Epilepsy: Indian perspective
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Abstract

There are 50 million people living with epilepsy worldwide, and most of them reside in developing countries. About 10 million persons
with epilepsy are there in India. Many people with active epilepsy do not receive appropriate treatment for their condition, leading to large
treatment gap. The lack of knowledge of antiepileptic drugs, poverty, cultural beliefs, stigma, poor health infrastructure, and shortage of
trained professionals contribute for the treatment gap. Infectious diseases play an important role in seizures and long-term burden causing
both new-onset epilepsy and status epilepticus. Proper education and appropriate health care services can make tremendous change in
a country like India. There have been many original researches in various aspects of epilepsy across India. Some of the geographically
specific epilepsies occur only in certain regions of our country which have been highlighted by authors. Even the pre-surgical evaluation
and epilepsy surgery in patients with drug-resistant epilepsy is available in many centers in our country. This article attempts to provide

a complete preview of epilepsy in India.
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Introduction

Epilepsy is a disorder of the brain which is characterized
by an enduring predisposition to generate seizures and
by its neurobiological, cognitive, psychological, and social
consequences. Epilepsy is defined by International League
Against Epilepsy (ILAE; 1993) as a condition characterized by
recurrent (two or more) epileptic seizures, unprovoked by any
immediate identified cause.l'l According to the World Health
Organization (WHO), of the 50 million people with epilepsy
worldwide, 80% reside in developing countries.l?! Epilepsy
was estimated to account for 0.5% of the global burden of
disease, accounting for 7,307,975 disability adjusted life years
(DALYs) in 2005.

Descriptive Epidemiology and Treatment Gap

It is estimated that there are more than 10 million persons
with epilepsy (PWE) in India. Its prevalence is about 1% in
our population.P! The prevalence is higher in the rural (1.9%)
compared to urban population (0.6%)!**! In the Bangalore
Urban Rural Neuro-epidemiological Survey (BURNS), a
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prevalence rate of 8.8/1000 population was observed, with
the rate in rural communities (11.9) being twice that of
urban areas (5.7).[ The estimated burden of epilepsy using
the DALYs accounts for 1% of the total burden of disease in
the world, excluding that due to social stigma and isolation,
which further add to the disease burden.”! Here, we provide
an overview of epilepsy in India, and the recent developments
and their applications in the field of epilepsy. This review
also deals with the epidemiological estimates, causes, and
risk factors of epilepsy in India, and the role of epilepsy
surgery in India and its need. In India, with less than 2000
neurologists and an estimated 5-6 million patients with
active epilepsy, there is a huge need to strengthen epilepsy
services, particularly in the rural and underserved areas, as
the prevalence in rural areas is much higher [Tables 1 and 2].

Table 1: Bangalore Urban Rural Neuro-epidemiological
Survey (BURNS) prevalence data of epilepsy: Age specific

Urban Rural
Age range Population Age-specific Population Age-specific
(years) rate/100,000 rate/100,000
<10 11,116 (22) 495 12,303 (24) 1357
11-20 11,476 (22) 835 11,987 (23) 1518
21-30 10,762 (21) 595 8788 (17) 1924
31-40 7883 (15) 589 6719 (13) 1086
41-50 5116 (10) 332 4907 (10) 978
51-60 2946 (6) 339 3387 (7) 886
>60 2283 (4) 350 2964 (6) 641
Total 51,502 51,055

Adapted from Gourie Devi et al., 2004
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Table 2: Epidemiology of epilepsy in India
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Place, period Investigators Population Prevalence Remarks
sample rate per 1000
Vellore study, 1969 Mathai 258,576 (20%) 9.78 (R) 7.48 No validation survey
(U) 8.97
Severe mental morbidity survey Psychiatrists 35,000 x 4 centers 1.28-6.95 Wide discrepancies in figures over four
centers
Gauribidanur study, 1982-1984 M. Gourie-Devi, 57,660 5.6 (R) 2.5 (U) Systematic random sample modified WHO
NIMHANS questionnaire
Urban Parsi study Bombay, 1985!"! Bharucha 14,010 4.7 (U) WHO protocol, particular community
Rural Kashmir, 19862 Kaul 63,645 2.47 (R) WHO protocol
Vasai study Bombay, 1996 Bharucha 16,325 4.8 (R) WHO protocol
Rural Bengal, 1989 S. K. Das 37,286 3.06 (R) WHO questionnaire Age-specific rates given
Rural Haryana, 1993 AIIMS, Delhi 8595 5.58 (R) Epilepsy + FS
Yelandur study, 1991-1995127] K. S. Mani 64,963 3.91-4.63 Tribal population included modified
ICEBERG questionnaire Incidence rate
4.93/100,000
BURN, 1992-1995¢! M. Gourie-Devi P. 102,557 5.6 (U) 11.0 Modified WHO questionnaire; TG: 50%
Satishchandra (R) 8.8
SCTIMST, Kerala 199601 Radhakrishna et al. 238,102 4.9-5.4 (R) Separate questionnaire for epilepsy
Kolkata, 2003-20042¢! S. K. Das 52,377 5.57-7.63 (U) NIMHANS questionnaire age-adjusted rates

