24-Hour Intraocular Pressure Control between
Travoprost/Timolol Fixed Combination, Latanoprost/
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Objectives: To evaluate the efficacy between Travoprost 0.004%/Timolol 0.5% fixed combination, Latanoprost 0.005%/
Timolol 0.5% fixed combination once a day in the morning and Timolol 0.5% twice a day in a 24-hour intraocular pressure
control (IOP).

Material and Method: The patients with primary open angle glaucoma and ocular hypertension was subjected. After 2-4
weeks of washout period, patients with daytime IOP > 21 mmHg and < 36 mmHg were admitted to the hospital for 24-hour
IOP monitoring every 3-hour interval starting from 9 am to 9 am the next day. The patients were randomly received
Travoprost-Timolol fixed combination, Latanoprost-Timolol fixed combination once a day or Timolol twice a day in the
studied eyes. Another 24-hour IOP monitoring was taken again 2 weeks later.

Results: 59 eyes from 32 patients were subjected. The mean initial IOP at 9 am was 21.6 mmHg. The mean reduction of IOP
ranging from 1.6 to 7.3 mmHg for Travoprost-Timolol group, 1.5 to 8.2 mmHg for Latanoprost-Timolol group and 2.2 t0 5.6
mmHg for Timolol group. All three groups produced statistically significant reduction (p < 0.05) in mean IOP at all test times
except; at 3 am for the Travoprost-Timolol group; at 3 am, 12 midnight-and 6 pm in the Latanoprost-Timolol group; and at
3amand 9 pm in the Timolol group. The effects of IOP reduction of the combination drugs were greatest between 9 am and
3 pm with the morning dose of both combinations. There was no statistically significant difference in mean IOP reduction at
any test time between the 2 combination drug groups but they were both better than Timolol alone at 9 am and 3 pm.
Conclusion: Afixed combination of Travoprost 0.004% and Timolol 0.5% is as effective as a fixed combination of Latanoprost
0.005% and Timolol 0.5% and are better than Timolol 0.5% in 24-hour IOP control.
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Glaucoma is a progressive optic neuropathy
that an intraocular pressure (I0P) was known to be an
independent risk factor for the development and
progression of disease®®. The reduction of IOP is still
the key to the glaucoma management“®., The mecha-
nisms in reduction of IOP are mainly concentrated by
both reducing the aqueous production and improving
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the aqueous outflow. The beta-blocker has been pri-
marily used as the first-line drug for over 20 years. The
effectiveness of this group of medication in term of
good efficacy for aqueous suppression and lower in-
traocular pressure was addressed®. In 1990, the pros-
taglandins analogue was introduced as another mecha-
nisms to lower intraocular pressure and was claimed to
be more effective than the beta blocker®19. Since over
45% of glaucoma patients were unable to achieve ad-
equate control of IOP with single medication® and
majority of them were elderly and took several oral
medications for the general health, there were some
major concerns to be addressed, e.g., compliance to
dosage and drugs, and side effect from the topical eye
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drops®?, The fixed combination of prostaglandin and
beta blocker aimed to address these concerns. In addi-
tion, the efficacy of fixed combination drugs was seen
as equally effective as or superior to the concomitant
usage of each drug®**¥. The maximum effect of pros-
taglandin analogs on timing of 10OP lowering and the
short half-life of beta-blocker seemed to synergize and
proved to be a better solution for 24 hour 10P con-
trolled. The fixed combination of beta blocker and pros-
taglandins analogs that was available commercially was
Latanoprost/Timolol fixed combination, Travoprost/
Timolol fixed combination and Bimatoprost/Timolol
fixed combination.

Among them, the combination of 0.004%
Travoprost and 0.5%Timolol proved to be an effective
anti-glaucoma medication that superior to concomitant
use of each drug in term of lowering 10P, improving
compliance and reducing side effect®, The aim of this
study was to compare the efficacy of 24-hour IOP re-
duction by observing the circadian pattern of IOP be-
tween the combination of 0.004% Travoprost and 0.5%
Timolol, the combination of 0.005% Latanoprost and
0.5% Timolol and Standard Timolol 0.5%.

