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ABSTRACT

Around 80% of the world’s patients with epilepsy live in countries with limited

resources, and are predominantly young, 90% of whom are not appropriately treated.
Bangladesh is probably typical in this respect, with an estimated 6.5/ 1000 affected in
the 2-9 years age group, but detailed information about childhood epilepsy is limited,

and services are almost non-existent outside the 2 major cities.

A study of childhood epilepsy was carried out in 3 stages. In the 1% retrospective
stage, an epilepsy profile was compiled in children aged 2 months to 15 years and
predictors of poor seizure remission identified. Primary care physicians and
multidisciplinary health workers were trained on short courses to diagnose and manage
epilepsy and additional impairments. An extensive system of patient care, regular
follow up and patient recall was set up in collaboration with a community service. The
2" prospective, stage was designed to validate the predictors of poor seizure
remission using two groups of patients: those with newly diagnosed epilepsy from the
community and the second from the child development centre (CDC) who were
anticipated to have more neurodevelopmental impairments. In the 3" stage, 108
patients from the 2™ stage study were enrolled in a randomized controlled trial (RCT)
to compare the behavioural side effects of phenobarbitone (PB) and carbamazepine
(CBZ).

The pilot study of 151 children showed a high rate of neurodevelopmental disabilities
(73% had cognitive and 57% had motor problems). Seizure remission was obtained in
45.7%, and predictors of poor seizure remission were multiple seizure types, cognitive
impairment, and an abnormal EEG. The poor were under-represented in this study.
The socio-economic profile of the newly recruited children in the 2" stage was more
representative of the general population, with around 60% from the poor, both urban
and rural. As anticipated, the community group had less associated non-convulsive

neurological-disorder(s) than that from CDC (38.8% vs 70.5% for motor and 47% vs
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76.3% for cognitive impairment). After 12 months regular treatment, seizure
remission was obtained in 77% who did not have additional non-convulsive disorder.
In this population, multiple logistic regression analysis showed multiple seizure types
(p<0.01), cognitive impairment (p< 0.02) and associated motor disorder (p <0.04)
predicted poor seizure remission. In the RCT there was no difference in efficacy
between PB and CBZ, and no significant difference in behavioural problems between

the two treatments.

The study suggests that epilepsy outcome can be broadly predicted at first presentation
using the 3 factors (associated motor disability, cognitive impairment and multiple
seizure types), which could be applied by a community health care physician. A multi-
disciplinary service in a community health care setting is an appropriate model for
managing childhood epilepsy in a developing country such as Bangladesh. The result
from the RCT study suggests that and PB does not produce increased behavioural

problems compared with CBZ.
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CHAPTER ONE

1: Elements of the study

1.1.1: Overview of the thesis

Epilepsy is the most common yet frightening neurological condition that can occur in
children. This study on childhood epilepsy in Bangladesh (BD) attempts to examine
seizure outcome in children who come voluntarily for treatment, and to test the
hypothesis that at initial diagnosis it is possible to identify the severity of the epilepsy,
and predict the medium-term outcome using the information available on the first day
of diagnosis. It also investigates the hypothesis that the children treated with
phenobarbitone will have 25% higher incidence of behavioural side effects compared

to those treated with carbamazepine.

1.1.2: The ultimate aim or the broader outcome of the study

The broad aim of the study is to develop a simple guideline (‘slimmed down treatment
protocol’) for caregivers, which would be appropriate for Bangladesh and other
countries with limited resources and which could be applicable at primary to tertiary
levels of care. It would provide appropriate models of management for children with

epilepsy and the common associated neurodevelopmental disorders of childhood

epilepsy.

1.1.3: Chapter contents

The first part of the thesis describes the background of the study. Chapter Two
presents a systematic overview of childhood epilepsy, highlighting the identification of

different types of seizures in children, its classification, and limitations, and associated
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non-convulsive disorders and their inter-relationships with epilepsy. It also looks

into the relationship between insults to the developing brain and early childhood

epilepsy and discusses the literature on treatment of different types of epilepsy, the

first line antiepileptic drugs (AEDs).

Chapter Three describes the geographical and social aspects of Bangladesh (BD) and
the epidemiology of epilepsy and other disabilities in BD, and other countries. The
chapter also describes the multidisciplinary services developed at the national
children’s hospital; and discusses the experience of developing a paediatric

electroencephalography (EEG) service in Bangladesh.

Chapter Four presents an overview of the methods and materials used at different
stages of the study, and describes the theoretical and practical training of the team
workers. The application of the Conners’ behavioural assessment tool (Conner’s
Rating Scale-Revised) is discussed, and the definitions of terms used in the study are

presented.

Chapter Five presents the retrospective study methods, and the results, and comments

on their implication for the prospective study.

Chapter Six presents the design, methods and materials of the prospective study, the

results, and a discussion comparing the findings with those of the retrospective study.

Chapter Seven presents the randomized controlled trial study, the results of this stage

and a discussion.
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Chapter Eight discusses the implications of the findings for children with epilepsy and

other neurodisabilities in Bangladesh, which may be useful in other countries with

limited resources. The results indicate that

1.

the children with epilepsy attending a special epilepsy service centre
commonly have other disabilities; there is strong association with perinatal
problems which requires the possibility of prevention at the pregnancy, birth,

and neonatal levels; and that

the response to appropriate drug treatment in childhood epilepsy is comparable
to that of developed countries despite the start of appropriate treatment being
delayed.

Correlation analysis of seizure outcomes suggests that it is possible to predict
seizure outcome with the information available on the first day of diagnosis in
the community setting, using a team trained for a short period on childhood

epilepsy and associated disorders.

The chapter also discusses the fact that EEG has an important role in the
diagnosis of epilepsy syndromes and assessing the prognosis independently and

that it does not affect the model of predictors.

This study suggests that a team recently trained for a short period of time
(primary care physician (PCP), developmental therapist (DT) and a child
psychologist) can provide an appropriate, multidisciplinary service for the
children with epilepsy and associated disabilities in a clinic setting in

Bangladesh (BD).

Through the drug trial study in children with generalised tonic-clonic (GTCS),
secondary generalised and partial seizures, this study suggests that
phenobarbitone (PB) does not produce unacceptable behavioural side-effects,
and that there is no difference in efficacy when compared with carbamazepine

(CBZ).
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The chapter concludes with a discussion of possibilities for further studies and the

proposition that the same cohort may be followed up for a long period for further

evaluation of the results.

1.2: The candidate’s role in this study

1.2.1: Background preparation

Involved in original conception of the study.

Established the first electroencephalogram (EEG) service for children, in the

country.
Performed literature review and generated the hypotheses.
Planned the retrospective study and prepared the prospective study design.

Prepared the proposal for retrospective study and arranged funding for the

prospective study.

Prepared the proposal for research ethical approval in London and in the Dhaka
Shishu Hospital.

1.2.2: Preparation of the entry forms and training for the
personnel

Questionnaire for the prospective epilepsy study (based on the Ten Question
with probe, used in the disability survey among the children from 2 to 9 years

in BD (Khan & Durkin 1995b;Zaman et al. 1990).

Questionnaire to assess the socio-economic status (SES) following the one that
has been used in the epidemiological survey of developmental disabilities in

children in BD (Khan and Durkin 1-9)
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Conducted translation, back-translation and pilot study of the Conners’ parental

questionnaire (Conners 1997b) to assess behavioural disorders in children.

Ran training sessions for primary care physicians in the diagnosis of epilepsy,
neurodevelopmental assessment, grading of motor disorders, cognitive
impairment, behavioural problems of children with epilepsy and acute and

long-term treatment of epilepsy in children.

Conducted training for college graduates in developmental therapy, play
therapy, and stimulation for children with special needs, or impending cerebral
palsy. Organized training for a feeding programme for children with multiple
disabilities, and family counselling regarding the disabilities and coping

strategies.
Helped in training child psychologists.
Trained child neurologists in clinical Electroencephalography (EEG).

Trained technicians and established EEG services at the national paediatric

hospital (Dhaka Shishu Hospital).

1.2.3: Procedure

Designed the protocol for the prospective study of 400 children.

Designed the RCT study to identify the efficacy of the two commonly used

AEDs and to compare their side-effects.

Trained one person to randomize by minimization, and prepared the envelopes

and cards for randomization. The person had no knowledge about the drugs.

Managed the whole project at two sites, at the special centre-CDC and at the
community based OPD involving the team of primary physicians, neurologists,
therapists, clinical neurophysicians, engineers at the EEG centre and

technicians and the research assistants.
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e Managed the quality control, involving cross-checking of the medical
assessment forms, investigating the assessment procedures, organizing regular

team meetings; daily at the start of the study, and once in a week later.

1.2.4: Data storage and analysis

o Created the Microsoft Access database for the data storage in separate tables
for patient information, complaints on the first visit, seizure details, past
medical histories, birth and pregnancy related information, general
examinations, neurodevelopmental examination findings and for a summary. In
addition a management plan, final follow up information, EEG and other
investigation information, socio-economic status information and maternal

stress assessments were also included.
e Data handling and transformation from access to SPSS for analysis.
¢ Designed the protocol for statistical analysis.

e Prepared for a publication (Banu et al. 2003) and presentation of the results.
The results were presented at the paediatric neuroscience conference, All India
Institute of Medical Sciences, October 2000, and at neurosciences meeting in

London, September 2003.
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PART ONE

Background to the study

Introduction

Most children with epilepsy outgrow the condition; this has been shown in studies in
both developed (Berg, Hauser, & Shinnar 1995; Camfield et al. 1993; Carpay et al.
1998), and countries with limited resources, for example in Bangladesh, Kenya, India,
Ecuador, and Papua New Guinea (Banu et al. 2003;Danaya, Johnson, & Ambihaipahar
1994; Feksi et al. 1991; Pal et al. 1998a; Placencia et al. 1993). However, such
children need appropriate, and timely diagnosis and management in order to prevent
complications and reduce neurodisability. Repeated generalised seizures and
prolonged seizures are reported to cause permanent cognitive and motor disability
(Christiaens et al. 2003; Meierkord et al. 1997). Such disabilities are potentially
preventable by early and effective treatment of the epilepsy (Besag 2002).

It is estimated that 50 million people around the world are affected by the condition,
and 40 million of them live in countries with limited resources. Annual incidence rate
of epilepsy in these countries may be as high as 190 per 100,000 of the population
(Sander & Shorvon 1996). In BD the estimated prevalence of ‘any seizure history’ is
reported to be 68.3 per 1000 children aged 2 to 9 years (Durkin et al. 1992).

The WHO suggests that in the context of the large and rapidly increasing populations
in these countries, epilepsy is a significant health and socio-economic burden requiring
urgent attention ( WHO. 1999). With the high prevalence rate of seizure disorders in
children (who make up 45% of the population) a cost-effective, sustainable epilepsy
programme is urgently required in Bangladesh. However, doctor to patient ratio is
seriously deficient (1 doctor for 6000 persons); as in other developing countries, there
are in particular few trained neurologists. Health services are mostly city-based. It is
therefore, essential to develop alternative strategies to provide appropriate, population

oriented services for the majority of the population, which live in rural areas.
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Attitude, knowledge, and education of the population

A long-term treatment requires motivation and cooperation from the patient, and
family members, who will require specific education about the condition. Socio-
cultural context and public awareness is an important issue to be addressed in this
regard. Although, cost and unavailability of appropriate treatment for epilepsy is
considered to be the major cause of the epilepsy treatment gap in the developing
countries, the existing negative social and cultural factors also have a significant
influence. Among other chronic conditions, epilepsy is still regarded as a major
stigma in many countries (Shorvon & Farmer 1989) including, for example, northern
Ecuador (Placencia et al. 1995).

An educational programme for the general population might be introduced to bring
change in the negative attitude. The approach used in Malawi (Watts 1989) is an
example of a successful programme with widely publicized, free, easily available
treatment, maintenance of regular medicine supplies and frequent and regular follow-
ups. In that study only 7 patients started AED treatment at the beginning, there were
461 after two years, 68% of whom were still attending regularly. Many of them had to
walk as far as 20 miles to attend the clinic. Two additional mobile clinics were set up

to bring the service nearer to the peoples residence.

Why a systematic epilepsy programme is needed for this country

There is little information available about range of seizure types, risk factors,
predictive factors, treatment and overall management in developing countries (Shorvon
& Farmer 1988). Despite the major burden for populations by epilepsy, there are
hardly any systematic services established in developing countries except in the major
cities [Nepal, India, BD]. The WHO and the International League Against Epilepsy
(ILAE) have, since 1975, made a series of recommendations for the control of epilepsy
in developing countries, and these have embraced three main service principles (i)
decentralization; (ii) integration into general health services and multi-agency (e.g.

Welfare and development) collaborations and (iii) partnership with non-governmental
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organization to promote public understanding and extend coverage (Gastaut &
Osontokun 1976; WHO 1975).

A well-established treatment protocol is available worldwide, which is feasible for the
developed countries with their well-structured health care facilities, greater awareness,
and generally positive perception among the population (Caveness & Gallup 1980b).
Canger and Carnaggia have compared the knowledge and attitude of the Italian
population with those of USA and West Germany (Canger & Carnaggia
1985;Caveness & Gallup 1980). Hills MD et al., studied this in the New Zealand
population, and compared it with other western countries (Hills & MacKenzie 2002).
These studies suggest that the knowledge is comparable and attitudes are generally
positive, however, they recommend continuing public education on epilepsy.

By contrast, surveys from developing countries revealed that awareness and
understanding of epilepsy among the population are the same, or even greater in some
cases (China), but that attitudes towards epilepsy are much more negative (Dantas et
al. 2001;Fong & Hung 2002;Gambhir et al. 1995;Lai et al. 1990;Radhakrishnan et al.
2000). Social morbidity is reported in 53% of the people with epilepsy in Sri Lanka,
and 45.9% are using alternative modes of treatment (Seneviratne et al. 2002).

All of these findings strongly suggest the need to improve public awareness of, attitude
towards and an understanding of epilepsies through school education, and epilepsy
services should include such a programme. This will help an appropriate management
protocol to be developed based not only on the disease profile and socio-economic
condition of the country, but also taking account of the existing strength and weakness

of the cultural belief and practices.

Why there is a need to predict the outcome on first diagnosis

When parents accept that their child has a chronic illness, treatable by appropriate
medication, the next question most commonly asked is what is the outcome of the
condition, followed by how, and from where, are they going to get help. Accordingly,

they will utilize their limited resources.
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From the professional’s point of view, they would make plans for immediate and long-
term treatment, investigation, and rehabilitation in collaboration with the secondary
and tertiary centres depending on the predicted outcome.

Identifying the children destined to have poor seizure remission with the help of
clinical evidence on first presentation may be useful at the primary level in a country
with limited resources, to help plan for the long-term management. The predictors of
seizure outcome have been studied in developed countries but there is no such study

carried out in the countries with limited resources to compare with them.

For the first time in Bangladesh this study provides information on clinical and
neurodevelopmental profiles, diagnosis, outcomes and predictors of seizure remission
in children presenting to a national children's hospital. This study is expected to
generate important guidelines for planning appropriate service for childhood epilepsy

in countries where experts are scarce.

Which AED to use

The aim of epilepsy drug treatment is to reduce the burden of seizure attacks, and to
prevent the neurodevelopmental disorders. The drug selection ideally depends on the
type of seizures and epilepsy. However, for the countries with limited resources, cost
of the prescribed drug is very important to consider. Phenobarbitone is suggested by
the WHO as the first line AED for the developing countries mainly because of its low
production cost however, it has been shown to cause behavioural problems in
developed country studies (de Silva et al. 1996; Vining et al. 1987; Wolf & Forsyth
1978). If this is the case, then it should not be expected that the parents in a country
who primarily would prefer to get an alternative treatment (as shown in Sri Lanka,
(Seneviratne et al. 2002)), would accept AED treatment at the cost of unacceptable
side-effects. Therefore, it is important to identify and qualify the level of behavioural
disorder caused by the low cost AEDs compared to higher cost AED, and then decide

which one we aught to accept.
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CHAPTER TWO

2.1: Introduction

The word epilepsy derives from the Greek word emAappaverv (Aicardi 1994a),
which means to ‘seize’. The classical and widely accepted definition of Hughlings
Jackson was that ‘epilepsy is a condition occurring repeatedly due to occasional,
sudden, excessive, rapid, general and local discharges of gray matter’. For practical
purposes, the simpler definition of epilepsy widely used among the clinicians is that
‘epilepsy is diagnosed when there is a history of two or more unprovoked seizure
attacks’; this excludes a single episode which may occur due to a transient biochemical
change in the body, or provoked by sudden injury, high temperature or CNS infection.
This simple definition is useful to prevent over-diagnosis and unnecessary treatment.
The combination of conditions such as age of onset, seizure type(s), interictal
condition, EEG characteristics and outcome when considered in a given patient it is

termed as epilepsy syndrome and is usually more helpful in prognosis.

2.2: Epidemiology

The overall incidence of epilepsies, is about 50 cases per 100,000 persons per year
(range 40 to 70 per 100,000) in the industrialized countries. In contrast this ranges
from 100 to 190 per 100,000 per year in developing countries (APA 1980; Hauser
1994; Sander & Shorvon 1987; Sander & Shorvon 1996). The prevalence rates of
epilepsy is estimated to be 4-10/1000 for all ages (Sander & Shorvon 1987) excluding
febrile seizures, single seizures and inactive cases. The lifetime prevalence of seizures

is between 2% and 5%.
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Although the reported incidence and prevalence rates of epilepsy vary widely, the
highest rates are reported from studies in developing countries compared with those in
industrialized countries. There are multiple reasons identified for this: firstly the rate
of perinatal brain damage, and intracranial infections with their consequent secondary
epilepsy (Leary et al. 1999; Senanayake & Roman 1993) are high in developing
countries due to poor living standards, malnutrition and poor antenatal care (Indian
study and WHO bulletin); and secondly the child population is high in developing
countries, and it is suggested by Sander and Shorvon that the incidence of epilepsy is
higher in childhood (Sander et al. 1990; Sander & Shorvon 1996).

2.3: Epilepsy classification

The ILAE classification (ILAE 1981; ILAE 1989) of epilepsy is syndromic, based on a
cluster of signs and symptoms, which includes age at onset, seizure types, EEG
features and findings of neuroimaging. According to the international classifications
(op.cit.) the epilepsies and epilepsy syndromes are classified initially according to their
corresponding types of seizures into localization-related and generalised disorder.

Each disorder is further classified according to the relationship to etiologic or
predisposing factors into symptomatic, cryptogenic and idiopathic types. For
epidemiological studies another category of ‘remote symptomatic’ with no immediate
cause but occurring in persons with a prior brain injury or a static encephalopathy has
been suggested (ILAE 1993).

The concept of epilepsy syndromes is useful for diagnosis, prognosis and management.
However, it has some intrinsic limitations, for example in seizure classification,
classifying simple and complex partial seizures (SPS and CPS) in children, and the
syndromic classification is also limited to the well-defined generally accepted
syndromes. There are cases with seizures, which do not fit within the clearly described
syndrome types and categorized as unclassified. The practical usefulness of the ILAE

classification in the diagnosis and management of childhood epilepsy remains
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controversial and unclear in some studies (Aicardi 1994b; Manford et al. 1992; Murthy
& Yangala 2000; Murthy, Yangala, & Srinivas 1998; Rinaldi et al. 2000).

Aicardi and Manford et al. have focused on the limitation in diagnosis of a wide range
of epilepsies which have non-specific categories (66.4% in Manford’s study), and
found that usefulness of the concept is limited to well defined and generally accepted
syndromes.

Murthy et al, have shown that partial epilepsies with unremarkable clinical features
would have been diagnosed as cryptogenic epilepsies without modern neuroimaging.
This means that the ILAE classification can only be fully applied within specialized
centres. However, less experienced professionals still need a simpler classification at
initial diagnosis, which takes the complete classification into account: very recently
Rinaldi et al. (Rinaldi et al. 2000)have developed and validated an algorithm based on
the ILAE classification to be used in clinical practice by less experienced physicians in
newly diagnosed patients.

Despite these difficulties, the syndromic classification of the ILAE has been widely
used in developed and developing countries and some authors have found that they
were able to classify 78.7% to 98.2% of their cases (Beilmann & Talvik 1999; Berg et
al. 2000; Shah et al. 1992).

We have used a slightly modified broader classification based on the ILAE epilepsy
and epilepsy syndrome classification. (Table 4.1, Chapter 4). Following the method
suggested by Rinaldi (op.cit.), we classified epilepsy in two steps, the first based on
the clinical information only, on the first day of diagnosis and the second based on

combined clinical and investigation data (Section 4.4).

2.4: Childhood epilepsy and associated non-convulsive
neurological disorders

Motor, cognitive and behavioural non-convulsive disorders are commonly associated
with childhood epilepsy. Benign generalised epilepsies are usually expected to be
without any associated neuro-developmental disorders, for example there seems to be

little residual effect of childhood absence seizures on cognitive or neurological
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function (Panayiotopoulos, 1997). However, certain benign partial epilepsy
syndromes are reported to be associated with cognitive, and functional deterioration or
transient speech and memory loss or cognitive impairment (Binnie et al. 1987;
Gunduz, Demirbilek, & Korkmaz 1999; Hian-Tat, Elaine, & Wyllie 2000). Early onset
epileptic encephalopathy, and the presence of interictal, sub-clinical EEG discharges,
or continuous spikes and waves during sleep (CSWS) are well known to be associated
with psychomotor disorders (Tassinari et al. 2000). Hian et al’s study (Hian-Tat,
Elaine, & Wyllie 2000) showed the effects of frequent seizures on cognitive,
functional and behavioural state of children with epilepsy, while in Dunn et al’s study,
children with epilepsy were found to be at risk for symptoms of attention-deficit-
hyperactivity disorder (ADHD) compared to a control group (Dunn et al. 2003). In
addition, Nolan et al. have found a significant association between ‘generalised
symptomatic epilepsy’, and low IQ (Nolan et al. 2003).

Although the association of epilepsy and developmental deterioration or
developmental delay is multifactorial, certain factors are suggested to be predictors of
the associated consequences, which are: (i) seizure or epilepsy type; (ii) early onset;
(iii) seizure frequency; (iv) repeated prolonged seizures; and (v) longstanding, drug-
resistant, symptomatic epilepsy (Andrew 2000;Jekeit & Ebner 2002;Meastu et al.
2000).

2.5: Pregnancy and birth-related problems, and epilepsy

Maternal medical problems, such as diabetes melitus is a significant cause of fetal and
neonatal morbidity and mortality (Fraster 1994). Insulin dependent diabetes
particularly affects the fetal brain (Barr, Hanson, & Currey 1983). Prenatal infection
with Cytomegalovirus (CMV), Rubella, and Toxoplasmosis are cytopathic for fetal
cells or cause reduction or arrest of cell growth and multiplication which may result in
mild to severe cerebral lesions mainly by causing damage to the endothelium of fetal
blood vessels with frequent development of subependymal cysts (Rademaker, de

Vries, & Barth 1993).
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A proportion of cases with strictly defined birth asphyxia (which essentially includes
decompensatory fetal response and neonatal encephalopathy), has been shown to be
associated with subsequent neurological deficits and epilepsy. About 30% of the
children who suffered from perinatal asphyxia were found to develop subsequent
epilepsy, mental retardation and/or cerebral palsy (Rantakallio, Wendt, & Koivu 1987,
Watanabe et al. 1982).

There may be a direct or indirect relationship between early childhood epilepsy and
under-resourced health care at the pre-, peri- and post-natal levels in countries with
limited resources, as shown by the studies from India, South Africa and Nigeria.
Veena et al, have shown an association between poor perinatal and neonatal histories,
and early onset epileptic encephalopathy with a high rate of multiple seizure types
(Veena et al. 2002), Hackett et al. in their prevalence study in India, identified a
significant association between active epilepsy and perinatal complications in their
population (Hackett, Hackett, & Bhakta 1997). Leary and Morries, in a clinic based
prevalence study of symptomatic epilepsy among the poor community people of South
Africa (Leary & Morris 1998) and Asindi in a study of infants with epilepsy in Nigeria
(Asindi 1995) have identified perinatal complications and meningitis as risk factors of
epilepsy in 32% and 48% of their patients respectively.

The above findings are showing an association between potentially preventable
problems and childhood epilepsy particularly in the rural, poor population of the
developing countries. The identification of pre-, peri-, and post-natal problems and
their association with childhood epilepsy is necessary to plan preventative strategies in

this population.

2.6: Interrelationship between epilepsy, motor disorder and
cognitive impairment

Epilepsy may affect motor development, cognition and behaviour in a number of

different ways:
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Age at onset and seizure type: early onset of generalised seizures are seen to be
associated with lower IQ scores rather than early onset of partial seizures (O'Leary,
Lovell, & Sackellares 1983)

Cortical dysplasia: age at onset is not the only factor. It has been found in several
studies that epilepsy with psychomotor developmental delay is the common phenotype
in cortical dysplasia (Barkovich & Kjos 1992; Guerrini et al. 1999).

A long history or high frequency of seizures or both: increases the risk of cognitive
impairment (Dikmen & Mathews 1977; Sillanpaa 1973) .

Status epilepticus or repeated generalised convulsions: are reported to carry a risk
of inducing brain damage, resulting in permanent cognitive and motor deterioration
(Christiaens et al. 2003; Meierkord et al. 1997). Animal studies have demonstrated
structural damage on experimentally-induced status epilepticus (Meldrum, Horton, &
Brierley 1974).

The effects of AEDs: on cognitive function are discussed in section 2.7.

2.7: AEDs as a cause of behavioural side-effects

Effects of AEDs on cognition and behaviour have been studied in many ways. With
the background of seizures, which has direct effect on both cognition and behaviour
(see above), it is not easy to comment whether such defect is caused by seizure or by
drug itself. Blennow et al. (1990) and Gallasi, Morreale and Lorusso (1988) have
examined this issue in children and in adolescent and adults, after they had been
seizure free for one year and two years respectively (Blennow et al. 1990); (Gallasi,
Morreale, & Lorusso 1988). Both of the studies suggested that only short-term
memory was affected by AED treatment compared with a control group. The above
findings may suggest that maintenance of AED treatment after seizure remission for a

sufficient period needs to be justified.

Farwell et al. (1990) have studied the effect of PB on intelligence and found that it
depress the cognitive performance in children treated for febrile seizures (Farewell et

al. 1990).
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It is suggested after reviewing these studies that intrinsic and environmental variables
play a more significant role in predisposing children to cognitive and behavioural

problems than does antiepileptic medication itself (Mandelbaum & Burack 1997).

Mandelbaum and Burak examined the effect of seizures and medication on cognitive
and behavioural functioning in children with idiopathic epilepsy. They have found, as
Mitchell et al.(1991) emphasized, the importance of the confounding factors while
examining the effect of AED (Mitchell & Chavez 1987). The confounding factors
suggested by the authors are socio-economic and cultural variables, and the baseline
cognitive impairment, including the seizure type. The dose-related side-effects might
be the same for all AEDs and probably for all ages. Polytherapy and/or excessive
dosing may cause drowsiness in children, who may, as a result remain irritable during
daytime. However, seizure frequency, seizure type, underlying cause of epilepsy, age
and pre-existing cognitive state, family environment, parental tolerance and anxiety
level seem to have greater influence on the behaviour of the child. In the situation of
low seizure frequency or where the child has seizure remission for a long time (more
than 2 years) and the child is still on AED treatment at the same maintenance dose, the
effect on cognitive function and behaviour may be explained as caused by the AED as

shown by Blennow et al. and Gallasi et al (op.cit.).

2.8: Availability of first line AEDs, and new antiepileptic
medications in Bangladesh

Commonly used drugs in the treatment of epilepsy are barbiturates, benzodiazepins,
carbamazepine, sodium valproate, prednisolone, phenytoin, clobazam, acetazolamide,

lamotrigine, vigabatrin, topiramate, tiagabine and gabapentine.

The first six or seven of these drugs are commonly available in Bangladesh but only in

main cities. Phenobarbitone, carbamazepine and phenytoin are usually available in
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wider areas of the country, but a recent government policy of putting PB among the

narcotic group of drugs has created a crisis.

2.9: Epilepsy treatment gap in developing countries, and
seizure outcome

2.9.1: Treatment gap

A simple definition of treatment gap is ‘the proportion of people with a condition or
disease who need treatment for it but who do not get it’.

The WHO accepted definition of epilepsy treatment gap is the difference between the
number of people with active epilepsy and the number whose seizures are being
appropriately treated in a given population at a given point of time, expressed as a
percentage. The appropriate treatment includes the diagnosis and treatment of any
underlying cause and the treatment of recurrent seizures (Meinardi et al. 2001). In
epilepsy the treatment gap may be estimated directly during prevalence studies (only if
studied) and indirectly from the amount of AEDs sold in the country and the number
of people with active epilepsy (defined as one episode of seizure in the past year). The
world wide treatment gap is an estimated 85%, but exceeds 92% in some developing

countries (Meinardi, Scott, Reis, & Sander 2001).

2.9.2: AED selection, developed and developing countries

AED selection is very important once the diagnosis is confirmed. The principle of
drug selection is based on seizure type, syndrome type, aetiological issues and the risk
of adverse effects of the drug. In developing countries, where resources are very
limited, drug availability and cost of drugs are major factors to consider. The
treatment of epilepsy with AEDs has been well studied in developed countries which
have established that first line AEDs are highly effective and that there is no large
difference in efficacy between the four major drugs (CBZ, PB, PHT &VPA) (Kwan &
Brodie 2000; de Silva., Mac Ardle, & McGowan 1996; Matson et al. 1985). Among
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many others, Kwan and Brodie (op.cit.) have shown that dose related tolerability is as
important a confounding factor as efficacy in determining overall drug effectiveness.
However, in many individual cases a particular drug may be poorly tolerated even in

low dosage for reasons, which are poorly understood.

2.9.3: Seizure remission and treatment gap

In developed countries the majority of people with epilepsy are started on appropriate
treatment at the beginning of the condition. The picture is different in countries with
limited resources, where 85% of people with epilepsy are either inappropriately treated
or not treated at all. However, despite a large treatment gap and a high rate of seizures
before starting appropriate treatment, seizure control when AEDs are used is
comparable to that found in developed countries (Feksi et al. 1991; Placencia, Sander,
Shorvon , Roman, Alarcon, Bimos, & Cascante 1993). In their 12 months follow-up
study, Feksi et al. (1991) and Placencia et al. (1993) reported 53% of the all age
population were seizure free and another 26% and 14% had more than 50% seizure
remission. One study from Papua New Guinea, reported 45% of the studied children
became seizure free at one-year follow-up (Danaya, Johnson, & Ambihaipahar 1994).
Most of the studies in developed countries are of long-term follow-ups with a
minimum period of follow-up of 3 years. However, it is a frequent finding in many
long-term studies that the initial response to AED treatment is an important prognostic
factor (Arts et al. 1999; Kwan & Brodie 2000; Kwan & Brodie 2001). In newly
diagnosed patients, seizure control was achieved among 63-82% (Elwes et al. 1984;
Matson, Cramar, Collins, & Smith 1985). Childhood onset epilepsies studied by
Camfield et al. (1993) and Sillanpaa et al. (1995) found that 70% (at 3 years follow-
up), and 60% (at 30 years follow-up) of the population achieved seizure freedom for a
period sufficient to withdraw antiepileptic medication (Camfield, Camfield, Gordon,
Smith, & Dooley 1993; Sillanpaa, Camfield, & Camfield 1995). Seizure remission for
1-2 years was recorded in 63% in Brorson and Wranne’s (1987) study, 73% in de
Silva’s (1996); 74% in Berg’s (1995); 77.9% in Hauser’s (1996) and 69% in Arts’s
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studies (Arts et al. 1999; Berg et al. 2001; Berg, Hauser, & Shinnar 1995; Brorson &
Wranne 1987; de Silva., Mac Ardle, & McGowan 1996, Hauser et al. 1996).

2.9.4: Prognosis and response to treatment (based upon the
syndromic classification)

L.

Benign idiopathic or familial neonatal seizures (Miles & Holmes 1990), benign
partial seizures (BRE), benign myoclonic epilepsy of infancy and acute
symptomatic seizures (Aicardi 1994a; Aicardi 1994b; Wallace 1993) are the
conditions in which spontaneous remission is the rule.

In childhood absence epilepsy, epilepsy with generalised tonic-clonic seizures
on awakening, non-specific generalised atonic clonic seizures in patients with
no abnormal neurological signs and some of the localization related epilepsies,
seizures are usually easily controlled with AEDs. Once remission is achieved,
it is usually permanent (op.cit.).

In conditions such as Juvenile myoclonic epilepsy and some of the localization
related epilepsies, patients may achieve remission through AEDs but may
relapse if AEDs are withdrawn (op.cit.).

Where seizures are associated with neurological deficits (e.g., TS, Sturge-
Weber syndrome, cerebral malformations, cerebral palsy, (Aicardi
1994a;Wallace 1993), myoclonic epilepsies, and West syndrome, Lennox-
Gastaut syndrome (Aicardi 1994a; Wallace 1993; Wong & Trevathan 2001),
are examples of epilepsies with a very poor prognosis, despite intensive
treatment with AEDs and seizures tend to continue in them. The aim of AED

treatment in this group often is seizure reduction rather than remission.

2.10: Best practices and predictors of seizure remission:
lessons learnt from developed countries
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2.10.1: Clinical factors as predictors of seizure remission

Seizure remission is the immediate, primary outcome aim in the management of
epilepsies, and this can be influenced by multiple factors. Different studies, mostly
from developed countries, have found degrees of intellectual loss, age at onset of first
seizure, severity of grand-mal experience, seizure frequency, epilepsy type and other

associated disabilities, as important predictors for seizure remission.

A review of the various strategies used to predict outcomes in different populations,

both adult and children, is given below.

Using a scoring system in children

Carol Camfield and colleagues undertook a retrospective study in Nova Scotia, to
ascertain predictive factors in children with epilepsy having specific types of seizures
(GTCS, and secondary generalised seizures) (Camfield, Camfield, Gordon, Smith, &
Dooley 1993). The patients had been selected from an EEG centre and a simple
scoring system for seizure remission was developed. Seizure ‘onset before 12 years’
of age, ‘normal intelligence’, ‘no history of neonatal seizures’ and ‘fewer than 21
seizures before treatment’ were found to be the best predictors of seizure remission.
The same scoring system for prediction of remission at the time of diagnosis was
applied in Nova Scotia, Canada, and Finland (Sillanpaa, Camfield, & Camfield 1995).
Poor outcome (i.e. no seizure remission) was more accurately predicted in the short
follow-up in Nova Scotia than seizure remission. A limitation of both of these studies
was that the scoring system was developed on the children with GTCS and secondary
generalised seizures. Testing in a broad range of seizure types and epilepsy in children

is a prerequisite of the wider application of this scoring system.

Brorson and Waranne in their prospective study, have found that 89% of children who
had none of the following risk factors, became seizure free: (a) abnormal neurology,
(b) poor cognitive development, (c) seizure frequency >2 in 6 months and (d) multiple

seizures (Brorson & Wranne 1987). The presence of a motor disorder, cognitive
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impairment, frequent seizures and multiple seizure types were found to be poor

prognostic factors in their study.

Studies in the general population

In Sillanpaa's long-term prospective study in a general population (Sillanpaa 1993) the
authors found that 'one type of seizure', 'good short-term treatment results', 'no status
epilepticus' and 'normal mental development' are strong predictors of a favourable
outcome. In another long term study, similar findings, i.e., early response to therapy,
low frequency of seizures or absence of status epilepticus prior to treatment and
normal mental development are found to be the best predictors of seizure remission
amongst adults with epilepsy who had a history of ‘childhood onset’ of epilepsy
(Wakamoto et al. 2000).

Annegers et al. included both children and adults, and made a distinction between
individuals with and without neurodeficits (Annegers, Hauser, & Elveback 1979).
Among those individuals who had no signs of neurological deficit, 77% went into
remission after 15 years of observation but only 46% of those who had motor and/ or
cognitive impairments did so. However, the prognosis for children was not reported

separately from that of adults.

Control case studies

Berg et.al.(1996) and Casetta et. al.(1999) studied the predictors of intractable
epilepsy in childhood. In their case control studies (Berg et al. 1996;Casetta et al.
1999) the authors found that 'early age at onset', ‘high seizure frequency before starting
treatment’ and ‘remote symptomatic etiology’ are the predominant predictors of
intractability. They also noted, as did Sillanpaa (Sillanpaa 1993), that 'status
epilepticus' and ‘intractability’ were strongly associated with each other, partly
because children who had remote symptomatic epilepsy were more likely to have had
an episode of status epilepticus.

Arts et al.(1999) in their prospective study examined the association of variables
available in the early course of childhood epilepsy with poor short-term outcome. The

authors identified that the ‘number of seizures before treatment’, ‘seizure types’ and
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‘remote symptomatic epilepsy’ were associated with poor seizure outcome (Arts et al.
1999).

Chawla (2002) performed a case control study in 100 children (50 cases) (Chawla et
al. 2002) to determine the etiology and clinical predictors of intractable epilepsy. The
authors identified that the presence of neurological impairment OR 12.25, 95% CI
3.58-41.89, age at onset of seizure less than 1 year (OR 11.70; 95% CI 2.95-46.43),
myoclonic seizures /infantile spasm (OR 2.9; 95% CI 1.13-7.43) had correlation with

poor seizure remission on multiple logistic regression.

2.10.2: EEG as a predictor of seizure remission

A few research studies have examined clinical factors and EEG findings as potential
predictors of epilepsy outcome.

Camfield et al’s (1993) data shows that a normal EEG record has significant univariate
association with seizure remission (op.cit). Berg et al. (2001) in their study of two
years remission and subsequent relapse in children have examined the initial EEG
feature as an indicator of seizure relapse and have found that slowing on the initial
EEG in combination with clinical factors (i.e., seizure frequency, remote symptomatic
aetiology and family history of epilepsy) were associated with a decreased likelihood
of attaining remission (Berg et al. 2001).

Another study examined combined EEG and clinical predictors associated with both
seizure control and medical intractability in children with epilepsy (Ko & Holmes
1999). They have found a number of EEG and clinical factors associated with
intractable epilepsy. There was strong univariate association between intractability and
‘abnormal EEG background’ (including diffuse slowing, asymmetry, and abnormal
amplitude), a ‘high number of spikes or sharp waves’ and ‘focal spike and wave
activity’. Conversely, ‘reactivity to photic stimulation’ and ‘3 Hz spike and wave
discharges’ were predictive of good outcomes for seizure control. ‘Diffuse slowing’,
and ‘focal spike and wave activity’ were found to be independent predictors of poor

outcome.
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Shafer et al. (1988) have examined the predictors of 5 years seizure remission in
Minnesota, in all age group. The authors have identified two clinical, and one EEG
factors significantly associated with five years seizure remission. These were: no
early-life brain damage, never having GTCS, and no generalised epileptiform activity

(Shafer et al. 1988).

We may say in conclusion that:

1) the total phenotype of any child with epilepsy includes behavioural, cognitive,
motor and sensory impairments, which need assessment and management in
their own right and have prognostic significance for the epilepsy;

2) Itis logical therefore to include at some level such a multidisciplinary service
as part of the epilepsy program; and

3) the level and use of this expert team is yet to be evaluated.
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Table 2.1: Identified predictors of seizure outcome in other studies

Authors  Year  Country Study design Poor sz. remission significantly influenced
by the presence or absence of the following
Camfield 1993 Nova Child age study of Age at onset; low 1Q; neonatal seizures,
et al. Scotia, follow-up data. number of sz. before treatment in MVA,
Canada Retrospective EEG in UVA.
Sillanpaa 1995  Turku, Validation of the scoring  Low IQ, neonatal seizures, number of sz.
et al. Finland system. Retrospective before treatment.
Sillanpaa 1993  Turku, Long term (30 years) N.D, high initial seizure rate, SE, poor
et al. Finland follow-up of incidence short-term effects of AED therapy.
cohort
Berg 1996 New York, Case-control study. Remote symptomatic epilepsy, 1.S., age at
et al. US.A. Retrospective onset, S.E.
Berg Connecticu  Prospective community Symptomatic epilepsy, FHO epilepsy, sz.
etal. 2001 t, US.A. based study Frequency, EEG slowing.
Wakamot 2000  Japan Childhood onset epilepsy, Low IQ, sz. Frequency, SE, early response
o etal in 20 years or older. to therapy.
Retrospective
1999 Remote symptomatic epilepsy (mostly
Casetta Copparo, Case-control represented by perinatal injury); sz.
etal. Italy Community based frquency, age at onset (not confirmed in all
age group)
Annegers 1979 Minnesota, Retrospective and Long-  Neurological deficits, remote symptomatic
etal. U.S.A. term follow-up epilepsy, partial epilepsy, adult onset
epilepsy.
The Prospective, in children
Artsetal. 1999 Netherland such an outcome Symptomatic epilepsy, number of sz. before
S treatment, sz. types.
Tae-Sung 1999 Boston,
Ko et al. U.S.A. Retrospective, in children ~Symptomatic epilepsy, early age at onset,
followed up for 2 years.  sz. Types, EEG: diffuse slowing, focal
spike and wave activity
Shaferet 1988 Minnesota,
al. US.A. Retrospective. Early brain damage, GTCS, abnormal first
‘ EEG
Brorson 1987 Sweden
And Retrospectively traced ND; low IQ; sz. frequency.
Wranne 12 years followed up
Chawla 2002 India Case control study in N.D., age of onset before 1year, MCS/IS,
et al. children remote symptomatic epilepsy.

N.D., neurological deficits; MVA, multivariate analysis; UVA, univariate analysis; sz,

seizure; SE, status epilepticus; IS, infantile spasm; FHO,family history of;MCS, myoclonic seizures.
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CHAPTER THREE

3.1: Introduction

This chapter will discuss the prevalence of epilepsy in Bangladesh in the context of its
socio-economic and geographical background and relate these to other countries with
limited resources. The development of multidisciplinary services including EEG

services for children in a country with limited resources will also be discussed.