It is estimated in various studies that the overall prevalence
of epilepsy in India is 5.59-10 per 1000.*%%° The age-adjusted
prevalence ratio of active epilepsy in Kerala is 4.7 per 1000
population.’™ Methodological differences in prevalence
estimation, such as variations in defining the epilepsy, failure
to exclude pseudo-seizures, syncope, and other mimickers
of epilepsy, and missed cases because of concealment may
influence the exact prevalence. More number of males getting
affected by epilepsy was reported in a study conducted in
India by Bharucha et al.'! in which prevalence in males
(5.1 per 1000) was significantly higher than that in females
(2.2 per 100) [Tables 1,2].

There are very few incidence studies from India, and the
most recent one suggests an age-standardized incidence rate
of 27.3/100,000 per year.? The exact magnitude of medically
intractable epilepsy in India is unknown. Hot water epilepsy
(HWE), a kind of reflex epilepsy in which seizures are induced
by pouring hot water rapidly over the head, has been reported
from South India, the prevalence of which varies from 1.14 to
2.99 cases/1000 population.™ HWE was reported to account
for 3.6-3.9% of all epilepsy cases in rural South India.l"

Treatment gap

In many developing countries, people with epilepsy do
not receive appropriate treatment for their condition, a
phenomenon called treatment gap (TG), which is defined as
the number of people with active epilepsy not on treatment
(diagnostic and therapeutic) or on inadequate treatment,
expressed as a percentage of the total number with active
epilepsy.® The TG has two components: Those not accessing
or unable to access biomedical facilities for diagnosis and
treatment and, if accessing biomedical treatment, those not
adhering to the prescribed antiepileptic drugs (AEDs). The gap
is reported to be influenced by various factors, including lack
of access to or knowledge of AEDs, poverty, cultural beliefs,
stigma, poor health delivery infrastructure, and shortage of
trained professionals.*'”l The superstitions and cultural beliefs

influence PWE to seek treatment from traditional healers
instead of allopathic practitioners.['2!]

The magnitude of epilepsy treatment gap in India ranges from
22% among urban, middle-income people to 90% in villages./*!
In order to reduce this gap in the context of limited resources,
it would be necessary to specify the important cause of gap for
a particular community and the most cost-effective resource
for a particular situation.!""*2!

Etiology and Types of Epilepsy

The 1993 ILAE recommendations for epidemiologic studies
suggested to divide the symptomatic epilepsies into “remote”
and “progressive” types, wherein remote symptomatic
epilepsies encompass cases developing following insults
resulting in static lesions [such as those attributable to
conditions such as stroke, head injury, or central nervous
system (CNS) infections] and progressive symptomatic
epilepsy encompasses epilepsies associated with progressive
illnesses (e.g. brain tumors or degenerative disease). Bharucha
et al.M reported that symptomatic epilepsy constituted 23%
(progressive- 2%, remote symptomatic- 21%) and idiopathic
epilepsy about 77%. They also reported that 54% had partial
and 46% had generalized seizures. In another study by Koul
et al.,”®! the seizure types were found to be partial seizures in
12%, generalized seizures in 79%, and unclassified type in 9%
in a population in rural Kashmir.

All the three population-based case-control studies in India
found febrile seizures to be a significant risk factor for
developing epilepsy.l'"»#1 The Chandigarh Study®” found in
addition that head injury, developmental delay, and family
history of epilepsy were significant risk factors. Among the
risk factors of epilepsy, Kannoth ef al.*®! further reported along
with the family history of epilepsy, antecedent history of febrile
seizures, birth by complicated delivery, and neonatal seizures
as strong independent predictors of epilepsy. There were
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more similarities than differences in the distribution of risk
factors between generalized and localization-related epilepsy
syndromes./?!

