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s ABSTRACT
Aim: To compare the adverse effects profile of Travoprost vs Brimonidine/Timolol in patients of Primary Open Angle 
Glaucoma(POAG)
Methodology: In this randomized open label 12-week study, 70 patients were randomized to receive either 0.004% of Travo-
prost once daily in the evening or Brimonidine/Timolol combination twice daily. Their safety was concluded by monitoring their 
adverse effects during follow-up visits at 2, 4, 8, and 12 weeks.
Results: Both treatment regimens were well tolerated during the period of study. Patients in the Travoprost group had a higher 
incidence of ocular irritation (30%), pigmentation of skin (33%), Thickening of eyelashes (39%) and hyperemia (36%) when com-
pared to the Brimonidine/Timolol group which showed only ocular irritation (21%) and foreign body sensations (28%). 
Conclusions: The incidence of adverse effects were not significantly different between Travoprost and Brimonidine/Timolol 
therapy. Both had favourable safety profiles. However, Travoprost had more local side effects profile when compared to Brimo-
nidine/Timolol.
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INTRODUCTION

Glaucoma is an optic neuropathy characterized by acquired 
loss of retinal ganglion cells and atrophy of the optic nerve 
leading to vision loss. Glaucoma is the second leading 
cause of blindness globally, (Quigley HA. 1996) accounts 
for 12.3% of total blindness (Congdon N et al). Elevated 
intraocular pressure (IOP) is a primary risk factor both for 
the development of glaucoma and for progression of optic 
nerve changes and visual field loss in the disease (Morrison 
JC. 2005). Primary open-angle glaucoma (POAG), the most 
common type of glaucoma is characterized by chronically 
elevated IOP with no known cause for the elevated IOP or 
optic neuropathy. The aim of treatment in glaucoma is to re-
duce IOP. Recent randomized, controlled clinical trials have 
shown that lowering IOP is effective in delaying or prevent-

ing the development of glaucoma in patients with ocular 
hypertension (OHT) and in delaying or halting the progres-
sion of established glaucoma.(Haijl et al 2002, Kass MA et 
al 2002). Further IOP reduction is beneficial in reducing the 
risk of progression of vision loss even when IOP is already 
within the normal range (Collaborative Normal-Tension 
Glaucoma Study Group 1998). Evidence suggests that very 
low IOP provides the best visual outcomes for patients.(The 
AGIS Investigators 2000; Lichter et al 2001). Analysis of 
data from the Early Manifest Glaucoma Trial showed a 10% 
reduction in the risk of progression associated with each 1 
mmHg of IOP reduction (Leske et al 2003).

Medical treatment is the first line of management and in-
cludes the use of several classes of topical agents. Brimo-
nidine /Timolol is the commonly used drug combination to 
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reduce IOP. Travoprost, a prostaglandin analogue has come 
up with powerful ocular hypotensive effects (DuBiner HB, 
Laurence L Bruton)9,10  The objective of present study was to 
compare the safety profile of Travoprost with Brimonidine /
Timolol in patients with POAG.

METHOD

All the cases studied were attending the outpatient Depart-
ment of Ophthalmology at Peoples Medical College Bhan-
pur Bhopal. Study duration was 18 months. While selecting 
the cases for the study special care was taken to include only 
newly diagnosed cases of POAG. Necessary approval were 
taken (CTRI/2011/11/002105). 

Informed consent from the patient was obtained after ex-
plaining to them the details of the study. Inclusion criteria 
are patients with Primary open angle glaucoma aged more 
than 40years with IOP more than 21mmHg having visual  
acuity 6/24 or better. Patients with inflammation, ocular in-
fection, advanced cataract and patients of bronchial asthma 
and cardiac disease were not included in the study. Patients 
were divided into two groups Group A and B based on sim-
ple random sampling. One group was treated with 0.004% of 
Travoprost eye drops once a day in the morning and the other 
with fixed combination of Brimonidine/Timolol eye drops 
twice a day. 

The intraocular pressure was measured at baseline, 2, 4, 8, 
and 12 weeks of the visit using Applanation tonometer and 
side effects were recorded. Total 5 patients did not come for 
the follow up and study was completed in 65 patients (Group 
A n = 33,Group B n = 32 ). 

RESULTS

Both treatment regimens were well tolerated during the study. 
Patients in the Travoprost group had a higher incidence of 
ocular irritation (30%), pigmentation of skin (33%), Thick-
ening of eyelashes (39%) and hyperemia (36%) when com-
pared to the Brimonidine/Timolol group which showed only 
ocular irritation (21%) and foreign body sensations (28%). 

There were no serious side- effects observed in this study. 
Both the drugs were well tolerated. Travoprost had a higher 
incidence of adverse effects. ocular irritation (30%), pig-
mentation of eyelashes (36%),  Change of iris colour (25%), 
Thickening of eyelashes (39%)and hyperpigmentation 
(33%) when compared to the Brimonidine/Timolol group 
which showed only ocular irritation (21%). 

