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Abstract

Aim: To study the prescribing patterns and cost analybianti glaucoma medications in a tertiary carackeng
hospital.M aterials and M ethods: This was a prospective study conducted in 62 ptstief either sex who presented in
the Department of Ophthalmology with an establistie@inosis of glaucoma as per Asia Pacific Glauc@ualelines
(SEAGIG). A specially designed proforma was usedctdlect data. Visual acuity with and without cantien,
intraocular pressure measurement with applanatimmometer which was corrected with pachymetry, strepic
evaluation of optic nerve head and Humphrey visaualysis was done to establish the diagnosis afcglaa. All
prescriptions were analyzed for the nature of diugscribed, percentage of prescriptions that dedumono therapy
versus fixed dose combinations, the preferred regiohosen and switch over amongst the variouseda®ssults: The
incidence of glaucoma was maximum in the-6" decades of life. Mean age was 58+/_ 13.781, widtesn63% and
females 11.29%. Both eyes were affected in 49(P8)08f patients. Risk factors were identified comiyodiabetes
mellitus and hypertension. Thirty (50%) of patientere on beta blockers, followed by prostaglandialagues
13(21.6%) and fixed dosed combinations comprisig¢2@%) and alpha agonists 5(8.33%). The cost péiebof
monotherapy and fixed drug combinations was andlyamed beta blockers were the most economical diugbe
management of glaucom&onclusion: Beta blockers remained the first drug of choicofieed by prostaglandin
analogues. No patient had clinically significanulac or systemic side effects from beta blockers #rcontinues to
remain a suitable economical option in patientdw@cioeconomic constraints in contrast to the @tasworld literature

that choses prostaglandin analogue over beta hiecke
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| ntroduction

Glaucoma refers to a spectrum of ophthalmic dissrde
characterized by slow progressive degeneration of
retinal ganglion cells that leads to permanent
deterioration of the visual filed and loss in visidt
manifests with functional and structural changeme@l
with increased intraocular pressure which is ambleda
to medical treatment to minimize disease progressio
[1,2,3,4]. Glaucoma is classified as primary and
secondary and further based on configuration of the

angle as open or closed angle. Glaucoma is the thir
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leading cause of irreversible blindness with an
estimated 66.8 million people with visual impairmhen
and 6.7 million blind from glaucoma [5]. India h&as.2
million people over the age of 40 years with glaveo
and with increased longevity this number is estaddb
increase to 16 million by the year 2020 [6].

The Chennai Glaucoma Study, Vellore Eye Survey,
Andhra Pradesh Eye Disease Study and The Aravind
Comprehensive Eye Survey are all regional landmark
population based studies that have well established
prevalence and demographic of Glaucoma in the
southern parts of India [6,7,8,9].A step laddetgratto
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management of glaucoma is followed with primary
intervention being medical management [2].

Management of glaucoma as per SEAGIG Guidelines
[10] recommends establishing a diagnosis, followgd

a baseline intraocular pressure measurement, gettin
target intraocular pressure and initiating therafith a
wide number of anti glaucoma medications availdble
the ophthalmologist, prescribing patterns show
considerable variation, with prostaglandin analegue
and beta blockers being the preferred first lingmfgs
[10].

We aimed to determine prescribing patterns and side
effects of various anti glaucoma drugs in our hiagpi

Materials and M ethods

This was a prospective study done over a perioshof
months after approval from institutional ethics

Results
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committee. Sixty two patients of either sex withell
established diagnosis of glaucoma (as per SEAGIG
Guidelines) were included in the study [10]. A spbg
designed proforma was used to collect data which
included patient demographics, past medical and
medication history, socioeconomic status, and syiste
comorbidities. History of previous ocular surgenmyda
present medications for each patient was documented
In patients with known and newly diagnosed glaucoma
all prescriptions were analyzed for the names, dose
frequency, duration and class of drug prescribed,
percentage of monotherapy versus fixed drug
combination and cross over between classes was
documented for those patients who did not achibee t
target intraocular pressure. Only topical medicatio
were analyzed although tablet acetazolamide was the
only oral anti glaucoma medication prescribed.
Systemic co morbidities which accounted for risk
factors in primary glaucomas were documented.