Single computed tomography enhancing lesion (SCTEL) is
defined as disc or ring CT measuring less than 20 mm in size
and enhancing on contrast administration. Single enhancing
CT lesions are the commonest radiological abnormality in
Indian patients with new-onset partial seizures. Histological
studies suggest that SCTEL represents dying cysticerci that will
spontaneously resolve as a result of host response. Infections
of CNS including SCTEL account for 77% of patients with
acute symptomatic epilepsy. Small single cerebral calcific CT
lesion (SSCCCTL) is defined as single calcific lesion measuring
less than 20 mm. Seizures are the commonest presentation
of neurocysticercosis (50-80%)*! Among 991 patients of
symptomatic localization-related epilepsy studied, infections
of CNS including single CT enhancing lesion (SCTEL)
accounted for 77% of patients with acute symptomatic epilepsy.
Cerebrovascular diseases were the risk factors in 48% of patients
with remote symptomatic epilepsy. Neurocysticercosis, SCTEL,
and SSCCCTL together accounted for 40% of etiological factors
and neurotuberculosis for 10% of the factors. Infections of the
CNS and SCTEL together were the putative risk factors in 52%
of patients aged <40 years. Cerebrovascular diseases were the
etiological factor in 64% of patients aged >40 years in South
India, as reported by Murthy et al.’% Mani et al.®" reported a
diagnosis of NCC in 2% of unselected series of epilepsy. At a
tertiary referral center in New Delhi, NCC constituted 2.5% of all
intracranial space-occupying lesions.’ In a community survey
of 50,617 individuals from South India, the prevalence of active
epilepsy was 3.83 per 1000 and NCC was detected in 28.4% of
them by CT.”! Single cyst infection (range 47.7-53.4%) is the
most common in the Indian subcontinent.**! Serial magnetic
resonance imaging (MRI) was performed in a cohort of patients
with solitary cerebral cysticerci manifesting with new-onset
seizures from this center. It was reported that albendazole
therapy may hasten resolution of inflammation around the
lesion, but affects neither the morphology of the NCC nor the
process of degeneration and subsequent healing.*!

The CNS infections are a major cause for acute symptomatic
status epilepticus (SE), with an prevalence varying from 17.5
to 39.8% in various studies.’”*% In an effort to understand the
underlying pathogenesis of epilepsy, Sinha et al. studied the
serum cytokine levels in 100 patients with epilepsy during the
immediate post-ictal phase. They found that the detectable
serum cytokines in the patient group (1 = 100) were interleukin
(IL)-6 (42), tumor necrosis factor (TNF)-alpha (36), IL-2 (22), IL-4
(22), IFN-gamma (20), and IL-1 (11) compared to the controls.[*!]

HIV and seizures

Seizures are not uncommon in patients with human
immunodeficiency virus (HIV) infection, and the upsurge
in HIV infection may be an important cause for acute
symptomatic seizures. Neurological disorders are the
presenting manifestation in 5-10% of patients with acquired
immune deficiency syndrome (AIDS) and CNS involvement
is noted in 90% cases at autopsy.*! New-onset seizures were
noted in 20% of HIV-seropositive individuals with neurological
manifestations at our center.®! Cryptococcal meningitis was
diagnosed in 33% cases; of these, 25% manifested with seizures.

Toxoplasmosis with granuloma or acute encephalitis appears
to be the commonest cause for recent-onset seizures associated
with HIV infection. Focal neurological deficits occurred in 69%
and seizure in 29% of toxoplasmosis of CNS.!* Earlier series
reported seizures in 44% of 99 patients with HIV-associated
CNS tuberculosis.*! Of 26 patients with HIV-associated
progressive multifocal leukoencephalopathy (PML), 19%
manifested with seizures. Only two cases of primary CNS
lymphoma were seen among our cohort of 1005 HIV-infected
individuals with neurological manifestations.*>*¢! Seizures
occur frequently in advanced HIV disease, with opportunistic
infections being the main cause. Chadha et al. identified
causes like cerebral toxoplasmosis in 7 (30.43%), cryptococcal
meningitis in 4 (17.39%), tuberculoma in 3 (13.04%), AIDS
dementia complexin 1 (4.34%), and PMLin 1 (4.34%) patient.*”!

