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Aim: To compare the long term (6 months) effect of once daily dose of Timolol in Gel Forming Solution (GFS)
with twice daily dose of Timolol in aqueous solution, in control of Intra Ocular pressure (IOP), in cases of Primary
Open Angle Glaucoma (POAG).

Material and methods: In a Prospective, Randomized Clinical trial, POAG or Ocular Hypertension patients
diagnosed between April 2008 and September 2012 were studied. 750 eyes of 600 patients with age group 46-79
yrs. were selected. Diurnal variation of Tension (DVT) was done along with other investigations. Patients were
divided into two groups A and B randomly. Group A was started on Timolol twice daily and group B on once daily
Timolol GFS. 400 eyes of 310 patients were started on Timolol solution eye drops twice a day.120 eyes of
100 patients were lost to follow-up or unresponsive to timolol (8 eyes of 5 patients). 350 eyes of 290
patients were started on Timolol GFS once daily, of which 70 eyes of 50 patients were lost to follow up
or unresponsive to timolol (7 eyes of 5 patients).So finally, after 6 months treatment, in Group A, 280 eyes of
210 patients and in Group B 280 eyes of 240 patients were analyzed. Analysis was done under following
headings.

Amount of reduction of IOP at various timings of the day by Timolol and Timolol GFS, Amount of reduction of
mean |IOP by Timolol and Timolol GFS, Amount of reduction of peak IOP by Timolol and Timolol
GFS, Change in systemic parameters after 6 months of treatment. Comparison was done between the two
groups with respect to amount of IOP reduction at each time of the day, reduction in 'mean' I0OP, and
reduction in 'peak’ IOP. 't' test was used for analysis.

Observations: In group A, the mean IOP before the treatment, at 8 am, 10 am, 12 noon, 2 pm, 4 pm, 6 pm, 8 pm,
10 pm, 12 am, 2 am, 4 am and 6 am decreased by

8.5+2.40, 8.85+2.68, 10.17+2.18, 10.32+2.05, 10.03+2.28, 9.28+3.04, 8.71+3.00, 8.36+2.31, 9.18+2.22,
9.39+1.96, 9.07+2.18 and 9.18+2.39 respectively with P value at each time of 0.00, showing that Timolol twice
daily is effective in bringing down IOP. In group B, the mean IOP for the corresponding times came down by
7.95+2.40, 8.75+2.33, 9.49+1.64, 9.52+2.06, 8.93+2.50, 8.27+3.24, 7.59+3.04, 8.35+2.03, 8.36+2.36, 8.63+1.96,
8.45+1.98 and 7.30+2.86 respectively with P value at 0.00 showing that the Timolol GFS with OD dose
significantly brings down the IOP. When the reduction in Mean 0P at the above timings were compared between
group 1 and 2, the P values obtained were 0.402, 0.878, 0.192, 0.156, 0.092, 0.236, 0.171, 0.995, 0.188, 0.156,
0.275, 0.114 which shows that there is no statistical difference between two groups.

Mean reduction in Pulse, systolic BP and diastolic BP were 3.07 + 1.39 , 2.64 + 2.04 and 2.21+1.66 with P
values of <0.001 for all three, in group A and 0.39 + 1.23 0.57 + 2.43 and 0.50 + 2.01 respectively with P
values of 0.10,0.22 and 0.20 in group B. The p value in intergroup comparison was <0.001 for all three parameters,
showing that the Timolol GFS has less significant effect on systemic parameters. The mean percentage of missed
doses in group A was 13.53+4.27 and in group B was 8.67+ 6.33. P value was 0.002 suggesting that the
patient, missing the medicine dosage is significantly high in group A.

Conclusions: Once daily dosage of Timolol in Gel Forming Solution is equally efficacious as twice daily timolol
with less systemic effects and more compliance.

Copyright © Dr. Murali Mohan Gurram. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

a heteropolysaccharide derived from gellan gum. It is a liquid at room
temperature and becomes a gel after reacting with cations in tears.