3.2: Geographical and social aspects of Bangladesh

Bangladesh is a densely populated country with 130 million people, 45% of which are
under18 years of age (UNICEF 2001). The economy is predominantly agriculture-
based and 85% of the population lives in rural areas. Lying in the foothills of the
Himalayas and receiving two of the major rivers flowing from it, the Ganges and the
Brahmaputra, over half of the country is flooded each year during the monsoons,
sometimes with only two-fifths of the area remaining above water. This extensive
flooding causes problems in transportation. The poverty level is high as more than
60% of the population live below the 'poverty line' (Sen 1997). Despite many
geographical and social problems, since its independence from Pakistan three decades
ago in 1971, Bangladesh has made considerable strides in improving its quality of
primary health care. For example, the mortality of children under 5 years has
decreased from 248 per 1000 in 1960 to 89 per 1000 in 1999, of which 58 per 1000
occur in the first year of life, mostly in the neonatal period (UNICEF, 2001). Recent
trends show, however, that the frequent causes of mortality in children remain acute
respiratory infections and diarrhoeal diseases. Malnutrition is still prevalent and
present in over 60% of the population of children under 5, and only about 25% of

pregnant mothers ever receive an antenatal check-up (UNICEF, 2001). On a more
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positive note, the number of children per family has also decreased to 2.6, a fact that is
causing families to focus more attention on the 'quality of survival' of their children.
Primary education has also made considerable progress with school enrolment
increased from 45% to 97% within a decade. Feudal value systems have given way to
progressive policies such as the increasing number of girls being enrolled into schools
every year. This is due to the government policy of providing free education for all
children up to primary school level (10 years of age) and for female children until high
school level (18 years of age). Traditional cultural practices from the feudal era
continue such as delivery by family members or by untrained traditional birth
attendants (TBA) at home in more than 80% of women, treatment by shamams and
other traditional healers (Kabiraj, religious persons) for seizures and epilepsy, gender
bias towards male children, covert and overt violence against women such as domestic
violence. However, many practices need to be addressed in a positive manner. The
close community ties, joint family system (i.e. extended family living in the same
house, sharing undivided land property, having daily meal served from a common
store etc.), ecological farming, use of medicinal herbs and indigenous medicine,
universal breast feeding practices etc., may have positive effects on the rearing of

infants and young children living in high risk environments.

3.3: Epidemiology of childhood disabilities and seizure
disorders in Bangladesh and other developing countries

In Bangladesh no comprehensive national survey has been undertaken for estimating
the prevalence of disabilities in children. According to the WHO, about 12 million
people in all age groups with disabilities live in Bangladesh. Based on two surveys in
BD in 1982 and 1986, the government estimated the national prevalence rate of
disability to be 0.64%, and 0.52% respectively. The Bangladesh Bureau of Statistics
(BBS) yearbook for 1995 showed the national rate to be 1.06%. According to the
BBS, 1.26% of children up to 14 years of age (with a higher incidence among 5-14
years) were disabled. However the ACTIONAID Bangladesh survey in 1996 among
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470,000 people revealed a higher rate of disability (14%). Most of these studies had

limitations in identifying childhood disabilities accurately.

An epidemiological survey of childhood disability using a brief ten-questions with
probes (Khan & Durkin 1995), was designed to screen five major disabilities, i.e.,
motor, cognition, seizures, vision and hearing disabilities, in a door-to-door study in
both rural and urban populations. The pilot study was first conducted to validate the
questionnaire in twelve developing countries, including Bangladesh (Belmont 1986;
Zaman, Khan, Islam, Banu, Dixit, Shrout, & Durkin 1990). This was further refined
on a population of over 10,000 children aged from 2 to 9 years in rural and urban areas
of Bangladesh and also conducted in Jamaica and Pakistan (Durkin et al. 1992). This
study reveals a high prevalence of disability in Bangladesh: nearly 7% of 2 to 9 year
old children (Khan & Durkin 1995).

Table 3.1: Estimated prevalence of disabilities per 1000 in 2 to 9 year-old children in

Bangladesh.

Type of disability Total Urban Rural
(n=10,299) (n=5103) (n=5196)

Any disability
Serious 15.68 19.90 11.75
Mild 52.84 45.26 59.98
Cognitive
Serious 5.93 6.05 5.84
Mild 14.84 15.80 13.18
Motor
Serious 3.79 3.58 4.01
Mild 2.17 2.02 2.32
Vision
Serious 2.46 3.74 1.27
Mild 13.33 22.04 5.14
Hearing
Serious 5.87 9.66 2.32
Mild 23.06 6.37 38.77
Seizures
Serious 0.33 0.45 0.21
Mild 4.57 3.52 5.57

Taken with permission from: Khan and Durkin, 1995.



Page 45

Of the children screened by door-to-door household surveys (i.e., over 10,000 children
from both urban and rural sites equally distributed), the prevalence of serious disability
was found to be 1.6 per cent. In the same study, the prevalence of seizure disorders
was also estimated. Lifetime prevalence of epilepsy was estimated to be 6.5 per 1000
in BD (Durkin et al. 1992).

Table 3.2: *Prevalence estimates/1000 of seizure disorders in 2-9 years old children in
three populations and percentage with positive screening results specifically on seizure
questions (95% CI)

Prevalence Bangladesh Jamaica Pakistan
Neonatal seizures 8.4 (5.6-11.2) 0.9 (0.4-1.3) 13.0 (9.4-16.7)
Febrile seizures 50.6 (43.7-57.5) 10.9 (2.6-19.3) 62.8 (54.8-70.9)
Provoked seizures 57.7 (50.5-65.0) 11.8 (3.5-20.2) 70.4 (61.9-78.9)
Unprovoked sz.? 8.7(6.7-11.3) 6.3(0.3- 12.2) 17.8 (10.9- 24.7)
Epilepsy 6.5(2.2-10.6) 5.8 (0.0-11.7) 15.5 (9.6-21.4)
Active epilepsy® 5.8 (1.6-10.1) 5.2(0.0-11.1) 12.4 (6.6-18.2)
Any seizure history 68.3 (60.5-76.1) 17.7 (12.4-22.9) 91.2(82.2-101.2)
Information taken from (Durkin, Leislie, Devidson, Hasan, Hasan, Khan, & Shrout
1992).

*Prevalence estimates refer to lifetime prevalence; a, Includes children with epilepsy
or history of one unprovoked seizure; b, Recurrent unprovoked seizures with at least in

the past year.

Despite such high rates of disability identified in the population study (Tables 3.1 &
3.2), services for the children with such neurological impairments and neuro-

disabilities are practically non-existent in Bangladesh except in two major cities.
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3.4: Multidisciplinary child development and neurodisability
services in Bangladesh: a new dimension to child health

In 1992 a Child Development and Neurology centre (CDC) was established for the
first time in the country within a 350 bed national hospital for children, the Dhaka
Shishu (Children’s) Hospital (DSH). The aim was to provide a comprehensive,
multidisciplinary service for children presenting with both acute and longstanding
neurodevelopmental impairments and disabilities. Since it was founded, the CDC has
trained a multidisciplinary team of professionals including developmental
paediatricians, paediatric neurologists, paediatric clinical neurophysiologists, clinical
and developmental psychologists, developmental therapists and social workers, as part
of a core team. There are very close links with professionals from other disciplines
including ophthalmologists, neurosurgeons, orthopaedic surgeons, audiologists, special
education teachers and rehabilitation specialists. For the past five years the CDC has
been able to disseminate the services by training teams of professionals in several

major hospitals in the country (shown on the map of Bangladesh, (Figure 3.1).
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Figure 3.1: map showing the areas where comprehensive services for disabled

children are disseminated.
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Over one-third of children presenting to the CDC have seizure disorders.

Figure 3.2: Incidence of developmental disabilities at the Shishu Bikash Kendro,

Dhaka Shishu Hospital in 4100 children from 1992-1998 (unpublished data)
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3.5: Developing EEG services in Bangladesh

Until 1996, the diagnosis of epilepsy and associated disorders was based entirely upon
clinical history and examination. In1996 a paediatric EEG service was started with
initiative of the CDC by SHB, who was trained in the Department of Clinical
Neurophysiology, Great Ormond Street Hospital for Children, Institute of Child
Health, London, UK, under the supervision of Dr. Stewart G.Boyd, for over a year.
Since then two more child health physicians have been trained to perform and interpret
EEGs in Dhaka. We believe that that this service has improved the quality of

diagnosis and management of children with neurodisabilities and epilepsy.



Page 49

The referral of children has greatly increased. Twenty percent of 1581 children
attending the CDC in 1996 presented with seizure disorders (Jahan 1996). This
proportion increased to 38% out of 4500 children at the same centre in 1999 (CDC,
unpublished data), indicating that a higher proportion of families with children
affected by seizures are seeking services. This rising demand for service is similar to
that seen in other countries with limited resources, where seizure disorders form a
greater proportion of the case-load than in developed countries. In Saudi Arabia, 48%
of all cases referred to a children’s neurological clinic were convulsive disorders
(Alfrayh & Al Naquib 1987). A similar proportion of epilepsy cases are reported in
neurology clinics in India (Mani 1987). Epilepsy was identified as most common
neurological condition in a study conducted to identify several neurological disorders
in Nigeria (Osontokun 1982). Epilepsy therefore, is a major health care problem in

developing countries, both for specialist and primary care services.

3.6: Social and public health concerns relating to childhood
epilepsy in developing countries

Epilepsy is a common clinical presentation of many preventable diseases and
conditions. A number of chronic infectious diseases (schistosomiasis, cerebral
cysticercosis, hydatid diseases and tuberculoma), sequelae of acute CNS infections,
perinatal insult, head injuries and recurrent febrile seizures are associated with epilepsy
particularly in developing countries (Durkin, Leislie, Devidson, Hasan, Hasan, Khan,
& Shrout 1992; Miller et al. 1983; Pal, Arturo, & Sander 2000). The majority of such
problems require primary and secondary levels of health care. In another study, a
history of perinatal complications, low Body Mass Index (BMI) and recent physical
symptoms were found to be independently associated with active epilepsy in a study of
persons of all ages in Calicut, India (Hackett, Hackett, & Bhakta 1997). When the
findings of the prevalence study of childhood disabilities in three countries (Jamaica,
Pakistan and Bangladesh) were compared, trauma and brain infections were found to
be strongly associated with epilepsy (Durkin, Leislie, Devidson, Hasan, Hasan, Khan,

& Shrout 1992; Zaman, Khan, Islam, Banu, Dixit, Shrout, & Durkin 1990). In the
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latter study a history of febrile seizures was strongly associated with epilepsy in
Pakistan and Jamaica, but not in Bangladesh. Any association with perinatal problems
could not be analysed due to a lack of information. However, neonatal seizures were
found to be a high risk factor for mental retardation in this study (Durkin et al. 2000;
Durkin, Hasan, & Hasan 1998). The issue is still to be addressed in most developing
countries.

The vast majority of seizures, especially those occurring during early infancy, remain
unrecognised and even after identification they may not be treated appropriately. The
reasons behind this are several, some related to social and cultural views towards
epilepsy and unawareness among the population, and some related to the scarcity of
specialists and lack of proper training among the care-providers at the primary,
secondary and tertiary levels of health care. A lack of a consistent supply of AEDs is

also a factor (Shorvon & Farmer 1988).

Studies in other countries have also revealed that different beliefs, fear of
stigmatisation and negative attitudes towards epilepsy prevent family members from
seeking advice for, or talking about the condition. In West Bengal, India, a probable
cause of poor ascertainment of epilepsy in children was noted to be the deliberate
tendency to conceal information about seizures in the family (Pal, Arturo, & Sander
2000). In an African study, it was seen that children with seizure disorders are only
brought to health services when they are injured as a result of a seizure episode, and
not before (Watts 1989).

In Bangladesh, clinical experience suggests that most of children are first taken either
to the traditional or religious healer and given herbal or other treatment with a belief
that this is a curse from God or that an evil spirit has entered into the body. Such

beliefs need to be studied to verify and to take steps to develop epilepsy management.
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3.7: Developing epilepsy services for children in a country
with limited resources

Any planning for service development within the health care infrastructure of a
developing country should look first towards its existing strengths and weaknesses.
The modern system of early identification and treatment being practiced in more
developed countries utilizes a vast amount of its resources including those spent on
investigative procedures. Yet, even in these countries the focus is also shifting towards
a more holistic management to include co-existing disabilities, associated cognitive
and behavioural problems and family needs as being equally important to seizure
control, and that they should be provided by multidisciplinary and multi-agency co-
ordination (Neville 1997).

Probably the best use of resources can be made by developing a simple means of
identification of epilepsies at the early stage of the condition by lesser-trained
professionals. This has been shown to be possible in Bangladesh by utilising
community trained health workers for the identification of a range of disabilities
including seizure disorders (Khan 1998). However, these developments need to be
backed up by rational management and appropriate investigations when required at the
secondary (at the district) and tertiary (at the division) levels. At the moment such
services are only available in the capital of the country, Dhaka (CDC) and in very few
other places. Before large-scale policies are adopted an evaluation of the benefits of
the existing services needs to be conducted.

Human resource development, which will provide optimum services within minimum
a period of time needs to be considered. The CDC team has in the meantime developed
a network of professionals and para-professionals working in the field of
neurodisability and child development called the Shishu Bikash Network (SBN,
‘Bangla’ for Child Development Network). This not only includes child care
physicians but also psychologists, social workers, counsellors and many others who
are working towards optimising the development of delayed children. Innovative
methods of training have been adopted, such as training college graduates in
‘developmental therapy’, which combines the basic disciplines of physiotherapy,

occupational therapy, and speech therapy within a framework of normal child
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development. Parallels can be made with the Peto School for Conductive Education in
Hungary and the single nurse-teacher-therapist advocated many years ago by
professionals in the UK. In a similar vein, the adoption of appropriate technology is
required for the benefit of the children. Both the theoretical basis of such technologies
and their practical applications are necessary to develop curricula for training. The
value of such services needs to be evaluated also so that long-term planning can
benefit from the messages emerging from such studies. For example, which children
with seizures need to be referred from primary care (where diagnosis is based upon
clinical history only), to tertiary care servicgs for further investigation, is a question
that needs to be answered. The present health care system in Bangladesh is divided as
a primary care service at the thana level (Thana Helath complex) where medical
officers (MBBS doctors) are posted under a thana health officer (THO), secondary
care service at the district level (district hospital) where a paediatric specialist
including other specialists are posted, and the tertiary health care at the division level.
The tertiary care with the extensive investigation facilities is only present in the

capital, Dhaka and in Chittagong port city (Fig 3.1).

3.8: Experience with first 1000 EEGs, conducted between
May 1996 and October 1997

The EEG is a relatively inexpensive investigation, and is often invaluable in making an
appropriate diagnosis. We therefore needed to develop an EEG service for the
children at the tertiary level. The experience from the first 1000 EEGs has shown the
variability of referred cases. This is not unexpected given the novelty of the service
for practitioners and the considerable load of chronic cases with multiple disabilities.
However, this scenario was changed with time and further experience among the

professionals.



Page 53

Figure 3.3: Flow chart of the 1000 population from the first reviewed from the EEG

centre to last follow-up

First IOOOEEGsS reviewed, patients categorized as follows:
60.6% with recurrent unprovoked seizures

21.5% non-convulsive disorders

17.9% recurrent febrile seizures

539 from CDC

Medical record reviewed
151 fell into study criteria

Epilepsy classification  step
63.6% generalised 25.2% Partial
11.2% unclassified

2"~ step classification
61.0% Symptomatic & cryptogenic
39.0% Idiopathic

Seizure outcome after > 1year of AED treatment
Seizure remission in 49.7%

>50% seizure reduction in 32.2%

< 50%seizure reduction in 19.2%

461 from other hospitals
& private clinics

Medical records were
not available, and
excluded from study

EEG features in 151 children

40.3% Only epileptiform discharges
21.2 % both epileptiform discharges and
background abnormality

19.2% only background abnormality

19.2% normal record for the age and state of the

child.

122 (80%) EEGs were abnormal
36.4% had focal discharges

25.2% generalised discharges

19,2% non-epileptiform abnormalities
19.2% normal record for the child
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Possible epilepsy
Non-convulsive disorders

Developmental delay with movement disorder 72

Behavioural disorder

Speech and communication disorder

Headache

Autistic trait

Sleep disturbance

School failure
Recurrent febrile convulsion
Total

65
46
11

606
215

179
1000

Table 3.4: Salient features of the 179 children who presented with febrile-convulsion.

Age in years n =179 %
<2-4 years 114 63.7
>4-7 years 65 36.3
Total 179 100.0
Sex

Male 132 73.7
Female 47 26.3
Total 179 100.0
Number of febrile convulsions

1-2 69 38.5
3-5 69 38.5
>5 41 23.0
Total 179 100.0
Non-convulsive disorders *

Absent 145 81.0
Present 34 19.0
History of non-febrile seizure present 15 8.0
AED history

None 98 54.7
On long-term AEDs 81 453
Total 179 100.0

* Defined in section 4.6
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Table 3.5 Abnormal EEG findings in children who presented with febrile seizures
(total 43)

EEG findings n %
Nonspecific dysrhythmia 23 53.5
Diffuse slow wave activities 8 18.6
Localized epileptiform discharges 6 14.0
3c/s spike wave discharges on HV 3 7.0
Long standing slow waves after HV 1 23
Centro temporal spikes 1 23
Transient Bursts of Generalised epileptiform 1 2.3
discharges

Total 43 100.0

With this background of a high proportion of epilepsy and other disabilities in the
early age group (Section 3.3, Chart 3.2), it would be appropriate to include an epilepsy
service as part of a comprehensive programme for disability in childhood. This will be
cost-effective, for both patients and service providers.

Epilepsy can be diagnosed from the history and clinical evidence; however, an
appropriate treatment, (WHO definition for treatment gap; (Meinardi, Scott, Reis, &
Sander 2001), should include the identification and treatment of the underlying cause.
This would require a cost-effective and time-appropriate investigation facility. We
included EEG within a short time after presentation at the clinic. The effectiveness of
this not examined in this study.

We believe, that a substantial proportion of children with newly diagnosed,
unprovoked seizures have a decelerating disease process, as shown by van Donselaar
et al. in the course of untreated tonic-clonic seizures in childhood,(van Donselaar et al.
1997). The authors suggest that not all children with an early diagnosis of epilepsy
would need regular AED treatment. However, timely identification of children
needing AED treatment would prevent further complications and neurodisabilities.

We therefore need to develop a simple and effective method of identifying those who
really need treatment for epilepsy and who need further investigation. We also need to
develop a definite guideline to regulate the AED treatment within a limited resource.
However, such a guideline must also take account of the acceptability and efficacy of

commonly used AEDs in an appropriate setting.
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PART TWO

BACKGROUND OF PART TWO

Part One has shown that childhood epilepsy is common in Bangladesh (Section 3.3).
Epilepsy management services are only available within two large cities (Fig-3.1)
where, the specialist team includes a physician, developmental therapist and child
psychologist, and aim to provide comprehensive management for children with

epilepsy and other disabilities.

This part of the thesis will present the methods and material, and results of the
childhood epilepsy research performed at the national children’s hospital in
Bangladesh. It will discuss the seizure criteria, co-existing non-convulsive disabilities
at first presentation at the clinic, and their correlation with seizure outcome after more
than one year of comprehensive treatment. This will raise the possibility of predicting
epilepsy outcome from the information available on first diagnosis, which may help
caregivers to plan long-term and short-term management for children with multiple

impairments, which include epilepsy.

The present part will also illustrate that even in a country with limited resources, a
multidisciplinary team approach is practicable. It can be achieved by providing short-
term training to (i) primary health care physicians about the diagnosis and
management of epilepsy and co-existing non-convulsive disabilities, (ii) the local

medical assistants on developmental therapy, and (iii) clinical child psychologists.
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CHAPTER FOUR

4.1: Introduction

This chapter will present the overview of the methods and preparation for the

prospective study

4.2: Methods and material

The whole study was arranged in three stages:

Stage 1

A retrospective study: this was done to compile the epilepsy profile and associated
non-convulsive disorders of the children attending a specialized centre, and to identify
the predictors of poor seizure remission. Methods, results and implications of this

stage will be presented in chapter 5

Stage 2
A prospective study: this was designed to validate the predictors of seizure outcome
using two strata of the sample. Introduction, methods, result, and discussion will be

presented in Chapter 6

Stage 3
Randomized Controlled Trial study: this was done with part of the population
recruited for the prospective study. Introduction, methods, results and discussion will

be described in Chapter 7
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4.3: Definitions

To help the identification and management of epilepsy in children, the condition needs
to be clearly defined to the service providers as well as to the population.

From past experience it was noted that clear identification of generalised clonic
seizures, myoclonic (MC), generalised tonic (GT) and infantile spasms (IS) are
difficult for the primary care physicians if not demonstrated. Similarly, a publicity
campaign of seizures and epilepsy in general and the availability of treatment, may be
helpful so that the demand for services can be identified. We therefore felt the need
for a series of simple definitions and a modified classification. A classification system
is required in order to facilitate understanding and to organize the observations. Such
information needs to be well distributed, accepted and problem oriented at different
levels. We also felt it would be useful to educate the population, through radio and

television programmes and leaflets.

4.3.1: Definitions related to seizures and epilepsy

1. Epileptic seizures: These are defined as seizures which are manifestations of
excessive, and/or hypersynchronous and usually self-limited abnormal discharges of
neurons in the brain. Clinically epilepsies are diagnosed when a child has two or more

unprovoked seizures (Brett & Neville 1997).

2. Convulsion: This definition, not necessarily different from that of epileptic
seizures, was applicable in the context of less experienced physicians, to help them
differentiate seizures with non-motor involvement. It describes involuntary,
simultaneous, sustained contraction and relaxation of muscles, which may be non-CNS
origin or may be the result of excessive and/or hypersynchronous neuronal activities in

the brain (Aicardi 1994a; Brett & Neville 1997).

3. Active Epilepsy: Active epilepsy is diagnosed when there is a history of two or

more epileptic seizures in the past one year (ILAE 1989; ILAE 1993a).



Page 59

4. Febrile seizures: Generalised tonic-clonic seizures with associated fever, in which
the infection is of non-CNS origin, occurring from the ages of 6 months to 7 years
(ILAE 1993).

5. Atypical (complicated) febrile seizures: This was recorded when there is a history
of febrile seizures with residual neurological signs after the seizure episode or partial

seizures with associated fever.

6. Evolved epilepsy: We defined this in children who initially had recurrent febrile

seizures followed by two or more episodes of non-febrile seizures.

7. Epilepsy as post CNS infection sequelae: A past history of CNS infection was
recorded when there was hospital evidence of meningitis or meningoencephalitis, or a
history of high fever followed by a prolonged seizure and unconsciousness lasting
hours or days or repeated seizures without complete recovery of the previous
functional state. Recurrent unprovoked seizures following CNS infection were

recorded as post CNS infection sequelae.

8. Early seizure types: This was categorized in this study as ‘febrile’, ‘evolved
epilepsy’, ‘post-CNS infection’, ‘and primary epilepsy’, taking the past history into

consideration and the nature of early seizures.

9. Malignant epilepsy syndromes: Infantile spasms and West syndrome, Lennox
Gastaut syndrome, very early onset myoclonic encephalopathy, and Landau Kleffner
Syndrome were defined in this study as malignant epilepsy syndromes. Most of these
syndromes have poor seizure remission and include neurodevelopmental

consequences; they also have characteristic EEG patterns.

10. Age at onset of first seizure: To determine the age at the first unprovoked seizure
we asked the family: “how long or up-to what age was the child well/without any

complaint?” The next question focused on the seizure onset (Appendix II). Most of
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the parents could recall the age of the first attack when the question was put in this
way, rather than a direct question about seizure onset.

We categorized age at onset as ‘early’ when there was a history of the first unprovoked
repeated seizures at or before 12 months of age. Age at onset does not include the

neonatal seizure history.

11. Type of seizures during each attack: Parents were asked to show from
beginning of the arracks, and how the attacks ended. Thereby categorizing the

seizures as generalised, partial, secondarily generalised, uncertain or unclassifiable

12. Multiple seizure types: Epilepsy was categorized as with either 'single' or
'multiple seizure types’. A multiple seizure type was categorized when there was a
history of more than one type of seizure (e.g., major attacks such as generalised tonic-
clonic seizures, and other attacks, e.g., absences, myoclonic jerks, head drops or reflex

attacks).

A single seizure type was identified by one type of seizure in the history.

13. Seizure frequency: This was defined as a frequency of episodic attacks up to the
first presentation at the epilepsy clinic, and recorded as per day, per week, per month,

or per year. One or more attacks per week were categorized as ‘high-rate seizures’.

14. Seizure description: A complete seizure description was obtained by asking eight
structured questions to the parents or family (Appendix II). The description includes
“how the seizures start”, “any associated phenomena”, e.g., if there is an aura,
vocalization, screaming, fear, sensory symptom or automatism or hallucination at the
beginning of attack, “usual time of attacks”, “state of the child during attacks”, e.g.,
start in sleep, awake or both in sleep and awake, while playing or reading, “if any
provoking factors”, e.g., noise, light, touch, sleep, physical exercise, reading etc.,

“duration of attacks” and the “recovery phase”.
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15. Family history of epilepsy: This was recorded when there was history of epilepsy
either diagnosed, or a history suggestive among first-degree relatives (siblings, parents,

and first cousins).

16. History of consanguinity: A consanguineous marriage was recorded when there

was history of marriage between first cousins.

17. Parental perception: To identify existing perceptions the parents were asked two
direct and one indirect question: (1) where did they go for help when the child had first
seizure attack; (2) their knowledge or idea about the problem (seizures, epilepsy or
mrigi rog) and (3) what did they do during the child’s recent past illness (other than
seizure) (Appendix 11, Appendix IX).

18. Seizure remission: Although other authors have used varied criteria, to define this
in their studies, I have defined this as follows: 100% seizure free for the last three
months of 12 month’s follow-up period. Seizure frequencies over the previous 3
month period prior to the last follow-up appointment was used to assess the percentage
of seizure remission. The highest rate of seizure occurrence during this last three

months of the 12 months follow up period was taken as the present seizure status.

For analysis the frequency of seizures was calculated for the entire year and this was
subtracted from the frequency (calculated again in years) at the time of entry of the
child into the study and expressed as the percentage seizure reduction. This was

taken as the seizure outcome of the child. Those children who had 100% reduction

were categorized as having undergone 'seizure remission'. Those who had <100%

reduction were categorized as having 'poor seizure remission'.

4.4: Classification of epilepsies and epilepsy syndromes

We followed the ILAE classification of seizures and epilepsy (ILAE 1989) using

broader headings (Table 4.1). Epilepsy was classified in two steps with as much



Page 62

precision as possible using information available at the time of assessment. In the first
step, the patient’s epilepsy was classified according to a major syndromic group, e.g.,
localization related or primary generalised epilepsy, based on the history and clinical
features. In the second step classification was done in a syndromic subgroup
(aetiological classification) e.g., idiopathic/symptomatic/cryptogenic, based on
combined seizure history, clinical presentation, EEG features and neuroimaging when

possible.

Generalised epilepsy: This was recorded when the descriptions of seizure attacks

were suggestive of involving both of the hemispheres from the beginning of an attack.

Partial epilepsy: This was diagnosed if the semiology was suggestive as partial in

origin.

Unclassifiable: This was recorded when the description of seizure attacks were
discrete focal, not definitely generalised or partial, when seizures were not easily
describable or not convincingly identified as partial or generalised seizures, such as
frequent startling provoked by sudden noise, and flickering of fingers or limbs

provoked by sleep, discrete multifocal jerks.

Etiological classification

Using standard clinical and investigation criteria (ILAE 1989;ILAE 1993b) an
epilepsy was classified as ‘symptomatic or cryptogenic’ if the child had a history of
static encephalopathy from birth and/or stroke or significant head trauma with clear
signs of a cerebral lesion or a sign of a neurological deficit on examination or if there
was definite structural abnormality found in neuroimaging. An epilepsy was classified
as ‘idiopathic’ if there was no such clinical or investigative evidence of a cerebral
lesion. A ‘remote symptomatic’ type was identified, in those who had a definite
history of perinatal asphyxia and/or neonatal seizures, CNS infection or head injury

without any obvious clinical sign of cerebral lesions. A review of the classification
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after 6 months’ follow up enabled us to classify this group into either symptomatic or

idiopathic group with the help of investigations.

Table- 4.1: Classification of seizures and epilepsies adapted from the ILAE

classification

Al. Partial epilepsy with focal or localized epilepiform discharge in interictal EEG
Simple partial seizures;
Complex partial seizures;
Benign rolandic seizures; or
Benign childhood epilepsy with centro-temporal spikes;
Benign childhood epilepsy with occipital paroxysm;
Primary reading epilepsy;
A 2. Secondary generalised epilepsy,
Simple or complex partial seizure with secondarily generalization
EEG evidence of secondary generalization of a focal epileptiform discharge
B1.1. Idiopathic localization related epilepsy

B1.2. Symptomatic and cryptogenic localization related epilepsy

A.2. Generalised epilepsy: generalised or widespread epileptiform discharges in EEGs
involving both the hemispheres.

Myoclonic seizures;

Akinetic seizures;

Atonic seizures;

Absence seizures;

Generalised tonic-clonic seizures;

Generalised tonic seizures;

Generalised clonic seizures;

Status eilepticus with overt generalised seizures;

Nonconvulsive status epilepticus with supportive EEG findings;



B 2.1 Idiopathic generalised epilepsies;
B 2.2. Symptomatic and cryptogenic generalised epilepsy.

A.3. Unclassified epilepsy with mixed seizures, without unequivocal focal or
generalised features

Multifocal asymmetric spikes/sharp waves in EEG record.

Multifocal and mixed types of seizures

Neonatal seizures;

Reflex seizures provoked by sound or touch.

B 3.1 Idiopathic
B 3.2 Symptomatic and cryptogenic

A.4. Severe epilepsy syndrome with characteristic EEG pattern abnormality
Epileptic Infantile spasm/ West syndrome
Lannox Gastaut syndrome
Landau Kleffner syndrome
Myoclonic epileptic encephalopathy
Epilepsy with CSWSS in EEG sleep recording
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4.5: Risk factors: pregnancy and birth related factors and
past medical histories defined

We collected the following information to assess the pregnancy and birth related
problems, in other words to identify the probably preventable causes of early onset
epilepsies, and to get evidence about an aetiological classification of epilepsy.

The following information were recorded in this regard i.e., mother’s age during the
related pregnancy, history of antenatal check up, history of any maternal medical
problem, any medicine intake including indigenous abortificients during the pregnancy
and previous obstetric history. Information about place and mode of delivery and who
attended, delivery events recalled during birth to neonatal period (within one month of
delivery), birth weight (where available) or whether the new-born size was usual,
smaller or bigger compared with other new-born babies were recorded in the medical

assessment forms (MAF).

4.5.1: History of perinatal asphyxia

A history of perinatal asphyxia was taken to be positive if there was hospital
documentation of active resuscitation, and/or if there was a history of prolonged
second stage of labour, and/or difficult labour, and/or a clear history of delayed
establishment of spontaneous respiration in the newborn, and/or delayed cry (e.g. not
within first 15 minutes), and/or change of skin colour to either bluish or white. This
arbitrary definition was used following the study done in Nepal (Ellis et al. 1999). The
concept of birth asphyxia is that the foetus is deprived of oxygen during the process of
labour and that this hypoxia may have an irreversible and detrimental effect on
function.

The definition used in the Swedish cerebral palsy study was that ‘perinatal asphyxia’
meant that respiration was not established after one minute and/or active resuscitation
was needed (Hagberg & Hagberg 1984). Our definition was based upon the parents’

and the family members recall of events.
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4.5.2: Any problems during the neonatal period and history of
neonatal seizures

A history of neonatal seizures was obtained from the clear description of seizure
attacks within 4 weeks of birth and/or from hospital discharge certificates produced by
the family. The question put to the parents was ‘whether there had been any problem
noted during first four weeks of the child’s life’. The next question was to clarify
‘what the problem was’. This included, poor feeding, excessive or very poor cry,
frequent change in skin colour, stiffening and sudden repeated focal or generalised
jerks with clear impression of un-wellness in the baby for which they needed to

consult a physician, village doctor or a natural healer (religious person or kabiraj).

4.5.3: Previous obstetric history

History of abortion and/or threatened abortion, still-birth, intra-uterine death were
recorded and categorized as ‘poor obstetric history’ if there was a history of any of

these mentioned.

4.5.4: Preceding history of febrile seizures

If there was a history of recurrent seizures associated with high fever (Section 4.3.1,
point 4) prior to the development of unprovoked seizures, it was taken as a 'positive

history' of febrile seizures.

4.5.5: Family history of epilepsy

If there was a history of diagnosed epilepsy or unprovoked seizures in first-degree and
second-degree relatives (parents, siblings, first cousins) it was considered as a 'positive

family history'.
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4.5.6: Previous history of CNS infection

A previous history of CNS infection was recorded as positive when there was a history
suggestive of or there was a hospital evidence of such infection (Defined in section
4.3).

4.5.7: History of significant head injury

This was recorded positive, when there was a clear history of head injury or fall
followed by bleeding through the nose or ear, unconsciousness or convulsion within 24

hours or a confused state after injury.

4.5.8: History of status epilepticus before entry

This was recorded when there was a history of prolonged seizures lasting for 30
minutes or more. An approximate time was calculated by the descriptions of activities

of the parents when they were unable to state the duration of attacks.

4.5.9: Previous history of AED treatment

This was recorded when the child was on regular daily AED treatment for a minimum
of 2 months outside the hospital. AED treatment for a short period, during any acute

illness or during hospital admission was not included.

4.5.10: Time gap

This was recorded as the period in months between the onset of recognizable second

attack of unprovoked seizures and starting the appropriate AED treatment.
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4.5.11: Treatment gap

This was defined as the percentage of the population who were not getting appropriate

treatment when it was clearly indicated (Section 2.9.1).

4.6: Non-convulsive disorders

Associated neurological disorders were defined as ‘non-convulsive disorders’, which
include motor and sensory deficits leading to functional developmental delay, and

cognitive impairment.

4.6.1: Motor disorder

Motor disorder was rated based on the child’s mobility (WHO severity grading- see
Appendix XV) and coded as: ‘normal’ with no disability, ‘mild’ with some limitation
of hand function and mobility but the child was independent in daily living activities,
‘moderate’ when the child had functional limitations, difficulty in holding implements
and dressing, needed support to sit upright, but were able to move around with
substantial help and ‘severe’ when the child was unable to walk and had no hand

function.

Sensory deficit: This was rated as 'present’ when the child had vision and/or hearing

impairment associated with developmental motor delay.

Speech and communication regression: This was considered to be 'present' if the child

had had a period of normal speech development followed by regression.

History of early milestones of motor, speech and cognitive development
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History of early developments was recorded from the information provided by the
parents about the child’s early development compared with their siblings or other

children in the family or neighbours’ families

4.6.2: Cognitive impairment and behavioural state on the day of
diagnosis

Non-convulsive disorder also includes the child’s learning disability (delay or
regression), which would be expressed by the parents as poor understanding, poor
awareness about the surroundings, an inability to recognize parents or close relatives
or not learning things as other children of the same age. School failure was not a
common complaint of school aged children as the parents did not send them to school

if they appeared to be delayed in learning things in the home.

4.7: Assessment of cognitive functions and behaviour

A formal psychological assessment was arranged for each child with the clinical
psychologist using standardized psychological testing tools (see below). In addition,
during the neurodevelopmental assessment (NDA), physicians assessed the child's
behaviour, and cognitive level, level of understanding using the standard methodology
appropriate for the age, i.e., ‘following simple commands’, ‘responding to call’,
‘following simple commands’, ‘drawing a man test’, ‘using building blocks’, ‘writing’,

‘solving simple mathematical problems’ and some tests of daily living’.

4.7.1: Cognitive development on clinician’s judgment

Cognitive development was categorized as ‘impaired’ or ‘normal’ based on the
clinician’s judgement. This was taken as the consensus diagnosis where IQ score was

not available for the retrospective study (Chapter Five).
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4.7.2: Cognitive development (Intellectual quotient or IQ)

Based on IQ test scores the cognitive development of each child was considered to be
either 'impaired’ or 'normal’. The Bayley Scales for Infant Development (Bayley 1993);
Stanford-Binet Test (Huq 1996); Wechsler Intelligence Scales for Children, revised
(Hugq S.,1994; WISC-R, 1971); Independent Behaviour Assessment Scale (Munir,
Zaman, & McConachie 1999): a test developed in Bangladesh for assessing adaptive
behaviour of 2-9 year old children, were administered depending on the age of the
child. The IQ score 70 was the cut off value, an IQ score of <70 was considered to be

'impaired'.

4.8: Assessment of child’s behaviour

4.8.1: Behaviour assessment by physician and the clinical child
psychologist

A behavioural check-list, containing 5 questions for children under five years and 9 for
over five years children was filled out by the physician (BSQ). In addition, there were
questions in the MAF regarding the child’s behaviour from early infancy to the present
date. Abnormal behaviour was recorded under the following categories: 'listless' when
the child was apathetic or less responsive or extremely quiet; 'hyperactive or irritable
child' was diagnosed when the child's activities fell into any of the following
categories: crying often and easily, restless or overactive, constantly fidgeting, having
with a short attention span, frequently changing moods, temper outbursts, explosive
and unpredictable behaviour and distractibility or impulsiveness, all of which may

characterise attention deficit disorder (APA, 1980).

Where some ambiguity of the child's behavioural pattern remained it was classified as
'uncertain' on the first visit assessment. This was later changed to a definite category

during the subsequent visits by further assessing the child.
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Behavioural assessment by the psychologist

Child behaviour problems were measured by the psychologist, using behavioural
screening questionnaires appropriate for the age of the child.

BSID for 0-3 years

Richmans behavioural assessment questionnaire for 3 to 5 years (Richman, Graham, &
Stevenson 1982).

Children’s behavioural assessment questionnaire, Rutter, 1967; for 6 to 16 years old
children (Rutter, Graham, & Yule 1970)

Conners’ rating scales-revised for 6 to 16 years old children (Conners 1997b).

4.8.2: Adapted Richman’s behavioural assessment questionnaire
for children aged 3 to S years (appendix: XI)

Child behaviour problem was measured using the version of Richmans behavioural
assessment questionnaire for children aged 3 to S years (Richman, Graham, &
Stevenson 1982) adapted for disabled children (Davis & Rushton 1991). The same
questionnaire was used previously in BD in a study examining the effects of floods
upon children (Durkin et al. 1993) and has been also used in diverse cultures

(Richman, Graham, & Stevenson 1982). The total score range in this is 0-149.

4.8.3: Rutter scale of behavioural assessment for the middle age
range children

Behaviour of children of middle age range was measured by the parental
questionnaire, Rutter 1967, was designed to discriminate between different types of
behavioural or emotional disorders. The questionnaire for parents was developed in
parallel with similar questionnaire for teachers (Rutter 1967). The scale contains 26
brief statements concerning the child’s behaviour, these are given a weight of 2
(certainly applied), 1(applied somewhat, and 0 (does not apply). The scale

differentiates neurotic (N) and antisocial (A.S) disorders. Children with a total score
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of 9 or more are designated as showing some disorder. If ‘N’ score is greater than
‘AS’ score the children are designated neurotic, and if ‘AS’ is greater than ‘N’ the
children are designated as antisocial. This scale had been used in BD for assessing the
children’s behaviour for several years. This was also used in the RCT study in West
Bengal to assess the behavioural side effect caused by AED (Pal et al. 1998d).

4.9: Introduction of Conners’ behavioural assessment
questionnaire for mothers:

This is a useful test battery particularly in assessing behavioural problems in children
from ages more than 5 to 16 years. This test has been applied in many of the studies to
assess drug related behavioural disorders (Conners 1997).

The short version of the parental questionnaire (CPRS-R:S) for assessing the
behavioural state of the child contains 27 questions. It takes not more than 15 minutes
to complete.

Group A- questions are addressed to the oppositional character of the child (6 items)
Group B - the child’s cognitive or attention problem (6 items)

Group C- the child’s hyperactivity problem. (6 items)

Group D- the child’s ADHD index (12 items).

Total scores of each group are then plotted into the appropriate graph for the child’s
age and sex to obtain the T-score and percentile. A T-score of more than 60 was
considered as being a concern, and a score over 80 revealed a definite problem.

The T-score before and after 12 months of treatment with either of the AEDs were

compared in the RCT study population (Chapter Seven).
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4.9.1: Reliability test and validity measure of Conners' short
questionnaire for parents (CPRS-R:S)

This questionnaire was translated from English into Bangla by the epilepsy research
team-members. We involved mothers to get the feedback from them about common
understanding of the words used. The translated form was back-translated and revised
before arriving at the final version. {The translated questionnaire was discussed
within the team members first regarding the appropriate use of Bangla phrases for the
English, and whether the question has the same meaning in Bangladesh. Changes
were made where discrepancies were noted and then used among the parents of
children without any impairment; their comments were taken into consideration.}

This modified questionnaire was administered among 20 mothers twice, at an interval
of two weeks, for a reliability measure before using it on the children of the RCT

group (Chapter Seven).

Table 4.2: Showing mean difference between the scores obtained on test 1 and test 2

Mean diff. of T | St. Dev | St err. Mean( CI ) T Significance
score.
A-index | -.55 5.43 1.21(-3.09t0 1.99) |-.453 |.656
B- index | -2.40 7.00 1.57(-5.68to .88) |-1.533 |.142
C- index | -.90 5.75 1.29(-3.59to 1.79) |- .700 | .492
D-index | -.95 3.63 81(-2.65t0 .75) |-1.169 |.257

Test-retest reliability on 20 participants:
T? for time one and time two for each index revealed no significant difference
suggesting ‘adequate test retest reliability’. It also shows the stability of parental

responses over the two weeks period.
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4.9.2: Concurrent validity measure

The Rutter test (Section 4.8.3) is a translated and validated questionnaire in the region.
We used this as gold standard and administered it in 30 children with epilepsy. The
Conners’ questionnaires were administered in the same 30 children on a separate day.
The total score obtained by administrating the Rutter scale and the score of the
Conners’ D- ADHD index were correlated by Pearson correlation co-efficient analysis.
A very satisfactory correlation was found between the results obtained from the two
tests administered to 30 participants. The Pearson correlation co-efficient test had a
high positive correlation of .74, with 2-tailed significance, at < 0.01 level.