Other infections and seizures

Acute seizures occur in about 50% of children and in 5% of
adults with tubercular meningitis.*¥! Seizures occur in about
10% of patients with rabies.*”» Among other infections, Japanese
B encephalitis and malaria cause seizures.

The term co-morbidities refers to the co-occurrence of more
than one condition in the same person and in people living
with epilepsy (PWE). In a hospital-based case-control
study conducted at National Institute of Mental Health and
Neurosciences (NIMHANS), Bangalore, 60.8% PWE had at
least one co-morbidity and 24.8% had at least two or more co-
morbidities such as migraine (26%), sleep-related disorders
like insomnia (6.9%), depression (5%), and anxiety (2.4%). The
most common psychiatric conditions in adults with epilepsy
were: Depression (5%), anxiety (2.4%), and psychoses (1.6%).55!

Genetics and Epilepsy

About 12-27% of HWE epilepsy patients have positive family
history. In an ongoing effort to understand the molecular basis
of HWE, seven HWE families with several of their members
affected with the disorder were examined and two loci for
HWE at chromosomes 10q21.3-q22.35% and 4q24-q28 were
identified. Exome sequencing suggested EATT3 or SLC1A1
gene, a glutamate transporter gene, as the causative gene.
Absence of GABRA1 Ala 322Asp mutation has been noted
in families of juvenile myoclonic epilepsy (JME) from South
India.® Further, in another study, association of KCNQ3 gene
was found in JME patients from Kerala.’ There might be a
protective role of CAG, allele of hSKCa3 (calcium channel)
gene in JME patients.® There is a susceptibility effect of
CAG,, and CAG_, alleles of hSKCa3 gene in JME patients from
Kerala.”! A locus for JME has been mapped to 2q33-q36 and
5q12-q14 in South Indian population.’” In another study from
northern India, it is reported that polymorphisms in BRD2 and
LGI4 might be risk factors for JME.5®!

Lafora body disease (LBD) is caused by mutation in the PME2
gene (EPM2A) on chromosome 6q and EPM2B gene.™ The
official name of this gene is “epilepsy, progressive myoclonus
type 2A, Lafora disease (laforin).” EPM2A is the gene’s
official symbol. The EPM2A gene located at 6q24 provides
instructions for making a protein called laforin.[”! Early brain
developmental abnormalities involving neuronal migration
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and lamination are often implicated in childhood epilepsy.
Reelin (RELN), a neuronal-signaling molecule, plays a crucial
role in these migratory processes and is located on human
chromosome 7q22. It is considered as a potential candidate
gene for childhood epilepsy. In a study conducted at West
Bengal in India, 63 patients with childhood-onset epilepsy
and 103 healthy controls were recruited. Case-control analysis
revealed significant over-representation of G/C and (G/C +
C/C) genotypes and C allele of exon 22 G/C marker (rs362691)
in cases as compared to controls.!]

Autonomic Changes in Epilepsy

Activation of the autonomic nervous system is well known in
patients with epilepsy during either electroconvulsive therapy
(ECT) or spontaneous seizure.l” Inter-ictal and ictal epileptic
activity may involve many areas of central autonomic network
(CAN) and induce autonomic symptoms during seizures,
potentially affecting autonomic cardiac control inter-ictally and
ictally [l Sathyaprabha et al. showed autonomic dysfunction in
56.3% of patients with chronic refractory epilepsy. Correlation
of duration of illness with autonomic dysfunction was evident
in this study, but AEDs did not show any significant role in
autonomic functions.® In a retrospective analysis of eight
patients with absence epilepsy, transient increase in heart rate
during inter-ictal discharge (IED) phase was noted.®! In another
study at this center on drug-naive new-onset 20 patients with
epilepsy, subtle but definite cardiac autonomic dysfunction,
especially in vagal tone, was identified.® Practice of yoga
might have arole as an adjuvant therapy in the management of
autonomic dysfunction in patients with refractory epilepsy.[*”]

