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INTRODUCTION

Glaucoma is a leading cause of irreversible blindness (1).
The only effective and clinically proved means of manag-
ing the condition is to reduce the intraocular pressure
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PURPOSE. To compare the efficacy and tolerability of a once-daily evening dose of bimatoprost/timolol
fixed combination (BTFC) with that of a once-daily evening dose of latanoprost/timolol fixed com-
bination (LTFC) in patients not controlled with prostaglandins analogues monotherapy.
METHODS. A total of 82 patients on prostaglandin analogues monotherapy were enrolled in this prospec-
tive, multicenter, investigator masked, clinical study and were randomized to either BTFC (n=47) or
LTFC (n=35) topical therapy once at night for 12 weeks. The primary endpoint of the study was to
compare the mean daily intraocular pressure (IOP) reduction from baseline between the two treat-
ment arms. Secondary endpoints included the mean daily IOP at 1 and 3 months compared to base-
line and the percentage of patients showing a mean IOP reduction from baseline greater than or
equal to 15% or 20%.
RESULTS. Mean IOP at baseline was 22.7±2.0 and 22.1±2.6 mmHg in the BTFC and LTFC groups,
respectively (p=0.23). Both treatments were effective in reducing the IOP from baseline. The mean
IOP reduction was significantly greater in the BTFC group than in the LTFC group (–21.4% vs –13.7%,
p<0.001). A higher percentage of patients in the BTFC group showed a mean IOP reduction from
baseline ≥ 15% (72.3% vs 40.0%) and ≥ 20% (61.7% vs 17.1%) compared to patients in the LTFC
group.
CONCLUSIONS. Both BTFC and LTFC were more effective versus the monotherapy with prostaglandin
analogues. BTFC demonstrated higher performance than LTFC in terms of relative IOP reduction.
(Eur J Ophthalmol 2009; 19: 66-71) 
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( IOP) (2) and among topical hypotensive agents
prostaglandin analogues are widely recognized as the
most effective available. Although topical therapy with a
single hypotensive drug remains the first line choice (3), in
a large number of patients to reach the target IOP it is
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necessary to use a combination of medications; as many
as 40% of patients with glaucoma are treated with a com-
bination of drugs (4). In this setting, a fixed combination
preparation may improve both the compliance and the
quality of life (European Glaucoma Society. Terminology
and Guidelines for Glaucoma. 2nd ed. Savona, Italy:
DOGMA Srl; 2003). In addition, theoretically safety might
be increased by using a fixed combination product be-
cause of limiting the exposure to benzalkonium chloride,
the preservative in most eyedrops, which has been shown
to be irritating for the conjunctiva (5).
The ß-adrenergic receptor antagonist timolol has been
shown to provide excellent additivity with other ocular hy-
potensive drugs (6-8). Bimatoprost, a prostaglandin deriv-
ative, has been shown to lower IOP by facilitating
uveoscleral outflow of aqueous humor and to be more ef-
fective than timolol (9) and to be as effective as la-
tanoprost or travoprost (10, 11) or to give better IOP con-
trol than latanoprost (12). Recently, the fixed combination
bimatoprost/timolol, a new IOP lowering combination that
combines bimatoprost 0.03% and timolol 0.5%, has been
introduced in the market.
The purpose of this study is to compare the efficacy and
tolerability of a once-daily evening dose of bimato-
prost/timolol fixed combination (BTFC) with that of a
once-daily evening dose of latanoprost/timolol fixed com-
bination (LTFC) in patients with open angle glaucoma
(OAG) not controlled with prostaglandins analogues
monotherapy.

