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Disclaimer

Clinical Practice Guidelines (CPGs) are “systematically developed statements to assist health
care professionals and patients in medical decision-making for specific clinical conditions” or
they are “statements that include recommendations intended to optimize patient care that are
informed by a systematic review of evidence and an assessment of the benefits and harms of
alternative care options”. It is in no way a substitute for a medical professional’s independent
judgment. Most of the content herein is based on literature reviews. In areas of uncertainty,
professional judgment was applied.

This CPG is a working document that reflects the state of the art in the field and is based upon
the accessible best-updated published evidence. Because rapid changes in this area are
expected, periodic revisions are inevitable. We encourage medical professionals to use this
information in conjunction with, and not as a replacement for, their best clinical judgment. The
presented recommendations may not be appropriate in all situations. Any decision by
practitioners to apply these guidelines must be made considering local resources and individual
patient circumstances.

The members of the Egyptian Pediatric Clinical Practice Guidelines Committee (EPG)
Guideline Development/ Adaptation Groups (GDG/ GAG) and the external review groups
receive no honoraria or expenses to attend the scientific review meetings, nor for the many
hours spent reviewing the literature, appraising the guidelines, designing the implementation
tools, and contributing to the writing of the report.

Intellectual Property Rights

All Intellectual property rights are reserved to Egyptian Pediatric Clinical Practice Guidelines
Committee (EPG). No part of this guideline publication may be reproduced or transmitted in
any form or by any means without permission in writing from the EPG and the authors of the
guideline.

Contact information of the guideline adaptation group:
http://epg.edu.eg/#contact-us
guidelinescommittee@gmail.com
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Glossary

Acceptability

Is the extent to which the users are likely to adopt a recommendation, based on internal qualities
such as clarity, comprehensiveness, and logical reasoning and on external factors such as the
burden imposed on the process and system of care, patient and providers attitudes and beliefs,
and patient’s needs, expectations, and preferences.

Adaptation (of guidelines)

Is the systematic approach to considering the use and/or modification of (a) guidelines(s)
produced in one cultural and organizational setting for application in a different context?
Adaptation can be used as an alternative to de novo guideline development or for customizing
(an) existing guideline(s) to suit the local context.

Admission

Admission, for the purpose of this guideline, refers to a child being registered and entering
inpatient care as a patient. This is distinguished from the term “enrolment”, which is used for
outpatient care.

Adoption (of a guideline)

Is the acceptance of a guideline as a whole after the assessment of its quality, currency, and
content? When health care providers (or other users of recommendations) adopt a guideline,
they feel committed to change their practices in accordance with the recommendations of the
guideline.

Applicability

Is the extent to which the users are able to put a recommendation into practice, based on internal
qualities such as a clearly defined eligible patient population that matches the population to
which the intervention is targeted in the local setting and external factors such as the availability
of the necessary knowledge, skills, provider time, staff, equipment, and other resources.
Applicability is sometimes taken as a synonym for feasibility:

[1Feasibility of the acquisition of necessary skills and knowledge

[Feasibility of the necessary increase in provider time, staff, equipment, and so on.

Culture
Culture represents the norms and values of a specific group, community, or population.

Diffusion
It is a passive means of transferring knowledge; it is not directed towards a target audience
(e.g. publication of articles in medical journals).

Dissemination

It is more active than diffusion in that it targets a specific audience and involves tailoring the
information for that audience (e.g. of dissemination strategies include targeted mailings,
presentations, and press conferences.
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Evidence-based principles

Evidence-Based Medicine (EBM) has been defined as — the conscientious, explicit, and
judicious use of current best evidence in making decisions about the care of individual patients.
The practice of EBM means integrating individual clinical expertise with the best available
external clinical evidence from systematic research.

Evidence tables

Are summaries of the most salient information from studies identified in the systematic review?
The elements of evidence tables are dependent on the types of information in studies related to
a particular topic but might include information such as the article reference, the study type
(e.g. RCT or Cohort), the number of patients and their characteristics, and the intervention,
comparison arms, outcome measures, and effect sizes.

Guideline or Clinical Practice Guideline (CPG)
Systematically developed statements about specific health problems, intended to assist
practitioners and patients in making decisions about appropriate health care.

Guideline consistency

Agreement between the evidence and the recommendations, based on the:
[11Comprehensiveness of the study search and selection process,

[1[JCoherence between the results of the studies and their interpretation by the guideline
authors, and

(100 Transparency between interpretation and recommendations.

Guideline content
In the ‘ADAPTE Manual and Resource Toolkit for Guideline Adaptation’ document, guideline
content refers to the recommendations in the source guidelines.

Guideline currency
A CPG may be considered up to date —when (no) new information on interventions, outcomes,
and performance justifies updating (it).

Guideline quality

By the quality of clinical practice guidelines, we mean the confidence that the potential biases
of guideline development addressed adequately and that the recommendations are both
internally and externally valid, and are feasible for practice. This process involves taking into
account the benefits, harms, and costs of the recommendations, as well as the practical issues
attached to them. Therefore, the assessment (of quality) includes judgments about the methods
used for developing the guidelines, the content of the final recommendations, and the factors
linked to their uptake.

Guideline topic

In the ADAPTE Manual and Resource Toolkit for Guideline Adaptation' document, the topic
refers to the theme of the guideline, as described in the guideline title, for a targeted population
(disease and patients) and intervention. The purpose, the audience, and the setting intended for
the guideline, although not necessarily explicitly stated in the title, are also part of the topic. A
guideline on a given topic may contain more than one health question.
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Health question or clinical question or key question

Is a precisely described health issue (e.g. clinical, professional practice, or public health)
relating to the topic of the guideline? Guideline The guideline may include one or more
questions.

Implementation

Implementation includes methods to promote the uptake of research findings into routine
healthcare in both clinical and policy contexts and hence to improve the quality and
effectiveness of healthcare. It includes the study of influences on healthcare professional and
organizational behavior.

Intraclass correlations

Intraclass correlations provide a measurement of the extent to which two or more raters agree
when rating the same set of things. It is a reliability index and is typically a ratio of the variance
of interest over the sum of the variance of interest plus error.

Recommendation
Any statement that promotes or advocates a particular course of action in clinical care.

Stakeholder

A stakeholder is an individual, group, and/or organization with a stake in your decision to
implement a guideline. Stakeholders include individuals or groups who will be directly or
indirectly affected by the implementation of a guideline.

Source guideline

In the ADAPTE Manual and Resource Toolkit for Guideline Adaptation' document, source
guidelines refer to those guidelines selected to undergo assessments of quality, currency,
content, consistency, and acceptability/applicability and upon which an adapted guideline may
be based.

