraocular pressure is an important risk factor for the development and progression of glaucoma. In recent years, The Ocular Hypertension Treatment Trial
has demonstrated that IOP reduction can prevent the development of glaucoma
among individuals with ocular hypertension and can reduce the risk of glaucoma progression among subjects with both normal and elevated IOP [9] [10].
The impact of both short-term and long-term IOP variability on progression
risk has also been explored, with many studies [11] [12] [13] finding a positive
relationship between greater IOP variability and higher rates of glaucomatous
progression or development.
The aim of the study was to compare intraocular pressure (IOP)-lowering efficacy and safety of travoprost 0.004% and travoprost 0.004% and beta-blocker
0.5% fixed combination ophthalmic solution in patients with open-angle glaucoma and ocular hypertension. The novelty of this study was the long period of
treatment over 2 years with same ophthalmic eye drops without switching to
another one.

2. Materials and Methods
We conducted a randomized, open prospective multicenter study in which two
groups were treated in parallel. We studied 62 patients (29 female and 33 male)
diagnosed with primary open angle glaucoma or ocular hypertension. Patients
with primary open angle glaucoma and ocular hypertension receiving monotherapy with travoprost 0.004% or travoprost 0.004%/timolol 0.5% fixed combination were included in this study.
The diagnostic criteria of the primary open angle glaucoma and ocular hypertension is decided after goniscopy, examination of optic nerve head and retinal
nerve fiber layer and perimetry. Visual field testing is important for the diagnosis of glaucoma, and even more important for follow-up and management of
glaucoma.
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Subjects who fulfilled the diagnostic criteria and did not meet the exclusion
criteria were followed-up for 2 years. A single drop of travoprost 0.004% or travoprost 0.004%/timolol 0.5% fixed combination was instilled into the conjunctival sac of one or both eyes of the patients once a day.
The exclusion criteria were as follows: history of hypersensitivity to β-blockers
or conditions where β-blockers are contraindicated (e.g., bronchial asthma, inadequately controlled cardiac failure); concurrent, chronic or recurrent uveal inflammation, scleral inflammation, or corneal herpes; history of ocular trauma,
internal eye surgery within 3 months before the baseline examination; difficulty
in undergoing applanation tonometry; use of corticosteroid ophthalmic solution;
serious ocular complication; pregnant or lactating women; and severe dementia.
Potential subjects who met the inclusion criteria received sufficient explanation regarding the study and information concerning the treatment according to
the principles of the Declaration of Helsinki. Written informed consent was obtained from all patients included in the study.
IOP was measured using Goldmann applanation tonometer for each eye between 8 a.m. and 10 a.m. at baseline (day 0) and four control visits: control 1
(after 3 months), control 2 (after six months), control 3 (after 1 year) and control 4 (after 2 years).
The data processing is done with the statistical package SPSS 22.0. From statistical parameters are calculated index structure, arithmetic mean and standard
deviation.
Testing of qualitative data is done with X2 test or Fisher's test while testing of
quantitative data with T-test or Mann-Whitney test. Verification testing is done
with reliability of 95% (P < 0.05).

3. Results
In this study were included 62 patients with POAG or ocular hypertension. Patients were divided in two groups, 31 in travoprost 0.004% group and other 31 in
fixed combination travoprost 0.004%/timolol 0.5%.
In travoprost 0.004% group 45.2% or 14 patients were females while in fixed
combination, females were 48.4% or 15.
Since in two groups, men were more than women, there was no statistically
significant difference between the genders by groups (P = 0.799). The mean age
of patients in travoprost 0.004% group included in the study was 66.6 years (SD
± 15.8 years). The mean age of patients in fixed combination travoprost
0.004%/timolol 0.5% group was 63.8 years (SD ± 12.0 years), with no statistically
significant difference between the mean age by groups (P = 0.443), (Table 1).
Mean IOP at the first visit in the travoprost 0.004% group was 26.4 (SD ± 2.1),
and travoprost 0.004%/timolol 0.5% group was 26.3 (SD ± 2.1). There was no
statistically significant difference in IOP of both eyes on first visit by groups (P >
0.05). In second visit, after three months on both groups we had decreased of
intraocular pressure with no statistically significant difference between them. In
third visit, after 6 months on right eye there was no statistically significant
178
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difference, while in left eye there was statistically significant difference in IOP
(Diff. TOS 6/1 P < 0.001). There were statistically significant difference in IOP in
both eyes after third visit (after 1 year) and fourth visit (after 2 years), (Table 2
and Table 3).
Table 1. Patients demographics.
Travoprost 0.004%
group n = 31 (62 eyes)