Progressive Myoclonic Epilepsy in India

Progressive myoclonic epilepsy (PME) is a disease complex
characterized by the development of relentlessly progressive
myoclonus, cognitive impairment, ataxia, and other neurological
deficits. It encompasses different diagnostic entities, and the
common causes include Lafora body disease [Figure 1a and b],
neuronal ceroid lipofuscinosis (NCL), Unverricht-Lundborg
disease (ULD), myoclonic epilepsy with ragged-red fiber
(MERRF) syndrome, sialidoses, dentato-rubro-pallidal atrophy,
storage diseases, and some of the inborn errors of metabolism,
among others. A total of 147 patients with PME have been
evaluated at NIMHANS, Bangalore, India till date, including

Figure 1: (a) Intraneuronal PAS-positive, diastase-resistant Lafora
body in the cytoplasm of neurons in the cerebral cortex (x160);
(b) PAS-positive diastase-resistant Lafora bodies along the base
of apocrine sweat glands within the myoepithelial cells (x160)

cases with the following: LBD: 54; NCL: 65; ULD: 8; MERRF: 10;
and Tay Sachs Disease (TSD): 10. Most of the patients presented
with the classical triad: Myoclonus, cognitive decline, and
neurological deficits. %]

Special Group of Epilepsies

Hot water epilepsy

Seizures precipitated by a specific sensory stimulus are
described as reflex epilepsy. HWE is precipitated by the
stimulus of bathing in hot water poured over the head, and is
also variably known as water-immersion epilepsy or bathing
epilepsy. It is from southern India that a large number of cases
of HWE have been reported. The exact etiopathogenesis of this
type of epilepsy is not clear, but several factors including genetic
factors, environmental factors, consanguineous marriages, and
habit of taking bath with high-temperature water has been
postulated as probable reasons.” Reports from our center
suggest that the cohort of patients with HWE is mainly from two
adjoining districts, viz. Mandya-Mysore belt in Karnataka state
of South India.” HWE was reported to account for 3.6-3.9% of
all epilepsy cases in this part of India.l”” Triggering factors were
mainly temperature of the water and contact of water on the
scalp. Studies have shown a strong family history of epilepsy
in these subjects from India (7-18%)."!

Even though the exact mechanism of HWE is not clear,
many theories have been proposed to explain the peculiar
nature of seizures. Earlier, Satishchandra et al.[”31 had
postulated that patients with HWE probably have an aberrant
thermoregulatory system and are probably sensitive to a rapid
rise in temperature. The impaired sympathovagal balance is
observed in HWE, characterized by increased sympathetic
activity and reduced parasympathetic activity in patients with
HWE. The hypothalamus is involved in both the pathogenesis
of HWE and autonomic regulation. Intermittent therapy with
clobazam, 1-1%2 h prior to hot water head bath, is the method
of treatment for this type of epilepsy. AEDs are required only
if HWE is associated with non-reflex seizures.

Eating epilepsy

In 1984, 13 cases of eating epilepsy were reported from South
India.” It was very frequently reported from Sri Lanka.
Recently, six patients with eating epilepsy were studied
in depth using MRI, single-photon emission computed
tomography (SPECT) scan, and video encephalogram (EEG)
from NIMHANS, and presence of lesions around perisylvian
area has been identified. There might be an involvement of
complex neuronal circuits around the Sylvian fissure (near
area of face) responsible for eating epilepsy.[””

Women with epilepsy

There are close to 1.5 million women with epilepsy (WWE)
in reproductive age in India. About a sixth of WWE in
the world are living in India. It is estimated that there are
about 2.73 million WWE in India and 52% of them are in
the reproductive (15-49 years) age group.” Sahota et al.
reported that primary generalized seizures were seen in
53.6% women in their series. Sodium valproate was the most
commonly used primary AED, alone or in combination with
lamotrigine, followed by phenytoin and carbamazepine.
Menstrual abnormalities, hirsutism, or both were seen in
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19.4% women on these AEDs as untoward effects; of these,
60.2% received valproate, 25.3% received carbamazepine,
13.3% received phenytoin alone or in combination, and 1.2%
received phenobarbitone alone. Polycystic ovaries were
detected in 23.5% of valproate-treated women and 25% of
carbamazepine-treated women."”!

