
Ophthalmol Ina 2015;41(2):159-164 159

 Original Article

A Comparison 24 Hour Intraocular Pressures Between 
Travoprost 0.004% and Timolol Gel 0.1% on Controlled 
Primary Open Angle Glaucoma

Puranto Budi Susetyo1, Virna Dwi Oktariana1, Edi Supiandi1, Joedo Prihartono2

1Department of Ophthalmology, Faculty of Medicine, Indonesia University
Cipto Mangunkusumo Hospital, Jakarta
2Department of Community Medicine, Faculty of Medicine, Indonesia University
Jakarta

ABSTRACT
Background: To compare 24 hours intraocular pressure (IOP) in patients controlled primary open 
angle glaucoma treated with timolol gel 0.1% versus travoprost 0.004%.
Method: 26 controlled primary open angle glaucoma patients were randomized to received travoprost 
0.004% dosed in the evening  or timolol gel 0.1% dosed in the morning. After 4 weeks of treatments 24 
hours IOP curved was performed at 9 a.m until 6 a.m every 3 hours.
Result: The mean IOP of travoprost 0.004% group was 12.2±1.5 mmHg and timolol 0.1% group was 
13.4±1.9 mmHg (p>0.05). The IOP fluctuation of  travoprost 0.004% was 3.9±1.4 mmHg  and timolol 
gel 0.1% was 5.9±1.4 mmHg (p<0.05). Peak IOP travoprost 0.004% was 14.3±1.7 mmHg and timolol 
gel 0.1 % was 16.8±1.7 mmHg (p<0.05). Travoprost 0.004% has lower IOP in almost each point 
measurement compare to timolol gel 0.1%.
Conclusion: Travoprost 0.004% has lower fluctuation, peak and mean IOP compare to timolol gel 0.1%. 
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Glaucoma is the second largest causes of 
blindness after cataract in the world according 
to WHO in 2002. Patients with glaucoma is 
estimated to reach 60.5 milions and increased to 
70.9 milions in 2020. It was estimated that in 2010, 
4.5 million people will be blind and increased to 
5.9 million in 2020 due to open angle glaucoma 
(OAG).1-4 Faiqoh5 reported 650 new OAG patients 
who came for treatment during the period 2001-
2010 in Cipto Mangunkusumo hospital and was 
the highest form of glaucoma after secondary 
glaucoma.1,2,4 Glaucoma progression is determined 
by several risk factors. Intraocular pressure is 

the only factor that can be modified to inhibit 
glaucoma progression.2,3,6-10 Studies showed 
that glaucoma patients with controlled IOP 
still have glaucoma progression. Fluctuations, 
mean, and peak IOP is a factor that contributes 
to progression of glaucoma. Advance Glaucoma 
Intervention Study (AGIS)11 reported that long 
term IOP fluctuations play role in the progression 
of glaucoma. Asrani etal12 showed that diurnal 
IOP fluctuations as risk factor for progression of 
glaucoma. Stewart et al13 showed that low IOP 
fluctuations is an important factor in prevention of 
progression in advanced glaucoma. The goal of 
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glaucoma treatment in open angle glaucoma is to 
inhibit progression by lowering IOP to reach target 
pressure using medical, laser or surgical. Currently 
available classes of drugs are considered effective to 
lower average IOP but have limited data on the effects 
of fluctuations and peak IOP. Travoprost 0.004% 
and timolol gel 0.1% was two first line regi men 
drugs that can be given to primary OAG (POAG).

Several previous studies have compared the 
effectiveness of travoprost and timolol therapy. 
Fellman et al14 showed travoprost provided lower 
mean IOP than timolol. Konstas15 conducted a study 
on fluctuations with the result of IOP fluctuations 
using travoprost was 3.2±1.0 – 4.0±1.5 mmHg. 
Metaanalysis by Stewart et al16 of 24 hour IOP 
fluctuations showed that the range of IOP fluctuation 
for timolol was 4.4±1.8 – 7.0±3.2mmHg. Until now 
there was no study that showed comparison IOP 
fluctuations in patients with contolled IOP treated 
with travoprost or timolol gel. The purpose of 
this study was to compare the IOP for 24 hours in 
controlled POAG patients who received travoprost 
0.004% with timolol gel 0.1%.

MATERIAL AND METHOD

Patients 

Designs of this study were prospective, cross-
sectional, single blind clinical trial. Patients 
were recruited from glaucoma division of Cipto 
Mangunkusumo hospital. All patients who agreed 
to participated in this study and met inclusion 
criteria and exclusion criteria were consecutively 
enrolled. The eye included in this study was the 
eye with the lowest IOP, if the IOP were equal, 
the right eye was chosen.  Patients with a previous 
history of glaucoma surgery, laser, LASIK, 
corneal abnormality, pregnant or nursing women, 
on corticosteroid or beta blocker treatment or any 
medication that may affect IOP were excluded.

Method

Informed consent was signed. This study pro-
tocol was approved by the Health Research Ethics 
Commite Faculty of Medicine Universitas Indo-
nesia. Patients who met criteria were divided to 2 
group randomly assigned to received treatment with 
travoprost 0.004% (Travatan 0.004%, Alcon Lab 
Inc.) or  timolol gel 0.1% (Timol Gel 0.1%, Cendo).

