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Abstract 
Objectives: To  compare the  intraocular pressure lowering efficacy of 0.5% timolol maleate versus 0.0015% tafluprost in cases 

of primary open angle glaucoma and ocular hypertension. 

Methods and Materials: This prospective, open, randomized, parallel group study was conducted in 80 newly diagnosed 

primary open angle glaucoma (POAG) and ocular hypertension (OHT) cases which were randomized into two groups (I and II) 

of 40 cases each and received 0.5% timolol maleate and 0.0015% tafluprost respectively. Efficacy of the drugs was calculated as 

mmHg lowering in mean IOP observed at the end of 3 months and the observations made in both groups were compared using 

appropriate statistical tools. 

Results: IOP at the different time points assessed during the baseline visit ranged from 24.27 to 25.10 mmHg, with a mean of 

24.60 mmHg in group I and 24.65 to 25.45 mmHg, with a mean of 25.04 mmHg in group II. IOP at various time points assessed 

after 12 weeks ranged from 18.12 to 18.60 mmHg, with a mean of 18.36 mmHg for group I and 16.52 to 17.47 mmHg, with a 

mean of 16.97 mmHg for group II. Mean diurnal IOP reduction with timolol and tafluprost was 6.24 mmHg (25.37%) and 8.07 

mmHg (32.23%) respectively, with the difference being statistically significant. 

Conclusions: There is significant difference in IOP lowering efficacy between the two groups with tafluprost consistently 

achieving greater reduction in IOP as compared to timolol. 
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Introduction 
The national survey on blindness 2001-2002 

concluded that prevalence of blindness in India is 1.1%. 

Of these a substantial proportion is due to glaucoma, 

the second leading cause, accounting for 5.8% cases.[1] 

However, glaucoma is associated with reduced quality 

of life even before blindness occurs.[2,3] The goal of 

glaucoma treatment is therefore to prevent loss of visual 

function so as to preserve the quality of life.[4]   

Glaucomatous optic neuropathy is associated with 

progressive loss of visual field which can lead to total 

irreversible blindness if the disease is not diagnosed 

early and treated properly.[5] Glaucomatous optic 

neuropathy has multiple risk factors, the foremost being 

raised IOP, which may be due to an increase in the 

formation of the aqueous humor, a difficulty in its 

outflow or raised pressure in the episcleral veins.[6] 

Reduction of IOP using topical ocular hypotensive 

agents can prevent or delay the development of open-

angle glaucoma[7] and slow the progression of 

glaucoma.[8,9] This reduces the risk and rate of 

progression, even in patients with statistically normal 

IOP and is thus the mainstay of all current glaucoma 

therapy.[10,11] Medical treatment is the first therapeutic 

approach while surgery is reserved for cases that cannot 

be controlled by drugs.[12] 

Beta adrenergic blocking agents, such as timolol, 

have been used extensively to treat open-angle 

glaucoma and ocular hypertension for years.[13] Beta 

blockers reduce IOP by reducing the rate of aqueous 

humor formation[14] and thus provide excellent 

reductions in IOP, although they are known to cause 

cardiovascular and respiratory side effects in some 

patients. 

Prostaglandin analogs (PGAs) were first proposed 

for glaucoma treatment by Camras and Brito[15] and 

demonstrate superiority over all current medical 

therapies, but they can also result in severe adverse 

events and high costs. [16] Prostaglandin analogues lower 

IOP by increasing the uveoscleral outflow of aqueous 

humor.  

Tafluprost is a new, potent prostaglandin analogue 

with high affinity for the fluoro-prostaglandin (FP) 

receptor (PGF2 α).[17] As tafluprost is a newer drug with 

a recent entry into the market, there are not many 

studies available comparing the IOP lowering efficacy 

of tafluprost and timolol as well as studies on its 

efficacy on an Indian population. 
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Materials and Methods 
In this prospective, open, randomized, parallel 

group, comparative study, 80 patients of POAG or 

ocular hypertension were included. Due permission 

from the ethical committee of the institute was 

obtained. The patients fulfilling the inclusion criteria 

and having none of the exclusion criteria were enrolled 

in the study after obtaining written informed consent. 

Patients of a minimum age of 18 years, having 

unilateral/bilateral primary open angle glaucoma/ 

ocular hypertension with an IOP > 21 mm Hg and </= 

30 mm Hg were included in the study. Exclusion 

criteria for patients were history of acute angle closure 

glaucoma, established diagnosis of secondary 

glaucoma, closed anterior chamber angle, ocular 

inflammation, ocular infection, pregnant and lactating 

females, patient unable to attend follow up, known 

sensitivity to drug, chronic use of ocular medication 

other than the glaucoma medications and patients 

having any contraindication to the use of beta blockers 

and prostaglandins analogues. 