Exposure to AEDs in the first trimester of pregnancy has been
associated with an increased risk of major congenital anomalies
(MCAs) in offspring. MCM is defined as an abnormality that
can interfere with the quality of life and warrants definite
management. Nearly all studies on the adverse fetal effects of
AEDs have methodological shortcomings. Studies done up to
late 1990s suggest that the risk of MCAs in infants exposed to
older-generation AEDs in the first trimester of pregnancy is
about two to three times higher than in the general population
(4-10% vs. 2-5%, respectively).”** No single MCA has been
associated most commonly with a specific AED, with the
exception of spina bifida which is more common with exposure
to valproic acid (1-5% of exposed offspring) and carbamazepine
(0.5-1.0%) than with other AEDs. Valproic acid is also the only
AED for which dose-dependency has been ascribed in several
studies, with the increase in MCA risk, compared with other
AEDs, being reportedly most evident at doses above 800-1000
mg/day.[81'36]

The data from Kerala Registry of Epilepsy and Pregnancy
(KREP) indicate that anemia, ovarian cyst and fibroid uterus,
and spontaneous abortions are more frequent in WWE.® In
the study carried out by KREP, congenital malformations were
detected in 12.5%. The odds ratio for the risk of malformation
was much higher with sodium valproate (OR-6) than with
carbamazepine (OR-1.2) or phenobarbitone (OR-0.8).1%¢]

Among the predictors of seizures during pregnancy in
WWE, the main observations were that women with partial
seizures on AED polytherapy or with at least one seizure in
the pre-pregnancy month had higher risk of seizures during
pregnancy.® In the study conducted by the same center
regarding the recurrence of MCM, of 492 pregnancies in 246
women, 43 pregnancies had MCM (42 women). The MCM
rates were 8.5% in index pregnancy and 8.9% in follow-
up pregnancy. The data suggested that the malformation
recurrence risk may be dose dependent, and at low dose, there
may not be increased risk of recurrence.!

The AED usage may lead to folate deficiency which may
predispose to neural tube defects.”! Other mechanisms under
consideration include alteration in the homeobox genes,
retinoic acid signaling pathways, histone deacetylators, and
polymorphisms involving AED transporters.®>* WWE who
can potentially become pregnant need to be started on folic
acid 5 mg daily, 1 or 2 months prior to anticipated pregnancy.
All WWE who are using AEDs are advised to take vitamin K
10 mg intramuscular (IM) at 34 and 36 weeks of pregnancy.

Epilepsy and seizures may alter the hypothalamo-pituitary-
ovarian axis and can lead to derangement of reproductive
hormone levels. In a study conducted in Kerala on WWE and
infertility, it was observed that the WWE-infertility group
had different reproductive hormone profile than others; the

luteinizing hormone (LH)/follicular stimulating hormone (FSH)
ratio was significantly abnormal among the infertility group.
This ratio was significantly abnormal in the follicular phase and
luteal phase. The WWE-infertility group had 8.5 times higher
risk of abnormal LH/FSH ratio.’

Status Epilepticus

The Commission on Classification and Terminology of the ILAE
defines SE as a seizure that persists for a sufficient length of time
or is repeated frequently enough that recovery between attacks
does not occur (ILAE, 1981). Refractory status epilepticus (RSE)
is a medical emergency with high morbidity and mortality,
and the continuous or repetitive seizures are unresponsive to
first- and/or second-line AED therapy. In a study involving
98 patients with RSE, Sinha et al. found that 34 had died and
seizure control was achieved in two-third of patients.*

In the clinic-pathological study of 100 cases of SE conducted at
NIMHANS, neuroinfection was found in 50% of cases of fatal
SE followed by cerebrovascular accidents (21.2%). Patients
with prior history of epilepsy had discontinued treatment in
71.4% of cases, resulting in SE. Majority of patients with SE
had generalized convulsive seizures (75%).! The details of
aetiology of SE in India is provided in Table 3.