For the purpose of masking, patients have been 
relabeled and put in the same box. On the first visit, 
visual acuity, IOP, slit lamp examination and central 
corneal thikcness was performed. After 4 weeks of 
therapy patients were re-examined, patients with 
IOP >21mmHg were excluded. Patients with IOP 
<21mmHg will stay in guest house for 24 hours IOP 
examination which were performed 8 times from 9 
a.m until 6 a.m next day with 3 hours interval, using 
PERKINS tonometer by one examiner.       

Statistic

Statistical analysis was performed using SPSS 
version 11. Qualitative variables were stated using 
percentage, and quantitative variables were stated 
using mean (standard deviation SD). Statistical 
differences between therapy were assessed using 
the independent T-test or Mann Whitney u test.

Primary efficacy parameter was fluctuation 
IOP between treatments. This study had 90% 
power for identifying fluctuation in IOP of 1.5 
mmHg differences between treatments assuming 
SD 2.5 mmHg. The significance level was set 
5% and 2 way analysis was used.

RESULT

A total of 26 patients were included this study 
with 9 female and 17 male. All patients had 
controlled POAG. The mean ± SD age for the 
travoprost 0.004% and timolol gel 0.1% group 
was 66.2±10.7 and 65.9±6.2 respectively. Other 
demographic comparison was show on Table 1.

Table 1. Data Characteristic

Subject Characteristic Travoprost Timolol Gel p
Gender*

Female
Male

Age
<70 y.o
≥70 y.o

Lens status
Phakic
Pseudophakic

Type previous treatment*
Beta-blocker
Prostaglandin

Previous treatment period*
<1 year
≥1 year

4
9

7
6

6
7

9
4

11
2

5
8

9
4

5
8

9
4

11
2

1.00

0.68

1.00

1.00

1.00

*Fisher test
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Table 2. Demographic Data

Variable Travoprost Timolol Gel pMean ± SD Mean ± SD
Subject age
Systolic pressure
Diastolic pressure
Pulse
Baseline IOP
Corneal thickness

66.2±10.7
139.4±2.3
80.4±14.8
79.7±14.4
14.8±2.2

522.1±26.5

65.9±6.2
139.0±0.9
77.4±15.1
73.5±1.1
15.6±2.2

541.5±32.7

0.947
0.964
0.614
0.233
0.339
0.401

24 Hour Intraocular Pressure

The 24 hours mean IOP are shown in figure 1. 
Travoprost group has lower IOP compared to 
timolol gel group in each point measurement. IOP 
mean difference significanly occured at 3, 6, 9, 12.

Table 3. Distribution of peak IOP subjects based on study 
group

Variable:
Peak IOP

Travoprost
n=13 (%)

Timolol Gel 
n=13 (%) p

≤18 mmHg
>18 mmHg

13 (100)
0 (0)

9 (69.2)
4 (30.8)

0.09*

*Uji Fisher

Table 4. Distribution of IOP fluctuation subjects based on 
study group

Variable:
IOP Fluct

Travoprost
n=13 (%)

Timolol Gel 
n=13 (%) p

≤3 mmHg
>3 mmHg

4 (30.8)
9 (69.2)

0 (0)
13 (100)

0.09*

*Uji Fisher

DISCUSSION

IOP reduction is still the only way to prevent the 
occurence of progression in patients with glaucoma. 
The Early Manifest Glaucoma Trial6 showed that 
every increase in 1 mmHg IOP will increases the 
risk progression by 10%. Some studies suggest 
that there are other factors suspected to affect 
the progression of glaucoma-related eye pressure 
include IOP fluctuation and peak IOP.12,19,27,38-41 

IOP fluctuation is one of independent risk 
factors that may increase the progression of 
glaucoma. Progressive visual field damage in 
eyes with controlled IOP is suspected as a result 
of fluctuation IOP over 24 hours. IOP during 
24 hours examination is the gold standart to 
determine IOP fluctuation. 

Table 5. Mean/median IOP variable

Variable
Travoprost Timolol Gel

p
Mean ± SD Mean ± SD

Minimum IOP
Peak IOP
Mean IOP
IOP fluctuation
IOP on clinical hour
IOP outside clinical 
hour

10.0 (10.0–13.0)
14.3±1.7
12.2±1.5
3.9±1.4

12.0±1.4
12.2±1.5

10.0 (8.0–15.0)
16.8±1.7
13.4±1.9
5.9 ±1.4
14.2±1.8
12.7±2.2

0.88
0.001
0.07
0.001
0.002
0.53

Some authors get different result on the 
risk of progression of glaucoma due to IOP 
fluctuation. Nouri et al19 concluded in his study 
that  an increase in the risk of progression by 
30% to an increase of 1 mmHg IOP fluctuation. 
Lee et al42 conducted a study involving patients 
primary open angle glaucoma, low pressure 
glaucoma and ocular hypertension get results 
in his study that every 1 mmHg increase in 
fluctuations can increase five fold progression 
for five years in intraocular pressure controlled. 