Material and Method

The study was approved by the Research
Ethics Committee of the Rajavithi hospital. We enrolled
patients from the glaucoma clinic of the Ophthalmology
Department, Rajavithi Hospital. The inclusion criteria
were primary open angle glaucoma (POAG) and ocular
hypertension (OHT) patients who were using topical
anti-glaucoma medications to control the disease. Their
medical records were carefully reviewed with regard
to the pattern of 10P control, type of medications,
visual field test and optical coherence tomography
(OCT). We included patients with mean IOP > 18 mmHg
for screening. Patients who had a history of
filtering surgery, phacoemulsification and medically
uncontrolled Argon laser trabeculoplasty (ALT) in the
last three months were excluded. Cases of severe
glaucoma with advanced cupping of more than 0.8 or
severe visual field loss in either eye were also excluded.
The participants were informed about the schedule for
admission and the interventional plan in the next two
weeks. Consent was obtained in all cases. Aftera 2 to 4
week washout period (two weeks for miotics, alpha
adrenergic agonists, carbonic anhydrase inhibitors;
four weeks for beta-blockers and prostaglandin
analogues), the patients with IOP > 21 mmHg and < 36
were admitted to the hospital for 24-hour 10P
measurement. On the eligibility visit, the patients had
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complete ocular examinations at 8 am. The 10P
measurements were scheduled for every 3 hours,
starting at 9 am up to and including 9 am of the next
day. Daytime 10P was measured at 9 am (admission), 12
noon, 3 pm, 6 pm, and 9 am (Discharge day). The
measurements were administered using the Goldmann
applanation tonometer (GAT) with the patient in the
upright position in the daytime, whereas the night time
IOP at 9 pm, 12 midnight, 3 am and 6 am were obtained
by using the handheld Perkins applanation tonometer
(PAT), with the patient in the supine position. We
assumed that gently waking the patient during the night
would not interfere with the IOP value. The IOP at each
test time in the eligibility visit served as the baseline
IOP. Before discharge, the patients were randomized to
receive the Travoprost/Timolol fixed combination
(Duotrav = D), Latanoprost/Timolol fixed combination
(Xalacom = X) to be instilled at 8 am once daily or
standard 0.5% Timolol (Timolol = T) to be instilled at 8
am and 8 pm for two weeks. The follow-up 24-hour IOP
measurement was done again after 2 weeks in the
interventional visit. The patients were advised to take
the same bottle of eye drops on the second admission
in order to check compliance.

Statistical Analysis

The descriptive statistics were used for the
basic characteristic of the subjects. Chi-square or
Fisher’s exact test was employed to compare baseline
data for categorical data and ANOVA for continuous
data. We mainly focused on the mean IOP of each visit
and the 10P difference (changes in IOP readings
between two visits) in the three groups of patients (D,
X and T). A pair t-test was adopted to determine
whether the mean scores of pressure in each patient
were significantly different. The p-value of 0.05 will be
established to indicate if the relationship is statistically
significant. There were two different types of measure.
First and foremost, an overall measure of performance
of each drug in a “before” and “after” use of drug on
the same patient by using a paired-sample t-test.
Secondly, a comparison of differences in IOP readings
after each drug use in order to assess whether drug
performance among the three types showed any
differences by using an independent-sample t-test.

Results

Out of 40 participants, 39 patients completed
both visits. One patient pulled out after the first
admission due to uncomfortable sleep. Seven patients
were excluded due to a diagnosis of normal tension
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glaucoma. Of 32 patients, five patients were only eye.
The authors conducted one eye as one event assumed
each eye was independent. In total, 59 eyes were
included in the study. An average age of subjects in
the study is 55.6 + 17.5 years, range from 18 to 82.
There are 12 female and 20 male. Among them, 29 are
POAG and 3 are OHT. The demographic data is shown
in Table 1. The mean IOP at the eligibility visit was
21.59 +5.45 mmHg. The 24-hour 10P at baseline ranged
from 10-46 mmHg. The mean baseline IOP, mean IOP
after drug use and IOP differences of the three groups
are shown in Table 2. The courses of 10P variation
before and after drugs use are presented in Fig. 1.