Executive Summary

A seizure is a transient occurrence of signs &/or symptoms due to abnormal excessive or
synchronous neuronal activity of the brain. Brief seizures are defined as seizures lasting less
than 5 minutes, while prolonged seizures last between 5 & 30 minutes. A seizure that is
provoked by a transient factor acting on an otherwise normal brain that temporarily lower the
seizure threshold is not diagnosed as epilepsy (reactive seizure or acute symptomatic seizure).
Epilepsy is a disease of the brain defined by any of the following conditions:

1. At least two unprovoked (or reflex) seizures occurring > 24 hours apart.

2. One unprovoked (or reflex) seizure & a probability of further seizures similar to the
general recurrence risk (at least 60%)

3. Diagnosis of an epilepsy syndrome.

Status epilepticus is defined as more than 30 minutes of either, continuous seizure activity or
two or more sequential seizures without full recovery of consciousness between them. The 30
- Minute’s definition is based on the duration of convulsive status epilepticus that may lead to
permanent neuronal injury by itself. Since the majority of seizures are brief, and once a seizure
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lasts more than 5 minutes it is likely to be prolonged. Continuous Generalized convulsive SE
in adults and children older than 5 years was operationally defined as 5 min or more clinical
and/or electrographic seizure activity or (ii) recurrent seizure activity without recovery
(returning to baseline) between seizures. Status treatment protocols have used a 5 - minute
definition to minimize both the risk of seizures reaching 30 minutes and the adverse outcomes
associated with needlessly intervening on brief, self-limited seizures.

This guideline focuses on prevention and management of seizures in children in Egypt and the
prevention of their complications.

Guideline development process and methods
After reviewing all the inclusion and exclusion criteria and quality appraisal results, the GDG/
GAG recommended using the following source original clinical practice guidelines (CPGs):

1- Evidence-Based Guideline: Treatment of Convulsive Status Epilepticus in Children and
Adults: Report of the Guideline Committee of the American Epilepsy Society.
American Epilepsy Society Guideline (2016).

2- Summary of recommendations for the management of infantile seizures: Task Force
Report for the ILAE Commission of Pediatrics. International League Against Epilepsy
(2015).

3- Treatment of convulsive status epilepticus in childhood: Recommendations of the
Italian League Against Epilepsy. ITALIAN LEAGUE (LICE) (2013).

4- Guidelines for the Evaluation and Management of Status Epilepticus Neurocritical Care
Society Status Epilepticus Guideline (2012).

5- Evidence-Based Guidelines for EEG Utilization at the University Teaching Hospital
(UTH). Neurologic & Psychiatric Society of Zambia (2011).

We conducted Adolopment for these guidelines: (Adoption, Adaptation, and Development)

- Adoption for most of the guideline recommendations.

- Development of Good Practice Statements

Recommendations and Good Practice Statements (GPS)

This version of the CPG includes recommendations and good practice statements on the
following:

A. Diagnosis of Acute epileptic seizures in children.

The guideline covers children beyond the neonatal period (from 1-month to 18-years of age).
This guideline emphasis on diagnosis of children having convulsive (motor) seizures of any
type and including serial fits, seizure clustering, and status epilepticus

- Excluding the underlying etiology and co-morbid conditions

B. Management of Acute epileptic seizures in children beyond the neonatal period (from 1-
month to 18-years of age)

This section includes recommendations and good practice statements on treatment of acute
epileptic seizures among different healthcare professionals in different healthcare settings.
Also to provide healthcare professionals with easy-to-apply acute treatment protocol of
epileptic seizures in children that will allow immediate and appropriate seizure control and
prevention of complications.
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C. Prevention of acute seizures attacks & secondary prevention of:

O Injury [J Recurrence [ Development of status

0 Aspiration [ vascular insult 0 Cardiac arrhythmia
[] SUEDP

We can summarize the guidelines’ recommendations for management of acute epileptic

seizures in children beyond the neonatal period (from 1-month to 18-years of age) in the

following:

e We recommend that the first stage in clinical management is to recognize if abnormal
movement or behavior has an epileptic origin (strong recommendation).

e We recommend ruling out febrile seizures (strong recommendation).

e We recommend asking about prior history of epilepsy (strong recommendation).

e We suggest asking about AED non-compliance, or known allergies (weak (conditional)
recommendation).

e We suggest to address history of Ingestion of a toxin or drug abuse as possible etiologies
of SE (weak (conditional) recommendation).

e We suggest assessment of vital signs: O2 saturation, BP, HR in the immediate (0—2 min)
to establish and support baseline vital signs (weak (conditional) recommendation).

e We suggest that neurologic exam is urgent (5-10 min) to evaluate for mass lesion, acute
intracranial process (weak (conditional) recommendation).

e We recommend to address respiratory monitoring to prevent cardiopulmonary arrest,
during anticonvulsant drug treatment in status epilepticus in children (strong
recommendation).

e We suggest that laboratory tests should be ordered based on individual clinical
circumstances that include suggestive historic or clinical findings such as vomiting,
diarrhea, dehydration, or failure to return to baseline alertness (weak (conditional)
recommendation).

e We suggest for all patients, order laboratory tests: blood glucose, complete blood count,
calcium (total and ionized), magnesium, AED levels (weak (conditional) recommendation).

e We suggest to consider based on clinical presentation, Lumbar puncture (LP) :

» Should be performed in the very young child (<6 months), in the child of any age
with persistent (cause unknown) alteration of mental status or failure to return to
baseline, or in any child with meningeal signs. If increased intracranial pressure is
suspected, the LP should be preceded by an imaging study of the head (weak
(conditional) recommendation).

» Comprehensive toxicology panel including toxins that frequently cause seizures
(i.e. isoniazid, tricyclic antidepressants, theophylline, cocaine, sympathomimetics,
alcohol, organophosphates, and cyclosporine. Other laboratory tests: liver function
tests, coagulation studies, arterial blood gases, and inborn errors of metabolism
(weak (conditional) recommendation).

e Inthe PICU we suggest that EEG is indicated in all unconscious patients suspected of non-
convulsive status epilepticus or subclinical seizures. This includes comatose or obtunded
inpatients of unclear etiology especially those in whom seizures preceded the onset of coma
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EEG is recommended after a first unprovoked seizure as it might offer insights into

recurrence risk and/or the need for further neuroimaging (weak (conditional)

recommendation).