Open angle glaucoma is the leading cause of irreversible blindness in
sub-continent. Timolol maleate has been established as the first line of
drug in the treatment of glaucoma. Even after advent of latest drugs
like prostaglandin analogues and o2 agonists, timolol remains first
choice due to cost effective reasons. Lifelong treatment with topical
drops is usually required. Compliance is of utmost importance, to
control IOP. Reduced dosage improves compliance of patient. Timolol
in gel-forming solution is timolol maleate in combination with

*Corresponding author: Dr. Murali Mohan Gurram, Department of
Ophthalmology, Kamineni Hospitals, L.B.Nagar, Hyderabad 500068, India

This property of the formulation increases the corneal contact time
allowing greater corneal penetration and thus requires less frequent
administration. The primary objective of this study was to compare
the ocular hypotensive effect and side effects of 0.5% timolol in gel-
forming solution (Timolet GFS, Sun Pharmaceuticals Industries Ltd.)
administered once daily, with 0.5% timolol solution (lotim, FDC Ltd.)
administered twice daily in open angle glaucoma. A number of
systems have been used to prolong drug-cornea contact time. These
include soluble gels, * solid hydrophilic inserts 2 and hinding to
polymers. ®All the above methods of Drug Delivery Systems have
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the disadvantages of poor patient acceptance or difficulties in
administration. This has led ophthalmic researchers to seek other
systems which would combine the ease of administration of liquid
forms with the prolonged residence time of inserts. This has led
to the development of "phase transition systems" which are
instilled in a liquid form and which shift to the gel phase in the
culde sac. These are also called "in situ Gel-forming systems”. A
new “phase transition system "was evaluated in 1987 by Mazuel, and
Frileyre (center of research, Laboratories MSD, Chibret, France)
which was trade named Gelrite. Gelrite is a polysaccharide, low acetyl
gellan gum, which forms clear gel in the presence of mono or divalent
cations. It was first studied by Moorhouse et al in 1981.*

Mechanism of Gel Formation

Its gelling properties are independent of temperature, which is a big
advantage over thermogelification systems. Therefore, an increase in
ambient temperature will not cause gelling in ophthalmic solutions
formulated with Gellan gum. Furthermore, Gellan gum solutions are
thixotropic and thermoplastic. In other words, the fluidity of the
solution increases by shaking or by warming slightly before
application to the eye.®

They studied 104 eyes of 52 patients in a prospective, crossover
study. 52 patients with OAG, who had well controlled IOP on
0.5% timolol maleate solution were switched over to Timolol GFS
once a day, after a washout period of one month. A diurnal IOP
measurement was done after 6 weeks and compared with patients
on timolol maleate 0.5% BD. In addition, side effects reported or
observed were compared. Statistically significant difference was
not observed in ocular hypotensive effect of the two treatments.
The side effects in both the treatment groups were similar except
for higher incidence of blurring of vision in patients with timolol
GFS. The compliance was better with timolol GFS, but was not
statistically significant.> Morning dose of Timolol GFS was found
to be more effective in reducing IOP in asian eyes.'® A recent study
which compared Timolol in GFS and aqueous solution, concluded
that timolol GFS OD is effective for 24 hours, with better safety
profile than timolol BD, and is well accepted by patients.**

MATERIAL AND METHODS

Patients attending the Ophthalmology department of a tertiary care
hospital, in Hyderabad, between April 2008 to September 2012
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Fig. 1. Mechanism of Gel formation

