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Abstract: 
Background: Glaucoma is the leading cause of irreversible blindness worldwide. It is estimated that around 80 
million people have glaucoma worldwide. Primary open-angle glaucoma (POAG) is a bilateral, symmetrical 
disease, has adult onset. Ocular examination shows an open anterior chamber angle, glaucomatous optic disc 
changes, visual field defect and an intraocular pressure of >21 mmHg. Reduction of raised IOP is important to 
protect against visual field loss in patients with open-angle glaucoma. Topical antiglaucoma drugs which 
reduced elevated IOP are miotics, adrenergic agonists, b-blockers, carbonic anhydrase inhibitors and 
prostaglandins. 
Aims and Objectives: This study was conducted to compare and evaluate effectiveness, safety and compliance 
of monotherapy 0.5% Timolol with fixed dose combination of 0.15% Brimonidine and 0.5% Timolol in newly 
diagnosed patients of POAG.  
Methods: This was a prospective, observational study conducted in Ophthalmology department of PDU 
medical college and hospital, Rajkot. 60 patients enrolled into study. 30 patients (54 eyes) were in Timolol 
group and other 30 patients (50 eyes) were in Brimonidine-Timolol fixed dose combination (BT FDC) group. 
Data was collected at baseline, 2 weeks, 6 weeks and 10 weeks. 
Result: There was significant lowering (p<0.0001) in mean IOP at 2, 6 and 10 weeks compare to baseline in 
both treatment groups. But there was more significant reduction (p<0.0001) in IOP in BT FDC group compared 
to Timolol group. Like, at 10th weeks, mean IOP reduction in Timolol group was 13.5 mmHg (48.15%) and in 
BT FDC group was 17.82 mmHg (54%) which was significantly more (p<0.0001). 
Conclusion: There is faster and greater reduction of IOP with FDC Brimonidine-Timolol than monotherapy 
Timolol in POAG. 
Keywords: Primary open angle glaucoma, Timolol, Brimonidine, FDC, Monotherapy. 
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Introduction 
 

Glaucoma is defined as a disturbance of the 
structural or functional integrity of the optic nerve 
that can usually be arrested or diminished by 
adequate lowering of IOP.[1] Glaucoma is the 
leading cause of irreversible blindness 
worldwide.[2] It is estimated that around 80 million 
people have glaucoma worldwide.[3] Among 
Indians adults aged 40 years and above, prevalence 
of glaucoma is between 2.7 and 4.3%.[4] 

Glaucomas are mainly divide into  Primary adult 
glaucoma which consists of two separate 
conditions—open-angle and angle-closure 
glaucoma, Secondary glaucomas due to a specific 
anomaly or disease of the eye, and Congenital or 

developmental glaucomas.[5] Primary open-angle 
glaucoma (POAG) is a bilateral, symmetrical 
disease, has adult onset. Ocular examination shows 
an open anterior chamber angle, glaucomatous 
optic disc changes, visual field defect and an 
intraocular pressure of >21 mmHg.[5] Raised 
intraocular pressure in POAG lead to an increased 
resistance to the outflow of aqueous at the 
trabecular meshwork.[5]  

Treatment options available are medicines, laser or 
surgery. They mainly use to lower raised IOP.[5] 
Topical antiglaucoma drugs available are miotics, 
adrenergic agonists, b-blockers, carbonic anhydrase 

http://www.ijtpr.com/


 
  

International Journal of Toxicological and Pharmacological Research           e-ISSN: 0975-5160, p-ISSN: 2820-2651 
 

Davawala et al.                                   International Journal of Toxicological and Pharmacological Research 

61   

inhibitors and prostaglandins.[6] Pharmacotherapy 
usually begins with a single topical agent.  

Patients on monotherapy frequently require 
additional agents to achieve adequate IOP 
control.[7] Timolol is a nonselective β-blocker, 
reduce IOP by decreasing aqueous humour 
synthesis. Brimonidine is an α-agonist and, reduce 
IOP by decreasing aqueous humour synthesis and 
increases uveoscleral outflow.[6] 

Topical Timolol have been the first line of drugs 
till recently. Several fixed dose combinations of 
commonly used IOP lowering medications have 
been developed and available in the market 
worldwide.[8] This study was conducted to 
compare and evaluate effectiveness, safety and 
compliance of monotherapy 0.5% Timolol with 
fixed dose combination of 0.15% Brimonidine and 
0.5% Timolol in newly diagnosed patients of 
POAG. 

