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This study was conducted to evaluate the prescribing pattern of anti-seizure medica-
tions (ASMs) at a tertiary care hospital. The extent and pattern of concurrently used me-
dications for co-exiting illnesses was also studied. Attention was focussed in particular on
co-existence of bronchial asthma with epilepsy and co-medication of ASMs with xanthi-
nes. The study was carried out at the Central Pharmacy and at the Medical Records De-
partment. Data analysis at the central pharmacy showed 3.98% prescriptions for ASMs,
with maximum number for males. More drugs were prescribed during the second decade
of life and there were 2.17 drugs per prescription. The data for pattern and extent of use of
ASMs along with polytherapy and concurrently used medications revealed the highest
number of prescriptions for phenytoin, maximum number with single ASM, and pheny-
toin with phenobarbitone as most frequently prescribed combination. Co-administration
of ASMs with respiratory medications was found in 2.47%, with 38.8% prescriptions
having xanthines prescribed in them.

Xanthines, the well known CNS stimulants, a property attributed to their adenosine
receptor antagonistic activity, are considered potential seizurogenic agents. The results of
the present preliminary survey show an indirect evidence for co-existence of epilepsy
with asthma along with the extent of co-medication of ASMs with xanthines. Results in-
dicate the need for further studies to evaluate the consequences of co-medication of
ASMs with xanthines.
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INTRODUCTION

Drug utilization studies are known to improve
the prescribing practices and thus the standards of
medical treatment at all levels of health care. The
mushrooming pharmaceutical companies which
manufacture disproportionately large number of
drugs, are considered to adversely influence the
prescribing practices of medical professionals, in
addition to influencing the costs of health care [10].

Studies into prescribing practices introduced as
a new tool, therefore, appear not only to assess and
evaluate rationality in therapeutic practices but also
may be extended to identify pattern of use of drugs,
and hence potential drug interactions as a result of
polypharmacy and polytherapy, with anti-seizure
medications (ASMs) [22] used in the treatment of
epilepsy being no exception.

Epilepsy a common, chronic, neurological dis-
order requiring long-term drug treatment may co-
exist with other illnesses. A medical practitioner
may, therefore, face multiple levels of drug interac-
tions due to co-medication of other drugs with
ASMs. Xanthines, the well known central nervous
system (CNS) stimulants, are used in the treatment
of asthma. The CNS stimulant property of xanthi-
nes is attributed to their non-selective, antagonistic
activity at the adenosine receptor sites, hence, they
are considered potential seizurogenic agents [7].

Hitherto conducted studies [4–6], including our
own, on the action of ASMs and xanthines both in
animal models of seizure [15, 16] and in normal hu-
man volunteers [17, 27] have revealed antagonistic
interactions leading to the hypothesis that co-ad-
ministration of xanthines may either reduce the
seizure-protecting effect of ASMs or precipitate
seizures in individuals with low seizure threshold.

In the present study, an attempt was made at
evaluating the extent and pattern of use of ASMs in
seizure-related and not related disorders, and the
extent of their co-medication with xanthines. This
preliminary study is anticipated to assist us in iden-
tifying the magnitude of the co-existence of epi-
lepsy with asthma and the extent of co-medication
of xanthines with ASMs.

MATERIALS and METHODS

The study was conducted at St. John’s Medical
College & Hospital, a tertiary health care center
with all specialities. This is a 1200 bed hospital

with modern health care amenities for diagnosis

and treatment. The hospital has its own Central

Pharmacy for dispensing medications and it func-

tions during the morning and evening consultation

hours. The Pharmacy caters to the drug needs of the

out-patients and in-patients, including the casual-

ties. The drugs are stocked on the basis of recom-

mendations made by the clinicians from various

specialities and subsequently approved by the hos-

pital’s therapeutic committee.
The present prospective, cross sectional study

was carried out to collect the data on [A] all pre-

scriptions containing ASMs at the pharmacy coun-

ter and [B] at the Medical Records Department

(MRD), and details on prescriptions with ASMs

and xanthines. The prescription data were collected

personally by the investigator from the pricing

counter of the Central Pharmacy, every day except

Sundays and general holidays for a period of 90

days (3 months) between 10.30 to 13.00 and at the

MRD over 30 days (1 month). Data were collected

on specially designed questionnaires for evaluating

polypharmacy, i.e. the number of drugs per pre-

scription and the number of such prescriptions per

day to judge the rationality in prescribing habits.
The data on prescriptions for ASMs at the phar-