In the treatment of convulsive status epilepticus in children, we suggest that continuous

EEG monitoring is indicated if second therapy fails to stop seizures, and treatment

consideration involves the use of anesthetic doses of either thiopental, midazolam,

pentobarbital, or propofol (weak (conditional) recommendation).

We suggest that the use of continuous EEG (CEEG) is usually required for the treatment of

SE & that continuous EEG monitoring should be initiated within 1 h of SE onset if ongoing

seizures are suspected. The duration of cEEG monitoring should be at least 48 h in

comatose patients to evaluate for non-convulsive seizures (weak (conditional)

recommendation).

We suggest that the use of this CEEG is encouraged to be available at tertiary care facilities

where the optimum standard of care is provided (Good practice statement).

We recommend that the use of a brain CT scan or MRI in the emergency room is indicated

when specific interventions may be needed.

A CT scan is strictly indicated when a structural lesion is suspected or when the etiology

of the seizure cannot be easily identified. Structural lesions include, among others, post-

traumatic complications, cerebral hemorrhage, brain edema, and space-occupying lesions,

which may be suggested by post-ictal deficits and/or persisting impairment of

consciousness.

In the emergency room, MRI is not indicated, except for selected circumstances, to be

evaluated on an individual basis (strong recommendation).

We recommend that the etiology of SE should be diagnosed as soon as possible and occur

simultaneously and in parallel with treatment for evaluation for mass lesions, meningitis,

encephalitis (strong recommendation).

We suggest that all patients with SE should have Head computed tomography (CT) scan

(good practice statement).

We suggest considering Brain magnetic resonance imaging (MRI)based on clinical

presentation (Good practice statement).

We recommend that Benzodiazepines are the most efficient group of drugs to be initially

used in the treatment of acute convulsion after 5 minutes from the start of seizures (strong

recommendation).

Pre-hospital Treatment:

As early as possible by Trained personal whether medical\Para medical or caretaker. We

recommend that drugs of Choice are:

Midazolam (intra-muscular — buccal — nasal)

Diazepam (rectal)

(Only one dose, not to be repeated) (strong recommendation).

Hospital Emergency Room:

We recommend that history of pre-hospital use of benzodiazepines must be considered as

well as timing.

Doses given within one hour before ER presentation must be regarded as an initial dose
» Midazolam:

It is the most appropriate type of benzodiazepines to be used.

In the hospital the whole full dose to be given as a single dose better than broken into

multiple doses (strong recommendation).
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» Diazepam:
IV diazepam could be repeated after 5 minutes convulsion continued (strong
recommendation).
» Alternatively:
IF VENOUS ACCESS UNAVAILABLE;
Use midazolam: buccal or intranasal.
Use diazepam: rectal
Follow up for signs of respiratory depression as hypoventilation, pallor, decrease oxygen
saturation
Respiratory support and intubation may be needed (strong recommendation).
e Non Benzodiazepine Therapy: we recommend
» Phenytoin and Phenobarbitone
First Phase therapy: 5 - 20 minutes
v Both phenytoin and phenobarbital are recommended (strong recommendation).
v Phenytoin followed by phenobarbital is recommended if benzodiazepines fail
(strong recommendation).
v Phenobarbital is recommended in the absence of benzodiazepines (strong
recommendation).
Second phase therapy: 20 - 40 minutes
v Phenytoin and Phenobarbital are recommended (strong recommendation).
v' They are not used sequentially but alternating. Generally, phenytoin precedes
phenobarbital on account of a better safety profile (strong recommendation).
> Valproate
v" IV Sodium valproate is an option in the second-therapy phase and should begin

when the seizure duration reaches 20 minutes (strong recommendation).

v The use of IV Sodium valproate is dependent on its availability especially in tertiary
care centers where optimum care is provided (Good practice statement).

v Valproic acid offers a valid alternative to phenytoin and phenobarbital. It should

be used with extreme caution, however, particularly in young children, when a

possible metabolic etiology has not been ruled out (strong recommendation).

Pyridoxine

Consider vitamin-dependent diseases (pyridoxine or pyridoxal-phosphate) in the

early myoclonic epilepsy group (Good practice statement).

v" Young children with epilepsy (under 3 years) who develop SE lasting 30 minutes,

especially if myoclonic should receive pyridoxine trial in case they have pyridoxine

dependent/responsive seizures (weak (conditional) recommendation).

Levetiracetam

IV Levetiracetam or oral through a nasogastric tube could be given in the second

phase therapy for SE (weak (conditional) recommendation).

v This drug can be used for continued oral therapy, does not cause significant side
effects, and needs no preliminary check of renal function (weak (conditional)
recommendation).

Vv

Vv

Guideline Registration

PREPARE (Practice guideline REgistration for transPAREncy), WHO Collaborating Center
for Guideline Implementation and Knowledge Translation, EBM Center, University of
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Lanzhou, Lanzhou, China. Registration Number: ((submitted and in process)). Link:
http://www.quidelines-reqgistry.org/

Introduction

DEFINITIONS

A seizure is a transient occurrence of signs &/or symptoms due to abnormal excessive or
synchronous neuronal activity of the brain (1). Brief seizures are defined as seizures lasting
less than 5 minutes, while prolonged seizures last between 5 & 30 minutes (2). A seizure that
is provoked by a transient factor acting on an otherwise normal brain that temporarily lower
the seizure threshold is not diagnosed as epilepsy (reactive seizure or acute symptomatic
seizure) (3).

The term unprovoked seizure implies to the absence of a temporary or reversible factor
lowering the threshold and producing a seizure at that point in time then. The condition of
recurrent reflex seizures in response to photic stimuli represents provoked seizures that are
defined as epilepsy. Even though the seizures are provoked, the tendency to respond
repeatedly to such stimuli with seizures meets the conceptual definition of epilepsy (4).

Febrile seizures are seizure occurring in children between 6 months and 5 years of age in
association with a fever greater than 38 C , who do not have evidence of an intracranial
cause (e.g. Infection, head trauma , and epilepsy) , another definable cause of seizure (e.g.
electrolyte imbalance , hypoglycemia , drug use, or drug withdrawal) or a history of an
afebrile seizure (5).