Testing the difference (before and after using) in each
drug

There were significant differences found
during the period of 9 am, 12 noon, 3 pm, 6 pm, 9 pm, 12
midnight, 6 am and 9 am of the following day (except at
3 am) among the group using drug D on the dependent
measures (p < 0.05), as shown in Table 2. Similarly,
lower 10P was found significantly at the test times of 9
am, 12 noon, 3 pm, 6 pm, 12 midnight, 6 am and 9 am
(not at 9 pm or 3 am) in the group using drug T (Table
2). Finally, significant 1OP reduction was found at 9 am,
12 noon, 3 pm, 9 pm, 6 am and 9 am (not at 6 pm, 12
midnight or 3 am) by the group using drug X (Table 2).
The IOP differences of each drug are represented in
Fig. 2.

Comparing differences after each drug use

When comparing between D and T groups as
shown in Table 2, statistically significant differences
were found at the period of 3 pm (p =0.012). In the same
effect, there were statistically significant between X
and T groups at 9 am and 3 pm (p = 0.025 and 0.019
respectively). Interestingly, there was no statistically
significant difference among D and X groups.

Discussion

The increased intraocular pressure and the
increased diurnal intraocular pressure variation are
addressed as risk factors of prevalence, incidence and
progression of open angle glaucoma®®, The higher
the intraocular pressure, the greater the likelihood that
an individual has open angle glaucoma. There has been
an increasing tendency to discount the relative
importance of intraocular pressure variation and
fluctuation as risk factors for glaucoma progression®”.
There has been many publications supporting the idea
that difference in intraocular pressure in the period of
24 hour is an independent risk factor for glaucoma®®.

However, there are also numbers of studies
that do not prove that point. Bengtsson and Heijl
revealed that mean IOP was strongly correlated with
deterioration of glaucoma whereas 10P fluctuation was
not found to be independent risk factor for
progression®, The long-term IOP variation was not
significantly associated with the risk of developing

Table 1. Demographic statistics by treatment group (32 cases: 59 eyes)

Total D group X group T group p-value
(n=32) (n=12) (n=10) (n=10)
Age 0.406**
Years (mean + SD) 55.62 + 17.53 63.92 + 10.67 50 + 16.79 51.3+22.14
Range (years) 18-82 37-76 18-70 18-82
Sex: 0.344*
Male n (%) 20 (62.5) 6 (30) 6 (30) 8 (40)
Female n (%) 12 (37.5) 6 (50) 4 (33) 2 (17)
Type of OAG: 0.304*
POAG n (%) 29 11 (37.9) 8 (27.6) 10 (34.5)
OHT n (%) 3 1(33.3) 2 (66.7) 0(0.0)
Systemic diseases 0.756*
DM n (%) 4 1(25) 1(25) 2 (50)
HT n (%) 5 3 (60) 1(20) 1(20)
None n (%) 23 8 (34.8) 8 (34.8) 7 (30.4)
+ = p-value from Chi-square test/ Fisher’s exact test
++ = One way analysis of variance
J Med Assoc Thai Vol. 94 Suppl. 2 2011 S83
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glaucoma in untreated ocular hypertension subjects®,
There are some consensuses among glaucoma experts
by modified Delphi process that 66% agree about the
important of short-term and long-term intraocular
fluctuation and reduction and the care of patients with
glaucoma should include reduction of short-term (24
hours) intraocular pressure fluctuation®®. The
prostaglandin analogs Latanoprost and Travoprost
have been shown to reduce intraocular pressure within
24 hours, though the effect of drugs was more
potent during daytime with evening doses®?,
Latanoprost’s 24-hour effect on IOP was shown to be
relatively uniform throughout the circadian cycle and
was found to be more effective than Timolol and
Dorzolamide. Konstas et al showed that evening dos-
age of Latanoprost provided a daytime IOP lower than
provided by morning dosage®. Konstas et al also dem-
onstrated that when Latanoprost was given with
Timolol in seperated bottles, evening dosage provided
lower daytime pressure than morning dosage®.