The Pearson co-efficient was .46 with 2-tailed significance at <0.01 level with the sub-
sore of neurotic items and .59 with the same significance with the antisocial item sub-
scores. We conclude from the above analysis that the concurrent validity measure of
the tool recently translated into Bangla for the behavioural assessment has good

correlation with the gold standard.

4.10: Investigations

4.10.1: Electroencephalograms (EEG) recording and findings

For the prospective study, at the initial consultation, each patient’s parents gave
informed consent for the EEG study. EEG recordings were done promptly in this
(prospective) group for two reasons: 1) to record the brain activities before starting
treatment or within a short time after experiencing a recent seizure and 2) logistical
reasons relating to distance of the family residence and the cost of travel (Section 3.2).
The idea of doing the EEG within a short time of an attack is supported by one
prospective study with 300 children and adult patients in Melbourne. Mark et al.
assessed the diagnostic usefulness of early EEG, sleep-deprived EEG. They found a
higher proportion of positive epileptiform discharges in the EEGs done early compared
to those done later, (51% vs 34%) (Mark et al. 1996).
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We used 16-channel analogue or 24-channel digital recordings with bipolar,
longitudinal, transverse, average referential montages for both. Recording lasted for a
minimum of 30 minutes, including eyes opened and closed, with intermittent photic
stimulation recording for all children, and hyperventilation recording for 3 minutes in
cooperative patients. An attempt was made to take both awake and sleep recordings
for all the children. Sleep-deprived recordings were taken when suggested by the
attending physician. For sleep-deprived tests, parents were advised to prepare the
child for 3 days before the recording. This involved depriving the child of sleep for 3-
4 hours daily for 3 days and waking them very early in the morning on the day of the
test. The recording lasted for 40 minutes, or longer if needed. The electrodes were

placed on the scalp according to the international 10-20 system of electrode placement.

4.10.2: EEG results were categorized as

(1) Normal; (2) abnormal with focal or generalised epileptiform discharges; (3)
abnormal with non-epileptiform, background abnormality; (4) abnormal with both i.e.,
epileptiform discharges with abnormal background activities. The abnormal EEGs

were re-categorized as with ‘characteristic EEG pattern of dysfunction’.

Abnormalities of background activity: These are age dependant and non-
epileptiform abnormal activities. They were again categorized according to the
following types:

1. Excessive slow waves (Delta waves): paroxysmal, generalised, diffuse or focal
dysrrhythic activity (delta waves, <4 c¢/s during fully awake state), which are slower
than the expected background frequencies for the patient's age and state.

2.Excessive beta wave activity: more than 14 c/s activity (Beta wave) when more than
expected amount of beta waves were present during the awake state.

3. Mixed runs of delta and beta wave activity with gross poverty of normal rhythmic
activity.

4. Asymmetry in background activity or in response to external stimuli.
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Epileptiform discharges: The presence of repeated spike wave discharges, either
generalised or focal is the specific feature of epileptiform discharges. These were
categorized as being either ‘present’ or ‘absent’. Positive results were categorized as

‘focal’ or ‘generalised’ according to their distribution in the recording.

Epileptiform discharges with abnormal background activity: These included focal
or generalised epileptiform discharges against an abnormal background in the EEG
tracing with a poverty of normal activity or reactivity to external stimuli.

EEG traces were again examined for the presence or absence of the recognizable

abnormal patterns, which were categorized as:

1. ‘burst suppression pattern’;
. ‘hypsarrhythmic pattern’;
. ‘periodic complexes’;

. ‘continuous spike wave complexes of sleep’;

wn WD

. characteristic pattern for ‘Lennox Gastaut Syndrome’.

4.10.3: Other investigations

Neuroimagings such as ultrasonogram, CT scan or MRI of the brain were arranged
when needed and when it was feasible (on the basis of clinical indication).
Blood tests to ascertain the AED level were arranged for the RCT group and for others

when there was no response to drug therapy, despite prescribing a maximum dose.

Therapeutic level for phenobarbitone and carbamazepine: According to the WHO
recommendation the effective blood level for PB and CBZ are15-20 micrograms /ml

and 4-10 mgm /litre respectively (Gastaut & Osontokun 1976).
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4.11: Development of medical assessment form and training
of the team workers

4.11.1: History record and medical assessment form (MAF)
(Appendix-II)

A semi-structured questionnaire was developed based on the structure which had been
used at the second stage for the epidemiological study on developmental disorders
including epilepsy in children of 2-9 years of age in Bangladesh (Khan & Durkin
1995b),

The form had been constructed in 6 major parts:

Part 1. Child and family information

I. The child’s information: age, sex, date of birth, residence, parents’ chief
complaints and duration of each.

11 Specific questions on seizure attacks to determine the age at onset of seizures;
seizure type (partial, secondary generalised or primary generalised), seizure
frequency, duration of each attacks, how that first started, if there was any
evolution of seizure types, behaviour and schooling if of school age; past
history regarding seizures; history of recurrent febrile seizures; any status
epilepticus; and evidence of CNS infection

III.  Family history of similar diseases or other chronic illnesses or epilepsy.

[V.  Information related to the pregnancy and previous obstetric histories of the
mother, birth history and related problems and history during the neonatal
period.

V. Developmental history during early infancy

VI.  Past medical history particularly any history of hospital admission and reasons
for taking medication or hospitalisation.

VII. Questions relating to any seizure attacks with associated fever or following a
head injury; and history of taking AEDs or any other drugs daily over a long
period. (3 months and longer).

VIII. Questions relating to parental attitudes and their understanding of seizures.
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Part 2: Neurodevelopmental examination

L Observation;
II. General examination including anthropometric examination;
III. Neurodevelopmental assessment: Gross motor, fine motor, vision, hearing,

speech, and communation;

IV. Conclusion of the assessment

Part 3: Management form (Appendix III)
The epilepsy management included the following:

I. RCT criteria assessment;

II. Informed consent for participating in the study obtained from parents;

III.  Parental counselling;

IV.  Medical management with AEDs;

V. Developmental therapy, visual, hearing and speech stimulation for an already
developed or impending disability;

VI.  Parental education and counselling for patients with febrile seizures,
advice on investigation;

VII.  Advice on formal psychological and behavioural assessments;

Part 4: Follow up forms: A semi-structured form (Appendix-IV) was used for the

first and then unstructured forms were used for the subsequent follow-ups.

Part 5: Summary form: This form was developed to compile a summary of the history

and examination findings and the investigation results.

Part 6: Final follow-up forms: This was a structured form developed to compile the
seizure and non-convulsive disorder related information and parents’ perceptions
(Appendix-VI). Information of the complaints on the final day and from the previous
three months, information regarding attendance at the clinic; compliance; initial
seizure(s) criteria, any evolution of seizure type(s); AEDs used, any change in the

prescription and the reason; effects of prednisolone when used; parental perceptions of
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their child’s seizure and developmental condition at the beginning and at last follow-

up, and the final comment of the physician etc.were collected in this form.

4.11.2: Socioeconomic status (SES) recording form (Appendix
IX)

This was developed and used for the epidemiological study of childhood disability (Z.
Sultana and Z Khan et el 1989 ) (Appendix IX) which includes information regarding
the following:
e Family and residence
e Parental education
e Occupation
e Parent’s awareness about, seizures and epilepsy
¢ Housing, water supply, toilet and sanitary conditions, family members in the
house, and family possession of electronic equipment, animals, boats, land and
rikshowa
e Family income

e Expenditure.

Definition of some points on the SES form

Parental education: Categorized as 'none', 'primary school', 'high school' or 'more
than high school'.

Housing-condition categorized as:

1. kancha if the roof was made of hay and floor with mud;

2. semipacca if the roof was made of tin or brick, with tin walls and brick floor;

3. pacca if the roof, walls and floor were made of brick.

Residences: recorded as:

‘urban’ if regular automobile transportation, hospitals and emergency medicines were
available nearby;

‘rural’ including suburban regions defined if these facilities were not available in the

area.
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Socio economic status was categorized according to the monthly family income. The
family considered to have a 'very low income' when the monthly income was less than
Taka 3000 (1 US Dollar =Taka 60), 'low income' when the income was between Taka
3000 and 5000, 'middle income' when it was above Taka 5000 to 10,000, and 'higher
income' when it was more than Taka 10,000. Although the GNP per capita income of
Bangladesh is USD 370, 1 US Dollar = 65 Taka; (UNICEF, 2001), a lower cut-off for
income groups was considered as more than 24% of the Bangladeshi population earn

less than 40% of the GNP.

Consanguinity was recorded to be positive when there was marriage between first-
degree relatives, such as first cousins, and uncle-niece. Histories of marriage between

second and third degree relatives were also recorded.

Parental perception about the seizure and epilepsy has been explored through the
following questions (1) what do the family think of the seizure (Khich, or Khichuni or
Jhatka) attacks; (2) what did family members or parents do, or where they went to get
help the first time the child experienced these attacks and (3) where did they take their
child for any other health problems?

4.11.3: Other data entry forms including psychological
assessment form, EEG data entry form (Appendix XIII)

Simple leaflets for the family: two pages of A4 sized leaflets containing picture and
information notes on seizures and epilepsy and how EEG is performed was prepared
by the team in very simple Bangla. The information note was printed in two basic
colours to make it attractive but cost-effective. This was done in collaboration with
the EEG centre, and distributed to every parent and other family members. A hand
made seizure record keeping diary was distributed with simple instructions to put a
mark in case of large or small attacks. We advised them to bring the diary each time

they came to the clinic (Appendix XVI).
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4.12: Training of the PCP

A short training course for the primary health care physician (two weeks):

The primary care physician (PCP) holds MBBS and has been trained in general
paediatric problems at the Bangladesh Institute of Child Health, Dhaka Shishu
Hospital. A systematic course of training on child development and epileptology was
conducted for the PCP at the Child Development and Neurology Unit by the
researcher, involving other child neurologists, and developmental paediatricians.

The course curriculum for the primary care physician was as follows:

4.12.1: Practical training

Observation of the team activities at the CDC comprising of:

1. Attending the developmental assessment clinic, history taking; functional
observation of the children; developmental assessment of motor, vision, hearing,
speech, and communication skills; undertaking neurological examinations and taking
part in discussions regarding the diagnosis and management plane for the children with

multiple, severe disabilities.

2. Attending the psychological assessment session.
3. Attending the epilepsy clinic, developmental therapy and stimulation clinics.
4. Independent history taking and assessment of the patient handling under direct

supervision and assessment of the physician.

4.12.2: Theoretical

Tutorials were arranged for the trainees:
1. Basic neurology highlighting its developmental aspects, and motor, visual, and

hearing development for normal and deviated forms
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2. Cerebral palsy;
3. Epilepsy (using the structured format)

3.1.  Theory and clinical training:
a. seizure, epilepsy and epilepsy syndrome definitions;
b. classifications of seizures, epilepsy and epilepsy syndrome;
c. seizure semiology and clinical characteristics of commonly presented epilepsy and
syndromes in children;
d. pathophysiology of epilepsy;
e. febrile seizures, and management;
f. central nervous system infection in children and its consequences;
g. basic principles of EEG and correlation with seizure semiology;

h. prognosis of childhood epilepsy.

3.2  Management:
a. basic principals of pharmacokinetics and pharmacodynamics of antiepileptic drugs;
b. diagnosis of seizures and epilepsy. Rational of choosing AED, and investigation for
a child with epilepsy;
c. commonly available AEDs and their specific use in different types of epilepsy;
d. principals of drug prescription, importance of monotherapy, adverse effects of
polytherapy, adequate dosages, and monitoring drug compliance;
e. monitoring the seizure rate, and the seizure diary;
f. management of acute seizure attacks in the community and in the hospital;
g. management of status epilepticus;
h. long term management, developmental therapy, and stimulation;
i. community empowerment by educating the parents and community, and re-
enforcement for long term regular maintenance therapy; and

j. educating health workers
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4.13: Training of the paediatric neurophysiologists

Two neurophysiologists had been trained first by the researcher, and then they were

sent to the EEG department at Great Ormond Street Hospital for Children.

4.14: Training of the developmental therapist (DT)

Two developmental therapists were trained at the CDC for the prospective study. The

same persons had been trained to complete the SES form and SRQ forms.

4.15: Record maintenance

The medical records were kept at the OPD and all of the team members were well
motivated in maintaining them. The psychological assessment records and files were
maintained at a separate location on the third floor. Medicines were stored and
distributed on the third floor by another hospital staff who did not have direct
knowledge of the study.

4.16: Patient recruitment site selection: description of the
hospital in and outpatient departments. Rational for using a
hospital site, particularly DSH

Dhaka Shishu Hospital (DSH)



Page 84

The Bangladesh Institute of Child Health, Dhaka ShishAu (Children's) Hospital, is a 350
bed national children's hospital, with an outpatient attendance of over 100,000 per
year, mainly comprising of lower income families.

1. The Shishu Bikash Kendro (SBK), Bangla for Child Development Centre (CDC) is
the out-patient wing of the Child Development and Neurology Unit of the hospital
(Specialist OPD). The CDC was established in 1992 as the country’s first centre to
provide a comprehensive service for children with neuro-developmental impairments
and disabilities. The core team includes child health physicians, psychologists and
developmental therapists. There is a weekly epilepsy clinic. Systematic record-
keeping of histories, assessments, diagnosis and regular follow-ups involving a

multidisciplinary team of professionals, is a key component of the work of this centre.

2. A non-specialist, general OPD was started in collaboration with a community
service centre at the hospital premises. This community service was established in
1995 at the hospital entrance with the aim of providing a quick service to the nearby
‘slum’ population. We selected the site for enrolment of children with epilepsy and
associated developmental disorders as a part of the community service. The primary
physicians were responsible for treating the children and their mothers and other

siblings for general health problems and seizure disorders.

Logic behind this site selection

a) Dhaka Shishu Hospital is the national hospital for children the vast majority of the
patients come from the general population. Patients are self-referred or referred by

physicians from primary care centres and from private practicing physicians.

b) CDC and its service is now well publicised among the professionals as well as
community people. This happened through other parents and through radio, television

programmes on child development and epilepsy.
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c) We aimed at involving all seizure and epilepsy types, voluntary participation of the
parents and the families and both doctor and self-referrals to the outpatient clinic were

readily accepted.

d) There was very little provision within the community for investigation (EEG, &

neuroimaging) and treatment of disadvantaged children with recurrent seizures.

e) We wanted to develop a practical problem-oriented treatment protocol

based on the childhood epilepsy profile in this region. However, while accepting that
this would not be a population-based study, we chose the national children's hospital as
a development site for this, considering the availability of definite cases in a defined

period of time.
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Data-base creation and training of a data entry assistant:

17 Data base files were made on:

1. patients’ information and clinical complaints on the first visit;
2. seizure information and past histories;

3. history of pregnancy and birth;

4. family history of any chronic illness and epilepsy;

5. history of initial developmental of the children including gross motor, fine motor,
visual, hearing, speech and communication and cognitive skills;
6. general examinations;

7. neurodevelopmental examination findings;

8. summary of the previous information;

9. management files;

10. follow-up files;

11. psychological assessment files;

12. behavioural assessment file;

13. Conners assessment file;

14. Conners assessment pioneer study file

15. maternal stress assessment file;

16. investigation files; and

17. SES files.

About 700 variables were entered for 423 children’s and their family histories.
The data entry assistant was trained on the terms and questionnaire as the person was

new to the medical terms, especially in the field of epilepsy and child development.



Page 87

CHAPTER FIVE

S: The retrospective study

S.1: Introduction and background

Forty five percent of 130 million population in Bangladesh are under18 years of age
(UNICEF 2001) and epilepsy prevalence in this age group is also high in this region
(Durkin, Leislie, Devidson, Hasan, Hasan, Khan, & Shrout 1992). The prevalence of
childhood disabilities was about seven percent among the children aged 2-9 years
(Durkin, Leislie, Devidson, Hasan, Hasan, Khan, & Shrout 1992; Khan & Durkin
1995). However, detailed information about childhood epilepsy is not available in this
region. We aimed at compiling base-line information on epilepsy and associated
disabilities of children below 15 years of age attending the national children’s hospital
in Bangladesh. For this stage of the study, patients were identified from the first 1000
children who were sent for electroencephalography (EEG) at the first EEG service
centre available for children in the country. The information was used in planning the
prospective study. This chapter will present the methods, materials and results of the

retrospective study.

5.2: Objectives of the study

The objectives of this study were to ascertain comprehensive baseline information
regarding socio-demographic profiles, associated clinical factors, clinical presentation,
epilepsy and EEG status of children with seizure disorders and to evaluate the best
predictors of ‘seizure remission’ for planning an optimum service for children with

epilepsy in Bangladesh.
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5.2.1: Aims of the study

1. To ascertain the profile of childhood epilepsies (descriptive analysis of seizure
disorder, i.e., onset, types, rate and severity, and their association with sociocultural
factors, pregnancy and birth related factors, associated disabilities in a tertiary care

setting in Bangladesh).

2. To identify the factors, which appear to be possible predictors of seizure remission.

5.3: METHODS AND MATERIALS

5.3.1: Study site

The study was conducted within the Shishu Bikash Kendro (SBK, Bangla for Child
Development Centre) of the Dhaka Shishu (Children's) Hospital, which was attended
primarily by the patients referred by the professionals from the same or other hospitals

of the country (Section 4.16, point 1).

5.3.2: Study design

This was a retrospective study of children who were referred to an EEG service from
the CDC, who had presented to the hospital with a seizure disorder and had been
comprehensively assessed by a professional team of child neurologists and clinical
child psychologists. Potential predictors of seizure outcomes were identified from
clinical records, psychological assessments, EEG reports and other investigations, i.e.,

ultrasonograms (USG), CT scans or MRI of brain when available.
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5.3.3: Study population

The initial patient selection was taken from the newly established EEG service centre
(Section 3.8). The enrolment criteria for this study are listed below:

Enrolment criteria:

a. Children who had presented to the CDC, Dhaka Shishu Hospital with two

or more seizures, and were being suspected of having epilepsy on clinical
assessment;

b. Children who had been followed up regularly for at least one year in the
Epilepsy Clinic of the CDC;

¢. Children whose EEGs had been reported by trained paediatric
neurophysiologists.

Exclusion criteria:

No active epilepsy

Follow-up period less than one year.

5.3.4: Follow-up period

Children whose EEG had been done between May 1996 to October 1997.

Total period of follow up at the epilepsy clinic

Number Percent
12 months 8 5.3
13 months t024 months 43 28.5
25 months to 36 months 34 22.5
37 months to 48 months 29 19.2
49 months and above 37 24.5
Total 151 100.0

The mean and median period of follow-ups were 36.01 months and 32.83 months

respectively
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5.3.5: Assessment format

A review of the baseline clinical information, formal psychological assessment report,
EEG reports, other investigations and follow-up records was carried out. If the
information was insufficient, a further follow up review was undertaken by recalling
the parents and child through either postal messages, telephone calls or home visits.
Pre-coded form was filled out by the researcher for each child based on information
collected (Appendix I). In this section a description of methods used for collection of

information and for categorizing each variable is provided.

5.3.6: Socio-demographic information (Appendix IX)

This had been collected by a social worker of the CDC, which included information

regarding the child's residence, family income, parental education, and consanguinity.
Socio-economic status: defined in Section 4.11.2

Residence of the child: this was recorded as being either urban or rural.
Consanguinity: defined in section 4.11.2.

Family history: defined in section 4.11.2.

Parental education: this was categorized as 'none', 'primary school', 'high school' or

'more than high school'.

5.3.7: Child Factors

Date of birth, sex of the child was recorded, and for the study purpose the age at which
the EEG was done was taken to be the baseline age of the child.

History related to birth and the neonatal period:
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History of perinatal asphyxia: (See Section 4.5.1)

History of neonatal seizures: (See section 4.5.2)

The history of neonatal seizures was obtained from the clear description of seizure
attacks within 4 weeks of birth and/or from hospital discharge certificates produced by
the family. (Section 4.5.2)

5.3.8: Variables used for seizure descriptions

This section describes the clinical interpretation and classification of seizures and its

various aspects with working definitions, adapted for the analysis of the study.

Epilepsy definition and classification: see Section 4.3.
Malignant epilepsy syndromes: see Section 4.3, point 9.

Age at onset of seizures
The age at onset was recorded as the age when the first unprovoked seizures were
reported by parents. It was recorded as a continuous variable in months. Neonatal

seizures were not included in this variable.

Frequency of seizures at entry
Frequency of seizures were recorded as the number of attacks per day, per week or per

month and/or per year at first presentation and considered as one continuous variable.

High rate of seizure attacks
One or more attack per week was defined as a 'high rate' of seizure in the child in
contrast to those with lesser numbers of attacks, which was considered to be 'low rate'.

Total seizure attacks were calculated as the number of seizures in a year.
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Number of seizure types (Section 4.3.1, point 12)

If there was a history of more than one type of seizure during the first presentation or
in the previous history (e.g. major attacks such as generalised tonic-clonic seizures
interspersed with attacks of absences, head drops or reflex attacks) it was considered to

be 'multiple’ seizure types.

Preceding history of febrile seizures
If there was a history of recurrent seizures associated with febrile episodes prior to the
development of unprovoked seizures, it was taken to be a 'positive history' of febrile

seizures.

Family history of epilepsy
If there was a history of unprovoked seizures in first-degree and second-degree
relatives (parents, siblings, or first cousins) it was considered to be a 'positive family

history'.

5.3.9: Neurodevelopmental assessments (NDA)

NDAs were carried out by specialist child neurologists and developmental
paediatricians working at the CDC. Follow-ups of each child also were done by the

same team of medical professionals.

Diagnosis of neurodevelopmental impairments

The neurodevelopmental impairment was defined as 'non-convulsive disorders' that
include motor and cognitive deficits found in the child. They were classified into the

following categories:
Motor disorders

Motor disorders were rated as ‘major motor disorders’ when the child was dependent

on the family members for his/her daily living activities, and ‘minor motor disorders’
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when there were abnormal neurological signs or weaknesses but the child was

functioning independently.

Cognitive impairments
Cognitive impairments include the child’s learning disability (delay or regression),

which were categorized as ‘normal’ or ‘impaired’.

5.3.10: Assessment of cognitive functions and behaviour

The cognitive development and behaviour of most children had been assessed by the
psychologists using standardized psychological testing. Where such records were
unavailable, the cognitive and behavioural state at first presentation was determined
based upon the physician’s NDA records. During the NDA physicians assess the
child's behaviour and cognitive levels, levels of understanding using standard methods

appropriate for the age (Section 4.7).

Cognitive development (Intellectual quotient or IQ)
This was based upon IQ test scores and/or the clinician’s judgement and categorized as
either 'impaired' or 'normal’. The IQ test and behavioural assessment tools are

described in section 4.7. An IQ of <70 was considered to be 'impaired'.

Behaviour

Abnormal behaviour was recorded using the following categories: 'listless' when the
child was apathetic, less responsive or extremely quiet; and 'hyperactive’ or ‘irritable
child’ when the child's activities fell into any of the following categories: crying often
and easily, restless or overactive, constantly fidgeting, a short attention span,
frequently changing moods, temper outbursts, explosive and unpredictable behaviour,
distractibility or impulsivity (APA 1980).

Where some ambiguity of the child's behavioural pattern remained it was classified as

'uncertain'.
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5.3.11. Investigations

EEG

EEG was conducted on each child with a 16-channel paper and ink machine.
Electrodes were placed according to the 10-20 international electrode placement
system. Records were obtained while awake and asleep in most of the children. Sleep
deprived recordings were obtained in cases when requested by the clinicians. The
EEG data were assessed and reported by the specialist trained clinical child

neurophysiologists.
EEG reports Categorization explained in Section 4.10.2.

Other investigations
Information from brain ultrasonograms (USG), MRIs, CT Scans and other

investigations were recorded where available.

5.3.12: Holistic management

At the CDC a multidisciplinary team approach is used to provide a holistic
intervention programme for children with epilepsy. Apart from specific AED the care
givers, (usually parents) are also given advice on general cognitive stimulation and
specific developmental therapy when necessary. The developmental therapy may
include aspects from physiotherapy, occupational therapy and speech and language
therapy against a developmental background and a management plan made for each
child. This approach has been demonstrated to be beneficial to the overall well being

and functional development of the child (Jahan 1996).

Previous history of AED treatment
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The history of previous long-term drug intake for epilepsy (defined as regular/daily
AED treatment for more than 3 months) before attending the epilepsy clinic was

recorded to establish the treatment gap.

5.3.13: Follow-up information of the child and outcome
measures

In this section the current status of various aspects of the child’s problems were
reviewed from the follow-up medical and psychological records. The following

aspects were recorded as measures of seizure outcome.

Outcome measure

Outcome was examined in two ways:

1. ‘Seizure remissions’ for which psychomotor developmental disability and or other
seizure related factors are used as predictors.

2. A description of the phenotype of children with epilepsy, which included cognitive,
behavioural and motor disabilities.

The following criteria were taken into consideration in measuring epilepsy outcomes:

Seizure remission
Seizure frequencies over the 3-month period before the last follow-up was taken from
the medical records and the highest rate of seizure occurrence during this period of

time was taken as the present seizure status.

Percentage of seizure reduction
The ‘percentage of seizure reduction’ was calculated by subtracting the rate of seizures
during the last 3 months’ follow-up, from the rate of seizures recorded on the first visit

to the epilepsy clinic.
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Those children who had 100% reduction were categorized as having achieved 'seizure
remission’. Those who had <100% reduction were categorized as having ' poor seizure

remission'.

Behaviour state on last visit

Behaviour state on the final assessment day was recorded as either behaviour problems

‘present’ or ‘absent’ based on criteria described earlier.

Motor disability on last visit
Motor disabilities on last visit were recorded as 'present' or 'absent' on the last recorded

visit and was based upon criteria described earlier.

5.3.14: Potential predictors of seizure outcome

The following seven clinical factors and one investigative factor were taken as
independent variables (potential predictors of seizure outcome):

1. Age at onset of seizures: ‘early onset’

‘Multiple seizure’ type

‘High rate’ of seizures

‘Malignant’ epilepsy syndromes

‘Positive family history’ of epilepsy

Associated ‘motor disability’

Associated cognitive impairment: ‘low 1Q’

‘Abnormal EEG’.

® NS R WwD

The EEG features were categorized as follows and were associated independently with
seizure outcome:
1. Normal record
2. Abnormal record with only epileptiform discharges
Abnormal record with only non-epileptiform abnormality (abnormal activities

in the background) and
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4. Abnormal record with both epileptiform discharges and non-epileptiform

abnormality.

5.3.14: Data Analysis

All information was entered into a pre-coded form (Appendix I). SPSS version 10.0
was used to analyse the data. Analysis of predictors of seizure outcomes was

conducted. 'Poor seizure remission' was considered as the dependent variable.

Univariate analysis was done with each potential predictor. Odds ratios, confidence

intervals and p values were calculated to show the magnitude of association between

each factor and epilepsy outcome.

Multiple logistic regression was subsequently done using a stepwise backward logistic

regression model. A variable was eliminated if the level of significance was more than

0.05.

The equation of the logistic regression model is as follows:

Probability (event) = 1/1+ ¢~

WhenZ=B 0 +Bl (MST)+ B2 (HRTSZ)+ B3 (MDIS)+B4(LIQ) + B5
(SPSD) + B6 (FHOE)+ B 7 (AAONS) + B8 (ABNEEG).
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5.4: RESULTS

5.4.1: Description of the study population

Age, sex and socio-demographic profile of the children (Table 5.1)

Median age at presentation was 3 years (range 3 months to 16 years). Only about 10%
were less than 12 months of age. Most parents knew their child’s date of birth except
for 11, whose ages were obtained to the nearest year. The male: female ratio was 1.8:

1.

Residence
The majority of families, 65.6%, were from urban areas, and 34.4% were from rural
areas. Of the total population, 70% were from the Dhaka division of BD (Fig 3.1 Map

of BD showing six divisions).

Socio-economic status by family income (Section 4.11.2)

The majority of children came from ‘middle income’ and ‘higher income’ families;
31.1% were from the ‘lower-income’ group when ‘poor’ and ‘very poor income’
families were combined, 37.1% were from middle-income group and 31.8% from the

higher-income group.

Consanguinity
Marriage between first-degree relative was recorded in 7.9 % of parents. All were first

cousins.

Parental education

Illiteracy was recorded in 9.9% mothers and 2.7% fathers, highlighting the disparity in
basic education of mothers versus fathers, with the ratio of college education being 1.8

times higher in fathers.
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Items Number Percent
Age
0-12 mo 15 9.9
13 mo-3 yr 48 31.8
>3yr- Syr 39 25.8
>5yr-7yr 24 15.9
> 7 years 25 16.6
total 151 100.0
Sex
Male 98 64.9
Female 53 351
Total 151 100.0
Residence
Urban 99 65.6
Rural 52 34.4
Total 151 100.0
Socioeconomic status
Very low income 25 16.6
Low income 22 14.6
Middle income 56 37.1
Higher income 48 31.8
Total 151 100.0
Consanguinity
Absent 139 92.1
Present 12 7.9
Total 151 100.0
Maternal education
None 15 9.9
Primary level 36 23.8
SSC level 42 27.8
Above SSC 58 38.5
Total 151 100.0
Paternal education
None 4 2.7
Primary level 16 10.6
SSC level 29 19.2
Above SSC 102 67.5
Total 151 100.0

Mo, month; yr, year, SSC, secondary school certificate.
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5.4.2: Birth and past clinical history (table 5.2)

Birth history

Table 5.2 presents information on gestational age, history of perinatal asphyxia, and
history relating to seizures in the child and the family. A history of (H/O) preterm
delivery was found in 10 children (6.6%). A large proportion of the children, (46.4%),
had a history of perinatal asphyxia.

Table 5.2: Clinical history of study population and family.

Items Number %
H/O preterm birth

Absent 141 93.4

Present 10 6.6

Total 151 100.0
H/O perinatal asphyxia

Absent 81 53.6

Present 70 46.4

Total 151 100.0
H/O Neonatal seizure

Absent 89 58.9

Present 62 41.1

Total 151 100.0
Family H/O epilepsy

Absent 138 91.4

Present 13 8.6

Total 151 100.0
Family H/O febrile seizure

Absent 135 90.1

Present 15 9.9

Total 151 100.0
Previous H/O febrile seizure

Absent 114 75.5

Present 37 245

Total 151 100,0
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History of neonatal seizures
Two-fifths of the study population 41.1%, had experienced seizures in the neonatal

period.

Family history of seizures

Family history of epilepsy was present in 8.6% of the population. A family history of

febrile seizures was found in 9.9% of families.

Previous history of febrile seizures

This was present in about one quarter of the enrolled children.

5.4.3: Epilepsy profile (Table 5.3)

In table 5.3 a detailed description of age at onset, rates, types of seizures and epilepsy

classification is presented.

Age at onset of seizure
More that half of the children had ‘early’ onset, of seizures (Section 4.3.1, point10). It
should be noted that when compared with their age at presentation to the EEG services

(Table 5.1) an EEG in 46.4% was performed much later.

Rate of seizures
The majority of the study children (97, 64.2%) had high rates of seizures (defined in
section 4.3.1). When the numbers of attacks were calculated (Section 5.3.8), the mean

and median number of seizure attacks per year was 1923.63 and 1095.00 respectively.

Seizure types
The majority (61.6 %) of the study population gave a history of ‘multiple seizure

types’ on the first day of diagnosis. The total number of seizures was 291 in 151
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children; 93 of them had multiple seizure types. The most frequent seizure type was

myoclonic seizures (Table 5.3) on first presentation.

Epilepsy Classification (Table 5.3)
Based on the clinical information, the majority of children had generalised epilepsy
(63.6%). Partial and secondary generalised epilepsy was diagnosed in 25.2%, while

the epilepsy was unclassifiable in 11.2%.

Malignant epilepsy syndromes
Malignant epilepsy syndrome was diagnosed in 22 (14.6%) children. The breakdown

is shown in Table 5.3.

Etiological classification of epilepsy

Ninety-two (61%) children had a diagnosis of symptomatic and cryptogenic epilepsy.
Fifty-one of them had abnormality detected in their neuroimaging, and 41 children had
clinical evidence of neurological deficit but naeuroimaging was not done in them.
Idiopathic epilepsy was diagnosed in 59 children who had no such evidence of

neurological deficit.
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ITEM NUMBER PERCENTAGE

Age at onset of seizure
Early 85 56.3
Later 66 43.7
Total 151 100.0

Rate of seizure
Low rate 54 35.8
High rate 97 64.2
Total 151 100.0

Seizure type(s)
Multiple 93 61.6
Single 58 38.4
Total 151 100.0

Seizure classification

MC 63

GTCS 54

GT 49

SPS/CPS 46

IS 19

Unclassifiable 17

Secondary generalised sz. 14

Absence 13

Atonic 13

GCLS 3

Epilepsy type (clinical)
Generalised 96 63.6
Partial (SPS,CPS) 24 15.9
Secondary gen. 14 9.3
Unclassified 17 11.2
Total 151 100.0

Malignant syndrome

None 129 85.4

Diagnosed syndrome 22 14.6

Infantile spasms 14

Landau Kleffner syndrome 5

Lennox Gastaut syndrome 3

Total 151 100.0

Etiological types

Idiopathic 59 39.0

Symptomatic & cryptogenic 92 61.0

Total 151 100.0

Mo, months; mc, myoclonic; CTCS, generalised tonic-clonic seizures; GT, generalised

tonic; IS, infantile spasms; SPS simple partial seizures; CPS, complex partial seizures;

sz, seizures.
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5.4.4: Associated non-convulsive disorders (Table 5.4)

Co-existing impairments or disabilities i.e., motor, speech, cognitive and

behavioural disorders are shown in Table 5.4

Motor disorders

Fifty-seven percent of the children had some degree of motor disorders i.e., major or
minor (see section 5.3.IX). Signs of upper motor neurone lesion (e.g., exaggerated
deep tendon reflexes, spasticity and persistence of primitive reflexes) were noted in 56

(37.1%) children. Signs of lower motor neuron lesion were found in 4(2.6%) children.

Speech regression
Speech regression was found in 21 children (13.9 %). Out of these eight had clinical

diagnosis of Landau - Kleffner Syndrome.

Cognitive development
A formal psychometric test was performed in106 (70.2%) children. A substantial
number of children, (68.9%) had an IQ level of less than 70.

Cognitive development on physician's judgement
The physician’s assessment of the child’s cognitive developmental status was

‘impaired’ in 72.8% of the children.

It should be pointed out that the correlation between the ratios of children with delayed
cognitive development on IQ testing and that of the physicians' clinical judgement,

were significant with the Pearson correlation significance level < 0.01.
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Behaviour problems

Thirty- nine children (25.8 %) had normal behaviour recorded on first NDA, 72
(47.7%) had definite features of behavioural disorder and 40 (26.5%) children were

categorised as 'uncertain' by the clinicians.

Table 5.4: Associated non-convulsive disabilities

Items Number %
Motor disorders
Major motor disorder 62 41.00
Minor motor disorder 24 16.00
None 65 43.00
Total 151 100.0
Cognitive impairment
Present 110 72.8
Absent 41 27.2
Total 151 100.0
1Q
<70 73 68.9
>70 33 31.1
Total 106 100
Behavioural state on clinical
assessment:
Hyperactive/irritable 59 39.1
Listless 13 8.6
Uncertain 40 26.5
Normal 39 25.8
Total 151 100.0

5.4.5: EEG profile (Table 5.5)

Normal and abnormal EEG findings
EEG abnormalities were found in the 80.8% of children. This was sub-categorized
into those who had epileptiform discharges with or without background abnormalities

61.6%), and those with non-epileptiform abnormal activity (19.2%), defined as
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abnormal background activities (Section 4.10.2). Normal EEG features were noted in

29 (19.2%) children.

Table 5.5: Electroencephalographic (EEG) findings

Item Number %
EEG
Abnormal 122 80.8
Normal 29 19.2
Total 151 100
EEG features
Epileptiform disch. 93 61.6
Generalised 38 25.2
Localized 55 364
Abnormal background (NEAA) 29 19.2
Normal activities 29 19.2
Total 151 100.0

Abnormal EEG features

Epileptiform discharges 61 50.0
NEAA 29 23.8
Both 32 26.2
Total 122 100

Disch, discharges; epil, epilepsy; NEAA, non-epileptiform abnormal activities.
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5.4.6: Neuroimaging profile (Table 5.6)

Seventy-nine children had some form of neuroimaging. Sixteen (10.6%) had USG,
46.6% had CT scans, and 9.9% had MRI of the brain performed. Of these, 64.5% had

evidence of cerebral lesions.

Table 5.6: Neuroimaging reports

Item Number Percent
Neuroimaging
Done 79 52.3
Not done 72 47.6
USG 15
CT 70
MRI 15
Total 151 100.0
Abnormal 51 64.5
Normal 28 35.5
Total 79 100

USG,; ultrasonogram; CT, computed topography; MRI, magnetic resonance

imaging

5.4.7: Outcomes at one or more than one year’s follow-up

Seizure outcome (Table 5.8)

Percentage of seizure reduction
‘Seizure remission’ was recorded in 49.7%, while seizure reduction was partial (i.e.
between >50- <100%) in 47 children (31.1%). In 29 children (19.2%), the seizures

were refractory to treatment as there was <50% seizure reduction.
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Item: Seizure outcome Number %
Seizure reduction 76 50.3
>50%- <100% 47 31.1
0-<50% 29 19.2
100% seizure reduction 75 49.7
Total 151 100

5.4.8: Baseline and follow-up AED status (Table 5.9)

Table 5.8 shows information about previous history of AED treatment on entry and at

the last follow up.

Table 5.8: Baseline and follow-up ‘AED’ status

AED status Number Percentage
No AED prior to entry at the CDC
On AED prior to entry at CDC 85 56.3
66 43.7
Total
151 100
Current AED on last follow up
Single AED 115 76.2
Multiple AED 22 14.6
No medication 14 9.3
Total 151 100

CDC, child developmental centre;
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On the first day at the CDC (on entry): sixty- six children (43.7%) were on regular

or irregular AED medication before presenting to the CDC.

On last follow-up: the majority of children were on single AEDs (76.2%). In 14
children, AEDs had been discontinued by the CDC physicians and the children

remained seizure free.

Commonly used drugs were carbamazepine and valproic acid, one of which was been
given to 36.5% of children. The next most common drugs were nitrazepam (14.6%)

and clonazepam (13.1%).

5.4.9: Behaviour and motor problems at last follow-up (Table
5.9)

Table 5.9 shows the state of the child’s co-existing impairments and disorders on the
last day of follow-up. Motor disability was present in 40.4% at last follow up,
compared with 57% (Table 5.4) on the first day of assessment. The percentage of
children who had behaviour problems at the last follow up was much less (30.5%) than
what had been recorded at the first assessment (47.7%; Table 5.4). According to
parents’ complaints, 12 children had behavioural problems, which were related to the
AEDs. However, this was not found to be associated with any specific AED, and

instead multiple drug use and over doses were suspected to be the cause.
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Table 5.9: Motor disability and behavioural state on last follow-up day.

Item Number Percentage
Motor disability
Absent 90 59.6
Present 61 404
Total 151 100
Behavioural state
Normal behaviour 93 61.6
Abnormal behaviour 58 384
Significant problem 24 15.9
Mild problem 22 14.6
Problem after starting AED 12 7.9
Total 151 100

5.4.10: EEG correlation

Correlation between clinical diagnosis and EEG (Table 5.11)

Based on only clinical information, 96 children (63.6%) were diagnosed with
generalised epilepsy, and 38 children (25.2%) with partial epilepsy. When correlated
with EEG features, the numbers of EEGs showing localized epileptiform discharges
signifying partial epilepsy rose to 55 children (36.4%). EEG also identified two other
categories with potentially important treatment and prognostic implications (a) twenty-
nine (19.2%) children with background abnormal activities (non-epileptiform
abnormal activity), and (b) twenty-nine children (19.2%) with no EEG abnormalities.
Of those in the latter group, 65.5% had been diagnosed clinically to have generalised
epilepsy, while 20.6% had partial epilepsy, and 13.8% had unclassified epilepsy on

clinical diagnosis.
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EEG FINDINGS
Clinical Generalised | Localized Non- No
diagnosis epileptiform | epileptiform epileptiform | abnormality | Total
discharge discharges abnormal (%)
activity
Gen. Epilepsy | 31 23 23 19 96
63.6
Partial 5 22 5 6 38
epilepsy 25.2
Unclassified 2 10 1 4 17
11.2
Total 38 55 29 29 151
(25.2%) (36.4%) (19.2%) (19.2%) (100)

Gen, generalised.

Correlation between EEG features and seizure outcomes (Table 3.12):

Best outcomes, i.e. 100% seizure reduction, were seen in 75.9% of those children who
had no EEG abnormalities. The next best outcomes were noted in those who had non-

epileptiform abnormal activities on EEG, i.e., 48.3%.

Correlation between poor seizure remission and EEG features (Figure 5.1)

There was significant correlation between seizure remission and EEG feature when the
EEG abnormalities were sub-categorized. Analysis showed Chi-square significance
level at <0.001 with 2 degrees of freedom. Figure 5.1 shows an almost linear
correlation between EEG findings and seizure remission, the best outcomes being with
those having normal EEGs and worse in those with both epileptiform discharges and

non-epileptiform abnormal activities.
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EEG- finding Seizure Poor seizure | Total

remission (%) | remission (%)
(%)

Epileptiform discharges 32 29 61
52.5% 47.5% 100.0%

Background abnormality 14 15 29
48.3% 51.7% 100.0%

Both epileptiform discharges &

Non-epileptiform abnormality 7 25 32
21.9% 78.1% 100.0%

Normal
22 7 29
75.9% 24.1% 100.0%

Total 75 76 151

Pearsons Chi-square value = 18.06 with two tailed significance <0.001
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Fig-5.1: Correlation between poor seizure remission and EEG feature.
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5.4.11: Predictors of seizure outcomes

Main effect model showing correlation between individual predictors and

seizure outcomes (Table 5.12)

A list of potential predictors for epilepsy was provided in section 5.3.15. The
dependent variable was encoded as seizure remission “0” and no remission “1”. The
reference category was 'seizure remission’, and 'poor seizure remission' was the event
category.