The gel formed by gellan gum is bio adhesive in nature. This unique
property allows the compound to remain in contact with the
conjunctiva long enough to maintain desired therapeutic levels over a
24 hour period.®” In a cross over study by Shedden etal in 1994,
patients who were on timolol solution BD were changed over to
timolol gel. After 28 weeks, there was no significant difference in
IOP from baseline.2 Norman S Levy and Cynthia Alsbury, in their
study with 21 patients showed that timolol in gellan gum were
comparable to timolol solution in lowering IOP. They reported
blurring of vision as major side effect with gel forming solution.’
Schenker etal compared patient preference, efficacy and
compliance with timolol GFS vs. timolol aqueous solution in
patients with ocular hypertension or OAG. In this crossover study,
it was concluded that significantly more patients preferred timolol
gel to timolol solution. Mean IOP lowering effect was similar
between the two groups. Drug related adverse experiences were
also similar.’® Netland et al showed in the same year, that timolol
in GFS has no significant effect, on pulse rate, systolic BP and
diastolic BP. They also showed that, timolol in gel forming
solution generally does not change the blood circulation in the
optic nerve head.’ Harsh kumar, Rajeev Sudan, Harinder, Parul
sony have done a study on Timolol GFS in Indian population.

were selected. Patients more than 45 years of age, and more than 21
mmHg of mean IOP with a clinical diagnosis of POAG and best
corrected visual acuity of more than 6/60 were included in the study.
The exclusion criteria included Past history of surgery to lower
IOP, Previous usage of antiglaucoma medications, Anterior
segment abnormalities like uveitis, hazy media precluding the
visualization of optic disc, Pregnant /lactating females and usage of
steroids, Patients with contra-indications to beta blockers like
Myocardial infarction, Angina, Hypotension, Bronchial asthma,
etc. were also excluded. 750 eyes of 600 patients were selected.
(In early detected cases, it is the routine to start beta blockers in more
affected eye as uni-ocular therapeutic trial. If the damage is gross in
both eyes, then both eyes are started on treatment simultaneously).
Age group of the patients was between 46-79 years (mean age 57.52
years). All the patients underwent thorough ophthalmological
examination including visual acuity with best correction, thorough slit
lamp biomicroscopy, Goldman Applanation Tonometry, Pachymetry
(ultrasound pachymetry), gonioscopy, HFA 30-2 fields (at least 2
baseline fields taken), detailed dilated fundus examination with direct
ophthalmoscope and 90 D indirect examination for optic nerve head
cupping. The IOP was corrected based on Ehler’s nomogram.*>*® The
patients were divided into two groups. Group A and Group B.
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Grouping was done alternatively. If one patient was grouped under A,
the next patient was grouped under B. If the patient previously allotted
to group A had not turned up for final follow-up, then the next patient
was grouped under A, so that finally the number of eyes studied in
either group were equal. After the preliminary ophthalmological
examination, baseline diurnal variation of tension (DVT) was done,
second hourly, on an inpatient basis. All the readings were taken by
duty resident. Patient's systemic parameters which include systolic
BP, diastolic BP and pulserate were recorded at 10 a.m. by the sister
on duty. The timings used for DVT were 8 am, 10 am, 12 noon, 2
pm, 4 pm, 6 pm, 8pm, 10 pm, 12 am, 2 am, 4 am and 6 am. Thus
12 readings were taken in a day. Group A was started on Timolol
0.5% in aqueous solution (brand used was I0TIM) BD dosage
(twice daily). 1 drop at 8 a.m and other at 8 p.m. Group B was
started on Timolol 0.5% in gel forming solution (brand used was
Timolet — GFS) OD (once daily), at 8 a.m. Patients were taught the
standard protocol of eye drop instillation, (Fraunfelder method)®’.
Group B patients were advised to shake the bottle once before
instilling the drop. This is because of thermoplastic nature of gellan
(fluidity increases by shaking or warming before use). 400 eyes of 310
patients were started on Timolol solution eye drops twice a day. 120
eyes of 100 patients were lost to follow-up or unresponsive to timolol
(8 eyes of 5 patients). 350 eyes of 290 patients were started on
Timolol GFS once daily, of which 70 eyes of 50 patients were lost to
follow up or unresponsive to timolol (7 eyes of 5 patients). So finally
in Group A, 280 eyes of 210 patients and in Group B 280 eyes of 240
patients were studied. Patient demographics are depicted in Table 1.
All these patients who came for follow-up, 6 months later, were
admitted. Diurnal variation of tension repeated, on treatment, second
hourly. Systemic parameters also were noted.