Travoprost is a newer prostaglandin analog
that has efficacy similar to Latanoprost. Dubiner et al
have examined the 24-hour efficacy of Travoprost and
showed that the IOP was reduced at each individual
time period in both morning and evening dosage®.
The fixed combination of the prostaglandin analog and
beta blocker was shown to produce greater 10P
reduction than its components alone but have benefits
of once a day dosage.

J Med Assoc Thai Vol. 94 Suppl. 2 2011

In our study, we compared 24-hour IOP pre
and post dosage of 2 fixed-combination drugs-0.004%
Travoprost /0.5% Timolol and 0.005% L atanoprost/0.5%
Timolol. We found the significant difference (p <0.05)
in 1OP reduction of both fixed combinations at all
time point except at 3 am is common. Both fixed-
combinations were not significant different in reduction
of 10P at all time point, but significant different to
Timolol alone. This confirms previous studies that beta-
blockers have limited efficacy in lower IOP at night
whereas prostaglandin analogs demonstrated such
lowering effect®,

All 3 drugs are poorly controlled on the 10P
peak in the early morning hours (3 am to 6 am). Although
the relative importance of IOP peaks remains unclear,
the authors do not know whether some patients are
more susceptible to IOP peaks and what level of IOP
peak is required to cause glaucomatous damage.
Despite these unanswered questions, some treatments
would be added to control the IOP peaks in early
morning hours, balancing the risk of visual loss in
patients received fixed-combinations in one single
regimen.

In conclusion, results of the present study
seem to indicate that the two fixed-combinations;
Travoprost/Timolol and Latanoprost/Timolol are
equally effective in reducing 24-hour IOP especially in
diurnal period and both are also better than Timolol.
The fixed-combination Travoprost/Timolol is
insignificantly better control of nocturnal IOP than the
fixed-combination Latanoprost/Timolol.

Potential conflicts of interest
None.

References

1. The Advanced Glaucoma Intervention Study
(AGIS): 7. The relationship between control of
intraocular pressure and visual field deterioration.
The AGIS Investigators. Am J Ophthalmol 2000;
130: 429-40.

2. Asrani S, Zeimer R, Wilensky J, Gieser D, Vitale S,
Lindenmuth K. Large diurnal fluctuations in
intraocular pressure are an independent risk factor
in patients with glaucoma. J Glaucoma 2000; 9: 134-
42,

3. Bengtsson B, Heijl A. A long-term prospective
study of risk factors for glaucomatous visual field
loss in patients with ocular hypertension. J
Glaucoma 2005; 14: 135-8.

4. Collaborative Normal-Tension Glaucoma Study

S85



10.

11.

12,

13.

14.

15.

S86

Group. The effectiveness of intraocular pressure
reduction in the treatment of normal-tension glau-
coma. Am J Ophthalmol 1998; 126: 498-505.

Kass MA, Heuer DK, Higginbotham EJ, Johnson
CA, Keltner JL, Miller JP, et al. The Ocular
Hypertension Treatment Study: a randomized trial
determines that topical ocular hypotensive
medication delays or prevents the onset of primary
open-angle glaucoma. Arch Ophthalmol 2002; 120:
701-13.

Leske MC, Heijl A, Hussein M, Bengtsson B,
Hyman L, Komaroff E. Factors for glaucoma
progression and the effect of treatment: the early
manifest glaucoma trial. Arch Ophthalmol 2003;
121:48-56.

Dailey RA, Brubaker RF, Bourne WM. The effects
of timolol maleate and acetazolamide on the rate of
aqueous formation in normal human subjects. Am
J Ophthalmol 1982; 93: 232-7.

Camras CB. Mechanism of the prostaglandin-
induced reduction of intraocular pressure in
humans. Adv Prostaglandin Thromboxane Leukot
Res 1995; 23: 519-25.