Materials and Methods 

This is a single centre, prospective, observational, 
comparative study conducted in Ophthalmology 
department of PDU Medical College and Hospital, 
Rajkot. The study was started after approval from 
institutional ethics committee (Approval number - 
PDUMCR/IEC/26/2021). Total study duration was 
15 months. 
Sample size was calculated according to formula, = 
("#$%)!∗(∗)*!

(+,-.	0122,3,.4,)!
 

Here Zα at 95% confidence interval= 1.96, β= 0.84, 
SD = 2.16 and mean difference= 1.7. So, with 20% 
dropout 30 patients in Timolol monotherapy group 
and 30 patients in Brimonidine-Timolol fixed dose 
combination group (BT FDC) included in the 
study. 

Inclusion Criteria: Newly diagnosed POAG 
patients; diagnosed as unilateral/bilateral POAG (If 
bilateral POAG with same aetiology in both eyes, 
both eyes included in the study); POAG with IOP 
of >22mmHg with open anterior chamber angle, 
characteristic optic disc cupping and /or visual field 
loss and Snellen’s visual acuity of 6/60 or better. 

Exclusion Criteria: Patients of angle closure 
glaucoma and secondary glaucoma; active ocular 
infection and inflammation; hypersensitivity to 
study medications; cardiopulmonary conditions like 
bradycardia, asthma, COPD, cardiac failure etc in 
which B blockers are not use safely; use of 
systemic medication like oral steroids, tetracycline, 
quinine etc that affect IOP. 

Methodology 

The patients were provided the patient information 
sheet and written informed consent was taken 
before enrolling all patients for the study. Newly 
diagnosed POAG patients included according to 

inclusion criteria. Patients was reviewed for their 
follow up visit 2 weeks, 6 weeks, 10 weeks after 
initiation of therapy for POAG.  

Data was recorded like demographic details, 
intraocular pressure (IOP), and visual acuity, 
Cup/Disc ratio (CDR) at baseline and follow-up 
visits. Effectiveness of drugs checked by reduction 
in intraocular pressure from baseline, change in 
CDR from baseline in subsequent follow up. For 
safety, participants were asked for any side effects 
such as burning, itching, dry eye etc after 
instillation of Timolol and BT FDC eye drops.  

Compliance to the treatment was checked by using 
standardized questionnaire (e.g., number of doses 
missed, dose is taken at correct time not, etc.) and 
direct observation. Statistical analysis was done 
through the statistical software Graph Pad Prism 
9.4.1 (681). Within group analysis done by paired t 
test. For comparison of two treatment group 
unpaired t test was used. All the statistical tests 
were interpreted at 5% significance level. 

Result 

60 patients enrolled into study. 37 patients were 
male and 23 patients were female. Mean (range) 
age of the patients was 58.51 (34-75). Out of 60, 30 
patients were in Timolol group and other 30 
patients were in Brimonidine-Timolol fixed dose 
combination group (BT FDC). In patients whom 
both eyes were involved, both were taken as two 
independent sample. So, in Timolol group 6 
patients had unilateral glaucoma and 24 patients 
had bilateral glaucoma so total sample size was 54 
eyes.  

In BT FDC group 10 patients had unilateral 
glaucoma and 20 patients had bilateral glaucoma so 
total sample size was 50 eyes as can be seen in 
Flowchart 1. Follow up done at 2, 6, 10 weeks for 
each patient. Mean IOP at baseline and follow up 
visits were shown in Table 2. Within group 
comparison by paired t test shows both Timolol and 
BT FDC were effective in lowering mean IOP from 
baseline at 2,6 and 10 weeks. Mean IOP reduction 
at 2,6 and 10 weeks was significantly more 
(unpaired t test, p<0.0001) in BT FDC group as 
compared with Timolol group as shown in Table 3. 
Like, at 10th weeks, mean IOP reduction in Timolol 
group was 13.5 mmHg (48.15%) and in BT FDC 
group was 17.82 mmHg (54%) which was 
significantly more (p<0.0001).  

In both groups mean changes from baseline CDR 
values showed no significant differences p > 0.05 
as shown in Table 4.There were no any serious 
side-effects observed in this study. Only two 
adverse drug reactions were observed during study 
period up to 10 weeks of drug administration.  One 
patient in Timolol group complained of dryness of 
eye at 2 weeks of follow up and it was probably 
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associated with Timolol, as per the WHO causality 
assessment scale.  