macy counter included: [a] patient information like

name, age, sex, and out-patient number, [b] drug

information, i.e. details of ASMs, viz. brand or ge-

neric name, the dose, treatment duration, including

cost of the medication based on the quantity dis-

pensed per prescription. Details on drugs prescribed

for concomitant illnesses, viz. psychiatric, cardio-

vascular, respiratory, etc. were also collected. Each

prescription order was considered as a single unit.
To evaluate the extent of co-existence of epi-

lepsy with asthma, the prescriptions having ASMs

and drugs administered for respiratory illnesses

were identified. The details of the nature of respira-

tory illness and treatment details were then col-

lected from the MRD, viz.: [a] the patient informa-

tion: age, sex, type of seizure-related, non-seizure

disorder and type of respiratory illness, [b] drug

information to obtain details on administration of

ASMs and xanthines (type of preparation, dose,

treatment duration) for asthma and other reasons,

co-existing with disorders either associated or not

associated with seizures. The data thus obtained

were analyzed particularly with respect to co-medi-

cation of ASMs and xanthines. These data have

been appropriately discussed.
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Analytical methods

The period of study and the number of prescrip-
tions was designed to obtain 95% confidence lim-
its. Data thus collected both at the Central Phar-
macy and at the MRD were then analyzed using
simple descriptive statistics as percentages and
were presented accordingly as tables and graphs.

RESULTS

The present cross sectional study conducted at
the Central Pharmacy and at the MRD of tertiary
Care Hospital, for a period of three months and one
month, respectively, revealed the following findings.

[A] Central Pharmacy

The study consisted in reviewing a total of 18,266
prescriptions over 90 days, on an average of 275
prescriptions per day, out of which 727 (3.98%)
prescriptions were for ASMs. Analysis of the rele-
vant demographic data showed higher number of
prescriptions for males (431/727, 59.28%) as com-
pared to those for females (296/727, 40.72%). The
maximum number of prescriptions were ordered
for the patients in the age group between 6 and 30
years, and 20/727 prescriptions (2.75%) had no age
indicated. Analysis of drug data for polypharmacy
revealed 2.17 drugs per prescription.

Out of the 727 prescriptions with ASMs for both
seizure and non-seizure disorders, the highest number
of prescriptions were for phenytoin (PHT) (41.41%),
followed by phenobarbitone (PB) (27.66%), carba-
mazepine (CBZ) (24.07%), sodium valproate (SV)
(4.95%) and least for diazepam (DZP) (1.37%),
with 3 prescriptions 0.55% for Gingko Biloba (GB)
(Fig. 1).

Extent of polytherapy with ASMs is shown
in Table 1. The number of prescriptions with one
ASM was the highest amounting to 649/727
(89.28%), and there were 74 prescriptions with two
ASMs (10.17%). The most frequently prescribed
combination for two ASMs was PB with PHT
(38/78 = 48.73%), while remaining 40 prescrip-
tions (51.27%) contained variable drug combina-
tions including 4/78 (3.85%) having three ASMs.

Table 1. Polytherapy with anti-seizure medications (ASMs)

No. of ASMs No. of prescriptions %

1 ASM 649 89.28

2 ASMs 74 10.17

3 ASMs 4 0.55

TOTAL 727 100.00

Table 2. Extent and pattern of drugs co-administered with anti-
seizure medications for co-existing medical illnesses

Drugs for co-existing medical
illnesses

No. of
prescriptions

%

Anti-psychotic drugs 57 7.84

Anti-tubercular drugs 38 5.23

Cardiovascular drugs 36 4.95

Anti-diabetic drugs 23 3.16

Drugs for respiratory illness 18 2.47

Miscellaneous drugs 155 21.32

TOTAL 327 44.97

Most prescriptions had ASMs prescribed by
their brand names 583/727 (80.19%) and only
a small proportion 144/727 (19.81%) by their ge-
neric names. Analysis of other groups of drugs that
were co-administered with ASMs for concomitant
illnesses is given in Table 2. The number of such
prescriptions was 327/727 (44.97%). The data re-
vealed the following categories of drugs that were
co-administered with ASMs: [a] anti-psychotic drugs
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(7.84%) [b] anti-tubercular drugs (5.23%) [c] car-
diovascular drugs (4.95%) [d] anti-diabetic drugs
(3.16%) [e] drugs for respiratory illnesses (2.47%)
and [f] miscellaneous drugs (21.32%). Remaining,
400 (55.03%) prescriptions had only AMSs pre-
scribed in them.