Travoprost 0.004%/timolol 0.5%
group n = 31 (62 eyes)

Female

14 (45.2%)

15 (48.4%)

Male

17 (54.8%)

16 (51.6%)

Age years (Mean ± SD)

66.6 ± 15.8

63.8 ± 12.0

P-value

Gender n (%)
P = 0.799
P = 0.443

Table 2. Mean IOP on the right eye.
Mean ± SD
(mmHg)

Travoprost 0.004%
group n = 31

Travoprost 0.004%/timolol
0.5% group n = 31

P-value

IOP (first visit)

26.4 ± 2.1

26.3 ± 2.1

P = 0.932

IOP (after 3 months)

18.5 ± 1.3

17.7 ± 1.6

P = 0.137

Diff. IOP 3/1

−7.9 ± 2.3

−8.6 ± 2.0

P = 0.227

IOP (after 6 months)

18.9 ± 1.5

18.2 ± 1.3

P = 0.054

Diff. IOP 6/1

−7.5 ± 2.7

−8.1 ± 2.2

P = 0.305

IOP (after 12 months)

19.8 ± 1.3

18.3 ± 1.2

P = 0.000

Diff. IOP 12/1

−6.6 ± 2.4

−8.0 ± 2.1

P = 0.024

IOP (after 24 months)

20.5 ± 1.5

18.5 ± 1.5

P = 0.000

Diff. IOP 24/1

−5.9 ± 2.9

−7.8 ± 2.3

P = 0.005

Abbreviations: IOP, intraocular pressure; Diff. IOP, difference between first intraocular pressure and next
visit after 3, 6, 12, and 24 months; SD, standard deviation.

Table 3. Mean IOP on the left eye.
Mean ± SD
(mmHg)

Travoprost 0.004%
group n = 31

Travoprost 0.004%/timolol
0.5% group n = 31

P-value

IOP (first visit)

26.4 ± 2.1

26.3 ± 2.1

P = 0.955

IOP (after 3 months)

18.6 ± 1.6

17.8 ± 1.4

P = 0.132

Diff. IOP 3/1

−7.8 ± 2.3

−8.5 ± 1.9

P = 0.148

IOP (after 6 months)

19.1 ± 1.4

18.1 ± 1.2

P = 0.010

Diff. IOP 6/1

−7.3 ± 2.4

−8.2 ± 2.3

P = 0.004

IOP (after 12 months)

19.9 ± 1.4

18.2 ± 1.4

P = 0.000

Diff. IOP 12/1

−6.5 ± 2.4

−8.1 ± 2.0

P = 0.014

IOP (after 24 months)

20.3 ± 1.4

18.7 ± 1.7

P = 0.000

Diff. IOP 24/1

−6.1 ± 2.9

−7.6 ± 2.3

P = 0.032

Abbreviations: IOP, intraocular pressure; Diff. IOP, difference between first intraocular pressure and next
visit after 3, 6, 12, and 24 months; SD, standard deviation.
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Table 4. Adverse events related to the study drug.

Adverse events

Travoprost 0.004% group

Travoprost 0.004%/timolol
0.5% group

N

%

N

%

Number of patients

31

100.0

31

100.0

Conjunctival hyperaemia

5

16.1

6

19.4

Ocular discomfort

1

3.2

3

9.7

Pruritus

1

3.2

1

3.2

Dry-eye sensation

1

3.2

1

3.2

Photophobia

-

-

2

6.5

Foreign-body sensation

1

3.2

1

3.2

Hair disorders

1

3.2

2

6.5

Keratitis

-

-

1

3.2

Blurred vision

-

-

-

-

Eye lid disorders

1

3.2

-

-

Headache

-

-

1

3.2

Total nr of adverse events

11

18

As we have shown on Table 4, blurred vision didn’t have any of the patients
in both groups. With the largest number of adverse events distinguished travoprost 0.004%/timolol 0.5% group. In both groups, conjunctival hyperaemia has
been more frequent, 5 cases in travoprost group and 6 cases in travoprost/timolol fixed combination group (Table 4).