Patients requiring treatment for bilateral POAG 

were treated for both eyes but the right eye was the 

study eye. Patients selected were randomised into two 

groups of 40 each. Group I instilled 1 drop of timolol 

maleate 0.5% into study eye twice daily at 8.00 a.m. 

and 8.00 p.m. for 12 weeks, and Group II instilled 1 

drop of tafluprost 0.0015% respectively, into study eye 

once daily at 8.00 p.m. for 12 weeks. During the study 

patients visited the hospital on day 0, week 4, week 8 

and week 12. IOP readings were taken from the study 

eye with the Goldmann applanation tonometer at each 

visit. Baseline IOP was measured on first visit at 8.00 

a.m., 10.00 a.m. and 4.00 p.m. before administration of 

the study drugs, and then on each follow-up visit at 8.00 

a.m., 10.00 a.m. and 4.00 p.m. Observations were 

recorded and subjected to statistical analysis at the end 

of the study using the student’s paired t-test. 

 

Results 

Both the study groups were comparable with 

regards to demographic parameters. Mean age in group 

I was 61.55 years and in group II was 63.67 years. In 

our study, in group I, 47.50% of the patients were male 

and 52.50 were female and in group II, male and 

females both were 50%. 

In group I, mean baseline IOP at 8:00 am was 

25.10±1.15 mmHg, at 10:00 am was 24.67±1.14 

mmHg, at 4:00 pm was 24.27±0.99 mmHg and mean 

diurnal IOP at all-time points was 24.60±1.04. Mean 

IOP at 4 weeks, at 8:00 am was 19.45±1.13 mmHg, at 

10:00 am was 19.20±1.18 mmHg, at 4:00 pm was 

18.75±1.08 mmHg and mean diurnal IOP was 

19.12±1.09. Mean IOP at 8 weeks, at 8:00 am was 

19.10±1.08 mmHg, at 10:00 am was 18.55±1.04 

mmHg, at 4:00 pm was 18.27±1.04 mmHg and mean 

diurnal IOP at all-time points was 18.64±1.01. Mean 

IOP at 12 weeks, at 8:00 am was 18.60±1.08 mmHg, at 

10:00 am was 18.37±0.98 mmHg, at 4:00 pm was 

18.12±1.04 mmHg and mean diurnal IOP was 

18.36±0.99. 

In group II, mean baseline IOP at 8:00 am was 

25.47±1.13 mmHg, at 10:00 am was 25.02±0.99 

mmHg, at 4:00 pm was 24.65±0.92 mmHg and mean 

diurnal IOP at all-time points was 25.05±0.98 mmHg.  

Mean IOP at week 4, at 8:00 am was 18.22±0.92 

mmHg, at 10:00 am was 17.65±0.92 mmHg, at 4:00 pm 

was 17.07±0.89 mmHg and mean diurnal IOP was 

17.65±0.82 mmHg. Mean IOP at week 8, at 8:00 am 

was 17.65±0.97 mmHg, at 10:00 am was 17.07±0.92 

mmHg, at 4:00 pm was 16.72±0.93 mmHg and mean 

diurnal IOP was 17.15±0.89.  Mean IOP at week 12, at 

8:00 am was 17.47±0.93 mmHg, at 10:00 am was 

16.92±0.97 mmHg at 4:00 pm was 16.52±0.96 mmHg 

and mean diurnal IOP at all-time points was 

16.97±0.87.  

Mean IOP lowering with timolol at the end of 12 

weeks was 6.24 mmHg (25.37%) and with tafluprost 

0.0015% at the end of 12 weeks was 8.07 mmHg 

(32.23%).