Schachtschabel U, Lindsey JD, Weinreb RN. The
mechanism of action of prostaglandins on
uveoscleral outflow. Curr Opin Ophthalmol 2000;
11:112-5.

Goldberg I, Cunha-Vaz J, Jakobsen JE, Nordmann
JP, Trost E, Sullivan EK. Comparison of topical
travoprost eye drops given once daily and timolol
0.5% given twice daily in patients with open-angle
glaucoma or ocular hypertension. J Glaucoma 2001;
10:414-22.

Reardon G, Schwartz GF, Mozaffari E. Patient
persistency with topical ocular hypotensive
therapy in a managed care population.Am J
Ophthalmol 2004; 137 (1 Suppl): S3-12.
Broadway DC, Grierson I, O’Brien C, Hitchings
RA. Adverse effects of topical antiglaucoma
medication. I. The conjunctival cell profile. Arch
Ophthalmol 1994; 112: 1437-45.

Fechtner RD, Realini T. Fixed combinations of
topical glaucoma medications. Curr Opin
Ophthalmol 2004; 15: 132-5.

Higginbotham EJ, Diestelhorst M, Pfeiffer N,
Rouland JF, Alm A. The efficacy and safety of
unfixed and fixed combinations of latanoprost and
other antiglaucoma medications. Surv Ophthalmol
2002; 47 (Suppl 1): S133-40.

Gross RL, Sullivan EK, Wells DT, Mallick S, Landry
TA, Bergamini MV. Pooled results of two

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

randomized clinical trials comparing the efficacy
and safety of travoprost 0.004%/timolol 0.5% in
fixed combination versus concomitant travoprost
0.004% and timolol 0.5%. Clin Ophthalmol 2007; 1:
317-22.

Boland MV, Quigley HA. Risk factors and open-
angle glaucoma: classification and application. J
Glaucoma 2007; 16: 406-18.

Nouri-Mahdavi K, Hoffman D, Coleman AL, Liu G,
Li G, Gaasterland D, et al. Predictive factors for
glaucomatous visual field progression in the ad-
vanced glaucoma intervention study. Ophthalmol-
ogy 2004; 111: 1627-35.

Caprioli J. Intraocular pressure fluctuation: an
independent risk factor for glaucoma? Arch
Ophthalmol 2007; 125: 1124-5.

Bengtsson B, Leske MC, Hyman L, Heijl A.
Fluctuation of intraocular pressure and glaucoma
progression in the early manifest glaucoma trial.
Ophthalmology 2007; 114: 205-9.

Medeiros FA, Weinreb RN, Zangwill LM, Alencar
LM, Sample PA, Vasile C, et al. Long-term
intraocular pressure fluctuations and risk of
conversion from ocular hypertension to glaucoma.
Ophthalmology 2008; 115: 934-40.

Lee PP, Sultan MB, Grunden JW, Cioffi GA.
Assessing the importance of IOP variables in glau-
coma using a modified Delphi process. J Glaucoma
2010; 19: 281-7.

Orzalesi N, Rossetti L, Bottoli A, Fogagnolo P.
Comparison of the effects of latanoprost,
travoprost, and bimatoprost on circadian
intraocular pressure in patients with glaucoma or
ocular hypertension. Ophthalmology 2006; 113:
239-46.

Konstas AG, Nakos E, Tersis I, Lallos NA, Leech
JN, Stewart WC. A comparison of once-daily
morning vs evening dosing of concomitant
latanoprost/timolol. Am J Ophthalmol 2002; 133:
753-7.

Konstas AG, Maltezos AC, Gandi S, Hudgins AC,
Stewart WC. Comparison of 24-hour intraocular
pressure reduction with two dosing regimens of
latanoprost and timolol maleate in patients with
primary open-angle glaucoma. Am J Ophthalmol
1999; 128: 15-20.

Orzalesi N, Rossetti L, Invernizzi T, Bottoli A,
Autelitano A. Effect of timolol, latanoprost, and
dorzolamide on circadian IOP in glaucoma or ocular
hypertension. Invest Ophthalmol Vis Sci 2000; 41:
2566-73.