4. Discussion
Prostaglandin analogs are today the most prescribed antiglaucoma monotherapy
because of their pottent intraocular pressure reduction and good tolerability.
40% of patients treated for glaucoma are unable to achieve adequate control of
intraocular pressure with monotherapy [5] and combination of several drugs are
very common.
Several clinical studies that evaluate the clinical efficacy and safety of fixed
combination travoprost 0.004%/timolol 0.5% have been completed and this
combination is safe and stable [14] [15] [16]. The first of these by Barnebey [7]
was a randomized, prospective, multicenter, double-masked, parallel group
study of 263 patients with either open angle glaucoma or ocular hypertension.
After a variable washout period during which all ocular hypotensive medications
were held, the patients were randomized to receive either: daily (AM) fixedcombination travoprost/timolol with vehicle (placebo) in the evening, twice daily timolol or daily (PM) travoprost with vehicle (placebo) in the morning. They
were treated for a total of 3 months while their intraocular pressures were monitored at nine different time periods. Results showed that fixed-combination
travoprost/timolol lowered intraocular pressure 1.9 - 3.3 mmHg more that ti180
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molol alone, and 0.9 - 2.4 mmHg more than travoprost alone. The adverse event
profile was similar among all three study arms. Intraocular pressure reduction
from baseline ranged 32% - 38% for the fixed-combination medication, compared with 29% - 32% for travoprost alone and 25% - 30% for timolol alone.
These results suggest that fixed-combination travoprost/timolol produced clinically relevant intraocular pressure reductions greater than either agent alone,
whereas the incidence of adverse events was comparable.
The results of this study demonstrate that travoprost 0.004% can achieve good
IOP control. Reductions in mean intraocular pressure from baseline up to 26.3%
were observed in the current study. Intraocular pressure lowering effect of fixed
combination travoprost 0.004%/timolol 0.5% was superior in comparison to
monotherapy with travoprost 0.004%, during 2 years period. Reduction of
intraocular pressure after administration travoprost 0.004%/timolol 0.5% fixed
combination therapy was 17.8 ± 1.4 after 3 month, 18.1 ± 1.2 after 6 month, 18.2
± 1.4 after 1 year and 18.7 ± 1.7 after 2 year of therapy.
In our previous report, we showed the efficacy of PGA/beta-blocker fixed
combination compare to PGA and beta-blocker maleate monotherapy. In our
study, the mean IOP after 1 year in the prostaglandin group was 19.8 mmHg (SD
± 1.3 mmHg), in beta-blockers group was 21.3 mmHg (SD ± 1.2 mmHg) and in
prostaglandin/beta-blockers group was 18.4 mmHg (SD ± 1.3 mmHg; range:
16.0 - 21.0 mmHg). With Kruskal-Wallis test, there was no statistically significant difference of IOP in both eyes by groups (KW = 113.0, P < 0.0001). The
mean difference of IOP after 1 year (from first visit) in the patients of prostaglandin group was −6.8 mmHg (SD ± 2.2), in the patients of beta-blockers group
was −4.6 mmHg (SD ± 1.8) and in the patients of prostaglandin/beta-blockers
group was −7.9 mmHg (SD ± 1.9 mmHg). With Kruskal-Wallis test, there was
statistically significant difference of IOP value in both eyes between first and seventh visit by groups (KW = 80.8, P < 0.0001) [17].

5. Conclusion
Well designed observational studies can identify clinically important differences
among therapeutical options and provide data on drug effectiveness and safety
[18]. In our study, intraocular pressure lowering effect of fixed combination
travoprost 0.004%/timolol 0.5% was superior in comparison to monotherapy
with travoprost 0.004%, with statistically significant differences in mean intraocular pressure values after one and two years of therapy.
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