 

Table 1: Mean diurnal IOP changes in Group I and Group II at baseline and at subsequent visits 

Visit 

Group I Group II 

P value Mean±SD 

(mmHg) 
Difference 

% age 

reduction 

Mean±SD 

(mmHg) 
Difference 

% age 

reduction 

Baseline 24.60±1.04 -- -- 25.04±0.97 -- -- 0.054 

Week 4 19.12±1.09 5.48 -22.28% 17.65±0.82 7.39 -29.51% 0.01 

Week 8 18.64±1.01 5.97 -24.27% 17.15±0.87 7.89 -31.51% 0.01 

Week 12 18.36±0.99 6.25 -25.37% 16.97±0.87 8.07 -32.23% 0.01 
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Fig. 1: Comparison between reduction in mean diurnal IOP in Group I and Group II 

 

 
Fig. 2: Gender distribution in both the groups 

 

Discussion 
The pathophysiology of open angle glaucoma 

includes a progressive decrease in the number of retinal 

ganglion cells when nerve fibers at the point where 

optic nerve exits the eye become pinched and die.[18] 

IOP levels once considered safe, do not prevent 

progressive visual loss in many patients. This supports 

increasingly aggressive efforts to get IOP as low as 

safely possible, especially in patients with severe or 

rapidly progressing disease.[19] 

The results from this clinical trial of 80 patients 

with POAG or OHT demonstrated that both tafluprost 

and timolol had a substantial IOP lowering effect that 

was apparent after 4 weeks of treatment and was 

sustained throughout the 12 week assessment period. 

The IOP lowering effect of tafluprost was more 

compared to that of timolol at all visits and time points 

over 12 weeks. The results of the primary endpoint 

were supported by analyses of change from baseline in 

diurnal IOP, which also suggested that tafluprost was 

superior to timolol. The demographic data showed no 

statistically significant differences between the two 

groups regarding all parameters of the patient profile. 

In the present study mean diurnal IOP lowering 

with timolol maleate 0.05% at the end of 12 weeks was 

6.24 (25.37%). Rolle et al[20] evaluated the efficacy of 

timolol 0.5% and calculated that IOP reduction at 

trough was 23.6%. Zhao et al[21], in a comparative 

study, to evaluate the efficacy of timolol 0.5% with 

chronic angle glaucoma, concluded that the mean 

change in IOP from baseline to week 8 was -4.9mmHg 

for timolol. The reduction in IOP with timolol in our 

study is similar to the efficacy found in most of the 

previous studies. 

In the present study mean diurnal IOP lowering 

with tafluprost 0.0015% at the end of 12 weeks was 

8.07 (32.23%). Uusitalo et al[22] recorded that at the end 

of a 24 month study, tafluprost 0.0015% reduced the 

mean IOP from baseline by 7.1mmHg. Traverso et al[23] 

investigated the efficacy of tafluprost and found the 

mean IOP reduction of 9.7 mmHg from baseline in 

tafluprost 0.0015% group. The reduction in IOP with 

tafluprost 0.0015% once daily in our study is similar to 

the efficacy of tafluprost 0.0015% in most of the studies 

mentioned above. 

IOP reduction at the end of 12 weeks was more 

with tafluprost than with timolol with mean diurnal IOP 

reduction with timolol maleate 0.5% and tafluprost 

0.0015% being 6.24 mmHg (25.37%) and 8.07 mmHg 

(32.23%), respectively. Across all time points and visits 

during the 12 week treatment period IOP lowering 

produced with tafluprost was more than timolol with 
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the difference being statistically significant. Chabi et 

al[24] in their randomized clinical trial also observed that 

IOPs ranged from 17.4 to 18.6 mm Hg for tafluprost 

and 17.9 to 18.5 mm Hg for timolol. There was a 

significant reduction in IOP after 12 weeks of treatment 

in both the tafluprost group (6.6-7.2) and timolol group 

(6.3-6.9) from the baseline. 

A trial over a longer follow up period is required to 

elicit data comparing other outcome variables such as 

side–effects and cost–effectiveness of treatment 

between the two drug groups.  

The authors reveal no conflict of interest. 

 

References 
1. Park K. Non communicable diseases: Blindness. In: 

Park’s textbook of preventive and social medicine. 

19thedn. Jabalpur: Banarasidas Bhanot Publishers 

2007;336-362. 

2. Wilson MR, Coleman AL, Yu F, Bing EG, Sasaki IF, 

Berlin K. Functional status and well-being in patients 

with glaucoma as measured by the Medical Outcomes 

Study Short Form-36 questionnaire. 

Ophthalmology1998;105:2112-16. 

3. Wu SY, Hennis A, Nemesure B, Leske MC. Impact of 

glaucoma, lens opacities, and cataract surgery on visual 

functioning and related quality of life: the Barbados Eye 

Studies. Invest Ophthalmol Vis Sci 2008;49:1333-8. 

4. European Glaucoma Society. Terminology and 

Guidelines for Glaucoma, 3rd edn. Savona, Italy: Editrice 

Dogma, 2008. 