Abnormalities close to the central sulcus may give rise to long-
duration focal motor seizures. This condition is called epilepsia
partialis continua (EPC). Analysis of 75 case records of patients
with EPC with mean age at presentation of 30.2 + 23.4 years
and with duration of EPC of 47.02 + 188.2 days was done.
Majority of the patients had type I presentation (90.8%), while
the remaining seven patients had Rasmusssen’s encephalitis
(RE) with type II EPC presentation. Patients of age >40 years
had stroke, idiopathic, diabetic non-ketotic hyperosmolar
coma, and metastasis as the common causes. >}

In 68 patients with convulsive SE, seizures were aborted in 66%
in the valproate group and 42% in the phenytoin group. As a
second choice in refractory patients, sodium valproate may
be preferred in convulsive SE because of its higher efficacy
(79%) as compared to the phenytoin (PHT-25%)"" Mishra et al.
conducted a randomized, open-labeled pilot study comparing
the efficacy and safety of levetiracetam and lorazepam in SE
in 79 patients. Consecutive patients with convulsive or subtle
convulsive SE were randomized to levetiracetam (LEV) 20 mg/
kg intravenous (IV) over 15 min or lorazepam (LOR) 0.1 mg/kg

Table 3: Etiology of status epilepticus: Indian studies

Etiology AIIMSE SGPGI®®  NIMHANS NIMHANS
New Delhi Lucknow Bangalore Bangalore
Clinical Clinical Clinical Autopsy
series series series n (%) series n (%)
Total cases N=82 N=117 N=324 N=100
Infection 08 63 85 (26.2) 34
Stroke 34 15 26 (8.0) 16
Metabolic 05 17 17 (5.2) 05
Drugs 22 09 109 (33.6) 26
Others 13 13 87 19
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over 2-4 min. Both were equally effective. In the first instance,
the SE was controlled by LEV in 76.3% (29/38) and by LOR in
75.6% (31/41) of patients. The authors concluded that for the
treatment of SE, levetiracetam is an alternative to lorazepam
and may be preferred in patients with respiratory compromise
and hypotension.['!

Epilepsy in Elderly

Sinha et al. evaluated 64 elderly patients (32%) who presented
with new-onset cluster attacks and/or SE.'""” Cluster seizures
were observed in 26.4% and SE in 17% of the 201 elderly patients
with seizures. The types of epilepsy syndrome included were:
Acute symptomatic (37 patients; 57.8%), cryptogenic (23.4%), and
remote symptomatic (18.8%). Inter-ictal EEG was abnormal in
80% of patients with critical presentation and two-third among
201 elderly patients with seizures.""™” Seizures were controlled
with two AEDs in 70.6%. The SE and/or cluster seizures are
common (32%) among elderly patients with epilepsy. Early and
aggressive treatment is effective in a majority of them."! Another
study from this center that evaluated the imaging (CT/MRI)
observations in elderly patients manifesting with new-onset
seizures showed that the CT scan (n = 201) revealed cerebral
atrophy (139), focal lesions (98), infarcts (45), hemorrhages (18),
granuloma (16), tumor (15), gliosis (4), hemispheric atrophy
(1), white matter changes (75) and diffuse edema (21). The
MRI (n = 43) showed variable degree of cerebral atrophy (31),
white matter changes (20), focal cerebral lesions (24), infarct (7),
intracranial hemorrhage (6), granuloma (5), tumor (6), gliosis
(1), hemispheric atrophy (1), prominent Virchow-Robin spaces
(7), and unidentified bright objects (UBOs-12). Patients with
focal lesions on neuroimaging more often had partial seizures,
symptomatic epilepsy, past stroke, focal deficit, absence of
diffuse atrophy, focal EEG slowing, abnormal cerebrospinal fluid
(CSF), and seizure recurrence at follow-up.['*!

Epilepsy in Children

A pediatric epilepsy study from Mumbai (using 1981/1989
classification) reported 55.3% partial, 27% generalized, 13.5%
undetermined, and 4.1% specific epilepsy syndromes.!'®! In
a study of 123 children with “difficult-to-control” epilepsy,
onset below 2 years of age, male sex, other neurological
abnormalities, and certain seizure types emerged as risk factors
for refractoriness. Perinatal insults seem to predominate the
etiological spectrum.!® They contributed to about 50% of
symptomatic epilepsies with onset in the first 3 years of life in
the study."®! In later childhood and adolescence, symptomatic
epilepsies due to an underlying structural cause tend to mainly
constitute the refractory group. In children, NCC has been
implicated in 0.4% of all neurological complaints.!””]