This study reports the results of IOP over 
24 hours in patients who have undergone therapy 
with travoprost 0.004% and timolol gel 0.1%. 
IOP fluctuations in the travoprost group was  
3.9 mmHg while on on timolol gel group was 
5.9 mmHg, there was a statisticaly significant 
difference between the two groups. These result 
are consistent with several studies regarding IOP 
fluctuation in the travoprost therapy has been 
done before where administration travoprost 
IOP fluctuations varies with the range of 3.2-4.0 
mmHg. Nomura et al43 showed IOP fluctuation 
by 3.9 mmHg in normo tension glaucoma patient 
who received travoprost at evening.     

Travoprost administration in this study 
was given in the evening at 8 PM. Travoprost 
administration in evening showed better result in 
lowering IOP fluctuation. Lower IOP fluctuation 
during 24 hours at travoprost group compared 
with timolol group may be caused by differences 
in drugs way and duration of action.33, 34, 44, 45

Timolol administration in this study was 
given in 8 AM. In this study IOP fluctuation in the 
timolol group was 5.9 mmHg. IOP fluctuations 
in patients treated with timolol gel provide 
different results with a range of 4.4-7.0 mmHg. 
Larsson et al46 showed IOP fluctuation by 5.3 
mmHg in patients with glaucoma and ocular 
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hypertension treated with timolol gel. Konstas 
et al 47obtain  IOP fluctuations in patients treated 
with timolol gel 0.5% by 5.6 mmHg.   

In this study there were 4 subjects in the 
travoprost group had IOP fluctuation ≤3 mmHg, 
whereas all subject in the timolol group has IOP 
fluctuation >3 mmHg. Nouri et al19 showed that 
IOP fluctuation >3 mmHg is one factor that 
can lead to long term progression in glaucoma 
patient who have recived therapy. 

In this study, mean IOP for 24 hours in the 
travoprost group amounted to 12.2+1.4 mmHg 
while on timolol gel group was 13.4+1.9 mmHg, 
but this difference was not statisticaly significant. 
Orzalesi et al48 showed the mean 24 hours IOP in 
patients receiving timolol was 18.5±1.2 mmHg 
and 16.8±0.9 mmHg in patients treated with 
latanoprost. Konstas et al 15 showed the mean 24 
hours IOP in glaucama patients given travoprost 
was 17.3±1.9 mmHg. These result showed 
that the mean IOP by both group as well as a 
group of timolol gel and travoprost have same 
effectiveness in maintaining IOP remained low 
during for 24 hours. This is because the subjects 
in this study were glaucoma patients with 
controlled IOP who have previously. Travaprost 
group had a mean IOP lower in every point of 
the examination when compared with timolol 
gel group. Travoprost group has mean IOP 
lower in every point of examination if compared 
to timolol group; it’s statistically significant in 
6, 9, and 12 a.m. This is most likely caused by 
tavoprost better effect in lowering IOP these 
hours. This study had mean IOP results were 
lower when compared to previous studies this is 
likely due to the fewer number of samples. Study 
conducted by advance AGIS concluded that all 
patients with glaucoma with a mean IOP <18 
mmHg showed no progression over 6 years.11 

The mean peak IOP in the travoprost group 
was 14.3±1.7mmHg while the mean peak IOP on 
timolol group was 16.8±1.7mmHg. The results in 
this study indicate that although travoprost group 
and timolol group had the same mean peak IOP 
less than 18 mmHg, but timolol group there were 4 
subjects with peak IOP ≥18mmHg. The mean peak 
IOP ≥ 18 mmHg is one risk factor for progression 
to glaucoma patients with controlled IOP. Several 
studies suggest the peak IOP ≤18mmHg. 25,49   

In this study the 11 subjects out of 26 
subjects had a peak IOP occured after clinic hours, 
four subject of travoprost group and seven subjects 
of timolol group. These results are consistents 
with previous study conducted by Konstas et al47 
which showed that 50% of patients who received 
therapy IOP peaks may occur  after clinic hours. 
Peak iop in patients with glaucoma may accur 
at any time. Wilensky et al50 conducted the study 
with measurements over 24 hours in glaucoma 
patients with controlled IOP and showed that 
50% of patients obtained peak IOP occured after 
clinic hours. 24 hours IOP measurement is a 
measurement of physiological IOP to be able to 
know the peak and IOP fluctuation. Some authors 
try to modify IOP measurements to asses the 
peak and IOP fluctuation by water drinking test.
however, it has limitations in glaucoma patients 
who have cardiovascular abnormalitiesthat often 
occur in elderly.

This study has limitations, include, 
repeated measurements made at middle of the 
night can disrupt sleep patterns of patients that 
can affect a patient’s circadian rhythm. This 
study did not have 24 hours IOP before the start 
of therapy and therefore we can not know the 
magnitude of IOP lowering effect to treatment. 
This study showed that fluctuations, peak, and 
mean 24 hours IOP in travoprost group better 
than timolol gel group in controlled primary 
open angle glaucoma.
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