One patient in BT FDC group had severe itching 
and burning in eye at 6 weeks of follow up and it 
was possibly associated with Brimonidine-Timolol 
FDC, as per the WHO causality assessment scale. 
So, Ophthalmologist advised to stop BT FDC. This 
patient’s data until stoppage of BT FDC were 
included in analysis. Both reactions were non-
serious. Both reactions were mild according to 
Hartwing Scale. Both reactions were definitely 
preventable according to Modified Schumock and 
Thornton scale. 

Overall compliance of the patients was good. 
Compliance in Timolol group was 73.33% and in 
BT FDC was 76.66%. This difference was not 
statistically significant (p>0.05) Reason for non-
compliance were forgetfulness in most of the 
patients.  Other reasons were difficulty in 
instillation of eye drops and run out of drops. 
Though there is no significant difference in both 
the group among compliant and non-compliant 
patients in mean IOP reduction from baseline 
(p>0.05).

 

 
Flowchart 1: Recruitment of patients 

 
Table 1: Patient demographics and baseline characteristics 

Male: Female 37:23 
Age, mean, (range), years 58.51 (34-75) 
Age groups 
31-40 
41-50 
51-60 
61-70 
71-80 

No. of patients 
3 
13 
17 
21 
6 

Baseline values: Timolol FDC BT 
IOP mean ± SD, mmHg 28.04 ± 2.27 33 ± 5.15 
CDR mean ± SD 0.54 ± 0.13 0.49 ± 0.12 
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Table 2: Within group comparison of baseline mean IOP with 2,6 and 10 weeks values 
Study visit IOP mean ± SD, mmHg 

Timolol BT FDC 
Baseline 28.04 ± 2.27 33 ± 5.15 
2weeks 17.17±2.07* 18.74±3.87* 
6weeks 15.80±1.86* 15.70±2.11* 
10weeks 14.54 ± 2.09* 15.18 ± 2.02* 

*P<0.0001 compared with baseline value within group paired t-test, 
 

Table 3: Comparison of both treatment groups on mean IOP reduction at 2, 6, and 10 weeks 
Treatment groups 
 

IOP reduction mean ± SD, mmHg 
Baseline - 2week Baseline - 6week Baseline - 10week 

Timolol 10.87 ± 2.51 12.24 ± 2.71 13.5 ± 3.29 
BT FDC 14.26 ± 5.24 17.3 ± 5.08 17.82 ± 5.45 
Unpaired T test P value <0.0001 <0.0001 <0.0001 
 

Table 4: Changes in CDR among study groups 
Treatment groups CDR mean ± SD Paired t-test   P Value 

CDR at baseline CDR at10 weeks 
Timolol 0.54 ± 0.13 0.54 ± 0.13 1 
BT FDC 0.49 ± 0.12 0.50 ± 0.13 0.32 
 
Discussion 

Reduction of raised IOP is important to protect 
visual field loss in patients with open-angle 
glaucoma.[9] In our study we compare the IOP 
lowering effect of monotherapy Timolol and FDC 
Brimonidine-Timolol.  

Male: female ratio in our study was 1.6  and in 
other studies like Georgalas I. et al[10] 1.08, 
Mehani R. et al[11] 2.09, Chakraborty D. et al[12] 
3.54. These studies showing more prevalence of 
POAG in male than in female but in Kumari A. et 
al[13] study M:F (0.88) more patients were in 
female group. In our study maximum number of 
POAG patients were in 51-60, 61-70 age group 
which were 17, 21 respectively. Maximum number 
of patients in Mehani R. et al[11] study were in 51-
60 age group (n=25), 61-70 age group (n=17) and 
in Parameswaran R. et al[14] study 50-64 age 
group (n=21) which were near to our study. 
Mean(range) age of patients 58.51 (34-75) years in 
our study, 62.2 (46–72) years in Arici M. et al[15] 
study, 63.5 years (39 - 83) years in Georgalas I. et 
al[10] study. So, prevalence of POAG is more 
common in this age group.  

In our study in Timolol group total number of eyes 
was 54 and in FDC-BT group total number of eyes 
were 50. Similarly other studies Ozer M. et al[16], 
Mishra D. et al[17], Jain K. et al[18], Kumari A. et 
al[13] and Parameswaran R. et al[14] also included 
both eyes in their study. 