5. Van Buskirk EM and Cioffi GA. Glaucomatous optic 

neuropathy.  Am J Opthalmol 1992;113(4):447-52. 

6. Shields MB. An overview of glaucoma 4th edn. Williams 

and Wilkins 1998. 

7. Kass MA, Heuer DK, Higginbotham EJ. 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(6):701–713. 

8. Heijl A, Leske MC, Bengtsson B. Reduction of 

intraocular pressure and glaucoma progression: results 

from the Early Manifest Glaucoma Trial. Arch 

Ophthalmol. 2002;120(10):1268–1279. 

9. AGIS Investigators. The Advanced Glaucoma 

Intervention Study (AGIS):7.The relationship between 

control of intraocular pressure and visual field 

deterioration. Am J Ophthalmol. 2000;130(4):429–440. 

10. Collaborative Normal-Tension Glaucoma Study Group. 

Comparison of glaucomatous progression between 

untreated patients with normal-tension glaucoma and 

patients with therapeutically reduced intraocular 

pressures. Collaborative Normal-Tension Glaucoma 

Study Group. Am J Ophthalmol 1998;126:487-97. 

11. Heijl A, Leske MC, Bengtsson B, Hyman L, Bengtsson 

B, Hussein M. Reduction of intraocular pressure and 

glaucoma progression: results from the Early Manifest 

Glaucoma Trial. Arch Ophthalmol 2002;120:1268-79. 

12. Jain MR. Surgery of Glaucoma. In: Text book of 

glaucoma. Present and Future 1st edn. Jaypee Brothers 

1991;259. 

13. Zimmerman TJ and Kaufman HE. Timolol a beta-

adrenergic blocking agent for the treatment of glaucoma. 

Arch Ophthalmol 1977;95:601–4. 

14. Coakes RL and Brubaker RF. The mechanism of timolol 

in lowering intraocular pressure. Arch Ophthalmol 

1978;96:2045–48. 

15. Camras CB, Bito LZ, Eakins KE. Reduction of 

intraocular pressure By prostaglandins applied topically 

to the eyes of conscious rabbits. Invest Ophthalmol Vis 

Sci. 1977;16(12):1125–1134. 

16. Eyawo O, Nachega J, Lefebvre P, Meyer D, Rachlis B, 

Lee C. Efficacy and safety of prostaglandin analogues in 

patients with predominantly primary open angle 

glaucoma or ocular hypertension: a   meta-analysis. Clin 

Opthalmol. 2009;3:447-456. 

17. Nakajima T, Matsugi T, Goto W, Kageyama M, Mori N, 

Matsumura Y & Hara H: New fluoroprostaglandin 

F(2alpha) derivatives with prostanoid FP-receptor 

agonistic activity as potent ocular-hypotensive agents. 

Biol Pharm Bull 2003;26:1691–1695. 

18. Grierson I. The patient with primary open angle 

glaucoma. Practitioner 2000;244:654-8. 

19. Rait JL. Management of ocular hypertension and primary 

open angle glaucoma. Clin Exp Optom 2000;83(3):136-

144. 

20. Rolle T, Curto D, Alovisi C, Franzone M, Brogliatti B, 

Grignolo FM. Timogel® vs timolol 0.5% ophthalmic 

solution: efficacy, safety, and acceptance. Eur J 

Ophthalmol. 2012;22(1):28-33. 

21. Zhao J, Ge J, Sun X, Wang N. Intraocular pressure-

reducing effects of latanoprost versus timolol in Chinese 

patients with chronic angle-closure glaucoma. J 

Glaucoma. 2013 Sep;22(7):591-6. 

22. Uusitalo H, Pillunat LE, Ropo A. Efficacy and safety of 

tafluprost 0.0015% versus latanoprost 0.005% eye drops 

in open-angle glaucoma and ocular hypertension: 24-

month results of a randomized, double-masked Phase III 

study. Acta Ophthalmol. 2010;88:12-19. 

23. Traverso CE, Ropo A, Papadia M, Uusitalo H. A phase II 

study on the duration and stability of the intraocular 

pressure-lowering effect and tolerability of tafluprost 

compared with latanoprost. J Ocul Pharmacol Ther. 

2010;26(1):97–104. 

24. Chabi A, Varma R, Tsai J, Lupinacci R, Pigeon J, 

Baranak C. Randomized clinical trial of the efficacy and 

safety of preservative-free tafluprost and timolol in 

patients with open-angle glaucoma or ocular 

hypertension. Am J Ophthalmol. 2012;153:1187-96. 