Epilepsy is a disease of the brain defined by any of the following conditions:

1. At least two unprovoked (or reflex) seizures occurring > 24 hours apart.

2. One unprovoked (or reflex) seizure & a probability of further seizures similar to the
general recurrence risk (at least 60%)

3. Diagnosis of an epilepsy syndrome (6,7,8&9)

Status epilepticus is defined as more than 30 minutes of either, continuous seizure activity or
two or more sequential seizures without full recovery of consciousness between them (2).
The 30 - Minute’s definition is based on the duration of convulsive status epilepticus that
may lead to permanent neuronal injury by itself (10). Since the majority of seizures are brief,
and once a seizure lasts more than 5 minutes it is likely to be prolonged (11). Continuous
Generalized convulsive SE in adults and children older than 5 years was operationally
defined as 5 min or more clinical and/or electrographic seizure activity or (ii) recurrent
seizure activity without recovery (returning to baseline) between seizures. Status treatment
protocols have used a 5 - minute definition to minimize both the risk of seizures reaching 30
minutes and the adverse outcomes associated with needlessly intervening on brief, self-
limited seizures (12).

This guideline follows this convention & for purposes of treatment, uses the term status
epilepticus to represent studies involving both prolonged seizures and traditionally defined
status epilepticus.
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Status epilepticus presents in several forms:

1. Convulsive status epilepticus consisting of repeated generalized tonic - clinic (GTC)
seizures with persistent postictal depression of neurologic function between seizures.

2. Nonconvulsive status epilepticus where seizures produce a continuous or fluctuating
epileptic twilight state.

3. Repeated partial seizures manifested as focal motor signs, focal sensory symptoms, or
focal impairment of function (e.g. aphasia) not associated with altered awareness (epilepsies
partialis continua) (13, 14&15).

DIFFERENTIAL DIAGNOSIS

The diagnosis of epileptic seizures is largely dependent on a good history and witness report,
as well as good knowledge of seizure semiology, and of the symptoms of a variety of
differential diagnostic conditions. Still, many episodic conditions may be confused with
epileptic seizures (16). In the case of status epilepticus, many brief events can be easily
excluded from the differential diagnosis. Reflex anoxic seizures and cyanotic breath breath-
holding spells are the most common confusing events. They may be associated with brief
extensor stiffening and a few seconds of irregular spasms or jerks because of the abrupt loss
of cerebral energy supply. Occasionally, an anoxic seizure may provoke a true epileptic
seizure. This combination is called an anoxic-epileptic seizure. A positive family history of
epilepsy may make some children more prone to anoxic-epileptic seizures. The later may last
up to 10 minutes and present as SE (17).

Differential Diagnosis of status epilepticus should include movement disorders and non-
epileptic seizures (18) like psychogenic non-epileptic seizures. Sandifer syndrome can be
considered a prototype of dystonic posturing that is usually evaluated as intractable seizures.
It is a paroxysmal movement disorder characterized by dystonic movements of the head,
neck, and trunk in association with gastroesophageal reflux disease (19&20).

However, dystonic postures can be Epileptic. A dystonic posture of a limb is a feature seen in
focal seizures. It is infrequently seen in the very young but becomes more common in the
school-age child. Dystonic postures of the hand are usually contralateral to the seizure focus.
They may often be coupled with ipsilateral (to the seizure focus) limb automatisms. A
unilateral dystonic posture suggests a focal seizure (21).

Both symmetric and asymmetric tonic postures, are seen with focal seizures. In the very
young, it is possible that these tonic postures ar these tonic postures that may be generated in
the deeper brainstem or subcortical structures and are not direct manifestations of the ictal
discharges. In accordance with Following this, some asymmetric tonic postures can be
reversed by passive turning of the head during a seizure, in a fashion similar to the tonic neck
reflex elicited in the newborn (21).

Decerebrate and decorticate postures are not likely to be mistaken for a seizure, those
posturing typically occur in response to noxious stimuli (22).

Other differential diagnoses of events that have duration’s compatible with status epileptics
include self-stimulatory behaviors as seen in autistic children (23) and stereotyped behaviors
associated with established neurologic diseases as cerebral palsy (22).
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Psychogenic non-epileptic seizures (PNES) are time-limited disturbances of consciousness
and motor-sensory control, not accompanied by ictal activity on electroencephalogram (EEG)
and are best conceptualized as atypical neurophysiological responses to emotional distress,
physiological stressors, and danger (24).

In cases where status epilepticus occurs in a newly diagnosed child or it is the first
presentation of a seizure disorder, the following diagnoses should be considered; CNS
vasculitis whether primary or secondary, anti NMDA encephalitis and other autoimmune
ilinesses (25), as well as febrile infection-related epilepsy syndrome (FIRES) and new-onset
refractory status epilepticus (NORSE) (26). It is important to identify these disorders as early
as possible to apply specific therapeutic agents.

EPIDEMIOLOGY OF ACUTE SEIZURES

Although the epidemiology of epilepsy has been well studied, less has been identified about
the epidemiology of acute seizures. Studies suggest that around 4-10% of children have an
experience of seizure before 16 years of age where 1/5th of total children with unprovoked
seizures may develop epilepsy later. Each year, about 150,000 children and adolescents will
come to medical attention for evaluation of a newly occurring seizure disorder of some type.
Between 2% and 4% of all children in Europe and the United States experience at least one
convulsion associated with a febrile illness before the age of 5 years (27).

EPIDEMIOLOGY OF SEIZURES IN THE EMERGENCY DEPARTMENT (ED):
Seizures are one of the common causes for hospital admissions in children with significant
mortality and morbidity especially in younger children, it is estimated to be 2% of visits to
children’s ED hospitals, (28) and 3.4% of admission to children’s tertiary care hospital (29).
The high occurrence among small children, in comparison to older ones, is a result of the
febrile seizure, accounting for 28% of all pediatric ED seizures (30).

GENDER:

Males account for a greater proportion of seizures in the ED setting, with an odds ratio of 1.4
for the association between male gender and seizure among ED visits (31). On a population
level (rather than in the ED setting), acute symptomatic seizures occur in males versus
females in a ratio of 1.85 to 1, with a lifetime risk of 5.0% in males and 2.7% in females (32).
By contrast, epilepsy is only slightly more common in males. (33) The increased incidence of
acute symptomatic seizures in males, in previously mentioned studies, is not due to trauma,
as the male predominance persists across all etiologic categories. (31)

ETIOLOGY:

Most seizures managed in the ED are secondary to an underlying disease process, that is, they
are either acute symptomatic seizures or pediatric febrile seizures. (28) Among children, the
febrile seizure is the most common, accounting for almost a third of pediatric ED seizures.
(34) Febrile seizures in children are classified as simple versus complex. Simple febrile
seizures are the most common and have an excellent prognosis, while 20% of first febrile
seizures are complex.  The peak incidence of a first febrile convulsion occurs in the second
year of life. The risk of recurrence is high, and ranges from about 12% in children whose first
febrile seizure occurs in infancy to about 50% in those whose first febrile seizure occurs later.
The subsequent risk of epilepsy is the same as for children who have never had a febrile
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seizure. Complex febrile seizures, on the other hand, do indicate an increased risk for
epilepsy, and do not indicate an increased risk for future occurrence of simple febrile
seizures. (36)