[B] The Medical Records Department

Detailed analysis of prescriptions involving co-
-administration of xanthine medications (as part of
drug prescription for respiratory illnesses) with
ASMs at the MRD revealed the following findings.

The demographic and drug data at MRD showed
18/727 (2.48%) prescriptions with drugs for respi-
ratory illnesses along with ASMs for seizure and
non-seizure disorders, and 7/18 (38.8%) of these
included xanthines prescribed for respiratory ill-
nesses. Out of 7 prescriptions there were 5 pre-
scriptions for males and 2 for females with age
range between 9 months and 59 years. All the 7 pa-
tients received xanthines as combination of theo-

phylline and etophylline (deriphylline) in tablet and
syrup formulations (Tab. 3). The duration of treat-
ment ranged from 1 month to 2 years with approxi-
mate dosage range of theophylline between 100 mg
to as high as 600 mg per day.

DISCUSSION

There are many reports showing that critical re-
view of the prescribing pattern of drugs helps avoid
therapeutic inertia and assures quality medical care.
Prescribing pattern of drugs has now been identi-
fied as a new tool to assess inappropriate therapeu-
tic practices and is considered to be a step towards
rational therapy, particularly for chronic conditions.

Epilepsy requiring long-term treatment with
anti-seizure medications has been reported to have
a higher prevalence in developing countries as
compared to developed countries [14]. Some stud-
ies have reported on adverse drug reaction profile
of commonly used ASMs [12, 18], however, those
on the extent and pattern of use of ASMs and con-
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Table 3. Description of patients with prescriptions for anti-seizure medications and xanthines

No. Age
(years)

Sex Indication for ASM:
seizure/non-seizure disorder#

Respiratory Illness *ASM
prescribed

Methyl xanthines prescribed

1 54 M Chronic schizophrenia with
alcohol addiction

Bronchial asthma CBZ
600 mg

**Deriphylline retard
600 mg/day × 2 years

2 3 M Febrile seizures Upper respiratory
tract infection

PB
30 mg

***Deriphylline syrup
100 mg/day + Bricanyl
1tsp tid × 3 months

3 1 F Febrile seizures Upper respiratory
tract infection

PB
45 mg

***Deriphylline syrup
100 mg/day + Bricanyl
1tsp tid × 3 months

4 0.9 M Generalized tonic clonic
seizures

Upper lobe collapse SV
120 mg

***Deriphylline syrup
100 mg/day + Bricanyl
1tsp qid × 8 months

5 55 M Hypoxic convlusions Chronic obstructive
pulmonary disease

PB
45 mg

**Deriphylline retard
600 mg/day × 1.5 months

6 59 F Prolapsed vertebal disc Bronchial asthma
5–6 yrs

CBZ
100 mg

**Deriphylline retard
600 mg/day

7 55 M Steven Johnson’s syndrome Upper respiratory
tract infection

CBZ
200 mg

**Deriphylline retard
600 mg/day + Bricanyl
1tsp bd × 3 months

# Seizure/non-seizure disorder, * CBZ – carbamazepine, PB – phenobarbitone, SV – sodium valproate, ** Deriphylline retard –
115 mg theophylline + 150 mg etophylline, *** Deriphylline syrup – 14 mg theophylline + 45.5 mg etophylline



comitant use of other groups of drugs with ASMs
appear to be very few.

The present study, designed to evaluate pattern
and extent of use of ASMs alone and concurrently
with other drugs particularly with xanthines re-
vealed 727 prescriptions for ASMs over 90 days,
indicating a good sample size and increased preva-
lence of the disorder, as a study elsewhere showed
an average of 1,000 prescriptions per year [21].

In most studies, age-related incidence was found
to be bimodally distributed with the highest peak in
first decade [24]. Similar results were obtained in
the present study, where maximum number of pre-
scriptions were seen for patients below the age of
15 years indicating uniformity in age-related distri-
bution. The finding that there were higher number
of prescriptions with ASMs for male patients com-
pared to female patients is in parallel with previous
reports. This differential gender distribution may
be attributed to an increased incidence of head trau-
ma in males responsible for post traumatic epilepsy
[13], but this aspect was not possible to evaluate in
the present study.

It is well established that lesser number of drugs
per prescription (polypharmacy) minimizes risk of
adverse drug reactions, drug interactions and the
treatment costs. In the present study, polypharmacy
data revealed acceptable findings. There were the
highest number of prescriptions with one drug,
fewer number with more than five drugs, with an
average of 2.17 drugs per prescription, indicating
the recommended limits of polypharmacy and thus
rationality in therapeutic practices.