A bivariate analysis with Pearson’s Chi-square test was performed to examine the
relationship between seizure remission and each of the independent variables. p value

was considered significant when it was 0.05 or less.
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Table 5.12: Main effect model showing correlation between individual predictors and

seizure outcome.

Total frequency | Proportion of
Predict observed seizure 0Odd ratio, limit with 95% CI ,
redictors remission D value
Seizure type
Multiple seizure 92 42.4
Single seizure 59 71.2 4.42(2.07-9.57) 0.001
High rate of seizure
Yes 97 443
No 54 70.4 3.38(1.58-7.31) 0.005
Motor disability
Present 86 453
Absent 65 64.6 2.08 (1.03 -4.23) 0.027
Cognitive impairment
Present 110 473
Absent 41 70.4 249 (1.11-5.70) 0.015
EEG report
Abnormal 122 49.2
Normal 29 72.4 4.09 (1.53 - 12.11) 0.001
Age of onset
Early 85 51.8
Later 66 56.1 1.14 (0.57-2.28) 0.689
Malignant syndrome
Yes 44 50
No 107 55.1 1.27 (0.59-2.73 ) 0.506
Family H/O epilepsy
Absent 138 514
Present 13 76.9 2.45(0.64-1137) 0.140

H/O, history of
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Five predictive variables showed significant correlation with ‘poor seizure

remission’ independently.

Multiple seizure types: this had an independent association with seizure outcomes
with and odds ration of 4.42, 95% CI (2.07-9.57), p <0.001. This suggests that

a child with multiple seizure type has 4.42 times probability of 'poor seizure

remission’'.

High rate of seizure: 70.4% population with low rate seizure had seizure remission.

Odds ratio 3.38, 95% CI ( 1.58-7.31), p <0.005.

Associated motor disorder: 64.6 % without this disability had seizure remission. Odds

2.08, with 95% CI (1.03-4.23); p < 0.027.

Cognitive impairment : 70.7% without this impairment had seizure remission. Odds

ratio 2.49, with 95% CI (1.11-5.70) p < 0.015.

EEG feature : when a normal or abnormal categorized EEG was correlated with
seizure outcome, 72% of the children with normal EEG had seizure remission. Odds

ratio 4.09, CI- (1.53- 12.11); p < 0.001.

Multivariate analysis between poor seizure remission and
clinical, and EEG variables (Table 5.13)

Multiple logistic regression model

Backward stepwise logistic regression analysis was performed for multiple analysis.
Procedure of stepwise regression analysis: Using the above mentioned equation (see
section 5.3.15), all the predictors were entered in the first step. The goodness of fit

was 148.307, and model chi-square was 41.68. When all 8 predictors were associated



Page 116

with the dependent variable, only the ‘multiple seizure types’ became the most

significant predictor (p <0 .001).

The least significant variable was removed from the model in each step when p =0.10

The variable removed in step 2 was motor disability because the log likelihood
decreased by less than 0.01 percent. The goodness of fit was 147.21, model chi-square
41.43.

The variable removed in step 3 was ‘age at seizure onset’. The goodness of fit 147.67,

model chi-square 40.81.

The variable removed in step 4 was family history of epilepsy. The goodness of fit

was 148.69, Model chi-square 38.76, improvement 2.05.

The variable removed in step no 5 was ‘malignant syndrome’. The goodness of fit was

147.96, model chi-square 36.31, improvement 2.44.

The variable removed in step 6 was high rate of seizure. The goodness of fit was

149.286, model chi-square 33.90, and improvement 2.41

Three variables remain as significant predictors of poor seizure remission in the last
step (Table- 5.14). These include the ‘multiple seizure type’, p <0.0001, ‘cognitive
impairment’ p <0.011, and abnormal EEG, p value <0.012.
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Table 5.13: Logistic regression model with interaction of independent variables and

dependent variable.

Independent variable Chi-square Coefficient Odds ratio (C.1.)
Seizure types 16.318 ***
Multiple 1.549 4.42(2.07-9.57)
Single 0 R.C.
Cognitive impairment | 6.065 *
Present 1.046 2.49(1.11-5.70)
Absent 0 R.C.
EEG report 7.877 **
Abnormal 1.046 4.09(1.53-12.11)
Normal 0 R.C
Model 33.906 ***

R.C.
*p

reference category
<0.05,

** p <0.01
4% 5 <0.001
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5.5: Conclusions and implications for future research

1. Among the five predictors independently related to the seizure outcome two are
seizure related, two are associated non-convulsive disorders and the fifth one is an
investigation finding. The association of the seizure characteristics and the non-
convulsive disorders and their predictability of seizure outcome found in this stage of
the study supports the concept that such readily available information could be used at

an early stage to plan appropriate management of childhood epilepsies.

2. An abnormal EEG was significantly correlated with poor seizure outcome. EEG is
therefore not only an investigative tool for supporting the diagnosis of epilepsy but
might also have prognostic value in childhood epilepsy. The EEG also helped in
making a more specific diagnosis of the seizures and in their classification. This may
suggest that EEG services need to be developed at tertiary care levels of childhood

epilepsy services.

3. The above findings justify the use of a multidisciplinary service for children with
seizure disorders in Bangladesh; the purpose of such a service being to prevent non-

convulsive disorders in childhood epilepsy.

4. The chief limitations of the study were: (a) it was a retrospective study, and
therefore information was often incomplete; (b) many relevant socio-economic and
cultural factors could not be obtained; (c) all children were referred from the general
OPD of the hospital only when their seizures were difficult to control and represented
the tertiary end of the spectrum; (d) there was an overrepresentation of middle-class

families, and therefore not representative of the general population of Bangladesh.

5. Further research should be prospective and should take into account the high
proportion of low-income families in the population and more putative risk factors
should be included. Attitudes, maternal stress, economics of treatment and

compliance need to be assessed together with a comprehensive psychological and
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behavioural assessment of all enrolled children. Attempts should be made to enrol the
children at early stage of their seizure disorder, and EEG should be recorded within a
short time of first presentation. The study should also be able to suggest the levels of
medical and paramedical personnel who need to be trained to provide optimum
services at the primary and secondary health care centres and should provide

guidelines for a well-designed curriculum for them.
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CHAPTER SIX

6: The prospective study

6.1: Introduction and background of this stage

The previous chapter (Chapter Five) demonstrated the epilepsy profile in children
attending a special centre in which the population was biased towards the severe end of
the spectrum. Predictors of ‘poor seizure remission’ were identified, and the need for a
prospective study was discussed. The present chapter describes that prospective study,
performed on children with epilepsy attending a community centre and on children

who were attending a special centre at the national paediatric hospital (Section 4.14).

Methods and materials

6.2: Aims of this stage of study

1. To validate the model of clinical predictors of seizure outcome and see if there
was any additional role for EEG information. (See potential predictors in
Section 5.3.15)

2. To identify the proportion of newly diagnosed children with epilepsy needing
long-term medical follow-up.

3. To identify the epilepsy treatment gap (Section 2.9.1) among the population
studied.

4. To test the hypothesis that i) 70% of the newly diagnosed epilepsy patients
(without any major risk factors) become seizure free with appropriate treatment
after 1 year and ii) that in those with one or more associated risk factors,

seizure freedom will be 20-30% or less.
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6.3: Study design

6.3.1: Sample size

We decided to recruit a total of 400 patients for the prospective study.

Power calculation

For 95% power, 5% significance value and assuming that 70% of the newly diagnosed
with no associated disabilities have seizure remission and that this falls to at least 50%
or less in those with associated disabilities, the sample size for this study was

calculated using the formula below.
One sample formula: n > (Za + Z28 Y {mi(1- 1) + m2(1 - 12)}/8 2

When, (Za + Z2B)* = 12.99 for 95% power at 5% significance level.
n>12.99 (70 .30 + 50. 50 )/ 20
150 per group
Total 300
But associated disability and no associated disability were expected to be equal sized
groups. This occurs in the ratio approximately 2:1 as identified in retrospective study.

A total sample size needs to be increased to
2.150.3%/8

=9x150/4
=9 x37.5
n > 338

Allowing for 20% drop out the sample size required was approximately 400

6.3.2: Inclusion criteria

Eligible patients were from 2 months to15 years of age.
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Seizure type: children with all types of seizures and epilepsy were included. Cases

with recurrent typical and atypical febrile seizures were recorded separately.

Previous treatment: a detail drug history was entered for children who had been
treated previously with AEDs. If there was a history of AED treatment for a period of

three months or more, this was recorded as a positive past history of AED medication.

6.3.3: Exclusion criteria

Acute cases of meningitis or encephalitis, diagnosed or suspected by the attending
doctor, a single episode of status, and 2 or more seizures within 24 hours were not

included.

6.3.4: Preparation

A medical assessment form (Section 4.11.1, Appendix II) was prepared for the
prospective study, which is described in section 4.11.1.

The Conners’ Parental Assessment Questionnaire (Appendix-X) was translated into
Bangla. This is described in section 4.9. Reliability and concurrent validity measure
of the translated Conners’ Parental Assessment questionnaire are described in section
49.1 and 4.9.2.

An adapted Richman child behaviour assessment questionnaire was used for 3 to 5
years aged children (Section 4.8.2, Appendix XI) (Davis & Rushton 1991).

The Rutter behaviour assessment questionnaire (Rutter 1967) was used for children

aged 6 years and above (Section 4.8.3 and Appendix: XII)

6.4: Patient recruitment

Following approval of the protocol by the Research Ethics Committee of Great
Ormond Street Hospital for children and the Institute of Child Health London and the
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Ethical Review Committee (ERC) of Bangladesh Institute of Child Health (BICH),
patients were recruited over 6 months and followed up for 12 months.

Patients were recruited from two sources, and were followed up regularly for 12
months.

One source was a newly opened general outpatient department (OPD) (Section 4.14).
It was expected that the patients of this group would be more representative of the
general population, would have newly diagnosed epilepsy and that associated motor
and cognitive disabilities would be less frequent. A second source of the patient
recruitment was the epilepsy clinic at CDC (specialist OPD) (Chapter Four, Section
4.14), excluding those who were enrolled in the retrospective study (Chapter Five).
Children in this group were expected to be more severely affected and likely to have

multiple disabilities.

Patient referral at the research centre

Referral to the non-specialist OPD

1. Self-referral.

2. Referred by the general OPD doctors often when the child had presented
with other health problems and later it was found that the child had a history of
unprovoked or provoked seizure attacks.

3. By the emergency medical officer after managing an acute attack.

Referral to the CDC

1. From the in patients department (IPD) of the same hospital: children who
were admitted to any unit with acute, prolonged seizures or epilepsy with loss
of functional skill or repeated unprovoked seizures were referred to the CDC
after the acute management.

2. From other private or Government run hospitals.

6.5: Medical and non-medical personnel involved
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Primary care physicians (PCP), clinical child psychologists (CCP), developmental
therapists (DT), clinical neurophysiologists (NP), EEG technicians and research

assistants.

6.6: Commencing the study

6.6.1: Training the team workers (Section 4.12)

A. The Primary care physician (PCP) was responsible for the following: history
taking with a structured questionnaire, conducting general and neurodevelopmental
assessment (NDA), grading the disability using the WHO guide lines (Appendix XV),
making a preliminary diagnosis of seizures and epilepsy and other associated
problems, AEDs and prescribing them according to the dose guide (Appendix VIII),
making a short and long-term management plan and contacting a neurologist at the
CDC or SHB in case of any confusion in diagnosis or drug selection. The PCP was
also responsible for guiding the therapist in prescribing developmental therapy,
educating and re-enforcing the parents about epilepsy and the importance of regular
drug intake, showing parents the use of the seizure diary and arranging for a
psychological and behavioural assessment tests on the first day or during the second
visit within two week’s time. An EEG recording was performed including other

investigations as appropriate and regular follow-up was planned.

B. Examination of the child: both the general and neurodevelopmental examinations
were carried out following a standard protocol (Egan 1990). During the NDA,
physicians assessed the child's behaviour and cognitive level and level of

understanding using standard methodology appropriate for the age (Section 4.7).

C. The developmental therapist (DT) was responsible for the following: the DT
explained the theoretical aspect of developmental therapy to the family, gave hands-on
demonstrations to them using a dummy baby; this was followed by the physical
therapy, visual, hearing, and cognitive stimulation for the child. S/he agreed a short-

term, and a long-term goal for the child’s functional development, and fixed the
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follow-up dates on discussion with the physician and the family. The DT took the
body measurements of the child during each visit and was responsible for exchanging
the contact address with families, such as mailing address, telephone numbers of the
parents and/or other relatives and/or friends to ensure the source of contact with them.

She was also responsible for filling out the SES and SRQ forms.

D. The psychologist was responsible for the following: conducting a baseline
psychological assessment, filling out the psychological data entry forms, conducting
behavioural assessment of the child using questionnaires appropriate to the child’s age,
(See bellow, section 6.6.4), making an appointment for the second test on discussion
with other members of the team and the family. In addition the psychologist was

responsible for educating parents about the cognitive stimulation of their child.

6.6.2: On arrival

At the initial consultation each patient’s parents gave informed consent to participate
in the research. The families were informed of the investigations the child might go
through during the follow up period and asked for their consent.

A detailed history (including the family, pre-, peri-, and post-natal, early
developmental and seizures histories) was obtained and examination of the child and
management planning was carried out by the PCP, DT and psychologist. The
researcher met the team-members daily to discuss and review the completed MAF
(Appendix II), diagnosis and management plan. At the initial stage each MAF was
checked by the researcher (first 50 MAFs) later random checking of every 4™ MAF
was continued up to the last patient. Where there was any confusion or ambiguity
noticed regarding the diagnosis or management, the next visit was then arranged with

SHB.

6.6.3: Psychological evaluation
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Psychological and behavioural assessment tests were done on the first presentation
when possible, or with an appointment according to the parent’s convenience for each
child. A second behavioural assessment was arranged after 11-12 months of
treatment.

Each MAF was reviewed by SHB along with the team members.

IQ test

1. The Bayley Scale of Infant Development (BSID) (Bayley 1993) for 1 month
to 42 month old children. (2 month to 3 year old children for this study)

2. Independent Behaviour Assessment Scale (IBAS)(Munir, Zaman, &
McConachie 1999) (3 to 6 year of children).

3. Wechslar Intelligence Scales for children Revised (WISC-R) (Huq 1994;
WISC-R 1971) (6 to 16 year old children).

6.6.4: Behavioural assessment

The behavioural assessment tools used are mentioned in Section 4.8.

6.6.5: Sociodemographic (SES) form (Section 4.11.2,
Appendix-IX)

The SES forms were filled-out by the DT after the family had visited the clinic 2 to 3
times. We took this opportunity to try to make them feel at ease while giving the

information to us.

6.6.6: Family inventory SRQ (Appendix XIII)

We assessed maternal stress with a 20-item Self-Report Questionnaire (SRQ, 20 item
yes/no version; Harding et al.1980), adapted from the General Health Questionnaire,

and validated through use in a number of developing countries. Mari and Williams
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(1985) give a cut off point for psychiatric morbidity >7 (sensitivity 83%, specificity
80%, total score range 0-20). The same SRQ has been used in one study in BD to
identify the predictors of stress in mothers of children with cerebral palsy (Riaz &
Khan 1999).

In our study, out of 287 of the mothers who filled up the SRQ forms, 183 mothers’
total score was recorded more than 7, indicating potential maternal psychiatric
morbidity in 63.8%. This is higher than that found in mothers of children with
cerebral palsy.

6.6.7: Ensuring drug availability, emergency management,
compliance, seizure record keeping and educating the parents
about epilepsy

A. Ensuring drug availability

We developed methods to try to ensure that the medicine supply to the parents
particularly when the family came from remote areas, failed to attend clinic or when
the family temporarily moved. (i) Certain medicines were supplied by the clinic (PB,
CBZ2), (ii) the rest were arranged through a reputable pharmacy which kept the
commonly used AEDs at their stores, iii) the clinic also provided the medicine for
some patients in the non-RCT group based upon the information obtained in the socio

economic questionnaire and the family situation.

B. Emergency management; guidance for the parents

1. Parents were informed about the seizures and their consequences. In cases of a
prolonged major attack, we advised the parents to go to the nearest primary health
complexes or to the nearest practicing physician for appropriate management. The
instructions for emergency management of such prolonged attacks were outlined in the

general information given to the family at the time of the prescription.
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2. Specific instructions for the parents to follow during a major acute attack were
written in simple Bangla, so that any family member, friend of the family or neighbour
could read them and remind the parents what to do in case of emergency.

3. When children experienced frequent major attacks we supplied their parents a tube
used for per rectal medication, a Scc syringe and an ampoule of injectable Diazepam
and advised to keep this at home for emergency use or with them when they travel.
Parents were shown how to use per-rectal diazepam during hospital stays or at the

emergency management area, as suggested by a recent study (Rossi et al. 1989b).

4. Parents were asked to contact the nearest primary health complex (THC) first for the
immediate management of status epilepticus and then to contact the epilepsy team or
to bring the child to the Dhaka Shishu Hospital. Patients were also carried to the DSH

by ambulance when available.

5. Compliance was ensured by verbal enquiry and tablet counting in all cases.
Assessment of blood level was carried out on one occasion, without previous warning

of parents mainly for the RCT group (Chapter Seven).

C. Parents and family education about epilepsy, and seizure attack, and

information about EEG recording was provided

Parental education and home management of major seizure attacks are found to be
effective in some studies irrespective of educational level (Huang, Liu, & Huang
1998d;Ling 2000b;Parmar, Sahu, & Bavdekar 2001b;Rossi et al. 1989¢). Based on the
findings from other studies we started to develop simple methods to educate the
parents, family members and the child about epilepsy. A pictorial description of the
brain, disease process and how an EEG is done were demonstrated to the patients and
other family members (Appendix: XVII). They were informed about the seizures,
their consequences and what to do during a seizure attack and how to manage a major
seizure attack. Parents and the family were reminded about acute management on each
visit. A hand-made seizure record diary (Appendix XVI) was supplied with

instructions on how to use it, and they were asked to bring this to each visit.
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D. Family and Parents’ first reaction, existing knowledge about epilepsy

or seizure attacks

There were two direct questions to explore the parents’ awareness and knowledge
about seizure attacks and another indirect question to support the answer to these (Last
two questions in section II in MAF, Appendix II and question 9 in SES form,
Appendix: IX).

6.6.8: Attendance compliance and managing other problems

Through epilepsy education the parents and other family members were informed on
the importance of follow up, AED introduction and maintenance therapy. If the child
had severe epilepsy with multiple disabilities and travelled a long distance, the child
was hospitalised to treat any other acute illness, to initiate and stabilize the AED dose
and to start the stimulation therapy. If families were reluctant to stay at the hospital,
they were requested to stay with friends or relatives and come to the clinic at 2-3 day
intervals until stabilization of the AED dosage. During the first visit we told the
parents to feel free to contact the team members at any time other than the appointment
date. In situations when the child or mother had another illness and was not able to
attend the clinic, father or other family member was advised to come with the advice

paper and the seizure record-keeping diary.

6.6.9: Follow up record

First follow-up was arranged 2 weeks after the first prescription of AED and
subsequent follow-ups were at an interval of 1-3 months according to the seizure

condition and distance of the family residence.

First follow up: we intended to review each child after two weeks of starting the

AED. However, when this was not possible, we advised increasing the dose to the
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maintenance level in the same prescription with instruction for turning of increase
depending on seizure control. For example if seizures were controlled significantly
we advised maintaining the dose at the level at which the seizures stopped and if not to
increase the dose to the top end of the dose range at intervals of 2 weeks. If parents
found that the child appeared too drowsy for more than one week, we advised them to
reduce the dose to the previous level. An explanation of the doses and their relation to
seizure control and alertness of the child was given to the parents. Once the seizures
were controlled follow-ups were arranged depending on the distance of family

residence and the family’s level of anxiety.

Visit compliance: the researcher checked the appointment diary at the beginning
and end of each day clinic. When an appointment was missed and the family did not
make any contact in 2 weeks to one month’s time after an appointment date, we tried
to make contact over the telephone if there was a contact number or sent a letter with
an appointment date, giving enough time for the letter to arrive, and for the family to
prepare for travel. We provided the fare depending on the SES information provided.
At first we did not give any indication that we could provide the transportation cost for
the mother and child, thinking that it may cause huge cost problems. We also
considered the issue that if we provided all the costs we might produce an expectation
that could not be sustained.

When there was no answer to the first letter, we sent a second, and third letter with a
request for the family to contact us. After this we were only able to arranged for home

visits within Dhaka city.

6.6.10: EEG recording and interpretation: (Section 6.10.6)

The EEG recordings were conducted by the trained-technicians (Section 4.10.1). The
EEG findings are described in Section 4.10.2.
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An inter-observer reliability study

The EEGs were reported twice, first by a paediatric neurophysiologist trained
specifically for the project being blind to the patients’ information and then by myself,
having knowledge of the rest of the data. In cases where disagreements arose, a third
opinion was sought from Dr. Boyd, London.

The data of the EEG features were collected in the data entry form (Appendix: VII).

6.6.11: Other investigations

Neuroimagings and blood tests for AED levels were arranged by the attending

physician when required (Section 4.10.3).

6.6.12: Management

At the community service centre (OPD), a multidisciplinary team approach was used
to provide a holistic intervention programme for children with epilepsy. Apart from
specific AEDs (Appendix-VIII), the care-givers (usually parents) were also given
advice on general cognitive stimulation and specific developmental therapy when
necessary. In addition, we also arranged a parental counselling and education
programme to discuss simple information about epilepsy and seizure attacks, and
answered questions asked by the families for example: ‘if epilepsy is treatable’, ‘if it is
a communicable or hereditary problem’, ‘if their children can eat everything’, ‘if they
can go to school’ etc. A seizure record diary (Appendix-XVI) was distributed to each
family.

AED treatment was given following the standard treatment procedure for specific
epilepsy and epilepsy syndrome and availability of the drugs (Aicardi 1994a;Neville
1997)

In the case of poorly controlled seizures, the dose was increased up-to the highest
recommended dose. If ‘treatment failed’ defined as the seizure rate not reduced to
50% of the entry rate after 3 months on full dose, then a second drug was added. The

combination was maintained if significant seizure control was achieved. If in the event
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the second drug also failed to reduce seizures, a third suitable drug was introduced at a
low dose and one of the two drugs, which seemed to be least effective according to the
parents description and physicians judgment, was weaned off and the combination of
two was continued. If seizures were controlled best with the combination of the three
AEDs without producing side-effects then this combination was maintained.

The history of ‘previous AED(s)’ was recorded and the previously taken drug was
continued if it was seen that the drug was appropriate for the epilepsy diagnosed and
the dose was adjusted. Otherwise the appropriate drug was administered.

A list of AEDs with doses and how to shift or add a second drug was prepared for the
PCP to follow (Appendix VIII and management plan form Appendix III).

This drug-protocol was different from the drug treatment for the RCT eligible group,

which is described in chapter seven.

6.7: Follow-up information

The numbers of seizure episodes since the previous follow up dates including any
other health problems were noted during each visit. Complaints of any side effects
caused by AEDs were checked by the drug side effect checklist in the follow-up form
(Appendix-III) and recorded during each visit. Drugs and doses were adjusted
according to the rate of seizure control and recent body weight. Evaluation of seizures
and re-assessment of the child’s functional ability, cognitive and behavioural state

were conducted and recorded by the team after one year’s treatment.

6.8: Epilepsy outcome measures

The following criteria were taken into consideration in measuring seizure outcomes:

6.8.1: Seizure remission

Seizure outcome and remission are described in the Section 4.3.1 point 18.
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6.8.2: Behaviour state on last visit

Behaviour state was recorded as either behaviour problems ‘present’ or ‘absent’ based

on criteria described earlier (Section 4.9.2).

Behavioural state after regular treatment for the RCT group were assessed according to

the protocol described in chapter seven (Section 7.3)

6.8.3: Motor disability on last visit

Information on last NDA were coded as ‘normal’, ‘mild’, ‘moderate’ and ‘severe’

(Section 4.6.1)

6.8.4: Cognitive assessment on last visit

A second IQ test was conducted at the end of 12 months treatment.

6.8.5: Parental perception

At one-year follow-up, parents were asked about their perception on

1.
2.
3.

Functional state during the last three months.
Understanding abilities compared to that of before treatment.

Behavioural state comparing to that of before treatment.

The information were categorized as

1.
2.

SR

Excellent: parents were very satisfied

Good: there is significant improvement after treatment parents are quite
satisfied

Fair: there is some improvements, parents are fairly satisfied

Hopeful: no obvious improvement but parents are hopeful

Hopeless: not improved and parents feel hopeless

Very unsatisfied; deteriorated condition.
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6.9: Data Analysis

6.9.1: Reliability measure for the Conners’ short parental questionnaire.
Paired sample t-test (T?) for time one and time two test scores for each index were

carried out.

6.9.2: A concurrent validity measure test was done with the raw scores obtained by
the Conners’ assessment tool correlated with the total score and sub-scores obtained by
gold standard (the Rutter test) using Pearson correlation co-efficient test with 2 tailed

significance level.

6.9.3: K- statistics for two raters (Fleiss 1981;Landis & Koch 1977) were used as a
measure of inter-rater agreement. As suggested by Landis and Koch (Fleiss
1981;Landis & Koch 1977), the strength of agreement was considered ‘very good’: k
>.81, ‘good’ : k being 0.61 — 0.80, and ‘moderate’: k .41 — 0.60.

6.9.4: Univariate analysis was done with each potential predictor. Odds ratios,
confidence intervals, and p-values were calculated to show the magnitude of

association between each factor and seizure outcome.

6.9.5: Multiple logistic regression tests were subsequently done using all entered,
stepwise forward, and stepwise backward logistic regression model. A variable was
eliminated if the level of significance was >0.05.
The equation of the logistic regression model is as follows:

-z
Probability (event) =1/ 1+ e
WhenZ=B 0 +Bl1 (NOS)+B2 (RTOSZ)+B3 (NMDIS)+B4 (MRTD) +B5
(SPSYND) + B6 (FHOEP) + B7 (AAONS) + B8 (ABNEEG).
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6.10: RESULTS

6.10.1: Description of the study population

Table 6.1: Patient overview

OPD+CDC % OPD % CDC %
Total patient recruited 423 100.0 250 59.1 173 40.9
Non-febrile sz.since beginning 324 76.6 175 70.0 149 84.9
Evolved from febrile seizure 66 15.6 48 19.2 18 10.4
Diagnosed febrile seizures 33 7.8 27 10.8 6 4.6

Sz, seizure.

Patient overview: (Flow chart-6.1)

A total of 423 children were recruited, among them 390 children had epilepsy, and 33
had febrile seizures. Among the 390 children, 324 had a history of having non-febrile
seizures from the beginning of their illness, and 66 had history of recurrent febrile
seizures before they had unprovoked seizures, and categorized as ‘evolved epilepsy’
(Section 4.3). Out of 390 children with a primary diagnosis of epilepsy, 319 could be

followed up for one year, and 71 could not be traced.

66 children with ‘evolved epilepsy’

Among 66 children identified as ‘evolved epilepsy’ the male female ratio was 1.2: 1,
and 2.6% had multiple seizure types. Associated motor disability was present in 15%,
and low IQ in 31%. Perinatal asphyxia, neonatal seizures, and CNS infection was
recorded in 11(16.7 %). Forty- four children had more than 5 febrile seizures, 53%
had an initial febrile seizure before 12 months of age. A family history of febrile

seizures or epilepsy was recorded in 20(30.3%). Out of these 66 children, 57 (86.4%)
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could be followed and 36 (63.2%) among them were on ‘seizure remission’ at 12

months follow up. EEG abnormalities were detected in the majority (59%).

33 children with febrile seizures

The median age at presentation among the 33 children with febrile seizures was 2
years, interquartile range 1.5 years. The male to female ratio was 10:1, motor and
cognitive impairments were noted in 4(12.1%), and 3(9.1%) respectively. A history
of perinatal asphyxia, neonatal seizures or prolonged seizures was present in 7 (21%).
Seven children had more than 5 episodes, 81% had less than 5 episodes and the
majority had 1-2 seizures. A family history of febrile seizures or epilepsy was present

in 30%.

Follow-up result

Three children (9.1%) evolved into epilepsy (defined as 2 or more unprovoked
seizures). Two children had developed non-febrile seizures during the follow up
period, one child had an episode of viral encephalitis with loss of developmental skills
and frequent non-febrile seizures, poorly responsive to AEDs and a later blood test
revealed antibody positive for CMV IgM. All of them had had motor and cognitive
impairments since early infancy.

During follow-ups of these cases (febrile seizures), AED was started in 10 children.

Seven had been on AEDs from before and the medication was tapered off in five.
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Figure 6.1: FLOW CHART OF THE STUDY- POPULATION

2001, 250 at OPD, 173 at CDC

423 children recruited from April 2001 — October

Epilepsy as 1* diagnosis in
390

A 4

319 followed up for >12mon.
71 lost to follow-up

Seizure outcome l

Total seizure remission in 168 (52.7%)
Significant(>80%) reduction 47 (14.7%)
Some(>50%) reduction 44 (13.8%)

Minor (<50%) reduction 60 (18.8%)

Seizure outcome in

l

Febrile seizure only, initial
diagnosis in 33

v
22 followed up, 11 lost

l

5 had > 2 episodes in 1 month

2 developed epilepsy

2 + myoclonic seizures & dev.delay
1 had severe dev. delay and atypical
febrile seizures.

Those without non-convulsive disorder

Total remission in 76.9%
Significant reduction 10.3%
Some reduction 13%

With non-convulsive disorder, single or
both motor & cognitive

Seizure remission 40.3%
Significant reduction 15.6%
Some reduction 15.6%

< 30% reduction 28.4%
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6.10.2: Family criteria (Table 6.2)

SES, residence, housing, family size

The majority of the total population (about 60%) came from lower income, nuclear
families; 61.8% in the community (OPD) group and 38.2% in the CDC group.

Over 61% came from rural residences with more than 77% of them from the Dhaka
division. Over 40% of families had ‘kancha’ houses, 30.7% had ‘semi pacca’ houses,
and 28.9% had ‘pacca’ houses. The majority of the families had shared toilets. Deep
wells were the source of drinking water for the majority (44%), 31% had tap water,
and 25% used surface water from a shallow well or pond and river water. The median
number of rooms including the kitchen was 2 and the median number of adults living
in a house was 2. A large number of families (47.8%) had one child (patient), about
29% of families had 2 children including the patient and 23% of families had 3 or
more children. A history of sibling death from any cause was recorded in 13.7%
population. Over 60% of the mothers and 65.5% fathers had a minimum primary level
of literacy. Fifteen percent of mothers and 26% of the fathers had above secondary

school level of education.
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Table 6.2: Family criteria, SES

Total % OPD % CDC %
Family type
Nuclear 247 584 134 53.6 113 65.3
Joint 176 41.6 116 46.4 60 34.7
Consanguinity
Positive 16 3.8 7 2.8 9 5.2
Residence
Rural 259 61.2 156 62.4 103 59.5
Urban 164 38.8 94 37.6 70  40.5
Monthly income
Lower 251 58.3 155 62.0 96 55.5
Middle 154 36.4 83 33.2 71 41.1
Higher 18 42 12 4.8 6 34
Maternal education
Non-literate 165 39.0 95 38.0 70 40.5
Primary level 132 312 82 32.8 50 28.9
SSC 61 14.4 41 16.4 20 15.6
HSC 38 9.0 24 5.6 14 4.0
Bachelor &Graduate 27 6.4 8 7.2 19 11.0
Paternal education
None 146 34.5
Primary 109 258
SSC 53 12.5
HSC 44 10.4
Bachelor &Graduate 71 16.8
Total 423 100

General information on the parents’ reaction when the child had first major
seizure and existing knowledge about the seizures and epilepsy

(Section 6.6.7, point D)

The answers to the two questions related to parents’ existing knowledge were

categorized as following:
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Table 6.2.1: Parents’ first reaction after a major seizure attack:

Q. Where did you go first to get help?

To a private practising primary physician (PCP) 151
To the hospital / Primary health complex 122
To a community health workers 31
To the religious people/Fakir for ‘tabeej’ or ‘panipora’ 86
To the traditional healers 254
None 5

Over 87% of the families had gone to the traditional healers (Kabiraj, religious person)

before and after starting AEDs treatment.

The traditional healers’ usual practices of treating seizures

The samams and kabiraj treat with one or a combination of the following: herbal
medicine, burns a spot on the forehead with a heated rod, places a very young baby on
earth with a circle of fire around it, beats the person with his ‘holy stick’ with belief
that it was treating the evil spirit and /or ‘jhar-fuk’ which means the healer blows on
the person with epilepsy, reciting his magic words. The Religious people usually
provides ‘tabeej’ to be tied on the person’s hand or feet or use as a pendant, or

‘panipora’ or holy water for the patient to drink.

Parents’ existing knowledge of seizures/epilepsy
Q. Do you have any idea about the problem, ever heard about epilepsy/ mrigi rog?

Why it occurs to some people?

Table 6.2.2: Parents' existing knowledge of seizures and epilepsy:

On first visit  After epilepsy education
0

1. Bad wind or evil spirit 193

2. Don’t know 164 94
3. Chronic illness (mrigi rog) 56 225
4. Psychological problem (mathakharap) 10 7

Total 423 319
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Most of the parents’ asked, whether seizures or epilepsy are contagious or not, and
hereditary or not. One hundred and ninety-three (45.6%) parents believed that
epilepsy is a ‘sacred’ disease, 38.8% parents did not know about epilepsy and/or never
have heard about it.

Only 13.2% of the parents believed that epilepsy (mrigi rog in Bangla) is a chronic
illness, 2.3% believed that it is a psychological problem.

The same questions were asked after educational induction when 70.5% accepted that
epilepsy is a chronic illness, 29.5% said they did not know or probably a sacred
disease.

Question asked to the family: where do you take your child for any other illness, or
who treats other general illnesses or where did you take your child during the last
illness?

Thirty six percent of parents said that they took the advice of the nearest practising
doctor at the market place, 25% from the community health workers who are trained
for diarrhoeal diseases and respiratory tract infections, 20% informed they went to the
district hospital for their children’s last illness, 8.7% went to the thana health complex
(primary health care centres). Only 7% took the advice of ‘traditional healers’ while
more than 80% did so for their child’s seizure problem with the belief that it is an evil

spirit causing the attacks.

6.10.3: Pregnancy and birth related problems (Table 6.3)

Place of birth

Over 65% of the births took place at home with the help of a traditional birth attendant
or family members. Another 33 (7.8%) labours started at home with help from the
traditional birth attendants (TBAs) but ended up at hospital by assisted delivery due to

prolonged, obstructed second stage of labour.

Mode of delivery

The majority were normal vaginal deliveries. Assisted deliveries by forceps or

caesarean section occurred in 17.5% of deliveries.
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Estimated gestational age

Preterm delivery was recorded in 6.1%, and 85% were full-term babies.

Antinatal check ups, maternal age and medical problem during the pregnancy
Over one third of the population had anti-natal check ups, and another 32.5% had
visited the primary health centres at least twice for vaccination against tetanus and they
had blood pressure, oedema and pallor check ups. Thirty six percent had never had a
health check ups but had been vaccinated against tetanus during their pregnancy.
Maternal median-age during the related pregnancy was 23 years, the youngest age
being 14 years, 39 of the mothers were between 14 to18 years of age during the related

pregnancy.

Any problems detected during the pregnancy

Medical problems such as diabetes or high blood pressure were detected in 10.4%,
11.1% of the mothers were suspected to have suffered from german measles or other
viral infections during their first trimester.

About 2% reported taking an abortificient and another 2% had suffered psychosocial
problems. Accidental or non-accidental injury during the third trimester was reported
in 5 mothers. A poor obstetric history (Section 4.5.3) was recorded among 97 (22.9%)
mothers.

These data may help to plan antenatal care in the community in collaboration with EPI
programme as it was identified from this study that more than 63% of the mothers
were aware of birth related tetanus in the new-born and voluntarily went to the EPI
centre for prevention. Antenatal care and birth by a trained traditional birth attendant
(TTBA) may help to reduce the preventable childhood epilepsy, which are caused by

pre-, peri-, and post-natal problems.
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Table 6.3: Pregnancy and birth related information (Total- 423)

Items Total % OPD % CDC %
1. Place of birth

Home 277 655 178 722 99 57.2
Hospital 146  34.5 72 2838 74 42.8
Total 423 100 250 100 173 100
2. Mode of delivery

Normal 348 825 220  88.0 128 73.8
El. C/S 50 11.8 22 8.8 28 16.2
Em. C/S 12 3 9

Forceps 13 5 8

Total 423 250 173

3. Labour assisted by

TBA 209 494 127 50.8 82 47.4
F. member 64 15.1 48 19.2 16 9.2
Dr. /nurse 150 355 75  30.0 75 43.4
4. Gestational age

Full-term 359 849 215  86.0 144  83.2
Pre-term 26 6.1 10 4.0 16 9.2
Post-term 7 1.7 2 0.8 5 29
Unknown 31 7.3 23 9.2 8 4.6
Total 423 100 250 100 173 100
5. A/N check-ups

Never 153 36.2 94 37.6 59 34.1
TT inj. 137 324 79 31.6 58 335
Regular 133 314 77 30.8 56 324
Total 423 100 250 100 173 100
6. Pregnancy problem

None 310 733 193 772 117 676
Medical 44 10.4 20 8.0 24 13.9
Susp. IUL 47 11.1 25 10.0 22 12.7
Abortificient 8 1.9 5 3
Psychosocial 9 2.1 5 4
Accident 5 2 3

Total 423 250 173

7. Maternal age at preg.
Mean, Median, (min.&max.) Range in years 23.79, 23, (14 & 40), 28
8. Obstetric history

Abortion 70 165 36 144 34 19.7
Stillbirth 22 5.2 11 4.4 11 6.4
IUD 5 1.2 4 1.6 1 0.6
Total 97 229 51 20.4 46  26.6

El, elective; em, emergency; C/S, caesarean section; TT inj, tetanus toxoid injection;
susp, suspected; IUI, intra-uterine infection; IUD, intra-uterine death, preg, pregnancy.

Pre-term= birth >3 wks earlier than EDD; Post-term= birth >2wks later than EDD.
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History of past events as a clue to an early cerebral lesion

Table 6.3.1: History of Event(s) associated ( N- 423)

Events Total (423) % OPD(250) % CDC(173) %

None 129 305 89 35.6 40 23.1
P.A 165  39.0 82 32.8 78 45.7
N.S 132 312 61 244 71 41.0
P.A+N.S 85  20.1 46 18.4 40 23.1
CNS infection 29 6.9 13 5.2 15 8.7
Head injury 7 1.7 6 24 1 .6

In children who were followed-up (319)

P.A 119 373
Epilepsy type

Symptomatic 67 56.3
Cryptogenic 28 23.5
Idiopathic 24 20.2
N.S 110 345
Epilepsy type

Symptomatic 65 59.0
Cryptogenic 28 25.5
Idiopathic 17 15.5

P.A, perinatal asphyxia; N.S, neonatal seizure; CNS, central nervous system.

History of perinatal asphyxia, neonatal seizures

These have been defined elsewhere (Section 4.5.1 and 4.5.2)

Difficult, prolonged labour followed by perinatal asphyxia was recorded in 165 (39%)
of the children, which was more frequent in the CDC group (45.7%) compared to 32%
in the community group. More than half had hospital evidence of severe asphyxia.
Others did not have hospital management but the history was suggestive of having
perinatal asphyxia.

History of neonatal seizures

Positive history of neonatal seizure was recorded in 29% of the total population, which
again was more frequently noted in the CDC group (42%).

Epilepsy type and seizure outcome after treatment

80% of the children who had positive history of perinatal asphyxia and 84% who had
positive history of neonatal seizures had had diagnoses of symptomatic and

cryptogenic epilepsy. After one year’s regular treatment 47.1% of the children with
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perinatal asphyxia and 44.5% of the children with neonatal seizures had ‘seizure

remission’.

6.10.4: Epilepsy profile

Child and seizure related profile (Table 6.4)

Age at presentation

Two thirds of the population were less than 3 years of age at first presentation.
Median age at presentation was 22 months, which was a little higher (26 months) in
the community group than in the CDC group (15 months). Gender distribution was

2.2:1 in the total population, which was 3.2:1 in CDC group.

Age at seizure onset

The median age at onset of epileptic seizures was 8 months in the total population, 12
months in the community group and 5 months in the CDC group. Over 71% of the
CDC children had an ‘early age of seizure onset’ (Section 4.3.1, point 10). Over 50%
of them had started seizures during early infancy period before 4 months of age (66 out
of 124). In the total population 118 children had started seizures before 3-4 months of
age. (Table 6.4)

Seizure types

Children with a ‘single seizure type’ were greater in number than those with ‘multiple
seizure types’. Among the whole population 28.4 % had multiple seizures types and
among the 319 children with epilepsy who had been followed up for one year 32.3%
had multiple seizure types.

Seizure frequency

This was high in all groups. High rates of seizures were recorded in the whole
population. Among the 390 children, high rate of seizure was recorded in 73.8% and

this was recorded in 75.5% among the 319 children.
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Family history of epilepsy
This was noted in 7.1% population when first-degree relatives were counted and

13.5% when the history for second and third degree relatives were taken into account.