Between 0.5% and 1% of children and adolescents experience a seizure associated with acute
metabolic causes; hyponatremia contributed to 70% of metabolic causes especially in
children younger than 6 months and those in the neonatal period. (37) The contribution of
“breakthrough seizures” among chronic epileptics to the burden of seizure care in the ED
setting is unknown. The aforementioned study suggested that only 6.8% of seizures in the ED
were due to epilepsy. (38) However, a smaller study in a different setting found that 46% of
seizure visits to an urban ED were by known epileptics. (35)

SEMIOLOGY:

In the majority of studies, Generalized tonic tonic-clonic seizures were the commonest
seizure type and were seen in; 63.3% in one study. (39) 82.1% by Chaudhary et al, (29) and
even up to (98.0%) by Mwipopol et al. (40)

STATUS EPILEPTICUS:

In the ED-based series, when status epilepticus was mentioned, it represented 6% to 7% of
seizures. (41) In 1995, DeLorenzo and colleagues estimated 195,000 status events in 152,000
patients per year in the United States, with 42,000 deaths. The highest rate was in infants.
Fewer than half of the cases were managed by neurologists, and the majority (58%) occurred
in patients with no prior history of epilepsy. In children, mortality was estimated with 3% in,
while risk factors were: infection (52%), remote insult (39%), low antiepileptic drug levels
(21%), stroke, metabolic, hypoxia, idiopathic, and trauma. (42)

EPIDEMIOLOGY OF EPILEPSY WITH SPECIAL REFERENCE TO EGYPT:

Epilepsy affects 50 million people worldwide, with an estimated 2—3 million living in the
United States, 6 million in Europe, and at least 40 million in the developing world. Epilepsy
poses a significant burden on the quality of life of affected individuals and their families.
Nearly 80% of the people with epilepsy are found in developing regions. Seventy percent of
people who develop epilepsy do so in the first two decades of life. Seizures and epilepsy
affect infants and children more than any other age group. (43, 44)

Studies (with population size more than 1000) conducted in the Mediterranean region have
shown that the prevalence of epilepsy ranges from as low as 4.04 per 1000 population to
those as high as 12 or more per 1000 population. Furthermore, higher rates are reported in
young age groups and in rural populations (45) In a comprehensive review of the
epidemiology of epilepsy in the Arab World (22 countries), and epidemiological literature
search was conducted utilizing Google and PubMed, Google provided 21 prevalence, four
CAMP and nine incidence estimates while PubMed provided 10 such estimates none of
which has been identified by Google. No epidemiological data about epilepsy were found in
10/22 countries. (46)

Regarding Egypt, the epidemiological profile of epilepsy in New Valley Governorate in
Egypt (2013) was conducted to estimate its magnitude of treatment gap and revealed that life
time prevalence of epilepsy in Al Kharga district is 6.76/1000, with the highest peak during
early childhood. The annual incidence rate is 43.14/100, 00047. Another study was conducted
to estimate the prevalence of different types of epilepsy in the region of the Assiut
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Governorate/Egypt (2013). The study revealed that the prevalence rate of active epilepsy was
9.3/1000 and the incidence rate was 1.5/1000. (75%) of them had idiopathic epilepsy. (CPR
9.5/1000) that high prevalence rate of epilepsy in Egypt is comparable with that in other
Arabic and European countries (48).

Another study was conducted to evaluate the prevalence of epilepsy in primary school
children in EI-Minia City, Egypt (2009). Lifetime prevalence was 7.2/1000 in conventional
schools and 133.3/1000 in schools for subnormal children. Male: Female ratio was 2:1.
Prevalence was significantly higher among the lower socioeconomic class. In a door to door
survey, a study conducted to determine prevalence and clinical patterns of epilepsy among
children and adolescents in Upper Egypt. It revealed that lifetime prevalence was 9.7/1000
with a higher prevalence among children < 12 years than adolescents. The age-specific
prevalence was highest among early childhood (12.01/1000) and lowest in adolescence. More
than half of the target population have has idiopathic epilepsy. The most frequent causes of
symptomatic/structural epilepsy were perinatal complications particularly in infancy,
followed by CNS infection in early childhood and post-traumatic epilepsy in adolescence.
Partial seizures were more frequent in infancy while generalized seizures were commoner in
childhood and adolescence (49).

Another study for epilepsy prevalence in Al-Maniel Island using a door to door survey
revealed a lifetime point prevalence of 6.9/1000 inhabitants and active epilepsy prevalence of
5.1/1000 inhabitants. The age distribution showed bimodal peaks one in adolescents and
another in the elderly with equal sex ratio. Focal seizures were the most frequent (58.3%) and
the treatment gap was (66.7%) (50). Studying stigma about epilepsy, a review was published
in 2016 stated that people with epilepsy devalued and stigmatized. There are many factors
that Many factors affect these stigmas including: false false-negative historical background of
epilepsy, psychological aspects, knowledge, and attitudes towards people with epilepsy,
uncontrolled epilepsy, and the effect of anticonvulsant drugs. (51) Studying the health-related
quality of life in epilepsy revealed that patients with epilepsy are at a high risk of developing
the impaired quality of life with lower mean scores in all domains especially those with
generalized, frequent fits, those on polytherapy and those with younger age of onset of
seizures and a longer duration of illness (52).

CLASSIFICATION OF SEIZURES & EPILEPSY
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ILAE 2017 Classification of Seizure Types Basic Version !
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Figure (1): The basic ILAE 2017 operational classification of seizure types (54)

ILAE 2017 Classification of Seizure Types Expanded Version 1
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Figure (2): The expanded version of ILAE 2017 operational classification of seizure types
(54)