Table 1. Patient demographics

Group A* Group B'
No. of patients 210 240
No.of study eyes 280 280
Males No. (%) 150 (71.4%) 180 (75%)
Females 60 (28.6%) 60 (25%)
Age group (yrs) 46—75 46—T79
Mean age (yrs) 55.29 59.75
Hypertensives* 50 (23.8%) 60 (25%)

Cataract 130 (46.4%)

70 (13.7%)

140 (50%)

No. of patients who 40 (16.7%)

were started on treatment in  (50M + 20F) (30 +10)
BE simultaneously
Ocular hypertensives 20 (7%) 10 (3.5%)

*Group A: Timolol BD, T Group B: Timolol GFS OD, #:4 were on ACE inhibitors
and 1 on beta blocker. In Group B all 4 were on ACE inhibitors.

All patients in both groups showed some amount of IOP reduction
after 6 months of treatment. In group A, the mean IOP before the
treatment, at 8 am, 10 am, 12 noon, 2 pm, 4 pm, 6 pm, 8 pm, 10 pm,
12 am, 2 am, 4 am and 6 am decreased by 8.5+2.40, 8.85+2.68,
10.1742.18, 10.32+2.05, 10.03+2.28, 9.28+3.04, 8.71+3.00,
8.36+2.31, 9.1842.22, 9.39+1.96, 9.07+2.18 and 9.18+2.39mmHg
respectively. In group B, the mean IOP for the corresponding times
came down by 7.95+2.40, 8.75+2.33, 9.49+1.64, 9.52+2.06,
8.93+2.50, 8.27+3.24, 7.59+3.04, 8.35+2.03, 8.36+2.36, 8.63+1.96,
8.45+1.98 and 7.30+2.86 respectively. These are depicted in Tables 2
and 3. Mean IOP in group A before treatment was 25.12 which
reduced to 15.88 after six months. Mean IOP in group B reduced from
25.0310 16.56. Peak IOP in group A reduced from 27.96 to 18.36 and
in group B from 27.71 to 18.54. After the initiation of treatment,
change in systemic parameters was noted. In group A the pulse rate,
systolic BP and diastolic BP reduced by 3.07 + 1.39, 2.64 + 2.04 and
2.21%1.66. In group B the same reduced by 0.39 £ 1.23 0.57 =

Table 2. Effect of Group A (Timolol in aqueous solution BD) at various
timings (as shown by reduction in IOP after 6 months, at various timings)

Tire BT* AT (Mean + SD) Difference P

(Mean + SD") mmHg (reduction in

mmHg N*=280 10P'

(Mean + SD)

8am 25.71+2.38 17.21 +1.83 850 +2.40 <0.001
10am 25.40 £ 2.45 16.53 +1.29 8.85 +2.68 <0.001
12pm  25.86+1.90 15.67 +1.38 1017 +2.18 <0.001
2 pm 25.79 £1.81 15.46 +1.45 1032 +2.05 <0.001
4 pm 25.39+£1.91 15.35 +1.66 1003 +2.28 <0.001
6 pm 24.75+2.84 15.46 +1.52 9.28 +3.04 <0.001
8 pm 24.50 + 2.92 15.78 +172 871 +3.00 <0.001
10 pm 25.28 + 2.46 15.92 +186 8.36 +231 <0.001
12 am 24.82 +2.24 15.64 +1.80 9.18 +2.22 <0.001
2am 25.00+2.28 15.60 +2.07 9.39 +1.96 <0.001
4 am 25.03 +2.68 15.96 +171  9.07 +2.18 <0.001
6 am 25.07 + 3.12 15.89 +181 9.18 +2.39 <0.001

*BT: Before Treatment, tSD: Standanrd Deviation, + N: Number of eyes, § AT: After
Treatment, || IOP: Intra-Ocular Pressure, 1 P: P value