Refractory Epilepsy in India

Intractable epilepsy is defined as occurrence of two or more
seizures per month for a period of more than 2 years despite
using two or more AEDs in maximum tolerated (2 x 2 x 2)
dose. According to the study in North India by Manjari T
et al In the intractable group, 83% of patients had partial
seizures, and 7% had generalized onset. The significant
predictors of intractability were radiological evidence

of structural cerebral abnormality, non-response to first
AED, delayed milestones, high initial seizure frequency
of more than one per month, partial seizure type, age of
onset before 14 years, and febrile convulsions. The most
common radiological features in the intractable group
were known epileptogenic structural abnormalities such
as mesial temporal sclerosis (MTS), dysembryoplastic
neuroepithelial tumor (DNET), and perinatal hypoxic
ischemic brain injuries.!'®!

Surgical Management for Epilepsy

As many as 70-80% of persons with newly diagnosed
epilepsy would eventually achieve remission, majority of
them achieving it within 2 years of the onset of epilepsy.!"*!
About 20-30% of persons developing epilepsy continue to
exhibit chronic recurrent seizures despite optimal treatment
with AEDs.[M0

Epilepsy surgery in India

Nearly one-third of the patients with newly diagnosed epilepsy
on long-term follow-up will have their seizures unsatisfactorily
controlled by treatment with available AEDs.""! Comprehensive
epilepsy surgery centers with advanced imaging tools such
as MRI, SPECT, positron emission tomography (PET), and
magnetoencephalography (MEG), as well as a multidisciplinary
team of neurologists, neurosurgeons, neuroradiologists,
electrophysiologists, psychologists, psychiatrists, and medical
social workers are needed in a country like ours. The first
epilepsy surgery in India was performed on 25 August 1952 at
Christian Medical College (CMC) in Vellore. The first epilepsy
surgery at Sree Chitra Tirunal Institute for Medical Sciences and
Technology (SCTMIST), Thiruvananthapuram was conducted
in 1995. Almost simultaneously, epilepsy surgery programs
were started at the All India Institute of Medical Sciences
(AIIMS), New Delhi and NIMHANS, Bangalore. During the
last one and half decades, these three centers together have
undertaken over 2000 epilepsy surgeries.

India with over 1.2 billion people will have over 1 million people
with medically refractory epilepsies, of which nearly one half
are potential surgical candidates. The success of any epilepsy
surgery program depends upon the early identification of
potential surgical candidates. Eventually after temporal lobe
resective epilepsy surgery, there is over 70% probability that
the patient will be seizure-free and over 30% chance of being
free of AEDs within 2 years after surgery.!2!%]

The decision making for epilepsy surgery needs amultidisciplinary
approach in which different investigators involved with the
program work in conjunction to create an integrated picture of
epileptogenesis and its impact on the patient and care givers.
Knowing when not to operate, because of the need for further
investigations is as important as selecting which patient may
benefit from surgery in a resource-limited setting.

IEA and Hindu Marriage Act

The Indian Epilepsy Association (IEA) was formed with
nine members of the first governing council. These members
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registered the IEA in 1970. The IEA was registered in December
1971 as a Public Charity Trust with a mission to increase
epilepsy awareness and also increase acceptance of PWE to
provide relief and rehabilitation to patients and their families.
It started with 16 chapters and has 25 chapters today all over
India, with a total membership of 1597. The main functions of
IEA are counseling of PWE and enhancing public awareness
about epilepsy, reaching out to the poor and illiterate PWE
for better quality of life. It creates awareness among doctors,
paramedics, and lay public, and publishes newsletters. It has
also fought legal battles to change the policies like Hindu
Marriage Act of 1955. This along with the Special Marriage
Act of 1954 stated that a marriage under these acts can be
solemnized “if at the time of marriage, neither party suffers
from recurrent attacks of insanity or epilepsy.” It took 12 years
for Dr. K. S. Mani, often referred as “father of Indian epilepsy,”
and the IEA to have the word “epilepsy” deleted from this law.
This was achieved in December 1999.0'4

Conclusions

The burden of epilepsy could be reduced in India by alleviating
poverty and by reducing the preventable causes, viz. perinatal
insults, parasitic diseases, and head injuries. Empowering
primary healthcare workers to diagnose and start treatment
might significantly reduce the treatment gap and the disparities
between rural and urban areas. In India with over 500,000
potential epilepsy surgery candidates, not more than 200
epilepsy surgeries per year are being undertaken today.
Thus, only a miniscule of potential surgical candidates in our
country ever gets a chance to undergo pre-surgical evaluation
and surgery. This enormous surgical treatment gap can only
be minimized by developing many more epilepsy surgery
centers all over India.
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