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Abstract

Background: Glaucoma is a worldwide major blinding eye disease. Medical
treatment aims at reduction of intraocular pressure (IOP) to prevent further damage to
the optic nerve. Dorzolamide 2.0% + timolol 0.5% (D / T - FC) (Cosopt®) and
brinzolamide 1.0% + timolol 0.5% (B / T - FC) (Azarga®) are both types of
commercially available fixed dose combination eye drops that are used to treat
primary open angle glaucoma (POAG) and ocular hypertension (OHT). Dorzolamide
and brinzolamide are topical carbonic anhydrase inhibitors (CAIs) fixed combined
with timolol a beta-adrenoceptor blocker. CAls and beta blockers reduce 10P through
inhibiting the production of aqueous humor by the ciliary epithelium.

Aim: The aim of this prospective clinical therapeutic study was to compare the
efficacy and side effects of both combinations in POAG and OHT.

Patients & methods: 50 cases of POAG / OHT were enrolled in this study. The
patients were randomly assigned to 2 groups with 25 patients in each group. Group 1
received D/ T - FC eye drops twice daily while group 2 received B/ T - FC eye drops
twice daily. Baseline IOP was measured and recorded and then followed up at regular
intervals of 2 weeks for one month then monthly for 6 months and then the percentage
of reduction was determined. The side effects questioned and reported by the patients
were recorded.

Results: Both groups had a statistically significant reduction in IOP from baseline
(P=0.0001). In the first group 10P reduction ranged from 7.0 to 12.0 mmHg (21.9 -
37.5 %) while in group 2 IOP reduction ranged from 6.5 to 11.0 mm Hg (20.7 — 37.9
%). No significant difference existed between the 2 groups (P=0.6075). Group 2
reported less adverse effects than group 1 (P=0.0412).

Conclusion: Both combinations were equally effective in reducing IOP in glaucoma
and OHT patients, however B/ T - FC was more tolerated.
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Introduction

Glaucoma is a major eye disease. It is the second leading cause of preventable
blindness globally and in most regions of the world (1, 2).

Glaucoma is a heterogeneous group of disorders. All forms of the disease have in
common a potentially progressive and characteristic optic neuropathy which is
associated with visual field loss as damage progresses, and in which intraocular
pressure (I0P) is usually a key modifying factor (3).

Primary open angle glaucoma (POAG), the most common type of glaucoma, is a
chronic progressive disease often, though not always, accompanied by elevated 10P
In this disorder, retinal ganglion cell loss and excavation of the optic nerve head
produce characteristic peripheral visual field deficits. Patients with normal-tension
glaucoma present with typical visual field and optic nerve head changes, without a
documented history of elevated 10P. A variety of secondary causes, such as pigment
dispersion syndrome and ocular trauma can result in glaucoma as well. Ocular
hypertension (OHT) is IOP higher than normal (>21 mmHg) in the absence of optic
nerve damage or visual field loss (4).

Reduction of elevated 10P is the only established modifiable risk factor shown to
reduce the risk of glaucoma-associated optic neuropathy (5, 6) Treatment options for
glaucoma includes medications, laser and surgery.
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Medications lower IOP either by decreasing production of aqueous humor by the
ciliary epithelium or by increasing aqueous outflow through the trabecular meshwork
(conventional) pathway or uveoscleral (unconventional) pathway (7, 8). Currently,
there are five major classes of drugs used for the treatment of glaucoma: (a)
cholinergics (acetylcholine receptor agonists); (b) adrenoceptor agonists; (c) carbonic
anhydrase inhibitors (CAIs); (d) beta-adrenoceptor antagonists; and (e) prostaglandin
analogues (PGAs) (9, 10).

Treatment typically begins with the selection of an agent for IOP reduction. The use
single medication to reach the target 10P is preferable, but when this is not possible
then the concomitant use of two or more medications is necessary. In fact the Ocular
Hypertension Treatment Study showed that almost 40% of patients will require a
combination of two or more medications to achieve a 20% reduction in intraocular
pressure (5).