Table 6.4: Child and Seizure related information

Information Total % OPD % CDC %
1. Age at presentation

2mo-lyr 145 343 72 28.8 73 422
>lyr-3yr 134 317 78 31.2 58 33.5
>3-5yr 50 33 17

>5-7yr 37 20 17

>7-10 yr 32 28 4

>10-13 yr 19 16 3
>13-15yr 3 3 0

Mean, median,

IQR(in mo) 37.61, 22, (2-44) 44.54, 26, (2-55) 27.60, 15, (2-28)
2. Sex

Male 289 683 157 628 132 763
Female 134 31.7 93 372 4] 23.7

3. Age at onset

Early 257  60.8 122 488 124 717
After12 mo 166  39.2 128  51.2 49 283

Mean, med, IQR in mo.

22.47, 8, (1-27) 29.21, 12, (1-37) 13.97, 5, (1-16)

4. Seizure type

Single 303 716 203 81.2 98 56.6
Multiple 120 284 47 188 75 43.4
5. Seizure rate

High 290 68.6 154 61.6 136  78.6
Low 133 314 96 384 37 214
6. H/O febrile seizures

Absent 357 844 201 80.4 155  89.6
Present 66 15.6 49  19.6 18 104
7. Family H/O epilepsy

1* degree 30 7.1 18 7.2 12 6.9
1%, & 2" degree 57 13.5 37 148 20 116

Early, at or before 12mo.age; mo, month; IQR, interquartile; med, median.
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Seizure classification

More than one third of the population had generalised tonic-clonic seizures. The next
commonest seizure type was myoclonic seizures followed by generalised tonic
seizures (Table 6.4). About 8% of the children had 3 types of seizure at first

presentation.

Epilepsy classification

Primary generalised epilepsy was diagnosed in 67%, partial and secondarily
generalised epilepsy in 26.4% and 6.4% remained unclassifiable when classification
was based on the clinical history at first presentation. Subsequent classification was
based on clinical history and EEG findings, which gave al14.4% increase in partial
epilepsy (Table-6.5); 17.7% of those with primary generalised epilepsy diagnosed on
the basis of clinical information had focal epileptiform discharges on EEG (Table 6.7),

4.9% remained unclassifiable.

Etiological classification

Based on the clinical history, examination findings and available investigations, an
‘idiopathic’ epilepsy was diagnosed in 162 (38.3%), definite ‘symptomatic and
cryptogenic’ epilepsy was diagnosed in 240 (56.70%) who had clinical or investigative
evidence of cortical damage. A small proportion was initially diagnosed as ‘remote
symptomatic’ having had definite history of cerebral insult (CNS infection, head
injury, perinatal asphyxia or neonatal seizures) but had not yet developed any clinical
sign or had had neuroimaging (21, 5%). Later at 6 months follow up 3 among the
remote symptomatic epilepsy children had been lost to follow up and 18 either
developed evidence of cerebral damage or attained normal development and were
categorized accordingly (Table 6.5). Among the children followed up for 12 months, a
subsequent diagnosis was made based upon the clinical information and diagnostic
evidences in which diagnosis of symptomatic and cryptogenic epilepsy was made in

64.6% and idiopathic epilepsy in 35.4%.
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Items Total % OPD % CDC %
1. Seizures

GTCS 163 385 106 424 57 329
MC 141 333 56 224 85

GT 109 158 49 19.6 60

IS 80 18.9 24 32

SPS/ CPS 54 12.8 33 21
Multifocal sz 28 6.6 22 6

GCL 24 5.7 7 17

Absence (typical) 6 1.4 3 1.2 3 1.7
Atonic 4 0.9 1 3

2. Epilepsy (clinical)

P.generalised 255 654 144 643 111 66.9
S.generalised 56 14.4 40 17.9 16 9.6
Partial 40 103 25 11.2 15 9.0
Mixed partial&gen. 39 10.0 15 6.6 24 14.5
Total 390 100 224 100 166 100
Epilepsy (clinical KEEG)

Generalised 205 526 117 522 88 53.0
Partial & S. gen. 165 423 99 442 66  39.8
Unclassified 20 52 8 3.6 12 7.2
Total 390 100 224 100 166 100
Etiological

Idiopathic 135 346 105 469 30 18.1
Sympt.&crypt. 236  60.5 103 46.0 113 80.1
Remote sympt. 19 4.9 16 7.1 3 1.8
Total 390 100 224 100 166 100
Idiopathic 113 354 85 48.6 28 194
Symptomatic 206 64.6 9 514 116  80.6
Total 319 100 175 100 144 100

P. gen, primary generalised; S. gen, secondary generalised; sympt, symptomatic; crypt,

cryptogenic.
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Table 6.6: Diagnosis of ‘malignant epilepsy syndrome’ in 390 & 319 children

M.E.S Total % OPD % CDC %
1. MLE.S in 390 children

None diagnosed 269 69.0 173 77.2 96 57.8
Diagnosed 121  31.0 51 22.8 70 422
Total 390 100 224 100 166 100
L.S 80 66 36 70.6 45 643
M.C.E 27 223 12 235 16 229
L.G.S. 11 9.0 3 59 8§ 114
L.K.S. 1 0.8 0 1 1.4
Total 121 100.0 51 100.0 70  100.0
2. MLE.S in 319 children

None 223 699 136 77.7 87 60.4
Diagnosed 96  30.1 39 223 57 39.6
Total 319 100 175 100 144 100

EEG characteristic pattern in 319

Hypsarrhythmia 34 58.6 14 60.9 20 57.1
LGS like pattern 10 2 8

Burst suppression 7 12.1 3 4

PLED 5 8.6 3

CSWS 2 34 1 1
Char.EEG pattern 58 18.2 23 13.1 35 21.7

MES, malignant epilepsy syndrome; IS, infantile spasms; MCE, myoclonic
encephalopathy; LGS, Lennox Gastaut syndrome; LKS, Landau Kleffner syndrome;
PLED, periodic lateralized epileptiform discharges; CSWS, continuous spike wave of
slow sleep; char, characteristic.

Malignant epilepsy syndrome (Table 6.6)

A malignant epilepsy syndrome was diagnosed on first presentation in 31% of the 390
children with first diagnosis of epilepsy. The majority were diagnosed with infantile
spasms and myoclonic encephalopathy, followed by Lennox-Gastaut syndrome.
Among the 319 children followed up for one year 96(30.1%) were clinically diagnosed
as having a malignant epilepsy syndrome. Recognisable characteristic patterns

(Section 4.10.2) in EEG were diagnosed in 58 (18.2%), which was more frequently
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found in CDC group, 21.7%. Twenty-five in this group of patients were lost to follow
up (Table 6.6).

Table 6.7: Correlation between epileptiform discharges in EEG & clinical diagnosis in

319 patients
Epileptiform discharges Clinical diagnosis of epilepsy
Generalised Partial Unclassifiable | Total
Generalised discharges
40 2 6 48 (15.8%)
Focal or multifocal
Discharges 75 (17.7%) 51 13 139 (43.8%)
No discharges
92 29 11 132 (41.4)
Total
207 82 30 319
64.9% 25.7% 9.4%

17.7% of the initially diagnosed primary generalised epilepsies were later diagnosed as

partial epilepsy on the basis of EEG findings.

6.10.5: Non-convulsive disorders (Table 6.8)

More than half of the total population had either mild to severe motor disorder and/or
cognitive impairment at first presentation. About three quarters of the CDC population
had associated non-convulsive disorders when less than half of the newly diagnosed

(OPD) population were positive for associated impairments.
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Table 6.8: Associated non-convulsive disorders (Total 423)

Disorders Total % OPD % CDC %
1. Any disorder

Present 242 572 113 452 129 74.6
Absent 181 42.8 137 54.8 44 25.4
Total 423 100 250 100 173 100
2. Motor disorder

Mild 67 15.8 34  13.6 33 19.1
Moderate 15 52 5 2.0 10 5.8
Severe 137 32.4 58 232 79 45.7
3. Cogn.imp.(clinic.jud)

Present 230 544 109 43.6 121 69.9
Absent 177 41.8 136 54.4 41 23.7
Uncertain 16 3.8 5 2.0 11 6.4
Cognitive imp.(IQ)

<70 258 61.0 123 492 135 78.0
>70 165 39.0 127 50.8 38 22.0
Total 423 100 250 100 173 100
In 319 children

None 108 33.9 82 46.9 26 18.0
Any disorder 211 66.1 93 53.1 118 82.0
Motor disorder

Present 148 46.4 43 24,6 105 72.9
Absent 171 53.6 132 754 39 27.1
Cogn. imp.

Present 192 60.2 86 49.1 106 73.6
Absent 127 39.8 89 50.9 38 264
Total 319 100 175 100 144 100

Cogn, cognitive; imp, impairment; clinic.jud, clinician’s judgement; 1Q, intelligence

quotient; chil, children.

The majority (70.5%) of the CDC group had an associated motor disorder and this was
present in 38.8% of the OPD population at first presentation.

Cognitive impairment was more frequently observed non-convulsive disorder, but the
majority had both motor and cognitive impairments. More than one third of the
population had visual and hearing impairments in addition to psychomotor disability

on first day of assessment.
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Consensual diagnosis of cognitive impairment

The PCP’s diagnosis of cognitive impairment based on the clinical judgment was
correlated with the categorized result of the formal IQ test done by the psychologist,
which shows significant chi square correlation with two tailed significance level <0.01,

odds ratio 3.08, CI 2.47, to 3.85.

Table 6.9: Correlation between cognitive impairment diagnosed on clinical judgment

and on IQ test
Based on clinical judgment Based on IQ score

>70 <70 Total
Seems age appropriate 94 19 113
% Total 29.5% 6.0% 35.4%
Poor for the age 27 164 191
% Total 7.8% 52.0% 59.9%
Uncertain 6 9 15
% Total 1.9% 2.8% 4.7%
Total 127 192 319
% Total 39.8% 60.2% 100.0%

Pearson chi-square is significant at <0.01 level (2 tailed)



Page 153

6.10.6: Investigation (Table 6.10)

EEG

EEG was performed in 383 patients; 40 children were not brought for the test or could
not be traced for follow-up. One third of these children (118, 30.8%)) had a normal
EEG record for the age and state of the child of which 78% were in the OPD group.
Among the total EEGs, about 70% had abnormal features in the recording.

When the EEG findings were categorized (Section 4.10.1)

Over one third (119, 31.1%) of the abnormal records revealed both epileptiform
discharges and background abnormal activities. Among the rest 88 (23%) children had
only epileptiform discharges and 58 (15.1%) (62% of these from CDC) had only
background abnormality but no epileptiform discharges.

Abnormal background activities were found among 179 children of which, 60% were
from CDC group. Among the records with abnormal background activities 68(17.8)
revealed characteristic EEG pattern with poverty of normal rhythmic activities in the

background.

Inter-ratter agreement test (Section 6.6.10)

The inter-ratter reliability of the two neurophysiologists’ reports on 383 EEGs was
tested. The un-weighted kappa measure of agreement between the two
neurophysiologists’ reports was 0.93 (k&= 0.93), which according to standard
interpretation is ‘very good’(Landis & Koch 1977). This k value was obtained when
normal or abnormal EEG, presence or absence of epileptiform discharges or
background abnormality were considered.

The same statistical measure was used for testing the agreement on the presence or
absence of characteristic EEG pattern. The kappa measure was 0.64, which according
to standard interpretation was ‘good’ (&= 0.64). Although there was no major
difference of opinion about the presence or absence of the abnormal activities, the
issue whether they constitute the diagnosis of specific pattern or not produced

differences of opinion.
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Table 6.10: Investigation and findings

Tests Total % OPD % CDC %

1. EEG

Normal 118  30.8 92 41.4 26 16.1
Abnormal 265 69.2 130 58.6 135  83.9
Not done 40 9.5 28 11.2 12 6.9
Total 423 100 250 100 173 100
Only epil.disch 88  23.0 55 24.7 33 20.5
Only back.abn. 58 15.1 22 9.9 36 224
Both 119  31.1 53 23.9 66 41.0
Total 383 100.0 222 100.0 161 100.0
Epil.disch.

Absent 176  46.0 114 514 62 385
Present 207 54.0 108 48.6 99 61.5
Total 383 100 222 100 161 100
Type of discharges

Focal 100 483 62 57.4 38 38.3
Generalised 52 25.1 25 23.1 27 27.3
Multifocal 46 22.2 20 18.5 26 26.3
Gen. & focal 9 4.3 1 0.9 8 8.1
Total 207 100 108 100 99 100
Background activity

Normal 204 533 147  66.2 55 342
Abnormal 179  46.7 75 338 106  65.8
Total 383 100 222 100 161 100
2. Neuroimaging reports

Abnormal 131 70.1 53 56.4 78 83.9
Normal 56 29.9 41 43.6 15 16.1
Tests done 187 100 94 100 93 100
Abnormalities

Atrophy 76 28 48
Hydrocephalus 12 7 5
Nonspecific 15 5 10

Ischemic damage 11 4 7
Leukomalacia 7 3 4
Lissencephaly 5 3 2

Tuberous sclerosis 5 3 2

Total 131 53 78

Epil.dich, epileptiform discharges; back.abn., background abnormalities.
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Table 6.11: Comparison of EEG reports by two reporters, NP1 was blind to the

patients’ information and NP2 was aware of the patients’ information.

EEG features Neurophysiologist (NP1) Neurophysiologist(NP2)
n % n %

Normal record 123 32.1 117 30.5

Only epil.disch. 92 24.0 88 23.0

Only backg.abn. 53 13.8 59 15.4

Both present 115 30.1 119 311

Total 383 100 383 100

Epil.disch, Epileptiform discharges; backg.abn. background abnormality.

Neuroimaging

Some form of neuroimaging (USG, CT, MRI of brain) was done in 187 (44.2%)
children of which, 70% were abnormal. The abnormal imaging reports comprised
from most common cerebral atrophy, hydrocephalus, non-specific abnormality,

ischemic damage, leukomalacia, lissencephaly and tuberous sclerosis (Table 6.10).

6.10.7: Outcome (Table 6.12)

Seizure outcome

‘Seizure remission’ was found in 168 (52.7%) of the whole population, 61.7% in OPD
group and 41.7% in the CDC group. Another 19.4% had more than 50% seizure
reduction and 6.6% >30 % sz reduction, 18.8% had < 30% seizure reduction. Two
patients died, one 6 months and other 17 months after starting regular treatment, both
had very early onset multiple type of seizures with severe developmental delay, and

seizures were poorly controlled. However, the exact cause of death was unknown.

Seizure remission in the patients without associated non-convulsive disorder
Motor and cognitive functions were recorded as age appropriate in 108 (33.9%)

children. Seizure remission occurred in 76.9%, 80.5% and 65.4% in the whole, newly
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diagnosed (OPD) and CDC group respectively. About one third (20- 35%) had less

than 100% seizure reduction (poor seizure remission).

Seizure remission in children with non-convulsive disorders

Among 319 children, 211 (66.1%) had one or both of the disorders present on the day
of diagnosis and of these 40% had ‘seizure remission’ 54-65% had no seizure
remission. Of the latter 28.4% had no recognizable seizure control (0-<30%) (Table

6.12).

Seizure remission in children with malignant syndromes

The majority (58.3%) among total 96 children diagnosed as malignant syndrome (MS)
had poor seizure remission. Similarly the majority (66.7%) of 57 children diagnosed
as MS in the CDC group had poor seizure remission. In the OPD group 53% among

39 children with this diagnosis had seizure remission.
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Table 6.12: Seizure outcome after regular AED treatment

Sz. Outcome Total % OPD % CDC %
1. In all children

Sz. remission 168 52.7 108 61.7 60 41.7
Poor sz. rem. 151 473 67 38.3 84 58.3
Sz. reduction rate

100% 168 52.7 108 62.3 60 41.7
80-99% 47 14.7 24 13.7 23 16.0
50-9% 23 7.2 9 5.1 14 9.0
30-49% 21 6.6 10 5.7 11 7.6
<30% 60 18.8 23 13.2 37 25.7
Total 319 100 175 100 144 100
2. Without non-conv dis.

Seizure rem. 83 76.9 66 80.5 17 65.4
Poor sz.rem. 25 23.1 16 20.5 9 34.6
Sz. reduction rate

100% 83 76.8 66 80.5 17 65.3
80-99% 16 14.8 10 12.2 6 23.1
50-79% 6 5.6 4 49 2 7.7
30-49% 3 2.8 2 2.4 1 3.9
<30% 0 0 0

Total 108 100.0 82 100 26 100

3. With non-conv. dis.
Sz. reduction

100% 85 40.3 43 46.2 42 35.6
80-99% 33 15.6 17 18.3 16 13.6
50-79% 15 7.1 3 3.2 12 10.2
30-49% 18 8.5 8 8.6 10 8.5
<30 60 28.4 22 23.7 38 32.1
Total 211 100 93 100 118 100
4. With malg.synd.

Seizure rem. 40 41.7 21 53.8 19 333
Poor sz. rem. 56 58.3 18 46.2 38 66.7
Total 96 100 39 100 57 100
Chil, children; non-conv.dis, non-convulsive disorder; malg.synd, malignant
syndrome;

Sz. Rem, seizure remission;

[

Among the population with both motor and cognitive impairment present 31.2% had

seizure remission (30.6% in OPD and 31.5% in CDC group) (Table-6.13).
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Table 6.13: Seizure outcome in children having severe neurological deficit

Disability = motor & cognitive

Seizure outcome Number %

Seizure remission 41 31.0
Poor sz. remission 90 69.0
Total 132 100

Sz. reduction

80-99% 19 14.4
50-79% 14 11.2
30-49% 12 8.8
<30% 46 344
Total 132 100

Table 6.14: Description of children who had poor seizure remission: Number 151

Age at presentation number % Diagnosis & associated non-convulsive
2mo- 1y 60 39.7 disorders
ié - g yrs ‘112 %?; Malignant syndrome 56 37.1

oY : Motor disability 95 62.9
>5—-7yrs 16 10.6 1Q<70 118  78.1
>7yrs 14 9.3
Sex

EEG

Male 103 68.2 Abnormal 125 828
Female 48 31.8 Normal 26 17.2
Seizure type '
1?/}“%1’61 FI(I) 397 g Background abn 26 172
Selilth:feer " . Epileptiform disch 32 212
High 124 82.1 Both 67 444
Low 27 17.9

In the newly diagnosed OPD children, 67 (38.3%) had poor seizure remission and of
these, 46 (68.7%) had IQ less than 70 and 29 (43.3%) had motor disorder. The follow-
up IQ test shows 76% had IQ less than 70, motor functional assessment on last follow

up was improved in 4 children who had mild disability at entry (Table-6.15).
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Table 6.15: Non-convulsive disorders in 67 OPD patients with poor seizure remission

before and after treatment.

Non-convulsive disorders Atentry % last follow-up %
Motor

None 24 28

Mild 7 3

Moderate 4 4

Severe 30 30
Cognitive

1Q< 70 46 68.7 51 76.1
Malignant syndrome 18 269

No neurodisability 17 25.4

6. 10.8: Predictors of seizure outcome

A list of potential predictors for seizure remission was presented in chapter five,
section 5.3.15. The dependent variable was encoded as seizure remission “0” and no
remission “1”. The reference category was 'seizure remission', the event category was
'poor seizure remission'. A univariate analysis with pearson’s chi-square test was
performed to examine the independent relationship between the seizure remission and

the independent predictors. P-value was considered significant, if it was 0.05 or less.

Univariate correlation with total population (Table 6.16)

Seven factors became significantly correlated with the ‘poor seizure remission’. Only
a family history of epilepsy had no significant correlation when tested with the whole
paopulation (319, newly diagnosed 175 + CDC group 144), (Group I). The factors
which had independently significant correlation with the ‘poor seizure remission’ were
i)malignant syndrome, ii) ‘associated motor disorder, iii) associated low 1Q, iv)
multiple types of seizure, v) high rate of seizure, vi) early onset epilepsy, and vii)
abnormal EEG.
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Table 6.16: Univariate analysis to see the main effect of predictors with seizure

outcome.
Predictors Poor seizure Total Odds 95% Confidence P value
remission ratio interval
No Yes Lower limit | Upper
limit
1.Malignant
syndrome No | 133 90 223 1.571 4.222 .000
2.575
Yes | 35 61 96
2. Motor disorder
No |[115 56 171 2.315 5.852 .000
3.682
Yes | 53 95 148
3. Low IQ
No |94 33 127
4.542 2.778 7.427 .000
Yes | 74 118 192
4.Family history of
epilepsy No | 158 137 295 .659 3.752 265
1.615
Yes | 10 14 24
5.Multiple seizures
No | 136 80 216 2.287 6.221 .000
3.772
Yes | 32 71 108
6.High rate of
seizure No | 54 24 78 1.456 4314 | .001
2.506
Yes | 114 127 241
7.Early onset of
seizure No | 81 47 128
2.060 2.649 7.074 | .002
Yes | 87 104 191
8. Abnormal EEG
No |73 25 98 2.261 6.655 | .000
Yes |95 126 221 3.879
Total 168 151 319




Page 161

Table 6.17: Multiple logistic regression analysis with 7 potential predictors

Analysis Independent variables | Odds ratio | 95% CI p-value
Done

Backward

Stepwise Low IQ 3.126 1.746 5.59 .000
Logistic Multiple seizure type 3.035 1.731 5.324 .000
Regression | Motor disorder 1.813 1.047 3.140 034

*Predicted probability of membership for ‘poor seizure remission’. Contrast set at

indicator, reference category first (when yes =1, no=0)

* Multiple logistic model excludes EEG.

* History of perinatal asphyxia, neonatal seizure did not cause any significant change

when entered all

Table 6.18: Multiple logistic regression analysis of predictors when EEG entered in-to

the model

Analysis Variables entered Odds ratio | 95% CI p-value

Done

Backward

Stepwise | Low IQ 2915 1.611 5.274 0.000

Logistic Multiple seizure type 2516 1.412 4.483 0.002

Regression | Motor disorder 1.718 0.982 3.005 0.058
Abnormal EEG 2.346 1245 4418 | 0.008

Multiple logistic regression analysis: (Table-6.17)
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When multiple logistic regression analysis was done with 7 predictive factors
excluding EEG, following three were the most significant predictors of poor seizure
remission:

1. ‘Low IQ’ with odds ratio: 3.126, 95% CI 1.74 to 5.59, p value <0.001.

2. ‘Multiple seizure type’, with odds ratio 3.03, CI 1.73 to 5.32, and p value- <0.001
3. ‘Motor disorder’, with odds ratio 1.81, CI 1.047 to 3.140 and p value < .04.

No significant change was noted when EEG entered into the model. However, small
change was noted with the p value of motor disorder, but this is non-significant, i.e.
point estimate and confidence intervals are very similar. EEG had independent
association with p 0.008; odds ratio 2.346; and CI 1.245 to 4.418. EEG did not affect
other predictors in the model. Individual factors were entered into the model to see
their effect on the estimate for EEG feature. There was no significant association

found between EEG and other clinical factors when correlated with seizure outcome.

Table 6.19: Sensitivity and specificity of the predictors

Prevalence of poor seizure remission, positive &negative predictive value of the
predictors

In total population OPD CDC
Multiple seizure type:
Sensitivity 0.47 0.32 0.58
Specificity 0.80 0.85 0.73
Motor disorder
Sensitivity 0.63 0.43 0.79
Specificity 0.68 0.87 0.35
Low IQ
Sensitivity 0.78 0.69 0.86
Specificity 0.56 0.63 0.43
Presence of any disability
Sensitivity 0.83 0.75 0.64
Specificity 0.49 0.60 0.28




Chart 6.2: Correlation between poor seizure remission and EEG features

poor remission

poor remission

80
70
60
50
40
30
20

oo Sviz

Normal EEG ~ abnormal Epil disch both

backg only only
EEG features

Page 163



Page 164

6.10.9: Motor functional outcome

After a comprehensive management including medical treatment and developmental
therapy, it was reported by the parents that the child’s alertness, understanding and
functional ability started to improve. The parents’ opinion regarding their child’s
functional abilities before and after treatment was obtained by a third person who did
not have a direct involvement in the study. Motor function was re-assessed by the

physician at the end of one year’s follow up.

Table 6.20: Parent’s perception about the child’s functional development after one

year’s treatment

Motor function Understanding

Comments from parents Number % Number %
1.Child is doing well

Very satisfied 150 473 127  40.1
2.Significant improvement

Quite satisfied 30 9.5 55 17.4
3.Some improvement

Fairly satisfied 45 14.2 47 14.8
4.No improvement but

Hopeful 35 11.0 30 9.5
5.No improvement and feeling

hopeless about functional dev 38 12.0 40 12.6
6.Deteriorated 19 6.0 18 5.7

Total 317 (100.0) 317 100.0

According to parents’ opinion functional developmental of 82 children had improved
compared with before treatment. With parents feeling very satisfied, or fairly satisfied.
Thirty- eight children had no improvement and parents felt hopeless, and 19 patients

had deterioration of their functional ability.

According to physician’s assessment 63 children had improved in their motor
functions. Sixteen children had deteriorated compared with the assessment results

from the first day. These were overlapping with the parents’ assessment, however,
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those who had some improvement according to parents’ opinion were not recorded as

improved by the physician.

Table 6.21: Motor functional state after one year’s treatment (assessed by the PCP)

At first day of assessment At last follow-up
Motor disability
None 171 161
Mild 17 11
Moderate 19 38
Severe 135 107
Total 319 317
Cognitive impairment
None 127 124
Mild 26 18
Moderate 31 50
Severe 135 125
Total 319 317
Expired 2
Total 319 319

6.10.10: Treatment

AEDs, Present medication

Over 32% of the patients were on phenobarbitone therapy at the one year’s follow-up.
The next most common AED used was sodium valproate (25.1%), then carbamazepine
(24.5%) followed by nitrazepam. Polytherapy was needed as maintenance in 83
(26.6%) children.

A response to a single drug (total or significant seizure control achieved by the AED
started at the beginning of the study) was noted in 95 (29.8%) children. A second or
additional AEDs were used in 180 and 44 children respectively. The time gap between
parents recognized the repeated attacks and starting regular AED was a mean 15

months and median 7 months.
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Table 6.22: Present medication (319 patients)

AEDs Total % OPD CDC
PB 103 323 62 29
CBZ 78 245 49 28
VPA 80 25.1 32 59
NTZ 72 226 43 58
CLZ 17 5.3 11 18
CLB 15 4.7

PHT 10 3.1 5
LTZ 1 1
Topiramet 1 1

Poly therapy during the last follou-up in 83 (26.6%)
Time gap to start regular treatment in months

Mean, median, IQR 15,7, 15 16,7, 15 13,7, 15

Compliance
During follow-ups based on the seizure diary information, verbal inquiry, and drug
strip counting 33 (8.5%) children were identified as having poor compliance. This was

strongly related to poor financial condition in most of the cases.

A short course of prednisolone (PD)

A short course of PD (for 4-6 weeks) was prescribed in 137 children. PD was
introduced to the children who had been newly diagnosed with IS, epileptic
encephalopathy and myoclonic encephalopathy. This was introduced and the previous
AED was tapered off in those who had been treated before with other AEDs such as
PB or CHZ or VPA without seizure control at the highest level of the drug.

The effect of PD treatment was noted after 2 weeks of treatment. Eighty (58.4%)
children had total, significant or some seizure control within 2 weeks of PD therapy,
termed as “early positive response to PD”, 19% had no remarkable change of seizure
attacks and10% had increased seizures. Three children (2.2%) had severe side effects,
as parents complaint of excessive continuous cry and marked restlessness, after

starting PD and other were lost to follow up (Table 6.24, Chart 6.2).
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Table 6.23: Response to prednisolone treatment after two weeks (Number 137)

Response after 2 wks Total OPD % CDC %

Sz stopped in 2 wks 35 17 28.3 18 234
Significant-some red. 45 18 13.3 27 18.2
No change 26 1 18.3 15 19.5
Increased 15 5 83 10 13.0
Severe side effect 3 1 1.7 2 3.0
Lost to fu after prescribed 13 9 15.0 5 6.5

Fu, fllow-up; red, reduction.

Table 6.24: Seizure outcome at the final follow up in 137 children treated with short

course of PD at the beginning.

Effect of PD- Seizure outcome at year follow up

therapy at 2wk >50% sz red. <50% sz.red. None Total
Positive response

to PD therapy 64 5 n 80
No response 9 7 41 57
Total 73 12 52 137

PD, prednisolone; wk, week; sz.red., seizure reduction.

a sz .stopped

B significantly improx”~d
O none

O increased

B sexere side effects

o Lost to FU

Chart 6.3 : initial response to prednisolone treatment among 137 children

significantly
z.stopped improved none increased severe side effects Lost to FU
35 45 26 15 3 13
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Table 6.25: History of previous AED treatment and time gap

History of Total % OPD % CDC %
Prev. AED

None 294 754 194  86.6 100 60.2
Yes 96 24.6 30 134 66  39.8
Total 390 100 224 100 166 100
Time gap to start regular treatment in months

Mean 15.10 16.01 13.8
Median 7 7 7
Maximum gap 138 138 97
Skeweness (st error)  2.680 2.607 2.624

H/O, history of; prev, previous; AED, antiepileptic drug; treat, treatment.

Previous history of Antiepileptic medication

About one fourth of the total population was on AED treatment before enrolled in the
study and another 7.6% (26 in total, 8 in OPD and 24 in CDC) children had a history
of taking AEDs irregularly or for a brief period.

Time gap to start regular treatment

The seizure frequency at the time of diagnosis was found to have significant
correlation with time gap between the first unprovoked seizure and starting the
appropriate treatment, with p <.01, OR 0.983, CI (0.974 - 0.993).
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6.11: Discussion

This section of chapter six will discuss the findings of the prospective study and will
compare the results of two groups of patients (OPD & CDC). It will also discuss and

compare the findings of retrospective study.

6.11.1: Febrile seizures and subsequent epilepsy

Evolved epilepsy cases (66) and febrile seizures cases (33)

Recurrent febrile seizures before non-febrile seizures occurred in a proportion of
children who had been diagnosed as ‘evolved epilepsy’ (16.9%) in 390 children. In
the retrospective study population previous history of febrile seizures was recorded in
24.5%. The majority of them had frequent episodes of febrile seizures and some had
more than 2 episodes in one month even when the child was on regular AED
treatment.

Febrile seizures are a frequently occurring seizure condition in children, but no
accurate incidence rate is known in BD. The estimated prevalence is 50.6 per 1000 in
one study among 2-9 year aged children (Durkin, Leislie, Devidson, Hasan, Hasan,
Khan, & Shrout 1992).

In our experience with 1000 EEGs from Dhaka city (Poster presentation at OSET
congress meeting in Birmingham, 1999), 179 in 1000 children referred for EEG had
febrile seizures (Table 3.4, Chapter Three), and 8% of them had non-febrile episode in
addition.

The frequency of febrile seizure attacks may indicate the poor management of fever, as
66.9% in the prospective study group and 23% of the first 1000 EEG group gave a

history of 5 or more episodes before they had non-febrile seizure attacks.

Among the children who had febrile seizures at the first diagnosis day (#=33)
During one year’s follow up period a comparable proportion of evolution was reported
in this prospective study. In different hospital and population based studies, 4.3 to 9.9
% of children with initial febrile seizures have been found to develop subsequent
epilepsy (Konishi et al. 1990; Seki, Yamawaki, & Suzuki 1981; Tsuboi & Okada
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1985). Febrile seizures have been identified to be one of the important risk factors for
epilepsy in population based studies (Danesi 1983; Durkin et al. 1992; Tsuboi &
Okada 1985). One case control study in Nigeria has demonstrated that children with
more than one episode of febrile seizures have an increased risk of developing epilepsy
(Ogunniye et al. 1987).

Long-term outcome of these children with a preceding history of febrile seizure and
correlation with the development of specific types of epilepsies (complex partial

epilepsy with mesial temporal sclerosis) needs to be studied.

6.11.2: Characteristics of the study population in the context of
SES of the country

1. Socio-economic demography

Monthly income, housing, and drinking water supply: the prospective study was more
representative of Bangladeshi population because the majority of them came from
lower income and rural areas with a poor standard of living in kancha or semipakka
houses sharing a common bathroom, and kitchen with other families.

In the retrospective study one-third of the population represented lower-income
families, while the majority came from middle-income families and from the urban
area. The reasons for this were:

1. these patients were identified from the first 1000 EEGs done at a privately run
clinic (started for the first time in the country).

2. data were collected from a specialist centre, where patients are seen on an
appointment basis on referral from other centres or private practitioners and
therefore direct access for the poorest was often limited.

3. in BD, other than cost of travel cultural barriers also hinder the mothers from
travelling independently to service centres (McConachie et al. 2001).

4. the service providers' negative behaviour and attitude acts as another barrier to
the poorest in making use of hospital services as has been demonstrated in a

very poor population adjacent to Dhaka Shishu Hospital (Khan 1998).
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These barriers can be overcome by establishing more community-based links with the
hospital services and with attitudinal changes of the service providers. This has been
shown within the CDC which has utilized known epidemiological methodologies
(Zaman, Khan, Islam, Banu, Dixit, Shrout, & Durkin 1990) to establish a door-to-door
surveillance of impairments and disabilities within a community and by establishing a
separate community service to provide outpatient services not only to neurologically
impaired children, but also their siblings and neighbours. This has resulted in optimum

utilization of services by this community (Khan et al. 1997; Khan 1998).

2. The rate of consanguinity

Consanguineous marriage was recorded in a lower proportion in the prospective
(3.8%) compared to the retrospective (7.9%) study population. The rate found in the
retrospective population was comparable with that found in one population based
study (10%) in Bangladesh (Durkin, Khan, Davidson, Zaman, & Stain 1993). When
compared with international studies, the rate of consanguineous marriage is much less
than in other regional countries such as in Pakistan (Durkin, Hasan, & Hasan 1998).
The lower rate of consanguinity in the prospective group is most likely to be due to
changing social and family attitudes; the fact that the younger generation is less
dependent on land and family properties, an increase in family diversity and the spread
of families to different regions of the country.

Consanguinity was found to be a high risk factor for cognitive disabilities in
Bangladesh (Durkin, Khan, Devidson, Hug, Rasul, & Zaman 2000). This feature also
needs to be further studied to determine its effects on seizure prevalence, diagnosis,

and outcomes.

3. Maternal age
The median maternal age during related pregnancy was 23 years, however, the
minimum age was 14 years. Early marriage and early pregnancy is much reduced in

last decade in BD but still occurs in the rural community.
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4. Improvement in female literacy

Bangladesh had made a significant progress in female education and female
empowerment in last 15 years, which has directly influenced the family size (birth rate
2.6, UNICEF) and maternal literacy. Parents’ concern and demand for a higher quality
of life for their children has increased compared with one decade ago. When the key
care-providers of the children are mothers the basic literacy skills and education may
have long-term implications for the child and family. In one study of mothers with
disabled children in BD Mobarak et al. have shown that more literate and educated
mothers are better able to cope with stress (Mobarak et al. 2000). Non-literate and
poor rural mothers of children with cerebral palsy were found to be at high risk
(>35%) of psychiatric morbidity. Furthermore, when intervention of developmental
stimulation therapy was provided for these same children, after two years the mothers
felt an increase in formal support (professionals) but none in informal support (family,
closest neighbours etc.) (McConachie et al, 2001). Further study needs to be made to
correlate family background, parental education and available resources and stress in

the basic care-provider of children with epilepsy.

5. Educating the family about epilepsy and home management of seizures:

parental knowledge measured before and after education (Section 6.10.2)

The majority of the family members had either no knowledge or a wrong idea about
seizures and epilepsy and this was greatly changed to an appropriate knowledge level
after an epilepsy education (Section 6.10.2, Table 6.2.2). Home management of febrile
and no-febrile seizures by per rectal diazepam was well conducted by many parents.
The seizure record diary was also a successful introduction to this population. Initially,
many parents would forget to bring the diary to each follow-up day, although they
were able to keep the records irrespective of the literacy rate. The majority of the
parents (68%) were able to show their recorded diary more than 3 times during the
follow up period. This information, however, is not enough on which to comment

further. More systematically collected information is required, using a set of validated
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questionnaires to gain knowledge of the existing attitudes and practices relating to

epilepsy among the population.

6.11.3: Pregnancy and birth related problems as potential risk
factors

The recorded rate of preterm delivery was higher in both retrospective (6.6%) and
prospective (6.1%) population in this study compared to that of one population based
study in Bangladesh (2.2%) (Durkin, Khan, Devidson, Huq, Rasul, & Zaman 2000).
Birth weight: In the prospective study 9.5% had smaller and 2.6% had bigger than
usual sized infants at birth. Durkin et al. also shows the prevalence of low birth weight
(LBW) in 10%. Other studies have found the incidence of LBW babies to be high in
Bangladesh. In one study in urban poor and middle class communities, the incidence
of LBW ranges from 48% to 73% of primigravidae (Nahar, Afroza, & Hossain 1998).
However, the incidence of full-term LBW compared to preterm LBW is much higher
in Bangladesh. The reasons may be several. Firstly, the validity of the mother’s
history could be questioned because pregnancy and child records at delivery are almost
non-existent. In Bangladesh only 26% of pregnant women are given any form of
antenatal check-up by a health worker (UNICEF, 2000). Birth records are also not kept
as 85% deliveries occur at home attended mostly by untrained birth attendants
(Durkin, Khan, Devidson, Hug, Rasul, & Zaman 2000). Secondly perinatal and
neonatal mortality rates are high so that many preterm and low birth weight children
do not survive infancy.

The risk for seizures and other neurological impairments posed by maternal age,
malnutrition and other social risk factors, levels of antenatal care, gestational age and
birth-weight needs further study.

In the prospective study the majority of deliveries took place at home assisted by
traditional birth attendants or family members. Among the hospital or clinic deliveries
another proportion had tried at home first and were taken to hospital with prolonged,

complicated second stage of labour.
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1. Antenatal check up

An interesting finding was noted that a large number of mothers had visited the health
centres at least twice to get the tetanus vaccine, despite antenatal care being very poor
in Bangladesh (26%, UNICF, 2000). About one third of our population had antenatal
check-ups during their pregnancy. This may reflect the positive effect of nuclear
families on this study population because the traditional social and family practice
means elderly family members are against medical intervention during pregnancy

insisting that the baby is born at home, even after regular check-ups.

2. High-risk pregnancy, perinatal asphyxia and neonatal seizures

Medical, psychosocial, or accidental problems were recorded in approximately one-
third of the prospective study population and such information was not available in the
retrospective group. However, this was recorded more frequently (33%) in the CDC
group compared to 23% the community (OPD) group.

A history of perinatal asphyxia and neonatal seizures was very high (46% and 41%)
both in the retrospective group and in the CDC group of prospective population.

These were comparatively less (32% and 24%) in the community (OPD) group.

Perinatal asphyxia and neonatal seizures might be a reflection of problems arising in
utero as well as those arising during delivery. Intrauterine growth retardation (IUGR),
intrauterine infections, and toxaemias of pregnancy etc. are very common problems in
developing countries. There are very few studies, which have correlated such
problems with seizure disorders in these countries. One study (Zareen , MPhil thesis
1995) showed that children coming to the CDC had much higher antibody titres for
rubella, cytomegalovirus and toxoplasma compared with normal controls. Another
study has shown that children with a history of birth asphyxia were five times more at
risk of developing cerebral palsy than those who did not have such a history (Jahan ,
FCPS thesis 1995). In the North America collaboration study, low Apgar score,
neonatal abnormal signs and neonatal seizures within the first days of life incurred a
55% risk of developing chronic disability and a 70% chance of death or disability
(Ellenberg & Nelson 1988). However, our arbitrary definition of perinatal asphyxia
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(Section 4.5.1) did not require a definite neonatal encephalopathy, which has been
suggested by the US national collaborative perinatal project (Ellenbarg and Nelson
1988) to have the major predictive power of later developing cerebral palsy and other
disabilities in children (op.cit.). The highest rate of cerebral palsy in term infants was
detected in those who had the combination of low Apgar scores, neonatal signs and
neonatal seizures, which comprises neonatal encephalopathy (Ellenberg and Nelson
1988, Nelson and Emery 1993). Significant direct correlation between perinatal
complications and epilepsy was found in studies from India and South Africa (Hackett,
Hackett, & Bhakta 1997; Leary & Morris 1998).

The percentage of perinatal complications found in our study are comparable with that
of South African child-hospital based study (Leary & Morris 1998). Findings from
these studies (see section 2.5) including ours are suggestive of possible preventive

measures within the community people to reduce perinatal morbidity.

6.11.4: Family history of epilepsy

Comparable proportion of children with family history of epilepsy

A positive family history of epilepsy was recorded in 8.6% of the retrospective, and in
7.1% of the prospective population in our study. This was present in 13.5%, when a
history from the second-degree relatives was counted. A similar frequency of epilepsy
in the first degree relatives was found (5.2% to 8.9%) in prevalence and pattern studies
done in Kashmir, India (Durkin, Leislie, Devidson, Hasan, Hasan, Khan, & Shrout
1992; Koul, Razadan, & Motta 1988). In Bangalore, India Satishchandra et al. 1996,
recorded a history of epilepsy in first or second-degree relatives in 13.7% of their

survey patients.

6.11.5: Child characteristics

Age at presentation: an earlier age at presentation was recorded in the prospective

population compared with that of the retrospective group. The majority of the children
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were below 3 years of age (66%), and more than half were up-to 12 months of age,
compared with the retrospective study where only 23.9% were up-to 12 months of age.
The majority of both populations had the onset of their first unprovoked seizures at or
before 12 months of age. This probably indicates the parents’, increasing concern

about their child’s problem and the availability of a service.

Gender bias towards male: the gender discrimination was slightly less in the OPD
group but increased in the CDC group, compared with those in retrospective study.
The most striking difference was noted in the 33 children diagnosed as febrile seizures
on entry day, where 30 were male and only 3 were female. The gender discrepancy in
this group is very remarkable, compared with the data we found from the first 1000
EEGs, where male female ratio was 2.8:1 in the children with febrile seizures. This
shows a marked discrimination against the female child especially in the low-income
group of population. An acute seizure attack in female child and such an attack in a
male child are probably not given equal importance so far as the need for medical
treatment is concern. It was seen in many cases, especially in idiopathic epilepsy, that
a female child would be brought to the hospital when the question of marriage arises
(personal experience). Social bias towards the male-child has been found in most
community and hospital settings in Bangladesh and families are more willing to spend
limited resources on a boy (Koenig & D'Souza 1986; Mosaddeque & Glass 1988;
Stanton & Clemens 1988). This is probably more prominent in any acute condition,
however no data were available to compare this finding in children with febrile
seizures.