Seizure and epilepsy classification systems have been used in clinical practice and research
since the 1970s(53). Over the years, multiple revisions have been implemented, the most
recent of which is the 2017 International League Against Epilepsy (ILAE) operational
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epilepsy classification system. (54) This system aims to better define seizures and epilepsies
by classifying them using key clinical features, EEG findings, imaging, and genetics. Seizure
classification starts with whether the initial manifestations of the seizure are focal or
generalized. Focal seizures originate within a neuronal network limited to one hemisphere
that may be discretely localized or more widely distributed, whereas generalized seizures
originate at some point within the brain and rapidly engage bilateral distributed networks.
(55) If the onset of the seizure is missed or is unclear, the seizure is of unknown onset. Focal
seizures are classified according to the patient’s level of awareness and the first most
prominent motor or non-motor features of the seizure. (56) These early prominent features
are important to consider when localizing the seizure onset or of the epileptogenic zone. The
final feature used in the classification of focal seizures is whether the focal seizure evolves to
a bilateral tonic-clonic seizure. A focal aware seizure replaces the previously termed simple
partial seizure, and a focal impaired awareness seizure replaces the term complex partial
seizure. Focal motor seizures can be more specifically defined. Motor-onset manifestations
include automatisms, epileptic spasms, and atonic, clonic, hyperkinetic, myoclonic, or tonic
seizures. Focal seizures with non-motor symptoms as the first prominent feature include
autonomic, behavior arrest, cognitive, emotional, or sensory seizures. (57) Focal seizures can
be further classified as to whether they evolve to a bilateral tonic-clonic seizure. This spread
is typically clearly seen on EEG. (56) Generalized Seizures; similar to focal seizures, are
classified according to a motor or non-motor manifestations. Broadly, motor seizures are
either tonic-clonic or other motor seizures. Non-motor generalized seizures primarily refer to
absence seizures. Motor onset more specifically includes tonic-clonic, clonic, tonic,
myoclonic, myoclonic-tonic-clonic, myoclonic-atonic, atonic, or epileptic spasms. Non-motor
or absence seizures include typical, atypical, myoclonic, or eyelid myoclonia. (58) Unknown
Seizures are seizures of unknown onset and can be classified by a motor (tonic-clonic,
epileptic spasms) or nonmotor (behavior arrest) presentations. If information is inadequate or
if the seizure cannot be categorized, then the seizure is considered unclassified. (57)

The second level of classification is the epilepsy type. The epilepsy type is predominantly
determined clinically; characteristic EEG findings provide supportive evidence. Similar to
seizure classification, the epilepsies are classified as generalized or focal. (59) The new
classification system additionally recognizes two new categories: combined generalized and
focal epilepsy and unknown epilepsy. Patients with generalized epilepsy have one or more of
the generalized seizure types, and their EEGs typically display generalized spike-wave
activity. For individuals who have generalized seizure types and a normal EEG, other data are
needed to determine whether the epilepsy is generalized. Having myoclonic jerks or a
pertinent family history supports the diagnosis of a generalized epilepsy type. (60) Clinically,
patients with one or more focal seizure types have focal epilepsy. These epilepsies can be
either unifocal or multifocal. Although not always seen, focal EEG findings such as focal
slowing or epileptiform discharges support the diagnosis of focal epilepsy. Concordant focal
MRI findings are also supportive. Designation The designation of combined generalized and
focal epilepsy is for patients with both focal and generalized seizures. EEG may reveal both
focal and generalized electrographic findings. (56) Examples of combined generalized and
focal epilepsy include Dravet syndrome and Lennox-Gastaut syndrome. When the patient has
epilepsy as defined by the ILAE but it remains undetermined whether the patient has focal or
generalized epilepsy, the classification of unknown epilepsy type is used. (61)
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The epilepsy syndrome is a new addition to the current classification system and is defined as
“a cluster of features incorporating seizure types, EEG, and imaging features that tend to
occur together.” Factors that contribute to epilepsy syndrome include the age of onset,
remission, triggers, diurnal variation, intellectual and psychiatric dysfunction, EEG findings,
imaging studies, family history, and genetics. (56) The etiology of seizures and epilepsies is
emphasized in the new classification system. Six etiologic categories (structural, genetic,
infectious, metabolic, immune, unknown) have been defined. When multiple potential
etiologies are present, priority should be given to the etiology with more relevant
management issues. (62)

Status epilepticus (SE) is classified by four axes: (1) semiology; (2) etiology; (3)
electroencephalography (EEG) correlates; and (4) age. Axis 1 (semiology) lists different
forms of SE divided into those with prominent motor systems, those without prominent
motor systems, and currently indeterminate conditions (such as acute confusional states with
epileptiform EEG patterns). Those forms with prominent motor symptoms and impairment of
consciousness may be summarized as convulsive SE as opposed to the non-convulsive forms
of SE (NCSE). Axis 2 (etiology) is divided into subcategories of known and unknown causes.
The etiologic classification of SE includes 1) acute symptomatic, 2) remote symptomatic, 3)
remote symptomatic with an acute precipitant, 4) progressive encephalopathy, 5) febrile, and
6) cryptogenic (idiopathic). Axis 3 (EEG correlates) adopts the latest recommendations by
consensus panels to use the following descriptors for the EEG: name of the pattern,
morphology, location, time-related features, modulation, and effect of the intervention.
Finally, axis 4 divides age groups into neonatal, infancy, childhood, adolescent and
adulthood, and elderly. (63)

COMPLICATIONS OF ACUTE CONVULSIONS

Complication A complication is was defined as an event that requires additional attention,
time, and effort by the treating physician and nursing staff. The majority of the generalized
tonic tonic-clonic seizures (GTCS) are benign but some lead to complications such as cardiac
arrhythmias, fractures/falls, rhabdomyolysis, and increase creatinin phosphokinase enzyme
(CPK), aspiration pneumonia, acute kidney injury and disturbed level of consciousness or
acute confusional state. While briefer, focal, and myoclonic seizures have less few
complications. (64) The first stage of convulsive status epilepticus (CSE) is characterized by
a high level of catecholamines in the blood, which leads to hyper -adrenergic stimulation and
extreme stress on the body systems. It is triggered by intense and prolonged brain electrical
activity and ending by blood vessels damage of many organs. (65)

All complications encountered could be summarized in the following table:

Classification Complications

Systemic:

Cardiac: Hypertension, tachycardia (reversing after 30 minutes),
arrhythmias, and cardiac arrest.

Pulmonary: Apnea, respiratory failure, hypoxia, neurogenic pulmonary
edema, and aspiration pneumonia.

Autonomic: Fever and hyperpyrexia, sweating, hypersecretion (including
tracheobronchial), and vomiting.
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Classification Complications

Metabolic: Hyperkalemia, hyperglycemia then hypoglycemia, volume
depletion, metabolic acidosis, venous stasis, and possible
thrombosis/ hemorrhage.

Endocrine: Increased prolactin and cortisol

Gastrointestinal | Stress ulcer, gastrointestinal hemorrhage, diarrhea, and
complications: | paralytic ileus.

Others: Leukocytosis, cerebrospinal fluid pleocytosis, vertebral and
other fractures, physical injury, rhabdomyolysis, renal
failure and disseminated intravascular coagulation

Cerebral: Neuronal damage ¢« cerebral edema, raised intracranial
pressure¢, cortical vein thrombosis, and cerebral
hemorrhage.