Demographic analysis showed mean age group of 583781 years with patients in the range 50-594&%) having
the maximum incidence of glaucoma. Males constitute 39 (63%) and females 23 (37%) of the patietiidied.
Amongst the patients included in the study 18(29% e patients with a known history of glaucoma 44d71%) were
newly diagnosed patients. Both eyes with asymmadtiitvolvement was seen in 49 (79.03%) of eyes. Oaegle
glaucoma constituted to the majority of cases afigbhma 39(62.90%) followed by secondary glaucom#24520%),
and primary angle closure glaucoma made up 7(11).29%e total patients analyzed.

Diabetes mellitus was the most common systemic catson 35(56.45%) of the patients studied, folldwby
Hypertension 27(43.55%). Target pressure was aetliev43 (69%) of patients who were managed medgjoahere as
2 (3%) and 17(28%) of patients required laser amdisal treatment respectively.

Table-1: Distribution of anti glaucoma drugs

Drugs Patients (60) Percentage (%)
Beta blockers 30 50
Prostaglandin analogues 13 21.6

Alpha 2 agonists 5 8.33

Fixed dose combinations 12 20

Table-2: Dosing frequency

Frequency Patients (60) Per centage (%)
Once daily 13 22

Twice daily 47 78
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Table-3: Typesof drug regimen

Type Patients(60) Percentage (%)
Single drug regimen a7 78.33

Fixed dose regimen 12 20

Triple drug regimen 1 1.67

Table 4: Ocular side effects of beta blockers

Ocular side effects Number of patients
Hyperemia 5
Burning 4
Stinging 2
Dryness 3
Punctate keratitis 2

Table-5: Cost analysis of anti glaucoma medications per eye/both eyes

Anti glaucoma medication Single eye Both eyes
Timolol 0.5% eye drops Rs 284 Rs 565
Betoxolol 0.5% eye drops Rs 288 Rs 580
Latanoprost 0.005% eye drops Rs 2263 Rs 4467
Bimatoprost 0.3% eye drops Rs 2628 Rs 5212
Brimonidine 0.2% eye drops Rs 1423 Rs 2847
Dorzolamide+timolol eye drops Rs 1887 Rs 3766
Bimatoprost +timolol eye drops Rs 2233 Rs 5621
Latanoprost +timolol eye drops Rs 2233 Rs 5621
Brimonidine+timolol eye drops Rs 1660 Rs 3321

Beta blockers were the most commonly prescribedsdimi 30(50%) of the patients, followed by prostaglin analogues
in 13(21.6%), alpha agonists in 5(8.33%) and fideay combination in 12 (20%) of patients. (Tablédbsing schedule
is depicted in Tab 2. Timolol (0.5%) was prescribed21 (35%) and betaxolol in 9 (15%) of patieritatanoprost
(0.005%) was prescribed in 2 (3.33%) in comparisobimatoprost (0.01%) in 11(18.33%) of patientsZatamide and
timolol was the most commonly prescribed fixed dosenbination 6(10%) followed by prostaglandin agake and
timolol and alpha agonist and timolol in 2 (3.33@gch. Single drug regimen was effective in 47(7&B8f patients.
(Table. 3) Hyperemia was the most common side effepatients on beta blockers (Table 4) and hyjisis in 7
patients on prostaglandin analogues. Hyperemiabittet taste was most commonly encountered sideceff patients
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on alpha agonist and dorzolamide respectively.2D896%) patients were lost to follow up. Cost te gatient per day
was calculated by dividing the maximum retail prinethe number of drops in each bottle and muligythis with
average number of drops prescribed daily. Coststifylaucoma drugs for single and both eyes apéctizl in Table 5.