METHODS

This 12-week prospective, multicenter, investigator
masked, clinical study was carried out at three Italian eye
research centers. The study was conducted in accor-
dance with the ethical principles that have their origins in
the Declaration of Helsinki and its amendment of October
2000 (Edinburgh, UK) and ethics committee approval was
obtained from each center. 
Patients diagnosed with OAG and 18 years or older who
fulfilled the eligibility requirements detailed below and
signed an informed consent at the screening visit were in-
cluded.
Inclusion criteria were a diagnosis of OAG (including
pseudoexfoliative and pigmentary glaucoma), topical
monotherapy with prostaglandin analogous since at least
3 months before the study enrollment, and IOP not satis-

factorily controlled (>21 mmHg) or, as judged by the
physician, a target IOP not reached. OAG was defined as
the presence of reproducible defects in at least two reli-
able Humphrey SITA-standard visual fields tests (GHT
outside normal limits, and PSD p<5%) with corresponding
optic nerve head defects as judged ophthalmoscopically
by the physician.
Ocular exclusion criteria were closed/barely open anterior
chamber angles (ACA) or history of acute angle closure
(the ACA was viewed by means of the Goldmann 1-mirror
lens; Shaffer grading was used, and grades II, III, and IV
were included; grades 0 and I were excluded), ocular
surgery or argon laser trabeculoplasty within the last 3
months, ocular inflammation/infection occurring within 3
months before the pretrial visit, refractive surgery, neovas-
cular glaucomas, hypersensitivity to benzalkonium chlo-
ride or to any other component of the trial drug solutions.
General exclusion criteria were inability to adhere to treat-
ment/visit plan, contraindications to the use of ß-block-
ers, use of any systemic drugs known to affect IOP, preg-
nancy, nursing, or, if applicable, nonuse of adequate
contraception.
The study visit plan included a screening visit during
which patients were checked for eligibility, and baseline
visit where eligible patients stopped their current treat-
ment and were randomized 1.5:1 to start either BTFC
once at night or LTFC once at night (10:00 PM ± 1 h). Each
patient was allocated to one of the two treatment groups
according to a computer-generated randomization code.
After baseline, two follow-up visits were performed at 4
and 12 weeks. 
At baseline and at each follow-up visit a complete oph-
thalmologic evaluation was performed and IOP was mea-
sured at 10:00 AM, 12.00 PM, and 4:00 PM. The average of
two consecutive Goldmann applanation IOP readings was
reported at each time point (or the median of three read-
ings if the first two were not within 2 mmHg). IOP was re-
ported and analyzed for the study purposes as the mean
of the three daily measurements for each visit (mean IOP).
The incidence or increase of ocular hyperemia during the
study was evaluated by self-report from the patients. All
evaluations and IOP measurements were performed in
each center by the same well-trained evaluator masked
for the patient’s treatment arm.
The primary endpoint of the study was to compare the
mean daily IOP reduction from baseline between the two
treatment arms after 3 months of therapy. The secondary
endpoints were 1) the mean daily IOP at 1 and 3 months
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compared to baseline, 2) the percentage of patients show-
ing a mean IOP reduction from baseline greater or equal to
15% or 20% after 3 months of treatment, and 3) the differ-
ence in the incidence of study drug–related side effects.
An intent to treat (ITT) approach was used to analyze data
and in case of missing values the last observation avail-
able was carried forward (LOCF). Data were described by

means ± standard deviations (SD) and 95% confidence
intervals (95% CI). One-way analysis of variance with
Dunnett correction for multiple comparison was used to
analyze follow-up IOP data within each group and inde-
pendent t-test was used, after normality of data was
checked and confirmed by Shapiro-Wilk test, to compare
the percentage mean IOP reductions from baseline be-
tween groups. Chi-square and Fisher exact tests were
used to compare categorical variables between groups.
p<0.05 was considered statistically significant.

RESULTS

A total of 82 patients were enrolled in the study: 47 were
randomized to BTFC and 35 to LTFC. All patients com-
pleted the study. Patients’ main characteristics are sum-
marized in Table I.

TABLE I - DEMOGRAPHIC CHARACTERISTICS OF EN-
ROLLED PATIENTS

BTFC LTFC p

n 47 35 —
Age, yr 64.1±9.4 65.6±10.7 0.6
Sex, M/F 24/23 16/19 0.1

BTFC = bimatoprost plus timolol fixed combination; LTFC = latanoprost

0.005% plus timolol 0.5% fixed combination.