Neurologic Increased seizure frequency, recurrent status epilepticus, and

sequelae: decreased cognitive function.

Adapted from: Drislane FW. Status epilepticus. In: Schachter SC, Schomer DL. Eds. The
comprehensive evaluation and treatment of epilepsy. San Diego, CA: Academic Press: 1997.
P. 149-172. With permission from Elsevier (www.elsevier.com)(3). (66)

Another source of complications is the medications used to control seizures as
Benzodiazepines, which may cause respiratory and cardiovascular depression as well as
immunologic dysfunction. Other drugs used in the treatment of SE include anesthetic and
non-anesthetic drugs are also accompanied by various complications such as hypersensitivity,
breathing difficulty, hemodynamic alterations, and renal injury. The distributive shock caused
by these drugs can cause further deterioration of the neurological status by inducing or
enhancing neuronal necrosis.

Complications may also arise from the long duration of severe illness and immobilization
following the onset of SE and prolonged stay in the intensive care unit may lead to various
respiratory and infectious ones. These may include nosocomial pneumonia, ventilator-
associated pneumonia, pulmonary embolism, atelectasis or collapse of the lung alveoli, adult
respiratory distress syndrome, and neurogenic pulmonary edema. Clostridial colitis and other
infectious complications could also be enhanced by the slowed gastrointestinal motility. (65)

Sudden Unexplained Death in Epilepsy (SUDEP)

SUDERP is defined as a death that occurred suddenly, unexpectedly and of non-traumatic and
non-drawing, witnessed or unwitnessed, with or without the evidence of a seizure, excluding
status epilepticus, and without a toxicological or anatomical cause of death in post-mortem
examination and will be responsible for about 7.5 to 17% of all deaths in epilepsy. Risk
factors possible associated with SUDEP are refractoriness of the epilepsy, the occurrence of
generalized tonic-clonic seizures, antiepileptic drugs polytherapy, early age of epilepsy onset,
long term seizure disorder (more than 15 years), cardiovascular and pulmonary abnormalities
and genetic factors. (67)

LABORATORY INVESTIGATIONS
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All patients with acute seizure presentation should be investigated with routine blood tests to
exclude infection or metabolic disturbance. (68) When evaluating a first seizure occurring in
children, the American Academy of Neurology has recommended that laboratory screening
tests should be ordered based on individual clinical circumstances. (69)

Acute and/or severe electrolyte imbalances can manifest with rapidly progressive neurologic
symptoms or seizures, which may be the sole presenting symptom. (70)

Obtaining intravenous access is the next step after establishing the airway and circulation.
(71) Blood should be measured for glucose, serum electrolyte; calcium, magnesium, sodium,
potassium, blood urea nitrogen. Antiepileptic drug levels, as well as a toxic drug screen and
complete blood cell count, are also required. Lumbar puncture was recommended when fever
occurred with SE, especially in young children, unless a contraindication to LP was present.
(72)

TREATMENT OF ACUTE SEIZURE

Given the urgency of terminating seizures, the initial diagnostic assessment and medical
treatment should occur simultaneously. Though treatment options and diagnostics may be
dictated by available medications and capacity, it is possible for virtually any healthcare
setting to develop a relevant and feasible local guideline for seizure management. Clear
specifications on when to refer to a higher level of care should be part of the care plan.
(73&74)

PREHOSPITAL SEIZURE MANAGEMENT

In the prehospital setting or in a health care facility that is not equipped to administer
intravenous medications, the WHO Guidelines Approved by the Guidelines Review
Committee 2016 recommended that 0.5 mg/kg (maximum dose of 10 mg) of liquid diazepam
can be given rectally. (74)

ACUTE MANAGEMENT

The urgent priority is terminating seizures, the WHO Review Committee 2016(75)
recommended that the initial diagnostic assessment and emergency medical treatment should
occur simultaneously. A brief history and rapid clinical examination should be done to find
underlying etiology (e.g., neuro-infection, poisoning, established epilepsy) and to confirm
that the event is a seizure. (73)

World Health Organization (WHO) updated their its emergency triage assessment and
treatment (ETAT) guidelines. The guidelines are used to identify children with the life-
threatening conditions seen most frequently in developing countries. Thus, children
presenting with the following signs should be treated as emergencies: obstructed or absent
breathing, severe respiratory distress, central cyanosis, signs of shock (cold extremities with
capillary refill time > 3 s and weak and fast pulse), coma (or seriously reduced level of
consciousness), seizures or, in a child with diarrhea, any two signs of severe dehydration
signs: lethargy or unconsciousness, sunken eyes, very slow return of skin after pinching.
Immediate treatment is begun when any emergency sign is identified (by assessment of
Airway, Breathing and Circulation, ABC) until the end of the algorithm. Children who
require prompt, full assessment, and rapid treatment are then checked for priority signs.
Children without emergency or priority signs are deemed “non-urgent” on completion of
triage. (74&76)
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ABC with high concentration oxygen. Check glucose and establish an 1V line. First First-line
with 1V is lorazepam. If lorazepam not available then diazepam. If no 1V, then buccal
midazolam. Second Second-line includes phenobarbital or phenytoin. Refractory status with
midazolam or thiopental. (77)

The guideline, which reviewed all available adult and pediatric evidence, provides a
treatment algorithm that comprises three phases of treatment. It also offers evidence-based
answers to the effectiveness, safety, and tolerability questions regarding the treatment of
convulsive status epilepticus.

. Stabilization phase (0-5 minutes of seizure activity), includes standard initial first aid
for seizures and initial assessments and monitoring.
. Initial therapy phase (5-20 minutes of seizure activity) when it is clear the seizure

requires medical intervention, a benzodiazepine (specifically IM midazolam, 1V lorazepam,
or IV diazepam) is recommended as the initial therapy of choice, given its demonstrated
efficacy, safety, and tolerability. A benzodiazepine is the initial therapy of choice (Level A):

Choose one of the following 3 equivalent first first-line options with dosing and frequency:

1. Intramuscular midazolam (10 mg for > 40 kg, 5 mg for 13-40 kg, single dose, Level
A) OR

2. Intravenous lorazepam (0.1 mg/kg/dose, max: 4 mg/dose, may repeat dose once,
Level A) OR

3. Intravenous diazepam (0.15-0.2 mg/kg/dose, max: 10 mg/dose, may repeat dose once,
Level A)

If none of the 3 options above are available, choose one of the following:

1. Intravenous phenobarbital (15 mg/kg/dose, single single-dose, Level A) OR

2. Rectal diazepam (0.2-0.5 mg/kg, max: 20 mg/dose, single dose, Level B) OR

3. Intranasal midazolam (Level B), buccal midazolam (Level B)

. Second therapy phase (20-40 minutes of seizure activity) when a response (or lack of

response) to the initial therapy should be apparent. Reasonable options include fosphenytoin,
valproic acid, and levetiracetam. There is no clear evidence that any one of these options is
better than the others. Because of adverse events, IV phenobarbital is a reasonable second-
therapy alternative if none of the three recommended therapies are available.