There has been a wide variation in the pattern of
use of ASMs in various countries. The most fre-
quently prescribed ASM in the present study was
PHT, followed by PB, CBZ, and SV. While PHT is
also the most commonly prescribed ASM in the
USA, [20], PB is used frequently in Italy [1].
Though it was not possible to evaluate the reason
for frequent use of PHT, this finding appears logi-
cal and may be attributed to its lesser cognitive side
effects compared to PB, and its easy availability at
a relatively lesser cost, compared to CBZ or SV,
and its longer half life.

A majority of the prescriptions (89.28%) had
a single ASM (monotherapy) prescribed, which is
in line with rational therapeutics particularly con-
sidering the cost of therapy for developing country
like ours. This is because sometimes even the low
cost of PHT and PB is not affordable by many.

A small proportion (10.72%) of prescriptions had
combination of ASMs (polytherapy) which may be
related to their use in refractory seizures. The use
of two drug combinations with different mecha-
nisms of action complementary to one another has,
however, been reported to be beneficial to patients
[8]. The most commonly prescribed combination
in the present study was PHT with PB, which is
widely accepted.

The extent of branded prescriptions vs generic,
revealed highest number of branded prescriptions.
It is well established that prescriptions by their ge-
neric name are always favored over those by their
brand names, because in general, the latter are
known to increase the cost of medication. Although
this finding may not be of much significance be-
cause purchase of drugs by the Central Pharmacy at
our hospital is based on the decisions made by the
Therapeutic Committee, which meets annually and
recommends most cost-effective brands, it does
warrant careful consideration.

Intercurrent medical illnesses encountered dur-
ing chronic course of epilepsy require concomitant
medication. Analysis of various groups of drugs
prescribed concomitantly with ASMs, which made
44.97% of prescriptions examined in this study,
showed maximum number of anti-psychotic medi-
cations, with the least number of prescriptions for
drugs used in gastrointestinal illnesses. To the best
our knowledge there is no data available in litera-
ture on the pattern of use of concomitant medica-
tions with ASMs. The consequences of such co-
-medications require to be explored.

Drug-drug interactions between ASMs and
other groups of drugs due to enzyme induction or
enzyme inhibition have been reported, leading to
toxicity or lack of response as a result of an in-
crease or decrease in serum levels of ASMs follow-
ing concomitant administration of drugs [11]. Such
harmful combinations, although infrequent in the
present study, require careful attention as they
could be of clinical significance. However, it may
be suggested that these issues be brought up in
clinical meetings and during interactive sessions to
improve awareness, and understand the consequen-
ces of harmful drug combinations and formulate
necessary guidelines to avoid drug interactions.

The present study was directed at evaluating ex-
tent of co-existence of epilepsy with respiratory ill-
nesses, in particular bronchial asthma. Findings re-
vealed 2.47% of prescriptions with concomitant
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medications for respiratory illnesses. Among these,
38.88% prescriptions included ASMs together with
xanthines. Although epilepsy and asthma are gene-
rally independent disorders, an estimated 40,000
people in USA alone are reported to have both the
disorders [25]. Asthma has the incidence of around
10% in India [26] and is progressively on the in-
crease. Since long standing attack of asthma itself
has been reported to induce epilepsy [3], it may be
anticipated that addition of xanthine-containing
anti-asthmatic agents such as theophylline or ami-
nophylline with potential CNS stimulant properties
may further complicate the management of epi-
lepsy due to lack of seizure control or precipitate
the seizures in epileptic asthmatics.

Only sporadic clinical reports are available on
antagonistic interactions between ASMs and xan-
thines. Mitchell et al. [19] have reported lack of
seizure control in a New Zealand born Asian girl,
treated with theophylline for an attack of bronchial
asthma while on CBZ therapy. In the present study,
deriphylline containing theophylline along with
etophylline prescribed for respiratory illnesses may
be anticipated to have pro-convulsant activity [9].

Therefore, the present study in addition to giv-
ing an indirect evidence on the magnitude of co-
existence of epilepsy with asthma has helped us in
assessing the extent of co-medication of ASMs
with xanthines, the potential seizurogenic agents
[2, 23]. We conclude that, although sporadic reports
are available on seizurogenic potential of xanthines,
well planned, systematic, hospital based, studies
are lacking. It would be necessary to evaluate ex-
tent and consequences of such interactions in the
future. It may be anticipated that such studies will
help in evaluating adenosine hypothesis as an
underlying mechanism and identify clinically rele-
vant consequences of such co-medications in epi-
leptic asthmatics.
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