When a combination of medications is used the co-administration of each medication
from a separate eye drop bottle can reduce the therapeutic effect through adversely
affecting patient compliance (11-13), the wash-out effect of the first medication if
inadequate time spacing kept between the first and second medication (14), and
increasing cost. The use of a fixed dose combination eye drops will address some of
these problems.The aim of this study was to compare the efficacy (in terms of
reduction of IOP) and side effects of both fixed dose combinations in cases of POAG
and OH.

Patients & methods

This hospital based study was performed at our ophthalmology department in Al-
Zahra' Teaching Hospital in Al-Kut - Wasit governorate, Iraq from January to
November 2013. It was conducted in accordance with the ethical principles described
by the Declaration of Helsinki. Informed consent was obtained from all participants.
The study design was a comparative prospective clinical therapeutic randomized case
series in which 50 cases age >20 years recently diagnosed with unilateral or bilateral
POAG or OHT were enrolled. Patients on other medical treatment or who had surgery
were not included.

A detailed history was acquired including history of systemic condition that might be
adversely affected by the medications and comprehensive ophthalmic examination
was performed. The ophthalmological assessment included measuring visual acuity
(unaided and corrected), measuring baseline 10P by Goldmann applanation
tonometer., examination of the eye anterior segment by a slit-lamp biomicroscope,
examination of drainage angle by gonioscopy and examination of the posterior
segment by dilated funduscopy and observing the optic nerve head. The visual field
was tested using an automated static perimeter glaucoma program. The 50 patients
were randomly assigned into 2 groups each with 25 patients. Group 1 received
dorzolamide 2.0% + timolol 0.5% eye drops (D / T - FC) (Cosopt, Merck & Co Inc.,
USA) twice daily while group 2 received brinzolamide 1.0% + timolol 0.5% eye
drops (B/ T - FC) (Azarga, Alcon, USA) twice daily. Baseline IOP was measured and
recorded before commencing treatment and then followed at regular intervals of 2
weeks for 1 month then monthly for 6 months. Measurement time was at morning
between 9 and 12 am. The percentage of reduction was determined. Side effects
questioned and reported by the patients were recorded.
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Statistical analysis of data to determine patients characteristics. Chi square test was
used to determine significance level.

Results

The patients' characteristics are shown in Table (1). Their age range was 23-70 years
(mean 52 * 8 years). Of the 50 patients, 24 (48%) were males and 26 (52%) were
females. Patients were randomly assigned to 2 groups each group with 25 patients.

Average baseline IOP was 32 mmHg in group 1 and 29 mmHg in group 2. After 6
month there was 7.0 to 12.0 mmHg (21.9 — 37.5 %) and 6.5 to 11.0 mmHg (20.7 —
37.9 %) reduction in baseline IOP in group 1 and group 2 respectively. The I0P
reduction in both groups was statistically significant (P=0.0001). No significant
difference was found between the 2 groups (P=0.6075). IOP reductions are shown in
Table (2).

Ocular adverse effects reported included burning, stinging, and irritation. The number

of cases was higher (3) (12 %) in group 1 compared to 1 (4 %) in group 2 (P=0.0412).
No serious adverse effects occurred.

Table (1): Demographics of patients

No. of cases 50 case

Age range 23-70 years
Mean age = SD 52 + 8 years
Sex M / F (ratio) 24 /26 (1.5:1)

Table (2): I0OP reduction

Baseline IOP | Minimum reduction | Maximum reduction
Group 1 (n=25) | 32 mmHg 7 mmHg (21.9%) 12 mmHg (37.5%)
Group 2 (n=25) | 29 mmHg 6.5 mmHg (20.7%) 11 mmHg (37.9%)
P=0.6075
Discussion