There was no ocular pain with Brimonidine/Timolol, in con-
trast to the Travoprost  group where 10% of the patients suf-

fered from ocular pain. Conjunctival hyperemia (36%) with 
Travoprost. From our observations  Travoprost appears to 
have more adverse effects

DISCUSSION

Travoprost acid, the biologically active form of Travoprost, 
is a prostaglandin F2α analog and a fully selective agonist 
to the prostaglandin F receptor (Laurence L Bruton Franks 
WA, Sharif NA 2003, Sharif NA 2003, Hellberg MR et al). 
It reduces IOP by increasing the outflow of aqueous humor 
through the uveoscleral pathway (Schachtschabel U et al 
2000, Denis P et al 2007).  

In studies to evaluate the relative incidence of hyperemia be-
tween prostaglandins, Netland et al found that the incidence 
of hyperemia caused by latanoprost was 27.6%, while Travo-
prost had a rate of 49.5%, and Cantor et al observed hyper-
emia in 21.1% of eyes treated with bimatoprost and in 14.8% 
in eyes treated with Travoprost (Netland et al, Cantor LB et 
al 2006).The use of Travoprost 0.004% induced a conjuncti-
val hyperemia incidence of 32.5%–49.5%, whereas timolol 
maleate 0.5% treatment had an incidence of 7%–14%(Denis 
P et al 2007 , Goldberg I et al 2001).In our study we found 
hyperemia in 36% of patients which is comparable to other 
studies. Hyperemia was usually mild and unlikely to inter-
rupt clinical studies. In fact, improvement of hyperemia 
during continued dosing has been reported (Goldberg I et 
al 2001).

Prostaglandin analogues (PGA) can also induce darkening 
of the iris, and its incidence in the literature varies accord-
ing to the different methods used in its evaluation. Netland 
et al also reported that iris hyperpigmentation was observed 
in 5.2% of eyes treated with latanoprost and in 3.1% in eyes 
treated with Travoprost and in our study it was more that is 
33%. It is much more higher as compared to other studies.

The eyelashes can suffer some changes during treatment 
with Travoprost and other PGAs. These drugs can induce 
eyelashes to increase in number and can cause alteration in 
their length, thickness, and darkness. In our study we found 
thickening of eyelashes in 39% of patients. Other body sys-
tems are not considerably affected by Travoprost treatment 
(Denis P et al 2007 ).

Brimonidine is a selective α-2 adrenergic receptor agonist. 
Brimonidine has a dual mechanism of IOP lowering: it both 
reduces aqueous humor production and stimulates aqueous 
humor outflow through the uveoscleral pathway (Toris CB 
et al). 

Brimonidine has a favourable safety and tolerability profile. 
Unlike the β-adrenergic antagonists, there are no cardiopul-
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monary contraindications to its use, and Brimonidine can 
be safely and effectively used by patients on systemic anti-
hypertensive beta-blocker therapy (Schuman JS. 2000). In 
contrast to the prostaglandin analogues, Brimonidine has not 
been associated with eyelash growth or increased pigmenta-
tion of the iris or eyelids. The side- effects associated with 
Brimonidine treatment are usually ocular burning, foreign 
body sensation, allergic conjunctivitis, and ocular pruritus. 
The most common systemic side-effects are oral dryness 
and fatigue or drowsiness. Brimonidine/Timolol fixed com-
bination also proved better in terms of number of adverse 
events as observed in both groups, with 20% more adverse 
events seen in the Travoprost group (Table 1). Brimonidine/
Timolol fixed combination has more foreign body sensation 
than Travoprost group. There were no serious, unexpected, 
related adverse events reported for any therapy. 

Timolol reduces intraocular pressure (IOP) by suppression 
of aqueous secretion and prevents damage to optic nerve and 
subsequent loss of vision.10 Side effects are stinging, redness 
and dryness of eye, corneal hypoesthesia, blurred vision and 
allergic blephero-conjunctivitis. 

Ocular pain was almost similar in both groups. From our ob-
servations  Travoprost appears to have more adverse effects.

CONCLUSION

Travoprost and Brimonidine/Timolol are proven drugs for 
the treatment of Primary open angle glaucoma. The choice 
of drug will depend on many factors including the adverse 
effect profile. Present study demonstrated a favourable safe-
ty profile for the Brimonidine/Timolol combination which 
produced fewer local adverse effects. however Brimonidine/
Timolol combination has to be avoided in the patients of 
bronchial asthma for the fear of precipitation of asthma at-
tack.
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Figure 1: Graphical representation of Adverse effects observed in the two groups

Table 1: Distribution of patients based on adverse 
effects reported.

Adverse Effect Brimonidine/Timolol Travoprost

Present 19(59.3%) 26(78.7%)

Absent 13(40.6%) 7(21.2%)

Table 2: Adverse effects observed in the two groups

Side Effects Travoprost group
No. of patients 
(%)

Brimonidine/
Timolol group
No. of patients 
(%)

Eye irritation 10(30%) 7(21%)

Ocular pain 10(30%) 8(25%)

Hyperpigmentation of  
periocular skin   

11(33%) 2(6%)

Conjunctival hyper-
emia

12(36%) 0

Foreign body sensa-
tion

8(24%) 9(28%)

Thickening of eye-
lashes

13(39%) 0

Table 3: Comparison of risk factors

Brimonidine/
Timolol
n (%)

Travoprost 
n (%)

Diabetes Mellitis 8(25) 9(27)

Family h/o glaucoma 4(12.5) 3(9)

hypertension 11(34) 0(0)

myopia 5(15) 6(18)

migraine 4(12.5) 6(18)

hypermetropia 27(84) 29(87)