Adequate counseling regarding the nature of theadis, drugs, dosing frequency, storage conditindsnasolacrimal
duct occlusion was explained to every patient inadtempt to reduce systemic absorption and imprpagent
compliance and adherence. The cost of anti glaucoetdication per drop, per bottle, per eye and ith leyes per year

were calculated in this study.

Discussion

The socioeconomic burden of glaucoma is large &s it
now the second most common cause of irreversible
blindness in India only after cataract with a potégel
estimate of 16 million people blinded by this cdiudi

by the year 2020 [6]. Lowering the intraocular grese

is the only method of treating glaucoma at presemnt
this can be achieved in most patients with prinapgn
angle glaucoma.

The demographic pattern which included 63% of male
and 37% female with maximum incidence in tie68
decade was not in consistency with results fronemth
population based studies such as the Chennai gtaaico
study [6] which showed a female preponderance én th
incidence of glaucoma. Forty nine patients (79.08%)
patients had bilateral involvement at presentation.

In our study 39 (62.9%) patients had Primary Open
Angle Glaucoma out of which 27(43.55%) were males
and 12(19.35%) were females. The Aravind
Comprehensive Eye Survey found a higher prevalence
of POAG in males (68.75%) than females (31.25%) [9]
Among the causes of secondary glaucoma phacolytic
and pseudoexfoliative glaucoma accounted for
5(8.06%) and 4(6.45%) of patients respectively. The
Chennai Glaucoma Study reported an incidence 663.8
psuedoexfoliation in the rural south Indian popolat

[6].

Forty three (69%) of the 62 patients were treat@t w
medical therapy alone. Beta blockers were the most
commonly prescribed medication in 30(50%) patients
of which 21(35%) received timolol (0.5%) eye drops.
This is in agreement with studies by Yadav et ladit t
reported 93.88% predominance of beta blocker
prescriptions followed topical carbonic anhydrase
inhibitors (15%), prostaglandin analogues (8.88%d] a
cholinergics (3.33%) [11]. A similar trend of
predominance of beta blocker prescription was also
seen in studies by Sharma et al [12].
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Prostaglandin analogues were the second most
commonly prescribed accounting for 13(21.6%) of
prescriptions in our study. Yadav et all reported a
8.88% use of PGA in their study where as Sharna et
reported 1% [11.12]. PGA have superior efficacy and
safety profile in comparison to other anti glaucoma
medications which was demonstrated in a study by
Singh et all [13] and western literature conformshe
same fact.

Our study had 12 patients who were on fixed dose
combinations, most commonly dorzolamide -+timolol
because of their ability to achieve a nocturnal and
diurnal intraocular pressure lowering similar toe th
results of a study by Pal et al [14]. Fixed dose
combinations have the advantage of better commianc
decreased toxicity and side effects and wash aunh fr
the eye and this has been consistently demonstiated
studies by Hwang et al [15] and Yadav et all [JHDPC
were prescribed in 26.66% of prescriptions by Yaeav
al and in agreement with our study of dorzolamide +
timolol combination being the preferred combination

Beta blockers were found to be cost effective in
comparison to other drugs with the lowest price for
timolol eye drops followed by betoxolol. The annual
cost for timolol and betoxolol was Rs 565.70 and Rs
580.35 respectively. Beta blockers were the preterr
class in our study similar to studies by YadavIEt1d

and Singh et al[12] taking into consideration the
socioeconomic status of the patients being tremtexd
these studies. PGAS' were the most expensive with
Bimatoprost between Rs 2555 to Rs 5215 for generic
and patent versions respectively. Fixed dose
combinations were in between the cost of beta leleck
and PGA. The trend is different in western literatu
where prostaglandin analogues are the first drdgs o
choice. [16,17]. This can be explained by the socio
economic constraints in India .

Conclusion
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Beta blockers and prostaglandin analogues are the
predominant anti glaucoma medications but with an
obvious difference in the prescribing trends acrbss
globe. Beta blockers remain the first line of dimghe
medical management of glaucoma and this can be
explained and accounted for by the socioeconomic
constraints and poor level of literacy in out pairthe
world in comparison to western literature.
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