Gender equity of access can only be developed in community based services where
families are motivated to come (by a key member of the community) and where
accessibility is not a problem or in a hospital clinic which has links with the

community (Khan, Begum, Hussain, & Begum 1997).

6.11.6: Epilepsy profile and associated non-convulsive disorders
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1. Seizures and Epilepsy classification

Generalised epilepsy was highest in clinical presentation: the seizure type and
epilepsy classification had been based on the international classification of seizure
disorder (ILAE 1981a;ILAE 1989). There have been certain limitations in using the
complete classification criteria of ILAE as it was not possible to obtain neuroimaging

in suspected cases of cryptogenic or symptomatic epilepsy syndrome.

Taking this into consideration, we used a simpler classification based on the major
categories of the international classification of seizure and epilepsy syndrome to make
it easier to use (Neville 1997). Based on the clinical information and EEG findings a
realistic and user-friendly classification was adapted for this study (Chapter Four,

Table 4.4.1).

Primary generalised epilepsy was diagnosed in a majority of both the retrospective

and prospective groups (above 63%).

Malignant epilepsy syndrome was diagnosed at two times the rate in the prospective
group compared to the retrospective group, which was again more frequently

diagnosed in the CDC group compared with the community (OPD) group.

Symptomatic and cryptogenic epilepsy on aetiological classification: symptomatic
and cryptogenic epilepsies were diagnosed in more than half (56%) of the total
prospective population and more frequent in the CDC population (78%) compared
with that of community population (42%).

Out of 390 children in whom epilepsy was the first diagnosis (excluding febrile
seizures) 69.8% had been diagnosed as symptomatic and cryptogenic epilepsy (35.1%
generalised and 26.2% localization related). Among the retrospective group 61% were

categorized as having symptomatic and cryptognic epilepsy.

This study’s findings were compared with those of other studies. One hospital based
study in children which included situation related seizures (Aydinli et al. 1996), febrile

seizures and isolated seizures or isolated status epilepticus, symptomatic and
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cryptogenic epilepsy was diagnosed in 52.38% of the population (26.2 and 26.18 were

categorized as generalised and localization related epilepsy respectively). This is

comparable with the result found in our study group (56.7%) when febrile seizure

cases were included.

In one population based study carried out among children and adolescents in Estonia

(Beilmann & Talvik 1999) symptomatic and cryptogenic epilepsies is diagnosed in

62.7% (43% localization related and19.7% generalised). They included only the

predefined epilepsy cases (2 or more seizures unprovoked). The total incidence of this

category in the study is comparable with a 7% higher incidence in our prospective

group when only the non-febrile seizure cases (69.6%) were included.

The reasons for the higher incidence of the symptomatic and cryptogenic category in

our study population may be:

1. Most of the patients were of early child age.

2. People came as patients, so it can be presumed that most of the cases would be at
the severe end of the spectrum.

3. Given the population background with a high level of poverty, malnutrition, poor
antenatal, perinatal care and frequent infection among the early aged children it
could be postulated that the incidence of cerebral damage in the younger children is

increased.

In most of the population and hospital based studies localization related symptomatic
and cryptogenic epilepsy has been the most prevalent (Ohtsuka et al. 1993; Oka et al.
1995; Osservatorio 1996), except in one study done in the UK (Manford et al. 1992).
This population based British national general practice study of epilepsy found only
29.7%, which is comparable with our findings of 25% for localization related
symptomatic and cryptogenic epilepsy cases.

Identification of the anatomical lesion in the brain, which is the source of seizures is
difficult in a resource-limited setting. Our classification was done using a broader
approach, mostly based upon the clinical information, physical examination, EEG and

some of the neuroimagings.



Page 179

2. Seizure history

Multiple types of seizures were noted amongst two-thirds (61.6%) of the retrospective

group and about one-third of the prospective group, which was again higher (about

50% more) in the CDC group. This is comparable with one study in Finland (Keranen,
Sillanpaa, & Riekkinen 1988)

High rate of seizures: a high rate of seizures was recorded in the same number of the

population of both the retrospective and prospective groups.

Age at seizure onset: ‘early’ onset was recorded in a slightly higher population among
the prospective group (60.8%) compared with the retrospective group (56.3%), which
was again higher (71.7%) in the CDC group.

Associated motor disorders: this was less commonly noted in the community (OPD)
group compared with that of the prospective CDC and retrospective CDC group.
Again a severe form of associated motor disorder was noted in 45% of the prospective

CDC group and 41% of the retrospective study.

Associated cognitive impairment: similarly this was more frequently noted (70%)
among the CDC population both in the retrospective, and prospective study. This was
noted amongst 43% in the community (OPD) group.

One interesting finding here was that the diagnosis of cognitive impairment on clinical

judgment had a good correlation with that of formal 1Q assessment.
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6.11.7: Epilepsy management

1. Parental knowledge, attitude assessment and education intervention program
the programme may help to improve the compliance and allay family concerns and
anxiety. We used this intervention programme with all parents and the family. We
wanted the parents to become familiar with the drug doses in relation to seizure
control, body weight, other illness and excessive drowsiness.

We trained parents in how to use rectal diazepam and supplied the syringe, tube and
injections when it was needed. The aim was to change their negative attitude, to
improve their confidence and to achieve the best compliance. This kind of educational
program was found to be acceptable and effective in other studies done with parents
and families with febrile convulsive children. (Huang, Liu, & Huang 1998; Ling 2000;
Rossi et al. 1989; Ventura et al. 1982)

2. Treatment of febrile seizures and major seizure attacks, home management,
and parental training: a survey among the families with children who had
experienced febrile seizures suggests that parents’ fear of fever and seizures is the
major problem with serious negative consequences affecting daily family life but
which concerns, could be reduced by educating parents. Parents’ poor knowledge,
negative attitude, anxiety and inadequate first-aid measure towards febrile convulsions
are shown to be improved by an education intervention programme (Huang, Liu, &
Huang 1998; Ling 2000; Parmar, Sahu, & Bavdekar 2001; Rossi et al. 1989).

Home management: parental education/training of managing a major attack by rectal
diazepam proved to be acceptable and effective among more than 80% of the parents
irrespective of their educational level (Huang, Liu, & Huang 1998; Ling 2000; Rossi et
al. 1989; Ventura, Basso, Bortolan, Gardini, Guidobaldi, Lorusso, Marinoni, Merli,

Messi, Mussi, Muner, Patamia, Rabusin, Sacher, & Ulliana 1982).

3. AED history before entry to the study in the children with epilepsy: a
remarkable numbers of children in the retrospective group were already on AEDs

before coming to the specialist epilepsy clinic (CDC) (43.7%), whilst this was noted in
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only 24.6% of the total prospective population. Both are comparable with other
studies; for example in India where 46% of the study group had received AEDs before
they had been randomized (Pal et al. 1998a) and in other developing countries the
percentage ranges from 6 to 26% (Feksi, Kaamugisha, Sander, & Gatiti 1991; Pal et
al. 1998a; Shorvon & Farmer 1988).

4. Time gap between first recognized seizures and starting of regular AED
treatment: the mean and median time gap recorded was higher in the retrospective
population compared with that of prospective study population, which were 30 and 23

months in retrospective and 15 and 7 months in the prospective population.

5. Treatment Gap: in the patients with epilepsy in the prospective study, the
treatment gap (the percentage of patients who warrant treatment but are not receiving

it) was 86.6% in the non-specialist centre (OPD) population.

6. Other aspect of HO of previous AED medication: although 273 (64.5 %) families
went to the medical centres when their children had a major attack, only a small
proportion of children had regular AED treatment for more than 3 months, and another
small proportion (32) of children had irregular AEDs for less than 3 months. The
majority families used traditional healers. There may be multiple reasons for this. The
most important one in my opinion is that the parents did not have proper guidance and
knowledge about and confidence in medical treatments. The practical picture of a
primary care centre in BD is that children are the major patient population, with the
most common problems being RTI and ENT problems and GIT problem. Primary
care physicians usually have little interest or time to offer to the children with epilepsy
or with developmental problems mainly due to lack of any training in this particular

field.

A diagram based explanation of the disease process to the parents was seen to be
helpful in highlighting the cause of their problem and once the parents were informed
about the disease they became more confident in the medical treatment and accept to

use regular medication even at the cost of selling their valuables (personal experience).
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When the same question was asked after one year’s treatment, majority replied that
they now think it is a chronic illness 225 (70%), 94 of the families had doubt.

From the above comparison, we can conclude:

a. High-risk prognostic features were more common among the population
attending the special centre.

b. That patients seeking medical help were those with high rates of seizures in
both groups, who came to hospital only when it went beyond any traditional
treatment and severely affected the family who were witnessing the frequent
seizures. Other explanations may be that they did not know if there was any
medical treatment or there was a lack of training and experience of primary
care physicians at primary care hospitals where they attended first time.

c. A diagnosis of ‘malignant epilepsy syndrome’ was more frequent in the
prospective group. Parents’ awareness, service availability and the care-

providers’ awareness may be the reason for this.

6.11.8: Outcome

Seizure outcome after one year’s treatment: with such poor prognostic features
associated a good outcome was found in 52.7% of the whole prospective population,
which was more frequent in the community group (61.7%). The rate of seizure
remission was higher among the prospective study population compared with that of

the (49.7%) retrospective study population.

Seizure remission rate in the population without any sign of neurological deficit:
seizure remission was found among 76.9% of the whole prospective group, which was
higher in the community group (80%) who did not have any sign of cerebral lesions.
The remission rate in the CDC group was 35% among those who had associated
neurological deficit (non-convulsive disorder).

Comparison with other studies: this is discussed in Chapter Eight.



Page 183

6.11.9: Predictors of ‘poor seizure remission’

Presence of multiple seizure types, associated cognitive impairment, and motor
disorder on first presentation were significantly associated with poor seizure remission.
When the investigative variable, abnormal EEG, was entered it did not affect the
model of predictors.

Abnormal EEG was strongly associated with poor seizure remission both in the
retrospective and the prospective groups. In addition when correlated with
subcategories of EEG features there is a linear correlate observed i.e., normal EEG
with the best seizure prognosis, and abnormal EEG with the presence of both
‘epileptiform discharges and background abnormality’ had the worse prognosis (fig-

5.6 & fig-6.1).

6.11.10: Role of EEG and other investigations in diagnosing
epilepsy and identifying preventable causes of epilepsy.

EEG recording: (Chapter Four section 4.10.1)

In the retrospective study EEGs were done after a period of getting treatment (not
recorded) and the mean time gap between the first seizure and EEG recording was 30
months (15 months in prospective group). This is because there was no EEG service
for the children before 1996 in Bangladesh.

A prompt EEG recording was arranged for each child of the prospective study
population on the day of first diagnosis or within two weeks. Although this was done
mainly for logistic reason however, Mark et al.(1996) have suggested that early EEG
(ideally done within 24 hours of seizures) is more useful in the finding epileptiform
abnormalities (51%) than later EEG (34%) (Mark, Mark, Graeme, Gregory & Mervyn
1996).
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EEG findings

1. Abnormal EEGs were identified more frequently among the retrospective group

and the CDC group (over 80%), which was less than 60% in the OPD group. However

abnormal EEGs were reported among 70% of the whole prospective study population.

This difference is probably because more symptomatic epilepsy cases with cerebral

lesions were represented at the specialist centre:

a. The median age of seizure onset was 10 months while median age of EEG
recorded was 3 years in the retrospective study population.

b. The median ages and age of EEG recordings were 8 and 22 months in the
prospective population, 12 and 26 months in community group and 5 and 15

months in the CDC group.

2. EEG aided in making a more specific diagnosis: EEG showing definite
epileptiform discharges, helped to diagnose definite epilepsy in 61.5% of the children
in the retrospective group and 54% in the prospective group and even within this group
of children certain specific epilepsies were either newly diagnosed or confirmed. For
example, a diagnosis of focal epilepsy increased in substantial numbers of children
(11% in the retrospective study and 14 % in the prospective study) in whom the initial
diagnosis was generalised seizures based on the description of the attacks. The
findings can be compared to another study done in Bolivia (Nicoletti et al, 1999).
Nicolletti et al conducted a population based study where they found the diagnosis of
a large number of generalised seizure type (19.3%) had changed to partial seizure
when the electroclinical diagnosis was considered. This findings may have had
important implications for the child. It provided a valuable diagnostic and prognostic
message for the attending physicians

The diagnosis of ‘malignant epilepsy syndromes’ were confirmed by EEG in a large
group i.e., 14.5% among the retrospective group and in14.6% in the prospective group
having a recognizable characteristic EEG pattern.

EEG also helped to differentiate children with other non-epileptiform abnormalities in
their cerebral function in another proportion of children i.e., 29 (19.2%) in the
retrospective group and 58 (15.1%) in the prospective population. A preliminary
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diagnosis of active focal or generalised cerebral lesion could possibly be identified
from the characteristic non-epileptiform abnormalities in the EEGs and may be
suggestive of further investigation for specific cases in a limited resource situation.

However, this needs further investigation.

Neuroimaging revealed structural abnormality in a large number of
children:

Neuroimagings including USG, CT scan and MRI of the brain was performed in
44.2% of the prospective population, and was abnormal in 51children (33.8% of 151)
of retrospective and 131 children (31.9% of 319) of prospective population. It again
reflects the nature of the study population most of whom were at high risk for
neurological damage. However it needs to be mentioned here that MRI and CT scan
services could only be used in selected children mainly due to costs of establishing the
base services and maintenance and cost to the family. The cost of EEG, when
compared to that of CT and MRI, is about one-third. The cost-benefit ratio of the two

types of investigations needs to be further evaluated.
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CHAPTER SEVEN

7: A randomized controlled trial of phenobarbitone and
carbamazepine monotherapy in children with epilepsy in
Bangladesh

7.1: Introduction

Control of seizures without intolerable side-effects is the goal of AED therapy (US
government 1977). The requirements for a successful and sustainable treatment
programme are:

1. The target group should be easily identified.

2. The drug should stop seizures in a useful proportion.

3. The drug should have a low rate of side effects, particularly of behavioural

complications.

4. The prescribed drug should be affordable as well as effective.
Phenobarbitone, (Gastaut & Osontokun 1976;WHO 1090) is recommended by the
WHO as the first line AED for most seizure and epilepsy types in developing countries
mainly because of its low production cost. However its use is controversial with
several studies showing increased behavioural side-effects compared with other AEDs
or with no treatment (de Silva, Mac Ardle, McGowan, Hughes, Stewart, Neville,
Johnson, & Reynolds 1996; Vining, Mellits, Dorsen, Carpay, Ctaldo, Quaskey,
Spielberg, & Freeman 1987; Wolf & Forsyth 1978). However, other authors found no
significant behavioural side-effects caused by daily use of phenobarbitone in children
(Feksi, Kaamugisha, Sander, & Gatiti 1991; Pal et al. 1998a; Wendy 1987). CBZ was
the most commonly used AED used in the epilepsy clinic (Section 5.4.8) and is
recommended by the WHO for all types of epileptic seizures except typical absences.

We therefore decided to conduct a study to assess the drug efficacy and compare the
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behavioural side-effects produced by PB and CBZ monotherapy in children with
epilepsy as part of the process of developing an effective management plan for

children with epilepsy in BD.

7.2: Study design and setting

The double-blind randomized controlled study was conducted within the Dhaka Shishu

Hospital (Section 4.14). Patients were recruited for six months (Section 6.4).

7.2.1: Site of patient recruitment

Patients were recruited from a non-specialized OPD which was established by SHB for
this research project in collaboration with a community service centre on the hospital

premises (Section 4.14).

7.2.2: Patients

The study included children who were between the ages of 2 tol5 years, with ‘active
epilepsy’ which included unprovoked generalised tonic-clonic seizures and partial or

secondary generalised tonic-clonic seizures.

Children were excluded if they were less than 2 years of age, had absence, myoclonic
or severe malignant epilepsy or had major non-convulsive neurodisabilities (Section

4.6) or if they were already on regular antiepileptic medication.

7.2.3: Sample size

On the basis of previous studies showing adverse side effects of PB, we hypothesized
that there would be a 25% excess of behavioural side effects with the PB group

compared with the CBZ group with a predicted incidence of CBZ side effect of 15%.
For 80% power at 5% significance 46 subjects were required in each treatment group

(using the one sample formula for power calculation).
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One sample formula: n > (Zo + Z28 ) {mi(1- m1) + m2(1 - n2)}/8 2
n>7.849 (40.60+15.85)/252
7.849 x5.88 = 46 patients were required in each group

Allowing for a 20% drop out rate (unpublished data from CDC), we intended to enrol
54 patients into each treatment group. Therefore required sample was approximately
108.

A detailed history of seizures and other neurodevelopmental problems, pregnancy,
birth related problems, milestones of early development, immunisation and family
history were obtained from patients, parents and other family members. A history of
socio-economic status and maternal stress was completed during subsequent visits. An
electroencephalogram (EEG) was carried out on each child, and plans for other

investigation were made if needed.

7.2.4: Diagnosis and classification of active epilepsy

Diagnosis of epilepsy and their classifications were based on the previously mentioned

method (Section 4.4).

7.2.5: Associated non-convulsive disabilities (Section 4.6)

The non-convulsive disabilities included both motor disorders and cognitive
impairments. We included those children with mild motor disorders defined as having
signs of motor deficit but capable of performing daily living activities independently
with or without some limitation (Section 4.6.1). Cognition was defined as ‘normal’ if

IQ score was 70 and above, and ‘impaired’ if it was less than 70.



Page 189

7.2.6: Neurodevelopmental assessment (NDA) and behavioural
state at randomization, and after12 months of AED treatment

Both a general and central nervous system (CNS) examination, and functional
neurodevelopmental assessment (NDA) were carried out on the first visit following a
standard protocol (Section 6.6.1, point B). The psychological and behavioural
assessment tools used are described in Section 4.7, and 4.8. A second behavioural
assessment was conducted after 12 months of regular treatment or at the time of drug
withdrawal. Our behavioural assessment instruments were adapted and validated in

the same region using the local language (Section 4.8 and 4.9)

7.2.7: Seizure outcome

Seizure outcome was recorded as percentage of seizure reduction and then categorized

as ‘seizure remission’ or ‘no seizure remission’ (Point 18 in Section 4.3.1).

7.2.8: Simple randomization

Fifty-four papers with drug A (phenobarbitone), and other 54 papers with drug B
(carbamazepine) written on them were folded twice and sealed each in an envelope.
The 108 sealed envelopes were shuffled and then kept under lock and key by the
researcher. Once the child had fulfilled the RCT enrolment criteria consent was
obtained from the parent, and an envelope was picked up by a reliable person who did

not have any part in the research work.

For practical and ethical reasons the treating physician was aware of the treatment
drug. Other research assistants, i.e., the psychologist, therapist and the researcher were
blind to the treatment. The researcher was only made aware during the data analysis.
Drugs were supplied by the clinic. We developed methods of ensuring the medicine
supply if the family failed to attend clinic or temporarily moved. Depending on the
family needs and distance from the clinic, either sufficient numbers of tablets were

supplied or any of the family members were able to collect the medicine, or parents
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would buy the medicine from the nearest pharmacy, then the clinic would refund on
presentation of receipts and tablet strips.

Compliance was ensured by verbal reply and by counting the remaining tablets. Blood
tests for detection of drug levels were carried out on one occasion without a previous
warning to the parents.

Participants were supplied with a hand-made seizure diary (Appendix XVI), in which
they were trained to record the events by putting a mark or a dot for a major or a minor
attack.

Patients were reviewed at two weeks, one month, three month, or six-month intervals
depending on the therapeutic response and distance of the family residence. During
each visit the physician recorded their immediate complaints and the number of seizure
attacks or rate of seizures since the last visit. The AED dose was calculated and
adjusted with the rate of seizure control and recent body weight of the child. The list

of side-effects was checked at each visit.

7.2.9: Drugs and doses

Phenobarbitone was available as 30mg tablets in strips, and carbamazepine as 200mg
in strips. Treatment was started with a low, weight-related dose and was increased
after 2 weeks following the WHO recommendation (Gastaut & Osontokun 1976a).
Phenobarbitone was started at 1.5 mg/kg/day taken in two divided doses and the
maintenance dose was 3 mg/kg. Carbamazepine was started at Smg/kg daily and
increased to 10 mg/kg in 2 weeks then 16 mg/kg after another 2 weeks as a
maintenance dose. A maximum of 4 mg/kg per day for phenobarbitone and 20 mg/kg
per day for carbamazepine was allowed until effective seizures control was achieved.
If seizures were not controlled, despite the full dose and blood level results being
within a therapeutic level, treatment was changed to the other study drug while the
previous one was weaned. If seizure control was achieved while weaning the previous
drug and increasing the new drug the combination was maintained (WHO & auther’s

previous experience). If none of the trial drugs were effective or there was complaint
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of unacceptable side effect from both the trial drugs a third suitable AED was
introduced. However, when a patient had to change the randomised drug s/he was
withdrawn from the trial and recorded as ‘drug failed’.

All participants were followed up for a minimum of 12 months after randomization.

7.2.10: Outcome measures

The main outcome measure was behavioural side effects recorded as either complaints
from the parents (check list, Appendix III) of hyperactivity, irritability and
aggressiveness or a behavioural assessment score compared with the score before
starting treatment. Formal behavioural assessment scores were reported as continuous
variables.

Parental impressions of any change of their children’s behaviour after starting the AED
treatment were categorized as ‘deteriorated’, ‘unchanged’ or ‘improved’ compared to
before treatment To assess the drug efficacy, the following data were collected: (1)
date of treatment allocation; (2) time to first seizure post randomisation; (3) time to

treatment withdrawal due to adverse effects and (4) date of last follow-up.

7.2.11: Analysis

The analysis was based on the policy of intention to treat. The primary aim of the
analysis was to compare the drug side effects. Parametric, independent sample s-tests
and nonparametric, Mann Whitney tests were used to measure the difference of
behavioural side effects. Paired sample s-tests were done to compare the difference of
behavioural assessment scores before and after treatment within the trial groups.

The drug efficacy was compared using the time to first seizure after randomization as
the primary data. The Kaplan-Meier test was applied to the time from randomization
to first date of seizure or to the date of last follow-up when there was no recorded
seizure after randomization. Behaviour outcome were analysed, both unadjusted and
adjusted for motor disorder and cognitive impairment. The Cox-regression test was
performed to analyse correlation of age, sex, presence or absence of motor disability

and cognitive impairment with the outcome behavioural problem.



Figure - 7.1 Trial profile:

423 children recruited with seizure

disorders
108 eligible for RCT

54 assigned phenobarbital 54 assigned carbamazepine
Followed up12 months Followed up 12 months
42 for seizure outcome 49 for seizure outcome
40 for behavioural outcome 45 for behavioural outcome
14 withdrawn 9 withdrawn
12 lost to follow up 5 lost to follow up
2 changed trial drug for 4 changed trial drug for
poor seizure control. poor seizure control

42 continued PB 45 continued CBZ
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7.3: Results

Of the 108 patients eligible for the drug trial, 91 (84.3%) children were followed up
and continued the regular treatment. Sixty-one (67.0%) children came to the clinic
regularly, 30 (33%) needed recall by letter, telephone and/or home visit before the
final follow-up at one year. Seventeen patients (15.7%) were untraced.

Of the 91 children, 6 had to change drugs due to poor seizure control or the occurrence
of other seizure types for example, myoclonic seizures. Eighty-five children (40 in PB

& 45 in CBZ group) continued with the drug trial for 12 months.

The family characteristics are shown in Table 7.1. The majority of children came from
poor and middle class families in rural area. Most of the families travelled from rural
residences, and sometimes from remote countryside by foot, bus, boat or train,
involving great effort and often hardship. Minimum and maximum transportation cost
for each visit were taka 20 and taka 5000. Maternal illiteracy was recorded in 40% of

the families.

7.3.1: Child characteristics, seizure and epilepsy profiles (Table
7.1)

Age and sex
Although the male/female ratio was 1.3:1 in the whole population, more girls than
boys were allocated to CBZ. Median age at randomisation and median age of seizure

onset were higher in the CBZ group (Table 7.1).

Age at onset, seizure and epilepsy classification at randomisation
Over 80% of the children had their first seizure after 1 year of age. Generalised tonic
clonic seizures were more prevalent in the PB group whilst partial and secondary

generalized seizures were higher in the CBZ group. Seizure rate and the median
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number of seizures during the previous year increased in the PB group. Idiopathic

epilepsy was diagnosed in 73% of the children.

Mean and median duration of epilepsy increased by 6 months in the CBZ group. Ten
or more episodes of seizures in previous year were recorded in 66.6% of the PB and
66.1% of CBZ group (Table 7.1). This was recorded in 63.9% of the whole
population.

The treatment gap was 77.8%. About three quarters of the children had never had
daily, long-term (AED) treatment, while the remainder had had daily AED treatment
for a minimum of 3 months, prescribed by a physician. Associated non-convulsive
disorders i.e., neurodevelopmental disorders were similar in both trial groups (Table

7.1). Seven in the CBZ and three in the PB group had a family history of epilepsy.

A cognitive state (IQ) within normal limits was recorded in 74 (68.5%). Behavioural
assessment scores before treatment were within normal limits in 43 on both groups and

problems were detected in 22 (11 in both groups, Table 7.1).
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Table 7.1: Randomized subjects: family and child characteristics (» = 108)

Items PB(%) CBZ (%) Total (%)
1.Family type
Nuclear 33 (61.1) 35 (64.8) 68 (62.9)
Joint 21 (38.9) 19 (35.2) 40 (37.1)
2. Residence
Rural 35 (64.8) 32(59.3) 67 (62)
Urban 19 (35.2) 22 (40.7) 41 (38)
3. SES by monthly income
Lower income 20 (37.0) 33 (61.1) 53 (49.0)
Middle income 32 (59.3) 13 (24.1) 45 (41.7)
Higher income 2 (3.7 8 (14.8) 10 (9.3)
4. Age at present. (mo.)
24 7(13.0) 5(9.3) 12(11.1)
25-60 23 (42.6) 21(38.9) 44(42.6)
61 &above 24 (44.4) 28(51.8) 52(46.3)
Total 54 (100) 54(100) 108(100)

Mean median (IQR) in years  5.3,4.1,(5.7) 6,5.5,(6.3) 5.7,4.7,(6.30

5. Sex
Male 37 (68.5) 24(44.4) 61 (56.5)
Female 17 (31.5) 30 (55.6) 47 (43.5)
6. Age at onset
After 12 mo 41 (75.9) 46 (85.7) 87 (80.6)
Early 13 (24.1 8 (14.8) 21(19.4)
Total 54 (100) 54 (100) 108(100)
Mean, med.,IQR in yr. 34,24,(47) 4.1,3, (4.8) 3.8,2.7,(4.8)
7.Epilepsy classified
Gen. 29 (53.72) 22(40.7) 51(47.2)
Partl. 25 (46.3) 32(59.3) 57 (52.8)
8. Seizure type
Single 49 (90.7) 49 (90.7) 98 (90.7)
Multi. 5(9.3) 5(9.3)10(9.3)
9. Seizure rate
Low 32(59.3) 34 (63.0) 66 (61.1)
High 22 (40.7) 20(37.0) 42 (38.9)
10. Seizure frequency
Daily sz. 14 (25.9) 15 (27.8) 29 (26.9)
Weekly,</1d 8(14.8) 5(9.3)13 (12.0)
Mo.ly,<1/wk 21(38.9) 23 (42.6) 44 (40.7)
Yearly, <1/mo 11(20.4) 11(20.4) 22 (20.4)

11. Etiological classification



Idiopathic
Sympt.

12. Duration of epilepsy
1 year
>1-2
>2-3
>3-5
>5 years

Mean, med., (IQR) in mo.

13. Number of sz.(prev. yr)
<10
10-20
>20

19. Previous H/O AED
Absent
Present

20. Motor disability
Absent
Present

21. Cognitive impairment
Absent
Present

22. Pre-exist. bh. problem
Absent
Present

40 (74.1)
14 (25.9)

27 (50.0)
16 (29.9)
5(9.3)
2(3.7)
4(7.4)

19, 13, (18)
18 (33.3)
15 (27.8)
21(38.9)

42 (77.8)
12 (22.2)

45 (83.3)
9(16.7)

37 (68.5)
17 (31.5)

43 (79.6)
11 (20.4)

31(57.4)
23 (42.6)

23 (42.6)
13 (24.1)
8(14.8)
4(7.4)

6 (11.1)

25, 16, (30)
21 (38.9)
15 (27.8)
18 (33.3)

40 (74.1)
14 (25.9)

45 (83.3)
9(16.7)

37 (68.5)
17 (31.5)

43 (79.6)
11 (20.4)

71 (65.7)
37 (34.3)

50 (46.3)
29 (26.9)
13 (12.0)
6 (5.6)
10 (9.2)

22, 15, (24)
39 (36.1)
30 (27.8)
39 (36.1)

82 (75.9)
26 (24.1)

90 (83.3)
18 (16.7)

74 (68.5)
34 (31.5)

86 (79.6)
22 (20.4)
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Sz : seizures; H/O, history of ; bh, behaviour; mo, month; yr, year; wk, week; medn,
median; gen, generalised; partl, partial; multi, multiple; prev, previous; pre-exist, pre-

existing
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7.3.2: Outcome

No change of behaviour was reported in 70%, and improved behaviour and/or
attention was noted in 16 (18.8%) children. Excessive restlessness and hyperactivity

was reported in 10 (11.8%) after regular AED treatment for 1 year (Table 7.2).

The mean difference between the behavioural assessment score before and after
treatment is showed in Table 7.3. A significant behavioural improvement was noted in
paired ¢- test after regular AED treatment (p value <0.02, 95% CI (1.29, 9.05) in PB,
and p value <0.05, 95% CI (0.65, 7.15) in CBZ group among the 3 to 5 years old
children.

Mean, median, and range of behavioural outcome scores show no significant
difference between the two trial groups, and there is no significant difference in mean
behavioural outcome scores between the two groups by independent t-test (Table 7.4).
There was no association between the outcome behaviour and age, sex, motor
disability, cognitive developmental delay, antiepileptic drugs or pre-existing

behavioural problems by multiple logistic regression analysis (Table 7.5).

One patient withdrew from the trial after four months due to severe headaches and
aggressive outbursts (CBZ). Occasional severe headaches were reported in another
patient in the CBZ group. Among other side effects, 3 in PB group and 1 in CBZ
group had complained of sleep disturbance at the initiation of the treatment. One
parent wanted to avoid the morning dose of PB because of excessive irritability.
Gastrointestinal disturbances were reported in 4 in the PB group. Worsening of
seizures was noted in 3 patients, 1 in PB and 2 in CBZ group and a third AED

(valproic acid and nitrazepam) had to be added.

There was no evidence of association between behavioural problems and antiepileptic
drug used, age, sex, and associated neurodisability, or pre-existing behavioural

problems revealed by multiple logistic regression (Table 7.5 and Table 7.6).
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7.3.3: Seizure outcome and Blood levels

Three children in the PB group and four in the CBZ group discontinued the drug for
more than 7 days for various reasons, for example they went to their village, and ran
out of drug supply and started homeopathic treatment. Four patients had status
epilepticus while off the medication (2 in each group), 3 within 7-10 days and 1 after
30 days of drug withdrawal. All were admitted to the hospital and all restarted
treatment. Blood level of AED was tested once during the follow-up in 85 children.
One child had below the therapeutic level, five showed blood level towards the lower
limit other showed the blood level of AEDs within the therapeutic limit on a single

blood test.

Seizure remission: A six-month to one-year seizure free period was recorded in 53
(58.2%); another 18 children (19.8%) were seizure free during the last three months at
1 year’s follow-up. At lyear, ‘seizure remission’ (defined as 100% seizure reduction
during the last 3 months of follow up period, see Section 4.3.1-18) was achieved in 71
(78%), 11% had more than 80% seizure reduction and another 11% had achieved 50-
80% seizure reduction (Table 7.2).

The log rank test including 91 patients, mean survival time in PB group was 102 days
with 95% CI 66.68, 137.36, and 73.71 days with 95% CI 42.85, 104.57 in the CBZ
group (Table 7.7). The Kaplan-Meier curve for patients with phenobarbitone and
carbamazepine is shown in figure 7.1, indicating that there is no difference in efficacy

between the two drugs.
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Description PB(%) CBZ Total
1. Age in mo.
24 6 4 10 (10.9
25-60 20 (47.6) 20 (40.0) 40 (44.0)
>60 16 (38.1) 25(51.0) 41 (45.1)
Total 42 (100) 49 (100) 91 (100)
2. Sex
Male 31(73.8) 20 (40.8) 51 (56.0)
Female 11(26.2) 29 (54.2) 40 (44.0)
3. Behavioural outcome
No change 28(70.0) 31(68.9) 59 (69.4)
Improved 8(20.0) 8(17.8) 16 (18.8)
Tol. prob. 3(7.5) 3(6.7) 6(7.1)
Intol.prob. 1(2.5) 3(6.7) 4(4.7)
4. Seizure outcome at 1 year
Sz free during
last 3 mo 32 (76.2) 39 (79.6) 71 (78)
last 6 mo 19 (45.3) 37 (55.1) 46 (50.5)
12 mo 3(7.1) 4@82) 7(7.7)
5. Percentage of sz. reduction
during last 3mo
100% 32(76.2 39 (79.6) 71 (78.0)
80-99% 5(11.9) 5(10.2) 10 (11.0)
50-79% 2(4.8) 3(6.1) 5(5.5)
<50% 5(11.9) 2(4.1) 5(5.5)
Total 42 (100) 49 (100) 91 (100)
6. Distribution of outcome
behavioural problem
Female 3 4 7
Male 1 2 3
Age
<3 years 1 0 1
3-5 years 0 5* 5
>5 years 3 1 4
With motor dis. 0 2 2
With cogn. imp. 1 1 2
Pre-ex.bh. prob. 1 2% 3
Tolerable 3 3 6
Intolerable 1 3 4

Pre-ex, pre-existing; bh, behaviour; imp, impairment; sz.rem, seizure remission;

Tol.prob, tolerable behavioural problem
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Table 7.3: Mean differences between behavioural tests scores before and after
treatment: Paired ¢- test.

Tests applied PB group p CBZ group P
Conner’s

ADHD index 3.75 (-4.49,11.99) .348 2.64 (-64, 592) .109
Richman 5.15 (1.25, 9.05 ) .012 3.90 (.65, 7.15) 021
BSID -2.83(-7.16,1.49 ) .153 1.25 (-6.26,8.76) .633

Difference, (95% confidence interval) , p value

Table 7.4: Independent #-test difference in mean behavioural outcome score between

phenobarbitone and carbamazepine group.

Tests applied Difference (mean) CI D
Conner’s

ADHD index -0.24 -10.16, 9.67 96
Richman 95 .783, 13.53 0.16

BSID ;12.08 -43.58, 19.41 0.501
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Table 7.5: Main effect model showing correlation between outcome behavioural

problem and individual variables

Variables Total frequency N with Odds ratio 4
Observed bh.Prob. 95% CI

1. Drug

PB 39 4

CBZ 46 6 1.385(.361, 5.308) 635
2. Ageinyr.

2-5 46 5

>5 39 5 .998 (.982, 1.014) 799
3. Sex

Male 48 3 3.383 (.825, 3.875) .086

Female 37 7
4.1Q

>70 57 7

<70 28 3 .982 (.955, 1.009) 191
5. Motor disability

Absent 71 9

Present 14 1 2.493 (.559,11.132) 231
6. Pre-exist. bh.prob

Absent 68 8

Present 17 2 1.000 (.192, 5.205) 1.00

Total 85 10

N, number; PB, phenobarbitone, CBZ, carbamazepine, bh, behaviour,
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Table 7. 6: Multiple logistic regression model for outcome behavioural problems

Variables Odds ratio (95% CI) for behavioural problems
1. PBvs CBZ 1.184 (0.283, 4.953) 0.817
2. Age at presentation 0.997 (0.979, 1.015) 0.757
3. Male vs Female 3.407 (7.87, 14.746) 0.101
4. 1Q=>70 vs<70 815 (.164, 4.055) 0.802
5. Motor disability
Absent vs present 2.110 (417, 10.685) 0.231
6. Bh problem

Absent vs present 1.121 (.196, 6.395) 0.898

Bh, behavioural
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Table 7.7: Survival time difference adjusted and non-adjusted (by Cox-regression)

Drug Survival time  Standard 95% Cl
error

Unadjusted with other disability

Phenobarbitone
Mean survival time 102 18.03 66.68, 137.36
Carbamazepine
Mean survival time 73.71 15.74 42.85, 104.57

Adjusted with other disability

Phenobarbitone
Mean survival time 122 31.61 60.26, 161.04
Carbamazepine
Mean survival time 7256 37.48 .00, 46.04

Figure- 7.1: : Kaplan-Meier cumulative seizure curve for patients with PB & CBZ

Survival Functions

Randomization result

Drug B
Drug B-censored
I 2
@ Drug A
E
U 0,0 Drug A-censored
-100 0 100 200 300 400

time to 1st sz after randomi.time fu, Osz

Kaplan-Meier curve showing seizure-free interval. Drug A, phenobarbitone

Drug B, carbamazepine
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7.4: Discussion

In this trial we found no significant difference in behavioural side effects between the
PB and CBZ groups using objective, masked assessments and parental reporting. In a
study designed to find at least a 25% difference at 5% level, ten children showed
deterioration of behavioural state of which four were in the PB group and six in the
CBZ group. Intolerable behavioural problems were reported more frequently in the
CBZ than in the PB group. Among other side effects, sleep disturbance and gastro-
intestinal problems were more frequently reported in the PB group. By contrast
headache and worsening of seizures (defined as increased the existing seizure type or
evolving to myoclonic type of seizures) were more frequently reported in the CBZ
group. However there was no statistically significant difference between the two
groups in respect to side effects. We found significant improvement in behaviour after
regular treatment in 16 (18.8%) children (8 in each group). This probably reflects
removal of the burden of frequent seizures improving quality of sleep and/or feeding

and reducing irritability.

Studies supporting of this finding

Our results support the findings of studies in Kenya and in India, where the authors
have found no severe behavioural side effects with PB (Feksi, Kaamugisha, Sander, &
Gatiti 1991; Pal et al. 1998a; Wendy 1987). The population characteristics are similar
in those two developing countries with high rates of seizures (op.cit.). Wendy et al.
examined the trial in the US on children with partial seizures (Wendy 1987). They
also have found no difference in terms of behavioural or cognitive effects between the

two drug trial groups.

Studies not supportive of this finding
In the UK mono-therapy trial, de Silva and co-workers studied four AEDs (PB, CBZ,
PHT, and VPA) to compare their efficacy and side-effects (de Silva, Mac Ardle,
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McGowan, Hughes, Stewart, Neville, Johnson, & Reynolds 1996). The authors
stopped the PB assignment when 6 out of the first 10 children given this

drug had to change because of carers’ reports of unacceptable behavioural side effects.
This was on the basis of widespread views of such effects on children in the UK, so
that continued medical and parental cooperation in the study of the other drugs
necessitated the withdrawal of PB. No standardised behavioural assessment tool was

used, however.

Wolf and Forsyth (1978) in another study from Los Angeles (Wolf & Forsyth 1978)
have reported marked behavioural problems in children treated with PB compared with
those with no therapy. The background of their study differs from other trial studies
mentioned before in some ways: (i) patient selection was of children with febrile
seizures, in which pre-existing neurodisability would be low and the children were
relatively younger, (ii) side-effects were not compared with those of another AED and
(iii) there was no formal measuring scale.

My personal inclination is to say that there is a clear bias in patient selection in Wolf
and Frpsuth’s study and in de Silva et al’s study. The AEDs have effects on alertness,
mood and memory, which also might be the result of the disease process. As shown in
Wolf and Forsyth’s study, a percentage of children who were not treated also
developed hyperactivity during follow-up. It is therefore important to consider the
intrinsic factors, which would include seizure types and severity. This can be justified
by the fact that the children in the other three studies, which did not find any difference
between the trial groups in their populations, were all diagnosed with epilepsy.

In the North American “cross-balanced randomized controlled trial study” of PB vs
VPA using 28 children of normal intelligence with relatively mild seizure disorders,
the authors found only marginal difference in hyperactivity between the two drugs

(Vining, Mellits, Dorsen, Carpay, Ctaldo, Quaskey, Spielberg, & Freeman 1987).

Two studies (Wendy 56-60; Vining, Mellits, and Dorsen 165-74) from developed
countries undertook the trial in epileptic children and have found no remarkable

difference in hyperactivity between the trial drugs i.e., PB vs CBZ or PB vs VPA.
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Although the total numbers are not large, the accumulated findings from these studies
and clinical experience suggests that behavioural side effects are reported less often in

countries with limited resources than in more affluent countries.

Age, sex and seizure criteria of this study population compared with other studies
and seizure remission rates

Age at randomisation, the seizure characteristics and associated prognostic features,
i.e., age at first seizure, total number of seizures before starting appropriate treatment
and associated non-convulsive disorders in our study population were unlike the study
population in developed countries. However proportions of seizure types were
comparable with those in the UK and Indian studies.

A small proportion of our population had given a previous history of daily AED
intake. This figure is comparable with that found in other developing countries
(Pakistan, Ecuador, and Kenya) where 6-26% were on regular medication (Shorvon et.
al. 1988; Feksi, Kaamugisha, Sander, & Gatiti 1991).

The population we studied was from a mixed rural and urban population and was
approximately representative of the population of the country. The seizure and
epilepsy related characteristics were comparable with other studies in countries with

limited resources and some were comparable to those of the UK study.

Medium term seizure remission rate in this study was comparable to that found in
developed countries and there was no difference in efficacy between PB and CBZ.
The seizure remission rate in other studies varies from 67% to 73% (Feksi,
Kaamugisha, Sander, & Gatiti 1991; Placencia, Sander, Shorvon , Roman, Alarcon,
Bimos, & Cascante 1993; Shorvon & Farmer 1988).