Table 3. Effect of Timolol GFS OD at various timings

Tire BT AT Difference P
Mean + SD Mean+SD  (reduction in IOP)
(mmHg) (mmHg) Mean + SD

8am 25.22 + 2.56 17.26+1.17 7.95+ 2.40 <0.001
10am 24.76 £2.45 16.01+1.61 8.75+2.33 <0.001
12 am 24.94 +2.01 15.45+1.18 9.49+1.64 <0.001
2 pm 25.29 £2.13 15.76+1.08 9.52+2.06 <0.001
4 pm 25.01 £2.35 16.07+1.11 8.93+2.50 <0.001
6 pm 24.51 £3.03 16.23+1.13 8.27+3.24 <0.001
8 pm 24.03 £3.12 16.44+1.13 7.59+3.04 <0.001
10 pm 24.69 +2.06 16.33+1.24 8.35+2.03 <0.001
12 am 25.05 £2.17 16.69+1.39 8.36+2.36 <0.001
2am 25.36 £1.83 16.72+1.12 8.63+£1.96 <0.001
4 am 25.79 £1.93 17.33+.98 8.45+1.98 <0.001
6 am 25.69 +.88 18.39+1.03 7.30+2.86 <0.001

Table 4. Comparison of effectiveness between the two groups, at
various Timings

Timolol Timolol GFS

Tire Mean + SD Mean = SD P value
8am 850+ 240 7.95+2.40 402
10am 885+ 2.68 8.75+2.33 .878
12 am 10.17 +2.18 9.49+1.64 192
2pm 10.32 £ 2.05 9.52+2.06 .156
4 pm 10.03 £2.28 8.93+2.50 .092
6 pm 928+ 3.04 8.27+3.24 .236
8 pm 8.71+3.00 7.59+3.04 A71
10 pm 836+ 231 8.35+2.03 .995
12 am 9.18+222 8.36+2.36 .188
2am 939+ 196 8.63+1.96 .156
4 am 907+218 8.45+1.98 275
6 am 9.18+2.39 8.30+2.86 114

2.43 and 0.50 £ 2.01. 70 patient in group A and 90 patients in group
B had ocular sideeffects. Blurring of vision was most common in
Group B, which was transient, just after instillation of eye drops.
Spontaneous recovery occurred with in 45 minutes. Foreing body
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sensation, Hyperemia, and ocular discomfort were other side effects
noted. None of them developed severe complications like
conjuncivitis, Keratitis, uveitis etc. The visual acuities which were
measured in snellens chart were converted to approx ETDRS letters as
described by Gregori. ® Mean visual acuity changed from 64 to 62 in
group A where as it changed from 63 to 48 in group B, one minute
after instillation of eye drops. This shows that the Gel Forming
Solution has blurring effect on vision temporarily.

Table 5. Side Effects

Adverse effect Timolc_ll Timolol GFS
(No.of patients) (No.of patients)
Hyperemia 10 10
Blepharitis 0 0
Dry eye 0 0
Foreign body sensation 20 20
Tearina 0 0
Transient blurring of vision 20 50
Discomfort 20 10
Eye discharge 0 0
total 70(25%) 90 (32%)
ANALYSIS AND RESULTS