TABLE II - MEAN DAILY INTRAOCULAR PRESSURE AT BASELINE AND AT EACH FOLLOW-UP VISIT

Baseline 1 month 3 months

Mean 95% CI Mean 95% CI p* Mean 95% CI p*

BTFC 22.7 22.1–23.3 18.0 17.1–18.9 <0.001 17.9 17.1–18.7 <0.001
LTFC 22.1 21.2–23.0 19.3 18.5–20.1 <0.001 19.0 18.2–19.7 <0.001

*Statistical significance versus baseline.
BTFC = bimatoprost plus timolol fixed combination; LTFC = latanoprost 0.005% plus timolol 0.5% fixed combination.

Fig. 1 - Intraocular pressure
reduction from baseline at 1 and 3
months. *p<0.001.
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Before study enrollment, within the BTFC group, 17% of
patients were on bimatoprost 0.03%, 27.7% on travo-
prost 0.004%, and 55.3% on latanoprost 0.005%
monotherapy. Within the LTFC group, 20% of patients
were on bimatoprost 0.03%, 40% on travoprost 0.004%,
and 40% on latanoprost 0.005%. Mean IOP at baseline
was similar between groups (22.7±2.0 and 22.1±2.6
mmHg in the BTFC and LTFC group, respectively,
p=0.23). 
Mean IOP and IOP at each time of the day was signifi-
cantly decreased after 1 and 3 months of treatment com-
pared with the baseline in both groups (Tabs. II and III).
The mean IOP reduction from baseline after 3 months of
treatment was significantly greater in the BTFC group

than in the LTFC group (–21.4% vs –13.7%, p<0.001) as
shown in Figure 1. A breakdown comparison of the data
based on the individual time points of each follow-up visit
is presented in Figure 2. BTFC provided lower IOPs com-
pared to LTFC at six out of six follow-up time points of the
study, and although only five out of six reached statistical
significance this is consistent with the mean IOP data.
A higher percentage of patients in the BTFC group
showed a mean IOP reduction from baseline: ≥15%
(72.3% vs 40.0%, p<0.003) and ≥20% (61.7% vs 17.1%,
p<0.001) compared to patients in the LTFC group.
Both treatments were well tolerated although a higher
percentage, even if not statistically significant, of pa-
tients in the BTFC arm self-reported an increase of ocu-

Fig. 2 - Comparison of intraocular
pressure between BTFC and LTFC
groups at each single time point of
each visit of the study. BTFC =
bimatoprost + timolol fixed combi-
nation; LTFC = latanoprost + timo-
lol fixed combination. *Differences
at each time point between groups
with p<5%.

TABLE III - MEAN INTRAOCULAR PRESSURE (95% CI) AT EACH TIME POINT OF THE STUDY

Baseline 1 month p 3 months p

BTFC
10 AM 21.8 (21.3–22.4) 17.3 (16.4–18.2) <0.001 17.8 (17.0–18.5) <0.001  
12 PM 22.6 (21.9–23.2) 18.0 (17.1–18.9) <0.001 17.4 (16.4–18.4) <0.001  
04 PM 23.8 (22.8–24.8) 18.5 (17.3–19.6) <0.001 18.5 (17.5–19.6) <0.001   

LTFC   
10 AM 20.4 (19.5–21.3) 18.7 (17.8–19.6) 0.013 18.6 (17.7–19.6) <<0.0105  
12 PM 21.8 (20.9–22.6) 19.7 (18.8–20.7) <0.0023 19.6 (18.7–20.5) <0.001  
04 PM 24.1 (22.7–25.5) 20.6 (19.6–21.6) <0.001 20.4 (19.4–21.3) <0.001  

BTFC = bimatoprost plus timolol fixed combination; LTFC = latanoprost 0.005% plus timolol 0.5% fixed combination.
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lar hyperemia not associated with ocular symptoms
(10.6% vs 5.7%, p=0.69). No patients discontinued the
study and no serious adverse events were recorded
throughout the study.