Feksi in Kenya included both a child and adult group. Their population had similar
background of high seizure frequency and time gap between the onset of seizures and
starting appropriate treatment. Fifty three percent of the patients were seizure free in

the 6 to 12 month follow-up period and this was 50.5% in our study.
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Wendy (1987) studied PB trial in the children with partial seizures in the USA and
66.7% of them were seizure free after one year of treatment (78% in our study). In the

Northern Ecuador study (Placencia et al.,1993) 65% were seizure-free at 6 months

follow-up and 72.7% at lyear’s follow-up (78% in our study). In the UK study (de

Silva et al., 1996) 73 % of the total population achieved one-year seizure remission at

3 years.

We found no significant difference in mean, median and range of IQ scores before and
after one year of treatment. Treatment was effective because despite 63% of the
children having more than 10 seizures during the previous year, 30% more than 10
seizures during the previous month and 57% having more than one year’s time gap
before starting regular treatment so that 78% of children had total seizure reduction
and another 11% had more than 80% seizure reduction after one year of treatment.

We therefore recommend that PB is an effective and acceptable AED in the setting of

rural and urban childhood population in Bangladesh.
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CHAPTER EIGHT

8. Discussion and implications of the results

8.1: introduction

This study aimed to describe the profile of childhood epilepsy and associated
disabilities in BD, to identify predictors of seizure outcome from the information
available on first day of diagnosis, and to compare the behavioural side effects of two
commonly used AEDs.

This chapter will discuss the implications of the study findings for countries with
limited resources and will consider the limitations of the study and evaluate the
validity of the predictors of seizure remission. Finally, possible directions for future

work will be considered.

8.2: Results and their implications
8.2.1: Epilepsy profile and service development

The epilepsy profile has already been described (Section 6.10.4) and discussed
(Section 6.11.6).

Unfortunately there is only a few studies on the detailed epilepsy profiles and even less
studies on the treatment and outcome of seizures in populations with limited resources
that lack structured services. Some simple treatment models have been suggested from
studies in Africa and northern Ecuador. However, their sustainability is uncertain,
because although initially successful the programs stopped after the people who had
established them moved away (Feksi, Kaamugisha, Sander, & Gatiti 1991; Palencia et
al. 1981). These examples have therefore more similarities with failing vertical
interventions such as those associated with malaria or trypanosomiasis (Unger &
Killingworth 1986), than with the community based approach that they were trying to
adopt.
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In keeping with WHO recommendations the background, setting and the results of this
study are supportive of epilepsy services being integrated into general primary care
services with close links between primary, secondary and tertiary centres to ensure

sustainability.

8.2.2: Significant predictors of seizure outcomes

Multiple seizure types, a high rate of seizures, early onset of seizures, malignant
epilepsy syndromes, associated motor disability, low IQ and abnormal EEG were
strongly associated with ‘poor seizure remission’ as identified by univariate analysis.
On multiple logistic regression, multiple seizure type (p <.001), low IQ (p <0.001),
and motor disorder (p <.04) independently had a significant association with poor
seizure remission when the clinical predictors were entered into the model (Section
6.10.8). ‘Abnormal EEG feature’ was another strong independent predictor (p <0.01)
of seizure outcome when entered into the multiple logistic regression model without
any significant effect on the estimate of other clinical predictors in the model (Section

6.10.8, Table-6.18).

‘Low IQ’, and ‘multiple seizure types’ remain the most significant predictors of poor
seizure prognosis when controlled by all potential predictors in our study. With
stepwise logistic regression, the last step in the model contains another significant
predictor - ‘motor disability’.

The predictors of poor seizure remission identified in this study are comparable with
several studies done elsewhere. For example, the presence of cognitive impairment
during first diagnosis was found to be associated with poor seizure remission in almost
all the studies performed in children, e.g., Berg (1996), Brorson and Wranne (1987),
Sillanpaa (1993), Camfield (1993), Anneger (1979) (Table 2.1 in Section 2.11.1).
‘Motor disability’ has had a similar strong association with seizure outcome in the
literature, except in Camfield et al’s paper (op.cit.) where only selected seizure types

and age groups were studied.
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The motor and cognitive impairments are readily available signs at the time of
diagnosis, but other clinical factors are often identified as predictors of seizure
outcome in different combinations (Section 2.11.1, Table 2.1) such as seizure types,
rate or number of seizures before starting treatment, status epilepticus and age at onset
(Annegers, Hauser, & Elveback 1979; Arts et al. 1999; Berg, Hauser, & Shinnar 1995;
Brorson & Wranne 1987; Camfield, Camfield, Gordon, Smith, & Dooley 1993;
Casetta, Granieri, Monetti, Gilli, Tola, Paolino, Govoni, & Lezzi 1999; Wakamoto,
Hideo, Masatoshi, & Takehiko 2000). EEG features were also considered in a few
studies (Ko & Holmes 1999; Shafer, Hauser, Annegers, & Klass 1988).

The accumulated evidence from this and other studies is that the common denominator
of poor seizure outcome in childhood epilepsy is the presence of some kind of brain-
damage or structural abnormality. This is the case whether expressed as symptomatic
or remote symptomatic epilepsy, the presence of neurological abnormalities at

examination (identified as motor, and/or cognitive impairments).

Other frequently reported predictors of poor seizure outcome are the presence of
multiple seizure type, high initial seizure frequency and early onset of seizures (Table
2.1). Among these three characteristics of seizures, multiple seizure types and high
initial seizure frequency are found to be associated with poor seizure remission in
many of the studies (op.cit). ‘Multiple seizure types’ is more an independent factor
compared to ‘initial seizure frequency’. The latter can be influenced by a number of
factors, such as treatment, time gap (Section 4.5.10) and type of seizures such as
infantile spasms, tonic and myoclonic seizures are mostly with higher frequency from
the onset compared to other types of seizures.

In our study, the seizure rate at the time of diagnosis had a significant correlation with
treatment time gap indicating that the more frequent the seizure rate the less was the
time gap (Section 6.10.10). It was evident from our data that, parents seek medical
help more readily in case of frequent seizures and that once medical treatment is
established seizures are more likely to be controlled. On the other hand less frequently
occurring major attacks or multiple seizure types with less frequent major attacks

might delay appropriate treatment.
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‘Age of onset’ was significantly correlated with seizure outcome when both the
continuous or categorized variables were correlated independently, however, this lost
its significance in the multiple logistic regression when associated with other factors in
our study. Most of the children with ‘early age of onset’ also had high rates and
multiple types of seizures. We explored this by entering individual factors into the
model, examining their effect on the estimate for early age at seizure onset and found
that early age at onset had direct co-relations with ‘malignant epilepsy syndrome’ and
with ‘multiple seizure type’.

In other studies age at onset is variable. In Berg et al’s (1996) study, onset between 5-
9 years was found to be associated with seizure remission, while in Camfield et al’s
(1991) study this was the case with children who had their first seizure before 12 years
of age. However this was not confirmed by Sillanppa et al’s (1995) study as very few
of the Finnish cohort of children had their first seizure after the age of 12 years.
Chawla et al. have identified early age at onset as a predictor of poor seizure remission
(Chawla et al. 2002) (Section 2.11.1). The OR and 95% CI, however, indicate a small
sample in their study. In our study, age at onset before 1 year and myoclonic/infantile
seizures, two variables, which have been identified as independent predictors of

seizure outcome in Chawka’s study, had a shared correlation with multiple seizure

types.

‘Malignant epilepsy syndromes’ had a strong independent association with poor
seizure outcome in our study. This factor lost significance when correlated with other
factors. We explored why this was the case by entering individual factors into the
model, examining their effect on the estimate for ‘malignant syndrome’. It appeared
that the factors characteristic of ‘malignant syndrome’, especially low IQ, motor
disorder and multiple seizure types were important predictors of seizure outcome

regardless of that diagnosis.

‘Status epilepticus’ was identified as one important predictor of seizure outcome in

some of the previous studies (Silanppa (1993), Berg (1996)). However, the data in
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Berg’s study reveals that this was found in children who had remote symptomatic
epilepsy or signs of brain damage.

It is therefore evident that the significant predictors of seizure outcome identified in
our study i.e. low IQ, motor disorder, multiple seizure types at diagnosis are supported

by most of the previous studies, allowing for differences in emphasis.

Abnormal EEG was another important prognostic factor found in our study. Few
previous studies have considered EEG features as a prognostic predictor (Table 2.1)
and our study used similar categories of EEG features (Section 4.10.2). However, for
multiple logistic regression analysis we used only a major dichotomy - normal or
abnormal EEG features - as a potential predictor, which then showed a strong
independent correlation with seizure outcome (Section 6.10.8). In addition, there was
a linear correlation with subcategories of abnormal EEG features. Children with both
‘epileptiform activities and non-epileptiform abnormalities’ in the EEG had a worse
prognosis compared to those with either abnormality alone or with no EEG

abnormality (Chart 6.1).

Seizure remission was defined differently in various studies; however, the initial
response to medical therapy and the short-term and/or medium-term seizure outcome
are valuable provisional indicators of long-term seizure remission and are supported by
Dutch and Japanese studies (Arts et al. 1999; Wakamoto, Hideo, Masatoshi, &
Takehiko 2000).

In our study 52.7% of the whole population had ‘seizure remission’; children in the
non-specialized OPD group had a better outcome compared to that of the specialized
centre (CDC) group (Section 6.10.7). This finding is comparable with results from
other countries, including those with limited resources (Section 2.10.3).

Brorson and Wranne (1987) suggest that among those children with neurological
deficits, the annual remission rate was high only during the first years after onset,
subsequently falling to 3% per year (Brorson & Wranne 1987). This may explain why
the seizure remission rate in the CDC group of our population is less compared with

those in the OPD group.
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The better response to a comprehensive management in the OPD population suggest
that community-integrated services are more useful where the early detection of the
condition and establishment of appropriate management are possible, and that this may
prevent further neurological impairments and secondary educational and social
problems.

The patients recruited from non-specialized (OPD) centre were fairly representative of
the general population in terms of socio-economic status though some selection bias
undoubtedly remains. More severe epilepsies are represented in the whole population,
but there are no other data to compare this profile with the general community as a
whole.

Seizure remission was good when there was no associated motor or cognitive
disability present (Table 6.12). Among the children who had associated non-
convulsive disorders, seizure remission was achieved in 35.6 to 40.3%, and was faster
in the

OPD group. Epilepsies in the CDC group were longstanding and had more severe
grade of non-convulsive disorders. A large proportion of this group was on AED
treatment before entering in the study. Our result was comparable with the findings of
a U.S. study (Annegers et al.1979) where the authors differentiated the seizure
outcomes amongst the two groups with and without associated neurological deficits

after 15 years of observation (Section 2.11.1).

Two immediate important messages emerged from the above discussion: non-
specialized service for childhood epilepsy is more useful and early commencement of

treatment help to prevent further disability and reduce the family burden.

A pilot study in India advocated a short-term training for PCP (Section 4.12) to
improve compliance and follow up care in their ‘epilepsy control programme’.
However, they did not focus on childhood epilepsy and associated disabilities.

These were emphasised in the intense training for our prospective study however, the

effectiveness of this is yet to be studied.
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Our study population included children with all types of epilepsy and associated
neurodevelopmental disorders regardless of underlying cause and severity, which is an
appropriate model of epilepsy service in a country with limited resources like BD. By
exploring the epilepsy profile at a specialized and at a non-specialized centre we are
able to provide a more comprehensive picture of the problem. In addition to that, we
explored the potential preventable risk factors of early onset epilepsy and associated
neurodevelopmental disorders (Section 6.11.3; Table-6.3.1). Over 60% of the children
who had poor seizure remission had history of perinatal asphyxia and/or neonatal
seizures. Early identification of high-risk pregnancies and arranging for their delivery
at the health care centres or hospitals, ensuring normal deliveries by trained traditional
birth attendants will together reduce a large number of early onset epilepsy and
neurological disabilities in rural children. With the increasing rate of female literacy
this will be easier to achieve at the present time in BD.

In the total population, 87(22.3%) (Section 6.10.1; Table-6.1) had a previous history of

febrile seizures or meningitis/encephalitis. Given the background of low living

standard and malnutrition among the under five year old children, frequent infection at
this age group is very common in BD. Strategies to address these important issues
must be taken into account in any programme to reduce early childhood epilepsy.

We considered the need not only for an appropriate treatment guide for the epilepsy
service provider but also for the education of the patients and the family members in
our study. Assessment of the existing knowledge and attitudes towards epilepsy in the
population is an important step to providing a successful long-term management
programme. The findings (Section 6.10.2) regarding the families’ existing knowledge
about epilepsy in this study provide important background data, based on which an
educational program can be developed for the general population in this region. This
however, needs further investigation in general population. In addition, we provided
parental education on epilepsy and non-convulsive disorders, the data after follow-ups
(Table 6.2.2) proves the positive effect of such educational programme. Our
experience in this regard is supportive of other studies on parental education (Section

6.6.7. point c).
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We therefore suggest that a comprehensive management programme for the children
with epilepsy and non-convulsive disorders should include an education intervention

programme for the population.

The remarkable gender discrimination observed in this study reflects common social
practices in this region as parents are expected to spend their limited resources on the
male child. This was particularly demonstrated (male female ratiol0: 1) in the
children with febrile seizures. However, there was no male-female difference seen in

the prevalence study among the urban and rural population (Durkin et al. 1992).

Most of the studies from the developing and developed countries, which examined the
seizure outcome in children, reported median age at onset of seizures from 2.5 to 6
years. Our population showed a much earlier age of onset, which was 8 months
(Section 6.10.4). This was also seen in the seizure characteristics, which revealed that
frequency and number of seizures before starting treatment was very high in our
population and comparable to studies in other developing countries (Feksi,
Kaamugisha, Sander, & Gatiti 1991; Placencia et al. 1993)). The severity of seizure-
disorder and associated motor and/or cognitive impairment were also higher in the
CDC group when compared between the two groups in our study population (Table
6.4).

Although the estimated prevalence of febrile seizures in Bangladesh is high, no
association between the febrile seizures and epilepsy is noted (Durkin, Leislie,
Devidson, Hasan, Hasan, Khan, & Shrout 1992). A remarkable proportion of children
in the newly diagnosed epilepsy group had history of recurrent febrile seizures.
However associated factors recorded in this group are suggestive of different
pathophysiology of febrile seizures evolving to non-febrile seizures (Section 6.10.1).
The incidence rate of evolving non-febrile seizures is comparable with other long-
terms studies (Konishi et al. 1990; Seki, Yamawaki, & Suzuki 1981; Tsuboi, Endo, &
Iida 1991). Associated factors in these children are also comparable to those found in
one study of febrile seizures with a long-term follow-up which identified risk factors

for developing non-febrile seizures in children (Tsai & Hung 1995).
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A proportion of our study population were treated with a short course of prednisolone
on appropriate indication (Section 6.10.10). The analysis of the data provides two
pieces of information: (i) a large proportion of these cases were inappropriately treated
with AEDs before entering to this study; (ii) early response to prednisolone therapy
has a prognostic value with significant positive correlation between the early response

and seizure reduction after one year (Table 6.23 & 6.24).

A comparable proportion of population gave a history of previously AED treatment
(Table 6.25), this data is adding information to the previous studies in developing
countries. Among the children with a primary diagnosis of epilepsy, about a quarter
gave a history of taking AEDs for more than 2 months, although only 44 of them were
taking regular medicine on the day of assessment. The treatment gap (Section 2.10.1)
was 88.7%. Because this assessment includes only those children who came for
medical care voluntarily, the true figure for the population in this region may be even

higher.

Difficulties with behaviour and emotion are more marked and common in epilepsy
compared to other chronic conditions in children such as diabetes (Davies, Heyman, &
Goodman 2003). The various ways that cognitive function is affected in children with
epilepsy are discussed in section 2.6. In Sillanpaa et al’s study over 49% of the
children with epilepsy had a learning disability (Sillanpaa 1993). Our population
seemed more vulnerable with 61% with cognitive impairment (Section 6.10.5), which
is likely to be significantly related to the poor pre-, peri-, and post-natal care. However
the proportion of children with cognitive impairment in the OPD group (49.2%) was
comparable with that of Silanapaa’s group (op.cit.). This high rate of cognitive
impairment among the children with epilepsy highlights the need for special education
in this region.

As discussed above (Section 7.4), the behavioural side effects of PB treatment in
particular have been examined both in countries with limited resources and in
developed countries. There were no significant behavioural side effects compared to

the CBZ group in our study (Section 7.3.2).
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Given the importance of EEG as an independent predictor, the establishment of
paediatric neurophysiology services would be another key component to the success of
a paediatric epilepsy service. Although, Senanayake and Roman (1993) (Senanayake
& Roman 1993) reported from Sri Lanka that EEG was not necessary for the diagnosis
of epilepsy in children; they did not consider short-or long-term outcomes. The results
of the present study emphasize the need for non-invasive diagnostic tools such as EEG
as an essential part of any epilepsy services at the tertiary level in developing
countries. Binnie (1999) recommends that EEG is of crucial importance for answering
the specific, clearly defined questions which commonly arise in the management of
seizure disorders (Binnie 1999). In our setting the EEG appears to offer improved
classification of seizures and epilepsy (Section 6.11.10), rationalization of selection of
cases for neuroimaging and confirmation/supporting evidence of continuing need for

AEDs, all at comparatively low cost.

8.3: Conclusion

The clinical predictors of seizure outcome validated by this study are strong evidence
that the presence or absence of certain clinical factors at first diagnosis can predict the
medium-term seizure outcome. Current knowledge suggests that early identification
of epilepsy in children and establishment of appropriate treatment should start as soon
as possible with an aim to prevent further neurodisability. Our study suggests that it
will be feasible to develop an appropriate treatment guide for childhood epilepsy and
associated disabilities for a country with limited resources. This study also found that
phenobarbitone is effective for generalised tonic-clonic, partial and secondary
generalised type of seizures in children without producing unacceptable behavioural
problems when compared to carbamazepine. This supports the WHO strategy of low-
cost epilepsy control programme for the countries with limited resources.

These data provide additional perspectives for counselling patients and their families

and help the professionals in the early selection of subjects for intensive follow-up and
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more extensive investigation. The present study also supports that a holistic approach
to the assessment and management of children with epilepsy and associated
impairments is required. Such a service is best delivered by a “multidisciplinary
approach” with a particular role for developmental therapists, special education
teachers, and psychologists. The results show that even with a short training period, a
comprehensive epilepsy service can be delivered by a non-specialist team in a setting
with limited resources which should, however, include provision for first line
investigations such as EEG.

Building upon the experiences from other studies in similar settings, priority must now
be given to the sustainability of any epilepsy programme. A close link between the
primary, secondary and tertiary centres will be an essential component. This can be
achieved by integrating the epilepsy service with the governmental primary health care
centres and with community based rehabilitation services (CBR), which have already
been started in the rural and urban areas in Bangladesh as non-government

organizations.
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APPENDIX: I

CDC EPILEPSY- RESEARCH , RETROSPECTIVE STUDY DATA
ENTRY FORM

1. Name of the child CDC M no:-—---- RID No: ------
DOB --/ ---- /---- SES no:--- -- - EEG No:-------

age -—- Y ----Mo  sex —-- Date of EEG done: ---/----/-—--

DO first visit at CDC ---/ -- / —-- :
Lastvisiton  ---/---/-—-- total number followed up: D
Parents' Ma , Baba

Address : :

Phone number:

Urban |:] Rural D

2. Clinical diagnosis :

3. C/O (on the first day at CDC)

Seizure 1.
Neurological(motor) 2.
-Cognitive 3.
Behavioural problem 4.
Other 5.
4. H/0

"] Consanguinity : Marriage between first degree relative?
Epilepsy in first degree relatives

F/H of febrile convulsion

Preceding febrile convulsion

Meningitis

Encephalitis ‘

Status epilepticus (before entry / during follow up period)
Head injury

Preterm birth

Perinatal asphyxia

Neonartal seizure

Kemicterus

Recurrent infection during follow up period

|| Socioeconomic status (very poor=1,poor=2, middle income group=3
higher inc.gr=4)

Parental education: (none= 1, primary=2, secondary=3, >secondary level=4)

Mother: D father : D



S. Seizure evaluation (on first visit at the epilepsy centre):

Age of first unprovoked seizure (age in months)

Seizure frequency (number of seizure/day,wk,mo/year) I I l l |

High rate of seizure (1/wk) y/n, I:]
Seizure type: (GTCs, GTs , MC, IS, Clonic, Atonic, Absence,

simple partial,complex partial, secondarily generalised seizure ,unclassified )

Single seizure (y/n) q Multiple seizure (y/n)
Epilepsy type (generalised, partial/secondarily generalised/ Unclassified,reflex) D
Specific syndrome (IS,WS, LGS, LKS, MC encephalopathy) D

-6. Findings on examination:

Sign of UMN lesion ? (y/n) D Sign of LMN lesion?
Motor disorder: (major=1; mild=2; none=3;)

Mental state (retarded = 1; normal = 2; uncertain=3)
Psychological assessment report (IQ= ) :

Behavioural state (hyperactive/irritable=1, doped/drowsy/less responsive=2;
uncertain=3; normal=4) '

- 7. AED started on: --- / --- / ----

AED  Present {:] previous L__—_]

(if AED changed at CDC, please mention why changed) D

Date of last seizure e L At
[s the child seizure free now ? (y/n) ' L_—D
Time taken to become seizure free (in months) ,

8. EEG study finding: description of the report

Electro clinical diagnosis: EEG feature compatible with

8.1.0ther investigation done? (if yes pleas write the major finding)
(Y/'N)

USG :

CT scan of brain:



MRI:
Other

9. Follow up records:

Last day of follow up: ---/-—/---
Seizure frequency during 3 months time before the last follow up day:
( number of attacks per day, per wk, per mon, peryer.) /d /wk /mo /yr

1 |

Seizure types during the last follow up

Is the child seizure free 7 ( Y/N)

Seizure free for (in months)

Motor functional development (delayed =1,normal =2)
Cognitive assessment report after intervention
Behavioural problem ( Y/N)

Date:
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APPENDIX: II EPILEPSY RESEARCH IN CHILDREN: MEDICAL-

ASSESSMENT FORM ( MAF)
Section |
Date of examination: ------- R / -
(A.)Patient’s name____ sex Date of birth: ----- S J— -
Mother: Present age: ---- yr ----- mo
Father: Tel ph.no =--nnnnmmmmmemmmmmmeee
Address: Village: P/O: Thana
District: House no: Road no:
Location of examination: (/=D.S.H. OPD, 2= CDC) l:'_] Examiner’s initials ------------ ﬂ |
E [nformant (s):
Mother=I, Father=2. grand parents = 3, sibling = 4, other relatives = 3, self =6 [:
Insturctions:
Partl: Please administer semi-structured interview. Ask all the questions specified in this form . Use |

local terminologyif necessary to ensure that the informant understands the question. Please ask

the informant to show you the seizure attacks by acting. Be sure to answer all questions. Most should 0O
be answered by writing the code or putting tick mark in the space porvided. Some of the question

require a brief answer in words. '

“Pari (1: please iead e manageinent part and the follow up part carefully before you advise.

(B) PRESENTING COMPLAINTS :

Parents’ concern on first visit: (please ask the parents)

Q. What are the main reasons you brought your child to the doctor for?
Related to:

1. Seizure _

2.motor/functicnal dev.

3.vision/hearing

4 cognition/behaviour

5.other(specify)

Please ask the parents the following questions. Q. When your child was alright ?
1= was never alright,has seizure since birth(when there was no sz-free period after neonatal sz.
in other cases,conider the neonatal sz. a separate event ) [::]
BZ= Never atright, did not have seizure but other related to development
3= Was alright up-to the age ---- years ----- months

(. When you noticed the first seizure (after the necnatal period)?

Q. First unprovoked scizure on  ----- years ----- months ----- days of age . [::]
age of onset after 12 months of age=1,  before 12 mo. Age=2
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Please ask the parents to show you the exact events that occur to their child )
Q. Onset: always partial =1, always generalized = 2, mixed focal and generalized=3,
multifocal=4, uncertain=5
.Q. Seizures associated with Vocalization= 1, screaming=2, fear= 3, Hallucination =4
sensory Symptom or automatism =5, Aura = 6, none=7
Q.Usual time of the episodic attacks? (Relation with the child’s statc) eg.
{=During sleep, 2= in awake state, 3= while playing, 4=just on awakening,
5= after physical or mental exhaustion, 6= no such relation
Q. Is there any provoking factore ?

1=Flickering light, 2=TV/ VDO game, 3= touch, 4=sudden noise, 5=mental/physical exhaustion,
6= none, 9= other (specify)

0 Uul

Q.Duration, frequency. Pleasc mention the duration of attacks separately if there are multiple types
seizures. How frequently they occur? Please start asking the pacents from per day to per yecar.
Seizure type age at onset duration frequency
typel.
type2.
type3.
Q. Single or multiple type of seizure attacks:
Single seizure type= 1, Multiple seizure type = 2,  uncertain =3
Q. Seizure ratc: Freq. of minor attacks (mc.Jerks, muscle spasms,absences, head drops)
less than | /Week =1, [ or more/ week = 2, uncertain=3
Frequency of major attacks (Gen tonic, GTC, atonic,)
less than one per week=1, | or more/Week =2, Uncertain =3
Q.What happens after recovery from cach attack?
1 = starts doing what s/he was doing before, 2 =sleeps for a long time, 3 =recovers with vomiting
4=complains of headache, 5=develops weakness of limbs, 6= temporary loss of speech
7=other(specify)
A COMPLETE DESCRIPTION OF THE SEIZURE ATTACKS +
(nonconvulsive episodcs, sudden behavioural change, sudden fear, cry, flickering of fingers during slcep,
frequent fall, fidgidity, sudden restlessness,screaming,head drop,head jerk, reflex seizure, flushed face in
children, all the episodic attacks should be writtenin language.)

0 ool

. 8=none

Scizure type (s) from beginning to prescat state. (evolution)

Initial episodes: seizure type------------  ----- frequency -------------- duration «----sm-m------
Subsequent episodes : Sz type ~---------- frequency ----------o--- duration -=-------------
Present episode : Sz type ------------ frequency -------------- duration --=-----mn-=---

change of seizure type at entry present =1, no such change=2, uncertain =3
Q. Associated impairment or disability?:  Absent=1, present = 2

U

If there is other problem, please mention the age of the child when parents noticed them
Any problem with age when first noticed
{1 Gross motor(head control /Sitting / Standing / Walking)

{3 Fine motor (Hand use)

[ Vision (does not look at things, no social smile)

O Hearing (no responsc to call or sound)

(O Spcech (developmental delay or regression)

[0 Poor understanding comparing with children of same age
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[ Behaviour (problem since birth or sudden onset)
Other (specify)

Q. Is there any correlation between the above meationed problems and the child's seizure?
problem(s) is/are infludnced by seizure frequency and severity =1, no such relateion =2, uncertain=3

If the child is of school age (5 years or above)
Q. Does the child go to school? if not why? (yes=1I, no =2)
‘ (0  Yes, goesto aregular school =1,  yes goes to a special school=2
(O No does not go to school because of:
1= epilepsy, 2= motor developmental delay,3= both [+2, 4= poor cognition, 3= behavioural problem

6=3+4+5,  7=parents’ are not aware of sending the child to school, 8=not yet achieved
9=other (specify)

ik

Q.During the past month has the child been limited in school work or activities with friends due to :

_ not applicable =8 No=1 somcwhat limited=2  very limited=3
Emotional / behavioural difficulties? a O a
Problem with recurrent scizure attacks? g 4 a

C. Family history
Q. With who the child leaves most of the time?
Parents=1, Aunt/ uncle=2, grand parents=3, other relatives=4, joint family=5

Q. Consanguinity: were the child’s pacents related before marriage?
. nd . . -
(no =0 yes, as first cousine-1, 2™ cousins=2, as uncle and niece=3,

: . s ” .
no, but grand parents were 1™ cousins = 3, no but grand parents were 2™ cousins = 6)

Q. How many brothers and sisters doces the child have? ----- older

————— younger, none=8§
Q. Is there any history of sibling death, (No =, Yes =2)

[f yes mention the cause?

D. Family history of medical Conditions

Pleasc indicate whether any relatives of the child have a history of any of the following medical
~Conditions. Check all that apply :

Sibling Mother Father Other relative(specify)

Allergies ---------cmoocmemeeee
Asthma ------------ IR
Attention problems------------
Behavioural or psychiatric problem
Cerebral palsy ----------------
Developmental disability-----
Epilepsy--------cmeciemmennennn
Febrile seizure------------------
Learning disability-------------
Speech delay---------~veeacnnaee
Other disabilities or conditions

0DOoO00000o00o00
oDooooooaooo
Do0o0ooo0ooono
Oo000ooopo0o

Q Has Family history of febrile seizure=1, F.H. of epileptic seizure=2, other= 3, Nonc=4 [:]

E. Mother’s Pregnancy History: Matemal age during pregnancy: years

Q.Was she on Antinatal check up?(yes on regular check up=I, yes but irregular=2, not at all=3)
Q. How many times have you been pregnant, inciuding miscarrages and abortion?
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Q. Is there any H/O abortion=1, stillbirth=2, IUD=3, none=3$
please put a tick mark if there is positive history of the following

H/O maternal illness : a) High blood presser (m)

]

b) Diabetis during pregnancy or before(m) Medical problem=1

c) Pre-eclampsia (m)
d) Seizure {m)

€) Fever during the pregnancy(1*,2™ trim)
f) J. Measles during the pregnancy accident = 5

g) Accident /physical trauma no problem =6

Suspecte I.U.infetion=2
abortificiant =3

psychosocial =4

h) Psychological disturbance
i) Taking abortificiant during pregnency period :]

J) Threatcned abortion
k) Other (specify)

F. Perinatal/birth history:

Q. Wherc was the child bom? (Home =1, Hospital=2, clinic=3, other =4)
Q. Was the baby born at full temy(9 months)?

Yes =1, no>3 wks earlicr=2, no >2 weeks later =3, Unknown =4

* Q. How long was the labour?(2™stage) hrs. (within normal limit=1, prolong =2, uncertain=3)
Q. Who assisted in delivering the baby?
Trained midwife/TBA=1, untrained TBA=2, family member=3, doctor=4, other=3 (specify).

Q. Modec of dclivary: NV.D.=l. assisted with forceps/vacume= 2, By LUCS =3
Q. H/O Difficult labout? No =1, prolong 2nd stage of labour with head obstructed =2
Q. Did the baby cry immediately ?
yes =1, nobutin <3 minucs= 2, afler > 5 minutes= 3, after a fewdays =4, unknown =3
Q. What was the baby's skin colour alter birth? pink =/, white or pale =2,  blue or black =3
Q. Movement at bicth: (normal=1. limp/did not move=2, almost like a dead baby=3}
Q. Did the birth attendant had to do anything to make the baby cry?
(no=0, yes =i, wunknown= 2. had o be hospitalized for resuscitation= 3)
[f yes explain what
Q. Had no asphyxia=1, history suggestive of PIA =2, had definite p/a=3, Uncertain=4
Q. How big was the baby?  (about the size of most babies =1,
smaller than most babies =2, bigger than most babies =3, uncertain = 4)
Q. What was the birth weight of the baby in grams? egms. Unknown =0
Birth weight: within normal limit=1, LBW=2, VLBW=3, Unknown =3
Commicnt on perinatal history:
1=Full term normal delivary no P/A, 2= preterm ND with no P/A, 3=definite P/A with FT Vagingal
~ delivary, 4=preterm VD with P/A, S=FTCS with P/A
G.Nconatal history:
Q. Did the baby have any difficuities during the first four wks? no= 1, yes=2, unknown =3
Q. If yes, what difficulties ?
[=Difficulty in breathing, 2= poor cry, 3= poor feeding, 4= excessive cry, 3= poor sleep,
6=n. seizure, 7=n. septicemia, 8=n. meningitis, 9=jaundice / kernicterus, not physiologicl
{0=othcr (specify)
H. Nutritional History:

Q. For how long was the child fed breast milk only ? mo. of age -
Q. At what age was solid food introduced? mo of age
Undernurished child = [, well nurished child =2,  Uacertain = 3

L. Developmental history:

Asaninfancy ; No yes

J

0 0no0oooonCd

0 U

]

don’t know
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Does/did the child enjoy cuddling ?

Is / was the child irritable, crying excessively?
Does / did the child sleep less because of
restlessness or excessive cry or waking up easily ?

asa Toddler (2 to 5 yrs)

is / was the child engaged in frequent head banging?
Does/did the child seem to have more injuries than
most other children?

aa

0
O

ao

0.
@]

Q. At what age the child did the following ?(please record the period in months)
milestone of development  within normal limit=1, delayed=2, not yet reached=8, don.t know=4

7 Page 5 pt. ID number

smiled @t --- ----e-oomoeenees mo. age O hand regarded at --------------==---- mo

rolled over at ------meounnoo- mo age O] sitting with support at ---------------- mo

head controlled at ---~------ — mo age ] independent sitting at ------se-scoeeeeeemes mo

crawling at  —---—meeermnene -mo ] bubbles at mo
standing with support at ------------ mo 3 single words meaningful, other than hello or bye bye
Independent standing at------ea--- mo C starts at mo

walkint at mo ] simple sentence with 2-3 words at ~------==--- mo
TUNNING 8L =emmmememmmomcom oo mo (] comprehension at =-----=-em-n-smneeee years

Comment : Mile stonc of development

Achieved at apprepriate uge =1, delayed =2, uncertain =35, Not yet reached=8.

J. The child’s past medical history:

Immunization history : refer to the child's immunization record if the mother brings with her.

Q. Has the child cver immunized for the following diseases?

!.polio---- -doses, 2)DPT -------doses, 3) TT------ doscs, 4)BCG ----, 3)mcasles------ doses.
{mmunization complete=1, incomplete =2, not yet reached=8, not given at all =3

Q. Has the child cver had any of the following disease?

Diagnosis agc of event diagnosis ace of cvents

(Nmeningitis : (3)Status cpilepticus:

(2)encephalitis (4)Febrilc seizures : 5) Nonc
Total episodes of fcbrile seizures --------- ., fiestat —-----mee- mo  last at ---------e-aeoen- mo age

Q. Atypical febrile scizure? Describe

ao

00

]

Q. Has the child ever lost consciousness or had convulsion after an incidence of a head injury?

no= 1, yes within 24 hours= 2, 24 hrs to Iwk time =3, 1wk to Imo time=4, after | mo=3
Q.Has the child had wberculosis? (No =1, yes =2, unknown =9)---------ee---

Q. If yes, whether treatment was completed? (No =1, yes =2, not applicuble=8, unknown =9.

Q. Has history or recurrent infection such as diarrhoea, RTI, fever for which needed to take medication?

No =1, Yes=2, Yes, but not taken to any doctor=3
number of infection or fever in last 6 months -

number of infection or fever in last 1 months

Q. Has thc child been hospitalized for an over night or more? (No =1, yes =2, unknown =9j
If yes, please mention how many times, at what age and reason for admission/diagnosis

diagnosis age or date

B:‘atus cpilepticus D
eningitis/ encephalitis ]

[ Jebrile convulsion

Q. Did the child have any surgery? -

3= other gencral surg(specify),None= 4
Q. Docs the child has a previous diagnosis of any of the following ?

|

1= Down syndrome, 2= cong. Hypothyroidism, 3= Neurometabolic disorder, 4=Cognitive impairment/ MR.

diagnosis

pneumonia

Severe Diarrhoca

other

1= V-P shunt, 2= Other brain surg,

Tomo o

age or datc

Il
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5= Learning disability, 6= None l:]
K. History of Medication
Q. Does your child take any.medications regularly (every day) for any of the following?
No=l, yes=2 [ ]Seizure or epilepsy ? Since age
if yes for how long? | :Thyroid disorder ? Since age
Section 1l

Evaluation of seizure on the first visit at the Epilepsy clinic:

Type of seizure age of onset of the particular type frequency of attacks
LS.

Myoclonic seizure
Gen.clonic scizure
gen.tonic seizure
gen,tonic clonic sz.
Atonic seizure
Absence seizure
Simple partial sz.
complex partial sz.
secondarily gen.sz
not clear SPS/ CPS
reflex sz. on sound
reflex sz. On touch
on photic stimulation
Unclassifiable sz.
(unclsz-includes thosc where classification is not possible becausc of inadcquate inforination, or in
hitherto described categories,l.c. rhthmic cye movement,chewing and swimming movement).

Minor attacks: (discrete jerks, mild head drop, absences, group of muscle twitching, finger flickering ).

OO0000000C00000

Frequency —-------. y J— durution low rate of sz.=1 , high rate =2 D
Major attacks (big attacks which are sustained, GT, GTC, GCL):
Frequency. —------ S duration--------- amem low rate of sz. =1, high rate=2 1

Total number of attacks since ficst seizure:
Total number of seizures in last ycar:
Total number of scizure in last month:

Parcnts’ attitudc towards their child's problem: [:l
Q.What did the parents do when they first noticed major seizure attacks?

(went to hospital=1, a primary health physician=2, to a community health worker=3, Kobiraz=4

religious people/mowlana for tabiza/ pani-pora=5, other= 6 none =7)

Q. What is the parents’ idea/knowledge about the Mrigi rog/ Epilepsy/ convulsions/ ? [:]
(a chronic organic iliness=1, psychological illncss=2, unnatural/ jeen-bhut /alga batash=3, don’t know=5)
Other(specify) _

Section {11
Ncurodevelopmental examination
A. Obscrvation of function:
Please get friendly with the child and the atendent Give the child a toy for below 2yrs of age
or a pencil and paper/cubes for above, observe the posture,manipulation, movement, responsc, vision,
hcaring ability, expression, and specch. Ratc the child in the following arcas after observing the tasks:
code: pass =1, fail =2, Gross motor - | l Specch (motor)
uncertain=3, no responcc=4 Fine motor ] Specch(language)
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Hearing Comprehension
Vision
additional comment on observation of function of the child:

B. Physical examination (General)

Anthropometry: Child Mother )
Hight cm.  weight: kg. Hight: cm. Weight: kg
OFC: cm. MAC: cm. OFC: cm. MAC: cm.

Neutritional status: within normal limit=1, malnurished = 2, severely malnurished = 3, uncertain =4

Head size and shape:
normocephalic=1, microcephalic=2, Macrocephalic=3, Dolicocephalic=4, other abnormal shape=5
Anterior Fontancllae:(Open,normal =1, open,abnormal=2, closed norm =3, closed abnor=4, buldged=5)
Any overt dysmorphysm?: (absent =l, present =2, Uncertain = 3)

Facial deformity (specify)
Other deformity (specify)
Compatible with any genctic Syndrome? (Specify):

General appearance:

[ JAler Playful 8 [rritable

JO O

DApprehensive Nonresponsive Hyperactive/restless
DFricndly and sociable E] Doped/ poor responce [:l Other (specify)
D}rittlcf discolored Dhypcrpigmcmcd (] prosis drooling D
[ Brarse hyperpigmented (] Nystagmus gum bleeding ]
[ PMormal caffe au lay spot (] squint deutal caris O
rough, thick skin [ ] cataract hair lip J
[} normat [ conjunctivitis cleft palet ]
» {1 conjunctival xerosis high arch palet D
[} Xerophthalmia normal mouth E]
] normal eye
Social inter-activencss: O

. Eye contact with examiner andinteracti cither by language of play

. Eye contact present but does not interact

- No eye contact but plays on own

. No eye contact and no interaction, no play on won but attends to other visual or auditory stimuli
5. Visually not fixate but responds to auditory stimuli

6. Does not attend to any visual or auditory stimuli

7. Other (specify)

8. Cannot assess (specify)

Commenton on general examination: [=normal, 2=abnormal (specify)

1
2
3
4

Attentiveness :  Poor attention span = |, Normmal attention span =2, uncertain =3
Bchavioural state:
Q. Does your child have any problem with behaviour? if yes, for how long?