Statistical Analysis were made with SPSS software (SPSS for
Windows, version 13.0, SPSS Inc., Chicago, Illinois, USA). For the
effect on IOP in each group, Paired sample statistics was done with
95% confidence interval. In Group A, 280 eyes of 210 patients, and in
Group B, 280 eyes of 240 patients were analyzed. In each group the
analysis was done for the amount of IOP reduction at various timings
of the day, Amount of Mean IOP (average of all twelve IOP readings
in a day) reduction, Amount of Peak IOP (Highest IOP recorded)
reduction and change in systemic parameters. Paired-Sample T test
was used for the above. Intergroup comparison was done with respect
to IOP reduction at various timings, Mean IOP reduction and Peak
IOP reduction. Independent-Samples T test was used for the above
analysis. The P value for reduction of IOP at each second hourly
timing, in both groups was <0.001 suggesting that both groups are
effective in bringing down the 10P at all times of a day. GROUP A:
the Mean IOP before treatment was 25.12 +1.48 with standard error
of mean (SEM) of 0.28. six months later the Mean IOP was
15.88+1.10 with standard error of mean of 0.21. P value was less
than <0.001, suggesting the significant effect of Timolol BD in
reduction of mean IOP. The Peak IOP beore treatment was
27.96+1.29 with SEM 0.24 and after treatment 18.36+1.40 with
SEM 0.26. P value was <0.001. The pre treatment pulse, systolic
BP and Diastolic BP were 74.89+1.73, 127.93+6.87 and
84.21+4.53 with SEM 0.33, 1.30 and 0.86 respectively. The post
treatment values were 71.82+1.91, 125.29+5.92 and 82+3.61 with
SEM 0.36, 1.12 and 0.68. P values for the all the above
parameters were <0.001 suggesting significant systemic effect of
timolol in aqueous solution. BCVA before instillation of eye
drops was 62.64+6.62 with SEM 1.25. One minute after
instillation of eye drops was 62.61+6.64 with SEM 1.25. P value
was 0.57, showing that the timolol in aqueous solution has no
blurring effect.

GROUP B: the Mean IOP before treatment was 25.03 £1.26 with
SEM of 0.24. six months later the Mean IOP was 16.56+0.83
with SEM of 0.16. P value was less than <0.001, suggesting the
significant effect of Timolol GFS OD in reduction of mean IOP.
The Peak IOP beore treatment was 27.71+1.01 with SEM 0.19
and after treatment 18.54+1.04 with SEM 0.20. P value was
<0.001. The pre treatment pulse, systolic BP and Diastolic BP were
74.29+3.16, 128.14+6.88 and 83.29+3.45 with SEM 0.60, 1.30
and 0.65 respectively. The post treatment values were
73.89+1.91, 127.57+7.47 and 82.79+3.37 with SEM 0.48, 1.41

and 0.64. P values were 0.10, 0.22 and 0.20 suggesting that
Timolol GFS has no significant effect on systemic parameters.
BCVA before instillation of eye drops was 52.64+11.28 with
SEM 2.13. One minute after instillation of eye drops was
44.39+11.19 with SEM 2.11. P value was <0.001 showing that
the timolol GFS has statistically significant blurring effect.
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INTERGROUP COMPARISON: Independent-samples T test was
used with Levene’s test for equality fo variances with 95%
confidence interval of the difference. The P value obtained for Mean
and Peak IOP were 0.134 and 0.57 suggesting that there is no
statistically significant difference between two groups in their effect
on reducing mean and Peak IOP. P values obtained when both groups
were compared for their effect on systemic parameters like Pulse,
systolic BP nd Diastolic BP were <0.001, 0.001 and 0.001 suggesting
that the systemic effect seen with timolol BD is statistically
significant. Mean reduction in number of letters after instillation of
drops were 0.04 and 8.25 for groups A and B respectively. The P
value was <0.001 suggesting that there is statistically significant
difference between both groups in their vision blurring effect. 10 and
20 patients in both groups had hyperemia and foreign body sensation
respectively. Transient blurring of vision after instillation of eye
drops was noted in 20 patients in group A, where as same was noted
in 50 in group B. Discomfort was noted in 20 patients in Group A and
10 in group B. Percentage of missed doses was calculated to know the
compliance. The mean percentage of missed doses in group A was
13.53+4.27 and in group B was 8.67+ 6.33. P value was 0.002
suggesting that the patient, missing the medicine dosage is
significantly high in group A.