DISCUSSION

In this study, we evaluated the efficacy and safety of
BTFC and LTFC both once-daily evening dosed in pa-
tients with OAG not controlled with prostaglandin ana-
logues monotherapy. 
Our results showed that both treatments provided a sig-
nificant reduction of mean diurnal IOP from baseline af-
ter 1 and 3 months of therapy, although BTFC showed a
significantly higher IOP lowering effect when compared
to LTFC both considering the mean IOP at each visit
and the IOP at each single time point of the follow-up.
Moreover, patients treated with BTFC were more likely
to show IOP reductions greater than 15% and 20%
from baseline compared to LTFC-treated patients.
The goal of glaucoma treatment is to maintain quality of
life at a sustainable cost and quality of life is closely
linked with visual function. Today the only approach
proven to be efficient in preserving visual function in
glaucoma is to lower the IOP although there is no IOP
level that is safe for each patient and it is not possible to
assess accurately and in advance the IOP level at which
no further damage will occur in each individual patient.
The principal drawback of this concept is that we know
whether the selected target IOP was inadequate only af-
ter the patient’s condition declines. 
According to the EGS guidelines, the first approach to
lower the IOP should be based on a single topical drug
and, if the target IOP is not reached, provided that this
drug demonstrates to be effective, a second drug can
be associated to the first. Combination therapy offers
some advantages, usually measured in terms of IOP re-
duction, and some drawbacks, mainly represented by
an increase in the number of daily drops to be adminis-
tered with consequent increased risk of lack of compli-
ance and side effects. In this scenario, when a combina-
tion therapy is required it is crucial to choose the
treatment regimen that offers the greatest chance to
maximize the advantages and minimize the drawbacks
of the combination therapy, or in other words the treat-
ment regimen that allows maximizing the IOP lowering
effect while minimizing the number of daily drops, there-

fore reducing the risk of side effects and lack of compli-
ance.
Among the families of IOP lowering drugs, prostaglandin
analogues have been demonstrated to be more effective
in lowering the IOP, followed by the nonselective ß-
blockers (13).
The results of our study show that, although both BTFC
and LTFC were more effective than monotherapy with
prostaglandin analogues, BTFC had slightly higher per-
formance than LTFC in terms of relative IOP reduction. 
Our results are in agreement with the results of a recent-
ly published prospective randomized single-masked
clinical study where a significantly higher IOP-lowering
effect of BTFC compared to LTFC was reported (14).
Usually the threshold of response to a topical therapy is
set to 15% or 20% IOP reduction and in our study the
BTFC allowed reduction of IOP more than 15% and
20% from the baseline in a higher proportion of patients
compared to the LTFC treatment.
The choice of a fixed combination of drugs when a
combination therapy is required allows minimization of
some of the aforementioned drawbacks of combination
therapy, mainly through a positive influence on the dos-
ing schedule, improved compliance, and ultimately
quality of life, and as previous studies showed similar
efficacy for the unfixed and fixed combination of bi-
matoprost (15) and latanoprost (16) with timolol the fixed
option should be preferred.
Among the limitations of the present study, the study
was not double-masked and lasted over a relatively
short period of time, although it is likely that 3 months
might be enough to evaluate differences in IOP lowering
efficacy between two different treatments. Further stud-
ies are required to assess the long-term efficacy of
these drug combinations considering the potential long-
term drift of the ß-blocker. Moreover, the higher propor-
tion of patients at baseline treated with latanoprost
monotherapy in both groups, and the potential presence
of low-responders or no-responders to latanoprost
among these patients, might have led to an overestima-
tion of the BTFC treatment effect compared to that of
LTFC throughout the follow-up. Finally, patients entering
a clinical study show better compliance, which might
explain better performance of drugs in trials compared
to clinical practice (17).  
No significant differences regarding safety were record-
ed between the two treatments during the study, al-
though BTFC treatment was associated with a higher in-



Centofanti et al

71

cidence of self-report of ocular hyperemia not associat-
ed with other ocular symptoms.
In conclusion, this study suggests that LTFC and BTFC
both given once daily in the evening effectively reduce
the IOP in patients with OAG not well controlled with
prostaglandins. Moreover, BTFC showed significantly
greater IOP reduction performance compared to LTFC,
although other studies are necessary to confirm this dif-
ference in the longer term.
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