Codes: no =1,  yes since developing age= 2,  recent onset =3,  uncertain =4

]
—
]

Is he/she very restless, hyperactive? --------- (] shows odd repetitive movement ?
act very aggressively to other pcople? [] Head banging?-----
act extremely withdrawn and shy?-- [ ] Day ornight wetsoiling?-------

1{other, list problems:
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Comprehension and understandiag:

Q. Does the child understand direction and situations as well as other children of the same age?
Yes=1 No = 2,(Describe)
Understanding or cogaitive statc of the child:

scems age appropriate =1, poor for the age =2,  uncertain =4

Level of understanding or Cognitive assessment( clinitian's judgement during observation)
Seems age appropriate =1, seems poor for the age of the child =2, Uncertain =3

POSTURE OF WHOLE BODY:
Head coatrol:
Normal posture —1, unable to perform normal posture in any case ~2
tur Rt Lt

t-normal, 2- flexor posture,  3-Extensor posture, 4-clenched fist, S-other(specify)
Reaching for object on lap D D
1-overcome posture, reaches object,  2=overcome posture tries to reach object l:] ]
3-makes no motion towards object, 8=not yet reached the age

ing for obj (I
i- normal grasp, 2- paliner grasp, 3- Ulner grasp, 4- very weak grasp, 5- does not grasp, not yet achieved=8
Picking up the pellet
1-picks up with both thumb and forefingers, 2- picks up with several fingers opposed to thumb,

3-scoops into palm, 4- touches but does not pick it up, 5-makes no movement toward pellet
not yet reached the age =8

0 Ol

COMMENT: 1= Normal body posture 4= Abnormal body posture
2= Normal arm posture 3= Abnormal arm posture
3= Normal hand function 6= Abnormal handfunction

G. Spontancous motor activity
Four limbs during spontaneous movement
{-active symmelric, 2- asymmetric >on right : 3- Asymmetric > on lefl,
4- no spontaneus movement,9- Not in state

Crawling, sitting and walking: (1- child does item, 2- attempt to do, 3=child does not do item, 8=not yet reached )

[ ] sidetoside movement ----r---o- Pulls to stand-------+=~---=srzre-no- ]

Rolling on bed-—---—--—------oov- Stands with support---------------- ]
Commando crawling----~-=------ Stands alone for a few minutes---—- :]
Independent crawling ------------ Takes a few steps without support-----

Sits with support----------=--u---- [ndependent walking --------------------

Sits independently-------—------- running and climbing stares

Abnormal movement:(Codes 1=none; 2=on right side only; 3=on left side only; 4=on both sides)
ARMS LEGS

Limb dystonia
Limb tremors

Spontaneous ----- ————-
Induced

Chorea
Athclosis [:]
Tics ~--- 1
GAIT TASKS

Have child walk 6 away from examiner and walked back, repeat observing from side,

—
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I-does task ; 2- does not do task, not yet reached=8 ) Rt Lt
Stands on one foot for at least 10 seconds
Hops on one foot for at lest 6 times
Walks on toes on command for 6 "or more
Walks on heels on command for 6’or more
Tandem walk on command 6’ or more
BALANCE (with eyes open, stand with feet together , where stands stable for 10seconds)
I-stable; 2- Unstable; 9-cannot stand. If I- complete [Romberg test] if 2 or 9 skip
Romberg test
{1-does not sway or step off, 2-sways but does not step off, 3-steps off, 9-can't assess explain ----—-- )
Finger to-nose test (test on six excursions)
Number of excursions off target
Number of excursions with ataxia B
Coordination: normal =1, poor =2, can not performe=3(explain)
not yet reached to test=8

COMMENT : On motor cxamination:

Mobility: Hand function(observation and examination of function)
1= Normal gait/ functioning for the age
2= Not normal but ambulant, no aids, independent I= Normal functioning

3= Ambuland with aids, independent 2= Mild impairment but functioning indepcndently

4= Ambulant with aids, limited 3= Moderate impairment performs daily living activity
5= Not ambulant, special chair/sitting 4= Marked impairmeant no daily living activities

6= Not amnbulant, bed riden 5= No useful function

L]

C. SYSTEMIC EXAMINATION:

[s there any abnormality on examination of the following ?if yes specify

Heart -----e-eoee 11,12 U genitalia-----------n----
Liver -----eeee- spleen —---emomomemeeee-

D. NEUROLOGICAL EXAMINATION

Examination of the cranial nerves:
Intact all the cranial nerves 7 Yes =1, no =2, If2 please spccify

Muscle Tone and Strenght

I=normal, 2=reduced 3= increased

Rt.
rextremi NE) %

Steength —

I=normal, 2= weak proximal only, 3= weak distal only, 4- weak proximal and distal
8- other (specify)
9-cannot assess (explain)

Ru Lt
Lower extremity: Tone:  (l=nommal, 2= reduced, 3= incrcased) E—__]
SRR~ D

I-normal, 2- weak proximal only, 3- weak distal only, 4- weak proximal and distal
8- other (specify)
9-cannot assess (explain)

REFLEXES:

Jaw jetk----on-ommememe e E:j
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I1-no reflex elicited, 2-muscle contraction, 3- muscle contraction accompanied by clonus(exaggerated)
Rt. Lt

Biceps Jerk (upper limb)
1-no reflex elicited, 2-muscle contraction, 3- muscle contraction accompanied by clonus
reflex asymmetry 1=no, 2=yes>onright, 3 =yes> onlefl

Knee jerks ( same code)
Ankle jerk(same code)
Ankle clonous

1= absent, 2 = transient clonus, 3 =sustained cl, 4=spontaneus clonus

]

Planter responge-
flexor = 1, extensor =2, uninformative two trials (Equivocal) =3

Special senccs: For <3 years and those who can not follow C or E chart do the functional assessment:
Functional assessment :  Visual function

I-  Fixing and following object; 2-Fixing and following face
3-  Fixing and following a bright light only; 4- No fixing or following at all
9-  Can't be examined (specify) ---——-=msnmo-

Visual acuity: For 3-15 year- olds who can follow C or E chart instructions use Landholt C chart,
Otherwisc use the E chart

0 00

D:
0
<
o

code: 1 = 6/6 or better (20120 or better) Rt Eye
2 = 6/9 or better (20/30 or better)
3 = 6/18 or better (20/70 o better) ]

4 = 6/60 or better(20/200 or better)

5 = 6/61 or light perception ( 207201 thru light perception)
6 = No light perception

7 = Unstable 8=age <3 yrs.
9=cannot be assessed because child is blind, could not follow instructions or other (specify )
if vision is impaired, determine: was the parent/guardian aware of the child's vision impairment ?

yes=1, no=2
Fundoscopic examination: -
rteye
Normal fundus =1, feature of optic atrophy present=2,
other abnormality in the fundus(specify)

Retinoscopic examination: (for sclected cases):
retinal abnormality:
cortical blindness:

Hearing screen (screen at 20 dbHL):

Functional assessment:(can locate origin of sound =1, cannot hear at all =2, Uncertain =3

Audiometric test result: ( I=pass, 2= fail)

Cannot assess because child- 7=cannot hear (deaf) 8-could not follow instructions
9-other reason (specify)

Ifhearing is impaired determine:
Was the parent/guardian aware of the child’s hearing impairment? (yes =1, no =2)

Please specify if the child has any of the following (put tick mark in the box) :



LTI
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Any soft neurological sign (sas)

Sign of cranial nerve lesion (socal)

Sign of lower motor neuron lesion(solmal)
Sign of upper motor neuron lesion(soumnl)
Nonspecific motor delay (nsmd)

Motor deve. regresstion (mregs)

Visual impairment (vimp)

Hearing impairment (himp)

Speech and communication problem (spdel)

comment:

seizure started before12 mo [:d after 12 months
l=none, 2=mild, 3=moderate, 4=svere

Motor developmental delay or developmental regression
l=none, 2=mild, 3=moderate, 4= svere

hearing problem since birth ession of nonnal hearing
1=none, 2= mild, 3=moderate, 4= svere

Visual problem since birth [:}ession of normal vision
l=none, 2=mild, 3=moderate, 4=svcre

Speech delay(expressive) :::ssion of normal speech
l=nonc, 2=mild, 3=moderate, 4= svere

Cognition delayed development :krcssion of normal coghnition
I=nonc, 2=mild, 3=modcrate, 4= sverc

Bchavoural problem since 1 Bchavioural problem recent onset

developing age
l=none, 2=mild,

3=modcrate, 4= svere ~

npoodUdl



APPENDIX: III

Section V: Management plan sheet

1. Epilepsy? Ye{ No (] Don’t know [

2. Clinical diagnosis:

Plan of management:
3. Check eligibility criteria:

0 Age: 2-15 years

0

generalized)

Did not have regular treatment for epilepsy
Static neurology

No contra-indication (leaver disease)

No behavioural disorder before

0 No significant cognitive impairment

0000

HinE

Correct seizure type (generalized except absence and myoclonic; partial, secondarily

Action: (if the eligibility criteria fulfils then follow this, if not go to number 8)

4. Counselling
Treat out of trial
Investigation
Randomise

5. RANDOMISATION GROUP age

6. RANDOMISATION RESULT (drug A or drug B)

7. Start AED

Phenobarbital (  mg /kg) Carbamazepine ( mg/kg)

Actual dose prescribed:
Number of tablets given:

8. ANTIEPILEPTIC DRUGS (for others than RCT group)

drug starting dose/kg/day maximum/kg/day

Phenobarbitone :  <-mmccmecmmmeeme
Phenytoin =~ —eemememeeemeee- -

Carbamazepine =~ --------------—-
Valproic acid =~ --m-mmmmmmmmeee- -

Clobazam = = cccccemcmemmmmee e

Nitrazepam =~ ~e-emcoemommemee
Clonazepam ~  —---memmmmmmmen

Lamotrigine = -mccceememememen

Prednisolone/ACTH ---m-mcmcmmmmmem eemmeeeeeeee
Other = eemmmemeeee e

type of scizure



9. Previous history of antiepilepsic medication
First started on--—---—
Time gap between the seizure onset and starting of medication———

Number of seizures before starting the regular medication : ------------

10. Parental counselling
11. developmental therapy
12. special schooling
13. Other
14. [nvesigation:

o EEG

0 USG of brain (normal= I, abnormal =2, Atrophy =3, hydrocephalus =4, other ------------

0 CT scan of brain(normal= 1, abnormal =2, Atrophy =3, hydrocephalus =4, othcr ---------

a MRIof brain: -=----c-cemcemmemmeee

a Biochemistry:

a Other: -—~==eeeme o

15. follow up date: ~ cemee e
Plan things to assess on the follow-up day

1sr follow up 2 weeks after starting the AED then f/u at one to 3 months interval according the
progress of the patient’s condition.

During each f/u time, please record the following

any new different complaint

evolution of seizure: type, frequency, intansity of seizure
motor/functional state

visual /hearing /speech /cognitive state /alertness / behavioural state.
Fix a goal and change it according the present state.

whA W~



APPENDIX: IV: Follow-up form

Section VI.

Follow up form

Follow up number 1,2, 3% 4" s™ 6™ 7%etc.

Age: ---- years ------ months Weight of the child :  -------- Kg.

1.Any complaint Other than seizure?

2. when had the first seizure after starting the AED

3.Scizure evaluation: s there any evolution of seizure since started the AED?
Number or Frequency, date and type of scizures since last visit:

Type of scizurc : 1. 2. 3. 4

Frequency: (number of episodes / day, week, / month or / year)

Minor zattacks: ------ /day, -----/week , ----- / month, ----- /year nonc
Major attacks ------ /day, ----- / week | ----- / month, ----- / year none

[f no attacks, then when stopped aflter starting AED? Within 2 wks =1, 4 wks=2, after 6 wks.
Total attacks in previous month (write the number) ----------~- D
Date of last attack -~/ --- /-----

4. Examine the child for anemia, jaundice, rickets, skin, face, gums, gait, co-ordination, tremor

5. Look for the drug side effect: action

Side cffect of antiepileptic drug:

Drowsiness, sleepiness reversible, reassess in one month
Nausea/anorexia reversible, reassess in onc month
| Sedation reversible, reassess in one month
o Sleep disturbance reversible, reassess in one month
— ] Acne continue if tolerable
|| Agitation continue if tolerable
|| Dizziness continue if tolerable
|| depression /mood disturbance continue only if tolerable
|__| Doped continue only if tolerable
L]




(T T TTTT171717

|
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 S—

hyperactive

continue only if tolerable

temper tantrums, continue only if tolerable
aggression continue only if tolerable
Lethargy continue only if tolerable
Hirsutism continue only if tolerable

Uncertainty when walking
Diarrhoea

Shaking, trembling
Abdominal dyscomfort
increased of appetite
excessive drooling

skin rash

gum bleeding, hyperplasia
Lupus syndrome/ joint pains
Stevens-Johnson Sndrome
Osteoalacia/rickets
Neuropathy
Megaloblastic anaemia
Ataxia or nystagmus
Hepatitis

Neuropathy

Ataxia or nystagmus

continue only if tolerable
continue only if tolerable
continue only if tolerable
continue only if tolerable
continue only if tolerable
continue only if tolerable
discontinue drug gradually
discontinue drug gradually
discontinue drug gradually
discontinue drug gradually
discontinue drug gradually
discontinue drug gradually
discontinue drug gradually
discontinue drug gradually
discontinue drug gradually
discontinue drug gradually
discontinue drug gradually

6. Reported compliance
Blood level of drug done? (I month, 6 months, end)

Blood level of the AED  -—-—--

7. Seizure responded to AED ? (yes =1, no =2)
If not, what is the reason do you think?
(Wrong drug / low dose / drug side effect / poor compliance / other )

8. Other advice :
Developmental therapy
Special schooling
Stimulation
9. Reinforce counseling, educate the parents and the child about the illness:
Epilepsy is a chronic condition like Diabetis, Asthma)
Not a psychiatric condition, often benign
Aims of the treatment
Possible side effects of drug
Probable duration of treatment
Consequence of sudden withdrawal
First-aid/ emergency management
Restrictions

10. Result:
Name of the AED:




Continue treatment with the same AED [_]
Increase / adjust the dose

Change to another drug State reason

Stop treatment [ State realson

Adjusted dose of AED:  —--eee- mg/kg /day

-signed:

How to increase the dose of AED : Starting dose  Maintenance dose Highest dose
Phenobarbital 1.5 mg/kg/d 3 mg /kg/ 5 mg /kg/d
Carbamazepine 4-5mg/kg/d 10-16 mg/kg/d 20 mg/kg/d

Failed treatment : Defined as seizures occurring, not controlled 50%, after 3 months on full dosc.

Instructions for changing AED
{ntroduce new drug at half normal dose for two weeks, do not reduce old drug
Then increase new drug to normal dose for two weeks
Next reduce old drug dose to alternate day for two weceks
Finally stop the old drug )

[nstructions for withdrawing AED completely
Reduce dose by half for two months
Then reduce dose to alternate day for one month
Finally stop
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Section IV

APPENDIX: V: Summary form

Name:

Pt's ID no

ma

Summary sheet: Complete for all children, for each type of problem listed below,
indicate whether you think impairment is present or not. If impairment is present indicate the diagnosis
and the degree of disability (WHO proceeding manual,1987), whether or not the child need long term
treatment including AED, developmental therapy, rehabilitation, special schooling, and or other therapy

Clinical diagnosis :

[. Epilepsy type:

I=generalized I = west syndrome
2=partial 2= Infantile spasm
3=secondaryly gen. 3=LKS, 4=LGS.

4=mixed partial and gen. 5=Myoclonic encephalopahty

S =unclassifiable 0=None

[ ]

VI. Age at onset of VII. Event associated

[I. Syndrome type:

[11. Etiological type:
1= [diopathic
2 =cryptogenic
3= Remote symptomatic

4= Symptomatic

5= Uncertain

VIII. Family h/o epilepsy

IV. Number of sz type
1= single seizure type
2= multiple seizure type

3= uncertain D

V. Seizure rate

1= low ratc of sz.

2=high rate of sz.

[X. F.H.of febrile seizure

epileptic seizure: I =none, 2=prental
in months 3=perinatal asphyxia

1 =after12 mo.age
2=before 12mo. age 3 =CNS infeciion

[:1 6=hcad injury

7=recurrent febrile scizure

X, Associated Imp. Diaguosis
lype of impairment 1= CP(type)
on the first day of 2=N.degenerative

examination: 3=N.metabolic
circle yes or no
> =other(specify)
Motor impairment
No Yes
Gross motor
No Yes
Fine motor
No Yes
Visual impairment
No Yes
Hearing impairment
No Yes
Cognitionphpcian's judgement) )
No Yes
Cognition(joint decision)
No Yes
Associated impairme  Diagnosis
Behavi. disorder

4=neconatal scizure

I=None, 2=parents
3=sibling, 4=grand parents
3=Ist cousin,aunt,uncle

6= Other blood relative

[ =None, 2=parents
3 =sibling, 4=grand parents
3 =Ist cousin,aunt,uncle

6= Other blood relative

(]

Severity grading (WHO.198 {reatment needs for

4=hp.iscmic damage

I =none
2=mild
3=moderate
4 =severe

J=uncertain

Joooood

ussociated impariment
I =None, 2=stimulation
3 =dev.therapy
4=sp.schooling

3= other

Jooooood

Severity grading (WHO,198 Treatment needs for

[
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phy's judgt: No Yes

Behavi. disorder - D D

(Joint deci) No  Yes

Seizure disorder - l:] D

No Yes
Other disorder [:] D

No Yes
EEG finding: date of test: / / E number
Background activity Epileptiform discharges(B  Specific pattern © State of child dur-(D)
I=normal 1=gen.epil discharges 1=Hypsarrhythmic ing recording
2=excess gen. slow w 2=focal epil.discharges 2=bucst suppression 1= only awake
3=excess loc. slow w 3=multifocal epil.disch 3=PLED 2=only sleep
4=diffuse slow w 4=lateralized epil.disch. 4=CSWSS 3=slecp and awake
S=excess gen.beta w 5=no epil.discharges 5=none 4=cooperalive
6=excess loc beta w S=irritable
7=mix beta,theta,delta w 6=other(describe)
8=asymetric amplitude 7=unawarc/non-responsive

9=other(specify)
[ ] [ ] L]

Overal comment:

Compatible with any specific clinical diagnosis?

Normal study?

USG of brain: CT scan of brain MRI of brain TORCH screen.
1= not done 1=not done 1=not done
2=normal study 2=normal study Same Antibody +ve for
3=abn.atropsy 3=abn.cortical atrophy 2=Toxopl. Pesitive
4=hydrocepahlus 4=T sclerosis,gliosis 3=Rubclla
S=nonspecific abno. 5=hydrocephalus 4=cytom.V

" 6=ischemic damage S=Herpis sympl

T=agenesis 6=nonc

‘:] 8=leukomalacia [:

9=leissencephaly/cong anomaly
Blood test for drug level:
Other (specify):




APPENDIX: VI: Final assessment form

Sz remission?

Final follow up form

Name of the child: Date last FU: [ 1
Age: months Pt's ID: Date of first visit: /
Sex: [:] Date of EEG done: / /

Psychological ID:

Weight: kg

OFC [: cm EEG repeattestdone?: [ |

OFC 2: cm (No=1, ycs by us=2, ycs by othcr=3)

OFC 3: cm Total visist:
Diagnosis: COML: D
List of problems:

Date of last seizure: / —
‘Entry sz frequency: / NYcar

Present sz frequency: / _ Near

% of remisston

(total/yr2 - total/yrl)

rRemi: [}

(I=total remission, 2= significant rem, 3= somc temi, 4= minor remission, 5= none, 6= increascd)

time taken for significant or toral remission after starting regular ACD:
LEvolution during last |2 months follow up period? ‘ ‘
None=1, evolved into different seizure type=2, uncertain=3.

Did the child had frequent infection during last follow up period ?:

1/ more in one month=1, once in 2-3 months=2, once in 6 months=3, once in while=4, none=5

]

Did the child had status cpilepticus during follow up period? f yes how many times?

6mo at last FU:

I R
1
]

at eatry:

Scizure type: single=1, multiple=2

Rate: 1=low,2=high

Epilepsy type: ! |l=Gcn, 2=Pnt, I=sce.gen., 4=mix P&G, S=uncl.

L]
]
]

during follow up period ‘:

impairment grading: | =none, 2=mild, 3=mod, 4=severe, S=uncertain)

. Syndrome type: codes 1 through 6, summ sheet

F/H/O feb sz. codes 1-6

F/H/O epilepsy: codcs summary sheet

100000U

H/O status ep:



Einal follow up form

Name of the child: Date last FU: / !
Age: months Pt's ID: Date of first visit: /
Sex: D Date of EEG done: / {
Psychological ID:
Weight: ke
OFC : cm EEG repeattestdone?: [ |
OFC 2: cm (No=1, ycs by us=2, ycs by othcr=3)
OFC 3: cm Total visist:
Diagnosis: COML: [:|
" List of problems:
Date of last seizure: / o
Entry sz frequency: / Year
Present sz frequency: ! Year

Sz remission?
(total/yr2 - total/yrl)

% of remission

Remi: [ ]

(1=total remission, 2= significant rcm, 3= some remi, 4= minor remission, 5= none, 6= increascd)

lime taken for significant or toral remission after starting regular AED:

Evolution during last 12 months follow up period? D

None=1, cvolved into different seizure type=2, uncertain=3.

Did the child had frequent infection during last follow up period ?: D

1/ more in onc month=1, once in 2-3 months=2, once in 6 months=3, once in while=4, none=5

Did the child had status epilepticus during follow up period? If yes how many times?

atentry:  6mo at last FU:

LI L_] single=1, multiple=2

(] [j 1=low,2=high

D El =Gen, 2=Pd, I=scc.gen., 4=mix P&G, S=uncl.
D codes [ through 6, summ sheet
C] codes 1-6
C:l codes summary sheet

during follow up period [:

impairment grading: | =none, 2=mild, 3=mod, 4=severe, 5=uncertain)

Scizure type:
Rate:

Epilepsy type:
Syndrome type:
F/H/O feb sz.
F/H/O epilepsy:

H/O status ep:

J00000L



at entry: " atlastFU

Motor functional development

Vision at eatry : ‘ Q1L
Hearing at entry 1Q2:
Behaviour

Cognition

Antiepileptic drug history in last one year:

starting date age at starting
AEDI . / / __yr.__ mo
AED2 / / oy mo
AED3 / / ___yr.____mo
AED 4 / / ___ y.____mo

Prednisolone effect: 1=sz stoppe, 2=significantly improved in 2 wk., 3=some improved in 2 wks time
4=s5z 0 in 4 wks time, 5= no change, 6= increased, 8=N.A
: pEFF: [ ]

Why changed AED ?

Blood level of AED :

Drug level: date :
Any evidence of drug side cffect? _ _ __ _ Dose
Present AED :

Compliance: Stopped medicatin for 7 days or more than that at one stretch?1f yes, Why?
Parents' perception:(describe condition of their child before and after 12 mo treatment)

codes: s2=0 / other, age appropriate=1, improved significantly=2, some improvement=3,
no improvement but has hope=4, none=5, increased or deteriorated condition=6)

Seizure l:] understanding/ learning ability l: Function | l
Behaviour B Other [:!

Comment:



APPENDIX: VII

EEG data entry form:

DI eR T P 12 (0 F T S Date -/ /- sex: (M=1 F=2)[ ]

D.O.B ----- [----/---— age: -----Y---- M Corrected age(in case of neonate) ------- weeks

Ma - \ Baba -

Address:  H. no------ Rd.no ------- area

Thana District

area code -------=-----m-mm-

Phone: Residential status :Urban=1 / suburb =2/ rural = 3 D

Referral details:
Referred by: Hospital

Hospital Reg.no -----=memeeeeee- Private clinic/chamber ----------=------
Question asked by the clinician:

arents  concern 1. 27"

D

3. 4.

Seizure detail:

Seizure typ Age of | Frequency at the Frequency at Date and
onset in | beginning present type of
months last attack
GTC --/d.—--fw--fm----1y | --Id.--/W --/m---y
GT

1GC

MC

IS g
Absence

SPS

CPS

Secondarily gener.
Mixed gentpartial
Reflex
Photosensetive
Atypical febrile sz.
Other (specify)

History or recurrent febrile seizure: total episodes ----------

Family history of febrile seizure: sibling/parents/ cousins/ uncle or aunt/grand parents
Family history of epilepsy: sibling/parents/ cousins/ uncle or aunt/grand parents



Prenatal problem: Maternal high blood pressure=1, Diabetis=2, []
PET =3 H/o taking abortificient=4. None=15
Perinatal history: Place of delivary: (]  (home =1,hospital =2)
Gestational age: full term(9 mo)=1, Preterm(<8 mo) =2 , Post term(9m+2 wks)=3 )

H/o asphyxia: Prolong 2" stage of labour? Cried more than 5 minutes after birth?
Definite W/obirth asphyxia? none =1, ifany of the 3 present=2 [_]

Neonatal history: h/o seizure=1, jaundice(not physiological)=2, septicemia =3 ]

Mile stone of development(age appropriate=1, delayed =2, regressed =3, uncertain =4)[_]
Motor function(present ability)

Cognitive state (describe if no test done):

Current medication (AED) previous AED

How many times the child was hospitalized with seizure? -------- [:l

EEG - information
Any typical event during recording? YN [ ]

[f yes, explain the event:-=------------

Patients state during the test:

Awake (3 alert 3 cooperative (1 non co-operative (3 drowsy 3 sleeping (1 irritable
is unable to follow command

Activating process used: photic stimulation (3 hyperventilation [

" sleep — Touch @

Any seizure provoked by activating process? Y/N D

EEG report:

1 Background activity:
normal for the age and state of the child: —
‘ gen. Local. multifocal
2.Background activity:Abnormal (for the age and state) with presence of
Excessive slow wave activity (delta w)
Excessive fast (beta) wave activity
Excessive Theta wave activity
Mixed abnormal activity
3.Abnormal with presence of
bursts of epileptiform discharges
spike wave complexes/spikes / sharp waves
4. abnormal with recognisable abnormal EEG pattern).
Burst suppression pattern
Hypsarrhythmic pattern
PLED _
Other (specify)--------- - —

000 0O DDDD
no0 o000
0oooou




5.Cerebral reactivity to activating process: normal  Epl discharge. Other aypi.
Photic stimulation resp.

Hyperventilation
Sleep
Tactile stimulation
Eye closure

0 00 00
0 0000

6. Overall Comment: suggestive electroclinical diagnosis




Drugs

Phenobarbitone(PB)

- Carbamazepine(CBZ)

Phenytoin(PHT)

Sodium Valproate
Valproic acid (VPA)

Nitrazepam (NTZ)
Clonazepam (CLZ)
Clobazam

Diazepam

Ethosuximide (ETH)

Lamotrigine (LTZ)

ACTH

Prednisolone

APPENDIX: VIII
Main antiepileptic drugs (AEDs)

Indication

Generalised, partial seizures.
Partial, gencraliised.
Generalised, partial.

Primary gen. Epilepsies, MC,
Generalised & partial sz.

Infantile spasms, Myoclonic epil.

all spc. MC.epil., LGS,

all forms, development of
tolerance is frequent
Mainly status

epilepticus (SE)

Absences epilepsy
Partial & secondary gen sz.

primary gen.& myocl.sz.
refractory absences, LGS.

IS, LGS, sever myoclonic epil.

Same as ACTH

Starting dose
mg/kg/day

L5

4t05

3to4

10

<0.1

0.05

10

1-2 mg

Total daily dose
mg/kg/day

3-5
10-20
8-10

20-50

.150-.500
05-03
0.25-1.0

0.25 -1.5 mg/kg
0.1-0.3 mg/kg Lv.
0.25-0.5 mg/kg p/r
20-40 mg/kg

5-20 mg/kg

0.1 -5 mg/kg for
children receiving
sodium valp.
0.1-10IU/kg

1-2mgkg



' APPENDIX: IX: SES form
SES Form Patient's ID

SOCICONOMIC STATUS ASSESSMENT FORM (SES) ID number

Child’s Name

dateofbirth: _ 7/ __ [/

Mother’s Name age: ___ yrs.____mo.
Father’s Name _ Sex : M=1, F=2 [:l )
Residential status: Urban=1, suburban=2, rural=3 [ ]
Address: Village P/O:

Thana District

Division Hno:____ Rno:
Phone no: '

Informant (s): Mother-1, Father-2, child’s grant parents-3, sibling-4, self-5; other relatives-6 C]
A. Please provide the following information about the child’s parents
' Mother Father
1. Age:
2. Highest level
of education completed

Primary school
S.S.C.
College
H.S.C.
Bachelor degree
Graduate/Professional degree
Agriculture/Fishing
Business /trader
Daily wedge eamner/
Service
Self employee
Unskilled worker
Professional
Mainly un-employed
Other
4. Do you/ your family have own land property ? if yes how mouch [:]
1=Hasown land, 2= Has land inherited from parents,  3=No land but good Bank balance ’
4=Land less, depends on daily / monthly income
B. Health carc: :
5. Who pay for your child’s health care ? ‘:‘
1=Father/mother, 2=Grand father, 3=other family members(specify), 4=hcalth care center. 5= other(speci
6. What is your child’s treatment cost for this specific illness ?

For regular medication per month tk, -— Transport cost at the health care center tk. ——-—
" Cost for the investigation tk. -—----- Other (specify)

7. How much have you already spent for treatment of this specific problem?
which way?

8. Where do you take your child for any common illness ? [:]
1=District Hospital, 2=Thana health complex, 3=necarest practicing doctor, 4=Village doctor,
S=Kabiraz/ozha/fakir, 6=religious people, 7= other(specify)

0D000ooOoo

3. Occupation Other source of income:

1= Own house rent
2=0wn Land proparties
3=Other(specify)

of the parents:

ogoooo oogo
DooopooOCOQgoo0oOoo




APPENDIX: IX: SES form

SES Form Patient's ID

9. Where did you take your child for this specific illness for the first time ?
1=District Hospital, 2=Thana health complex, 3=nearest practicing doctor, 4=Village doctor,
3=Kabiraz/ozha/fakir, 6=religious people, 7= other(specify)

- 10.What do you think about the attacks of your child?

1=A sacred disease, 2=mental disease, 3=communicable disease,4=not treatable, 5=disease whxch needs
medical treatment like chronic disease like asthma, hypertention,diabetis, 6=Don’t know, 7—other(5pec1fy)
11. What is your expectation in thls regard?

C. Housing

12. Which best describes where your child leaves?

I=house family owns, 2= family rents, 3=stay with relatives/friends, 4= rented hous at the slum

S=other(specify)
13. Which your house fall in ?

I=Pacca house (roof, floor and wall made of brick and cement), 2= semi-pacca, 3=Kancha(no brick or ce
14. Number of rooms in the house / apartment (not including bathroomv/kitchen )
15. Number of people living there most of the time: , Adults Children.
16. Do you have following at your house ?
regular electricity) radioqq television{] VCR,[] Computer(] telephonery Fridge O
17. What is the source of drinking water ?

- 1=Wasa supply, 2=deep tube well, 3=surface well, 4=pond/river, 5=Other, specify
18. What type of toilet do your family members use ?

1=Modem toilet, 2=Private semi pacca or kancha for the single family, 3=Common toilet sharing with
other families in the community, 4=none, S=other(specify)

19. Do any one of your family member has some of the following?
Motorcar, (0 Bicycle, [} Boat, 3 Cart, (1  Cow or other cattle, (J Computer ]

DD

J Ul

Rikshow [J Shallow tube well (]
D.Income
20. What is/ are the source of your family’s income ? Check all that apply (]

1= Employment, 2=1=other property(specify), 3=daily income, 4=other, 5=do not know
21. In which category your family monthly income and expenditure fall?

Monthly income: Expenditure
3 Tk under 3000 month
3 Tk. 3000 to 5000 / month daily exp. for foodtk.
(3 Tk.>5000 to 10,000 / mo monthly expenditure tk.
3 Tk>10,000 to 20,000/ mo monthly exp. for other purpose tk. __

1 Tk.>20,000 to 40,000/mo
{3 Tk.>40,000 to 60,000/mo
3 Tk.>60,000 to 80,000/mo
[ More than 80,000



Epilepsy 'rcscarch, DSH, SHB - o . bagel
: - ~ APPENDIX: X |

Conners' Parent Rating Scale- Revised (S)
Child’s Name:

Birthdate: 4 ] - /\gc__ .
Patent’s Name

Genderr M T
School grade )
DO 1

-

Instructions: Below are number of common problems that children have, please rale cach item according
to your child’s behavior in the last montlt. For cach itemn, ask your scif, “How.much of a problem has this
beea in the last month?™ and circle the best answer for each onc. 1l none, not at all, scldom or very
infrequently. you would circle-1 or 2 for ratings in between, Please respond to cach item,

0= not at all truc, seldom

‘2=Prcl(y much true, often, quite a bit
. 1=Justa little trve. occasionally -

3= Very much true, very often, very frequently

1 Questions E .

I.Inatientive, casily distracted 0 ! ‘2 AN
GTREARIA maﬁmﬁmmmmﬂ@’mﬂ e ‘
STA@A Al '
2 Angry and resentful - - . o Y | 2 3
A, o1 @ TR @Ra oF o '

1. Difliculty doing or complelm;, homework _ : 0 |1 2 3
i3y reC 21 ovR @nr 2R cﬂgﬂﬁ |

4 isalways ‘on the go” o acls as if driven lw a mo(or . o I 2 3
5 aispr St o vrgrseTa g i @ @enn .

S Short attention span ’ 0 | 12 3
TR R0 4T Qta N AR

16 Argues with adults 0 ! 2 }

A SNA 022 aq:

7. Fidgets'with hands or fect or squirms in seal : 0 U 3
TG A AR AR A, A0~ 5l OTANTE WA, GITbTw 1

& Fails to complete-assignments Y L 2 y
ans ofd :v’t'm@mm@rw@an _

9 flard to control i in malis or while grocery shoppin . 0 ! 2. ]
TR A1 AR R RAed GEr o %33@@ a9 aff ‘

10 Mecssy or disorganized al home or school-- : — 0 I 3
afe SFEF Rapepra 3 AN

il lmcucmpcr 0 | 2 3
QQS@ GUUIBR 34 ﬂzcy(r (;17 LY m@g& @@\ Ay

12. Needs close supervision to get through assignments- o i1 2 3
@na AR @izt 2qE AW O SR AT CIE

I AT )

13. Only attends 1 it is somcthing he/she is very intercsted in —-s-e-mmemdememmsmenna- Q ]2 }

Rk ﬂm} ARAR BI04 G RRA




APPENDIX: X

I:pilepsy research, OSH.SHO

0= nol al all tnie, seldom

Questions

IT Runs nlioiil or climbs excessively in situations where < is In.npproptinle

(itmitcT QT

15. Distractibility or allcitlion span a problem---

(TOZPS

16. Irritable— -——m-mmmmommemmemv

17. Avoids, expresses reluctance about, or has difTicultics engaging in tasks lhal
recj'jitc sustained mental ctTorl (such as schoolwork or homework)

Giw 4JTC5C w «0IcaM ~ -Ql'tar
PZIQ ot p{" 3W, 577, ar ((liver
AlrCr

18. Restless in the “squirmy” sense

V<~ SAWSW 1

19. Gels distracted when given instruclions lo do somclhing

MMI?T AngKa HN O \

20 Actively defies or refuses lo comply with adults' requests

(TO ATCHRH” 51R?l MtDf*ATTi Afp 25A-3i"
v5ip\(A|
21. Ilas trouble concentrating in class

22,1las dilllculty waiting in lines or awaiting turn in games or group situations—
FilSpf
O AVHV'T A>'ft OTA AMSVbAiy 1

23. Leaves scat in classroom or in other situations in which remaining seated is

chth

(« 7Q % % st JitzM iy AIF :4TTO
or feiV (7520 5tf at% 1
24. Deliberately docs things that annoy other peopl
A e W cfi (X "ATT5t@ ~«JIPpET
'STTA I

25. Does not follow through on instaictions and fails to finish school work,

Cliorcs or duties in the workplace (not due to oppositiogal behavior or failure to
understand inslructiotis)-"~-*%*« %

G37[13 (3~ Str?2311 CnfA
Pifl* w31, QTO AiTit. StA'ATTCIA OWT WtgASt?"i
-cpQiQ” ons3]p(? "m/Mat ai 5Gs\(?fi

16.1las ditficuUy playing or engaging in leisure activities

OCSVIA A% (TOAarec zq("t"JX 3CT "RATHI

27 liasily fiuslraled in cllorfs -

©4TO I

Scoic obtained: T-score

A:

percceniile Impression

n
C
D.

page2

2=Pr.c((y much (rue, oiiat, quite a bit
1=Jusl a litllc inic. occasionally 3= Very much true, very ofleii,

ver>* frequently

2



APPENDIX: XI: Children’s behavioural assessment épiestionnaire_

Adapted from Richman’s behavioural screening questionnaire

cuitest L1 1

Bangladesh Protibondhi Foundation
Adapted Behaviour Screening Questionnaire (BPF), May 1993,

.........................................................................................................

ammmm‘%a wiRd ¢ ................ ................ D D / D D/ D D BS 1
" BEHAVIOUR PROBLEMS RECORD SHEET
- HUSTRT TN AT RIS (5Ued gy G pRrs o1

Qrox!
1 .ﬂwuﬂwvwmm@m ............... eerensrennries e s D BS2

: (vi)'- wnm ............ [] BSB
QU AT R MM SR e ] DS 4
AT RGATE oPilT T4l ’

-

TEIR T VIR T REAR SR T, v on v essesenssesssasssesnsnsssasssssssssssssareses D BS ¢

.............

~Tofal Score auwm@as BS7

AT <14 1 PRI ST € TR e N BS 8
R A T |
B 1 TOUR TATA TR evreeereuserersensesssnsessessrarerersssssssssssssssassenssessassssssessens . D 138 9
| AR GF QAR [_—_I - Total Score Q WA 7 BS 10

rage 1 of'5



- cwidsd D100

I GO T it £ - D [:] - Tolal Score @ WP 3S 11
(1) TREFR TGN/ TATE TOT v eensonseenrensesers s ssssnmssseseson L] Bs12
TS T (4T G 17| O S— D BS 13

. zmammwml:] BS 14

G- AT T 1) AR A IHTRE X GAA vl oeoereneoe e . D BS 15

................................................ i I Bs 1O

T T USSR [1 Bs17
| MR T 1ot ese et s et [1 Bsis

TR 5 S FORER BT o S 05 T, 4 B, i R,
G5 513 TR T . [ Bs1o. .

¥ (BT B3I, 0 A, Y, 20 5 BT e e (1 Bs20

............................................................... O Bs21

T T S [] Bs22

W P <, e s s T, S O st wret T,

JEA g vsnm.csm

AT (FTRT T FI T T GUTANE B oo D 13§23

ey YRS R I D 13S 2_4

e e e R e [] Bs25

S woveeosees e eresss e e e e [l Bsa26
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APPENDIX: XII: Children’s behaviour questionnaire, Rutter. 1967 s o

L

e @rwg;.a oEsty @oer  (Rudkest’s, 1962)
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)

. ¢ (RS I
A Children's lehaviour Questionnuire. Rutter, 1967, : 1

HABE OF Child seeeervueruneernsennrosnoeconncnroenens

Latc Of VATth teeeviennsierennsienennesss Date OF this TECOTA vevrvirvsrornnaneroes

SCNO0L 4 avieeoinenearosreertoratocssrvessssnssncnse

telow are a series of descriptions of bchaviowr often shoun by children. &V
cach statement ave three coluans: “Doezn't Apply", “Applies Somewhat", and *Cerininly
wppplies". If % child definitely ‘shows the bLehaviour-described by the stabemsnt
Place a cross under "Certainly Applics®. If the child shows the behaviour desceibid
by the statcnent but to a lesser degree or less oftcn place a cross wnder “Appiics

Somewhat™. If, as far as you arc aware, the child does not shou the hehavieuv rlace,
a cross under "Doasn't Apply".

Please pubt CHE cross zgainst EACH statement. Thank you.
Statement

Doesn't Applics Certainly For Office
. Apply Somewhat  Applics use only.
1, Very restless. Often running about or -
jumping up &nd down. Hardly ever still —_—
2. Trwants froa school

3

4, Often deostroys own or others!' belongings

5. Frequently fights with other children

Squiray, fidgety child

—
—

- 6. Not much liked by other children . .. o —_
7. Ofton worricd, vworries about many things I I —_—
@ Tonds to do things on his own - rathar . I —_

© uolitavy .

9. lrriteble, Is quick to “fly off tic
handlen ’

10, OIfisn appears miserable, wnhappy, tcar-
ful or disircssed -

11, Lus tuitches, wannerizas or tics of
the feee or body ’

12. Frequzutly sucks thuab or finger
Y%. Freguently bites nails or fingers

14. Tends to Le abzent from school for
trivial rcasons

15. Is ortcl_\ disobeldient

16. llus poor concentrution or short
attention span

17. Tends to be fearful or afraid of ncw
thivgs or new situations

18. Fussy or over-particular child :
19. Oftlen tells iics :
llas stolen thinzs on one or more occasions

21, Hus wet or soiled self at school this
year :

22, Often complains of puins or zchss
Lau hed tezrs ou arcival ot school or
nos velused te come into Lhe building
this yeor ’

24, Has a stutter or stuumer

25. §aS cthen spzech difficwlty

25, Bullics other children
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Seizure
Mild:
Moderate:

Severe

Movement

None:
Mild :
Moderate :

Severe :

Hearing
Mild :

Moderate :

Severe :

Yision
Mild;
Moderate :

Severe :

Speech
Mild:
Moderate :

Severe :

Cognition
Mild:
Moderate :

APPENDIX: XV

Severity grading for the disabilities during the medical assessment
(WHO, 1980) rating of 1=no disability, 2=mild, 3=moderate, 4=severe

Two to four seizure in the past year
One or more than one seizure per month

One or more than one seizure per week

No movement disability; the child is functioning age appropriately, without
any sign of neurological damage

Weak grasp,can use hands for most purposes, can stand without support, may
may need help in climbing steep steps, but able to do daily living activities.
Difficulty in holding implements, drcss.'mg, needs support to sit upright,
can move around with substantial help.

Unable to walk, no function of hands except to point.

A 20 to 40 Db loss of hearing in the best ear, difficulty in hearing but able to

to manage with or without a hearing aid. . '

A 41 to 70 Db loss of in the best ear, difficulty in hearing even with a hearing aid.
More than 70 Db loss in the best ear, no useful hearing. o

Can see the chart through a pin-hole, correctable vision loss.
vision loss of 20/60 feet or 6/18 m, not correctable, but can get about with a cane
Visual acuity worst than 6/60, only light perception.

Speaks and is understood, but can get across only. basic ideas.
Understood with difficulty, gets only basic needs across.

Either no speech, or can not understood by others.

Slow in cognition, no accompanying motor, speech deficit or delay in milestone.

Some delay in attaining growth milestone, difficulty in speech as well as moderate
cognitive deficit.

Continuation of Appendix: XV

Severe :

With fine motor deficits, delay in speech and in attaining growth milestones,



Behaviour

Mild :

Moderate:

Severe

as well as with a significant cognitive deficit.

Recent onset of abnormal behaviour, which is opposite to the particular child's usual
behavioural state (irritability, restlessness, hyperactive, imperative, or very quiet, unusually

shy, sleepy behavioural state otherwise normal milestone of development, age appropriate
cognitive development. - :

Abnormal behaviour; inappropriate for the age, some delay in attaining milestone, speech and
communication problem recently started or since developing age.

Behavioural problems from developing age; unaware of surrounding, unable to communicate;
poor cognition. Severe gross and fine motor deficits.



APPENDIX: XVI Seizure Record Diary for parents

Please put a mark ( ) for one seizure attack, when you or anyone of your family members notice
one attack or the child says that s/he had an attack.

Date Morning Afternoon Night | Additional info] Doctor’s com.
- M
mn Sleeps les
S A
——— ~/—..
[/
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APPENDIX: XVIL EEG related information for parents
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