Effectiveness of drugs was evaluated by reduction 
in intraocular pressure from baseline, change in 
CDR from baseline in subsequent follow up. 
Clinician needs to reduced IOP up to 20%–30 % 
from the baseline IOP. With ≥ 0.8 CDR, old age 

and other risk factors, the target pressure should be 
lowered [19]. Till now no validated formula 
available for target IOP.[20] Long-term studies 
have shown that stabilization of POAG required to 
maintain IOP < 16–18 mmHg[5] 

Both Timolol and BT FDC were effective in 
lowering IOP at 2,6 and 10 weeks from baseline as 
shown in Table 2. Both able to lower IOP within 
desired limits in 2weeks. But mean IOP reduction 
at 2,6 and 10 weeks in BT FDC group was 
significantly more (p<0.0001) as compared to 
Timolol group as shown in Table 3. There was 
fastest and greater reduction of IOP in BT FDC 
group compared to Timolol group. At 10 weeks, 
mean IOP reduction in BT FDC group was 17.82 
mmHg (54%) and in Timolol group was 13.5 
mmHg (48.15%). So, we found that 
Brimonidine-Timolol FDC was more effective in 
lowering IOP (Table 3). Previous studies shown 
that BT FDC [10,11,15,16] and Timolol 
monotherapy [17,21] significantly lowered IOP 
from baseline.  

Previous similar studies [12,14,22,23] also showed 
higher efficacy of BT FDC in lowering IOP 
compared with timolol monotherapy. In 
Chakraborty D. et al[12] study, at 16 weeks mean 
IOP reduction in Timolol and BT FDC were 13.97 
and 15.04 respectively. In our study mean IOP 
reduction in Timolol and BT FDC group was 13.5 
and 17.82 respectively at 10 week which is near to 
Chakraborty D. et al study. A 12 months 
randomized study showed decrease in IOP from 
baseline was 7.6 mm Hg and 6.2 mm Hg with BT 
FDC and Timolol respectively.[24] Arici M. et al 
study showed that the mean IOP was significantly 
reduced by an average of 5.44 ± 1.98 mmHg 
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compared with baseline value with the use of 
Timolol and Brimonidine combination.[15] In our 
study, there were no significant changes in cup disk 
ratio in both the treatment group at 2, 6, 10 weeks 
follow up visit from baseline value (P > 0.05). 
Chakraborty D. et al[12], Goni F.[25] Studies also 
shown similar result. 

Only two adverse drug reactions were observed 
during our study period of 10 weeks. One patient in 
Timolol group complained of dryness of eye at 2 
weeks and one patient in BT FDC group had severe 
itching and burning in eye at 6 weeks. Most 
common side effects reported in other studies of 
Timolol [12-14,17,23] were hyperaemia, dryness, 
discomfort, stinging, burning and of BT FDC [12-
14,16,23] were foreign body sensation, itching, 
burning, ocular pain, hyperaemia, stinging, dryness.  

Compliance with therapy is a major issue affecting 
treatment success in chronic diseases, such as 
glaucoma.[25] Compliance with anti-glaucoma 
drugs is an important factor in the prevention of 
visual impairment.[26] There are no any specific 
and sensitive determinants to measure compliance 
accurately.[27] In our study, out of 60 patients total 
15(25%) patients have poor compliance. 75% 
patients were 100% adherence to therapy. Though 
there was no significant difference in both the 
group among compliant and non-compliant patients 
in mean IOP reduction from baseline. In our study 
we observed that with 92% compliance IOP was 
maintained within desired range. In Kass M et 
al[27] study, compliance with timolol monotherapy 
was 78.6% and 86.1% with timolol and one or 
more other antiglaucoma medications. 
Forgetfulness is the most common reason for non - 
compliance in our study and Olthoff C et al 
study.[28] 

Conclusion 

In this study, both monotherapy Timolol and fixed 
dose combination Brimonidine-Timolol showed 
significant reduction of IOP at 2,6 and 10 weeks 
compared to baseline value.  There was more 
significant reduction of IOP with fixed dose 
combination Brimonidine-Timolol compared to 
monotherapy Timolol at 2, 6, 10 weeks. So, based 
on our study, it is concluded that there is faster and 
greater reduction of IOP with fixed dose 
combination Brimonidine-Timolol than 
monotherapy Timolol in primary open angle 
glaucoma.  

Limitations of study 

Follow up period is short (10weeks), so assessment 
of long-term effects on maintenance of IOP and 
side effects of drugs prescribed will require further 
evaluation. Drugs were prescribed according to 
baseline IOP, optic nerve damaged and visual field 
defect. Patients with greater IOP and greater optic 

nerve damage were prescribed fixed drug dose 
combination of Brimonidine-Timolol. Compliance 
was checked by questionnaire so patient might 
forget history of missed doses. 
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