Carbonic anhydrases (CAs) are metalloenzymes that catalyze the reversible hydration
of carbon dioxide and bicarbonate. Their pivotal role in metabolism, ubiquitous nature
and multiple isoforms (CA 1-XIV) has made CAs an attractive drug target in clinical
applications (15). Carbonic anhydrase inhibitors (CAls) are sulfonamides. Both
dorzolamide and brinzolamide are second generation topical CAls (16). Dorzolamide
was released as an alternative to acetazolamide, a first generation oral CAl, in the
treatment of chronic open angle glaucoma and ocular hypertension to eliminate most
of the systemic side effects associated with it use. However, dorzolamide still has
several side effects such as dysgeusia (altered taste), eye pain, stinging and
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conjunctival hyperemia (17). Dorzolamide lowers IOP by decreasing the production
of aqueous humor from the ciliary epithelium. Furthermore, topically applied
dorzolamide penetrates directly to the posterior segment of the eye and its presence is
consistent with the initial report that dorzolamide increases retinal blood flow velocity
in patients with normal tension glaucoma (18). Brinzolamide is a newer selective CA
Il inhibitor. It is a more potent inhibitor among the other catalytically active CA
isoforms compared to dorzolamide (15).

When it is used as monotherapy dorzolamide 2.0% eye drops and brinzolamide 1.0%
eye drops are administered 3 times daily. Timolol 0.5% eye drops is administered 2
times daily. Relative 0P reduction from baseline is peak -22% (-24% to -20%) and
trough -17% (-19% to -15%) for 2.0% dorzolamide; peak -17% (-19% to -15%) and
trough -17% (-19% to -15%) for 1.0% brinzolamide; and peak -27% (-29% to -25%)
and trough -26% (-28% to -25%) for 0.5% timolol (19). Fixed dose combinations
have become a popular choice for topical treatment of glaucoma. The fixed
combination of dorzolamide 2.0% or brinzolamide 1.0% with timolol 0.5% was
shown to be superior to individual components and noninferior to the concomitant use
of both agents in lowering IOP (20-22).

In this study we compared the fixed combination of dorzolamide 2.0% + timolol 0.5%
eye drops (D / T — FC) with the fixed combination of brinzolamide 1.0% + timolol
0.5% eye drops (B / T — FC) in terms of ocular hypotensive effect and adverse effects.
The results of this study were consistent with those reported in previous studies
comparing the 2 FCs of antiglaucoma medications (23, 24). The ocular hypotensive
effects of both FCs were similar. Both produced a significant reduction in baseline
IOP.

The lower ocular irritation of B / T — FC eye drops over D / T — FC eye drops is
because B/ T — FC eye drops has a neutral pH of 7.2 compared to 5.6 of D/ T — FC
eye drops (25). Furthermore, eye drops containing dorzolamide use sodium citrate as
a buffer whereas none is present in the eye drops containing brinzolamide. On the
other hand blurred vision may be a problem with B / T — FC eye drops because of its
suspension form. Despite that Mundorf et al. reported that 79.2 % of patients
preferred Azarga over Cosopt. The differences in preference, discomfort, and adverse
events are likely attributable to formulation differences given the similarities of the
active ingredients. Stronger patient preference for B / T — FC eye drops may lead to
better therapeutic compliance (26). Rossi et al reported that B / T — FC eye drops is
associated with reduced topical discomfort and improved signs of ocular surface
disease. The good tolerability and comfort of this FC might contribute to good patient
adherence (27).

Auger et al in a study aimed to determine the impact of switching patients requiring
multiple drug treatment from the D /T — FC to the B/ T — FC and potential effects on
tolerability and compliance reported a reduction in stinging but an increase in blurred
vision. They concluded that the advantage of one eye drop over the other then
becomes patient-specific, depending on which side effect they find most tolerable and
suggest that both eye drops are acceptable choices in treating patients with glaucoma,
and are interchangeable if compliance becomes an issue because of a specific side
effect of one eye drop or the other (28).
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Conclusion

Both combinations were equally effective in reducing IOP in glaucoma and OHT
patients, however the B + T FC was more tolerated.

Disclosure
The author reports no conflicts of interest in this work.
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