DISCUSSION

Twice daily dosing is the recommended regimen with timolol
solution. Timolol in "gel forming solution” formulation combines
timolol maleate with a unique vehicle, a highly purified
heteropolysacharide derived from gellan gum. This bio-adhesive
gel increases corneal contact time.'® This feature allows once daily
dosing with timolol gel. Because patients with primary open
glaucoma must use topical ophthalmic medications for many years,
this simplified regimen should make treatment more acceptable to
patients. The lower systemic absorption also decreases the
incidence of systemic side effects.?®%! The results of this study show
that, the Timolol in GFS 0.5% administered once daily is equivalent
to timolol 0.5% administered twice daily, in effectively controlling
the 1OP. This observation corresponds with the earlier reports
comparing these two drugs. 2?2 ¥ The  systemic effects like
reduction in pulse and blood pressure were not present with timolol in
GFS. Timolol in aqueous solution has shown systemic effect, which
was statistically significant. But clinically none of the patients had
gross deviation of systemic parameters. The effect was very mild.
This corresponds with a study done by Dickstein in which serum
concentration and reduction in heart rate were analyzed. They have
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found systemic absorption of both formulation but the timolol gellan
has significantly less reduction of heart rate and less serum
concentration.? This less systemic effect of GFS can be explained by
the viscous nature of solution. On topical instillation the solution gets
converted into a gel and thus, less drained into the nasolacrimal duct.
The statistically significant change by timolol, in pulse rate
(-3.07 beats /min), systolic BP (-2.64 mmHg) and diastolic BP
(-2.21 mmHg) is not considered to be of clinical importance. Boger
et al. have provided preliminary evidence of eventual readjustment in
pulse rate among patients undergoing long term therapy with timolol.
25 But this increase in viscosity on instillation into culdesac can form
a thick film over cornea and blur the vision. Our patients have shown
significant visual acuity reduction 1 min. after instillation of timolol
GFS. Also 50 (20%), patients complained of blurring of vision. But
none of the patients were troubled enough to discontinue the drug.

Blurring of vision was the most common adverse effect with
timolol in GFS. Fifty patients had this problem. Blurring of vision
was maximum immediately after instillation and stayed upto 30-
60 minutes. But none of them discontinued the drug. Upto 16% of
blurring of vision has been reported in earlier studies.’®?* Our
study shows slightly increased frequency of this complication.
Twenty five percent in group A and 32% in group B had
complained of side effects. This difference between the two
groups was not statistically significant. Most common adverse
effects in group A were foreign body sensation (7%), discomfort
(7%), and blurring of vision (7%). Most common adverse effect in
group B was blurring of vision (20%).No serious side effects were
complained of in either group. Reported adverse events were
generally mild, usually resolved and did not interrupt continuation of
the study. In a study by Schenker et al., 20% in timolol solution
group, and 25% in Timolol gel group had some adverse events.
The most common adverse effect noted was upper respiratory
tract infection in both the groups.’® The most prevalent adverse
ocular events in the study by" Timolol GFS study group"” include
redness, blepharitis, discomfort and blurred vision.*® In a similar
study by Harsh, the main ocular adverse effects were redness,
discomfort, blurred vision, foreign body sensation. The only
symptom that showed a difference between the two medications
was blurring of vision."?About Thirteen percent of doses were
missed in group A out of 360 doses and 8.67% were missed in
group B out of 180 doses. the P value of 0.002 suggests that group
B has significantly less number of misses, and thus has more
compliance Since the compliance is influenced by the drug
regimen, lowering the drug frequency should improve the
compliance.?

Conclusion

Timolol 0.5% in Gel forming solution administered once daily is as
effective as Timolol 0.5% in aqueous solution administered twice
daily, in reducing IOP in open angle glaucoma, after six months of
treatment. Timolol GFS has less systemic effects and more
compliance. Our observations suggest that the more convenient
0.5% timolol in GFS once daily can be offered as an equally
efficacious and well tolerated alternative to twice daily 0.5%
timolol in aqueous solution in open angle glaucoma.

Acknowledgements: | thank all duty doctors who helped in
recording IOP around the clock.
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