J Med Assoc Thai Vol. 94 Suppl. 2 2011



nsAnE NS AELAINNAUAT 24 Ta1N9 521974 Travoprost/Timolol fixed combination ag
Latanoprost/Timolol fixed combination A standard Timolol lugiagmaiiugidnysiila

uaznwzﬂ'n&lﬁumg\?
waAAnA adnzna, nunassas gisssy, Wsznwaw gilvan

'S'mnﬂ'izmnf: i Fenniien sz Ansnimanen Travoprost 0.004%/T/'mo/o/ 0.5% fixed combination uaz
Latanoprost 0.005%/Timolol 0.5% fixed combination eiaATUAL ﬁmnu standard Timolol 0.5% wﬂ@mm-
ulun1zAIUANAIINALAY 24 Falia
TAAUALIBNIG: UAIINULALIAAANINAUANTIALTUIAT 2 D9 4 Al ﬁjﬂoﬂﬁﬁmwﬁum%m’w 21
9 36 . ranazlnfinanlalulsmeninaiiieiapousumimaen 24 Falug lnerdann 9 3 il wﬁnuzu;jﬂbﬂ
x?myﬁ*um@ﬁ/’vﬂm@ﬂ'wwﬁ'ﬂu 3 7 'Zﬁ)”l,m’ Travoprost 0.004%/Timolol 0.5% fixed combination 178 Latanoprost
0.005%/Timolol 0.5% fixed combination ¥e/aA1A7 8.00 1. W3elAsuen Timolol 0.5% WeeALIAT 8.00 L.
un 20.00 u. 1haam 2 Ailmi dsanii glyﬂlomziﬁyﬁ"m"z}”vYoyiul“?dwmmmﬁm”mﬂmm‘”umzm 73 T
naem 24 Faluenafmil
wamsAn®Y: Havum 59 a1 mntjﬂ'oz/ 32 Ay TaarudunaReEuaui 21.6 1. Usen Arusua1 24
FaTuausni @gﬂwlq\wxm'w 10 B9 46 ww. tren wANYERALNTIAMMARERN 2 daT ATINALA)
mﬁ'lﬂﬁmmagf‘isxm"ro 1.6 84 7.3 5. 1sam Zim@'il Travoprost 0.004%/Timolol 0.5% fixed combination bag
1.5 {9 8.2 wal. ﬂ?@wﬁlun@'w Latanoprost 0.005%/Timolol 0.5% fixed combination a 2.2 14 5.6 Nu. Usa%
Yun@';u Timolol 0.5% 617'@@@m@ﬂ'wﬁu‘”m"’;ﬁmwNﬂﬁﬁﬁ'@Lij?ﬂmﬁ'ﬂun”m'@uwmmmwﬁq 3 T3n
mJomewmummmamwummm (o < 0.05) mn@wnmmm Aeaniauiiiogn 3.00 . Yumﬂqywimum
Travoprost 0.004%/Timolol 0.5% fixed combination LL@::TQ\?LQ@’I 18.00 4., 24.00 . uag 03.00 u. Elun@.u
Latanoprost 0.005%/Timolol 0.5% fixed comb/nat/on uae TQGLQ@’I 3.00 ., 21.00 . Yunzm Timolol 0.5%
AmausunadtanadluuAnANTY WUIIHATedN fixed combination mmmmmvmum?mwm
Tuga9sz9a9 9.00 B9 15.00 1. luumazsulagludaosuananslurlszaninmaeenis 2 1iln uanua
Fnarnaslaen Timolol TiAEEAT 9.00 1. uaz 15.00 1.
ﬂ'g‘?./: Travoprost/Timolol fixed combination WA Latanoprost/Timolol fixed combination #14170AAAINNALA
24 alus lemieuynaausama 2 9ila luuanarefuuazanansloen Timolol neameailnien

J Med Assoc Thai Vol. 94 Suppl. 2 2011 S87