Choose one of the following second second-line options and give as a single dose:

1. Intravenous fosphenytoin (20 mg PE/kg, max: 1500 mg PE/dose, single single-dose,
Level U) OR

2. Intravenous valproic acid (40 mg/kg, max: 3000 mg/dose, single dose, Level B) OR
3. Intravenous levetiracetam (60 mg/kg, max: 4500 mg/dose, single dose, Level U)

If none of the options above are available, choose one of the following (if not given already)
Intravenous phenobarbital (15 mg/kg, single dose, Level B)

. Children younger than 2 years presenting with seizures lasting more than 30 minutes,
especially if myoclonic or if they are known to have pyridoxine dependent / /responsive
seizures, should receive pyridoxine trial of 50-100 mg IM. It is to be noted that the IV forms
are not available in Egypt, and using the IM route also avoids possible side effects previously
mentioned with the IV route.
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Third therapy phase (40+minutes of seizure activity). There is no clear evidence to guide
therapy in this phase. The guideline found strong evidence that initial second therapy is often
less effective than initial therapy, and the third therapy is substantially less effective than
initial therapy. Thus, if second therapy fails to stop the seizures, treatment considerations
should include repeating second-line therapy or anesthetic doses of either thiopental,
midazolam, pentobarbital, or propofol (all with continuous EEG monitoring). (78)

PROGNOSIS

Seizure recurrences

- For febrile seizures, epilepsy occurs more frequently than in the general population. In
a normal child with a simple febrile seizure, the risk is approximately 1 to 2 percent, only
slightly above that of the general population. (79) For children with complex febrile seizures,
an abnormal developmental history, or a family history of epilepsy, the risk is closer to 5 to
10 percent. (80)

- Children who have an acute symptomatic seizure (e.g., acute infection, acute head
injury), have a low risk of seizure recurrence compared with other children with a first
seizure and seizure recurrence is likely only if the underlying etiology recurs (Examples
include seizures associated with febrile illnesses, metabolic derangements such as
hyponatremia, and concussion). (81)

- The child who is a neurologically normal neurologically normal child with, has no
history of a prior neurologic illness who, and has an unprovoked seizure with no evident
acute cause has an approximately 25 percent risk of having another seizure in the next year
and a 45 percent risk over the next three years. Clinical factors associated with an increased
risk of recurrent seizures include: 1) Prior neurologic insult, 2) Significant brain MRI
findings, 3) Abnormal EEG. (82-85)

Morbidity and Mortality

- The prognosis for children with febrile seizures is favorable. While early reports had
suggested that febrile seizures were associated with an increased risk of sudden death, the
results from a large population-based study indicate that the small excess in mortality among
children with febrile seizures is restricted to those with complex febrile seizures. (86)
Furthermore, the increased risk in those patients is explained by preexisting neurologic
abnormalities and subsequent epilepsy. (87)

- Neurologic sequelae, including new neurologic deficits, intellectual impairment, and
behavioral disorders, are rare following febrile seizures. (88)

- Children with status epilepticus (SE) have an overall mortality of approximately 0% to
3%. Considering only children admitted to pediatric intensive care units, the mortality is
approximately 5% to 8%. Further, children surviving SE are at risk of lifelong sequelae,
including cognitive and neurodevelopmental impairments, new-onset epilepsy, and recurrent
SE. The occurrence of seizures and the recurrence of SE are influenced by the underlying
etiology, with structural or metabolic lesions having the highest risk. (89)

Purpose and Scope

These guidelines have been developed to standardize the delivery of services and to implement
the guidance on the prevention, diagnosis and management of seizures in children in Egypt.

It provides guidance to primary health care providers, pediatricians and specially trained
nurses.
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The guidelines aimed to provide standardization of the acute management of seizures in
children in Egypt and the prevention of their complications. This version of the guideline
includes recommendations and good practice statements for seizures in children in Egypt.

Methods

Methods of search:
A comprehensive search for guidelines was undertaken to identify the most relevant guidelines
to consider for adaptation. Keywords used for search are: convulsions, seizure, convulsions
beyond neonatal period.
Inclusion / exclusion criteria followed in the search and retrieval of guidelines to be adapted:
* Selecting only evidence-based guidelines (guideline must include a report on methodology
of development including the systematic literature searches and explicit links between
individual recommendations and their supporting evidence)
» Selecting national and/or international guidelines
* Specific range of dates for publication (using Guidelines published or updated 2011 and later
or the last 5 years)
* Selecting peer-reviewed publications only
* Selecting guidelines written in English language
* Excluding guidelines written by a single author
The following three categories of databases and websites were searched:

1. CPG databases and libraries (e.g., GIN, ECRI, SIGN, DynaMed, BIGG-REC PAHO)

2. Bibliographic databases (e.g., PubMed, Google Scholar)

3. Specialized professional societies (related to the pediatric subspecialty)

All retrieved Guidelines were screened and appraised using AGREE Il instrument
(www.agreetrust.org) by at least two members. The panel decided a cut-off point or rank the
guidelines (any guideline scoring above 60% on the rigor dimension was retained)

After reviewing all the previous criteria the GDG/ GAG recommended using 5 guidelines:

1- Evidence-Based Guideline: Treatment of Convulsive Status Epilepticus in Children
and Adults: Report of the Guideline Committee of the American Epilepsy Society.
American Epilepsy Society Guideline (2016).

2- Summary of recommendations for the management of infantile seizures: Task Force
Report for the ILAE Commission of Pediatrics. International League Against
Epilepsy (2015).

3- Treatment of convulsive status epilepticus in childhood: Recommendations of the
Italian League Against Epilepsy. ITALIAN LEAGUE (LICE) (2013).

4- Guidelines for the Evaluation and Management of Status Epilepticus Neurocritical
Care Society Status Epilepticus Guideline (2012).

5- Evidence-Based Guidelines for EEG Utilization at the University Teaching Hospital
(UTH). Neurologic & Psychiatric Society of Zambia (2011).

We did Adolopment for these guidelines: (Adoption, Adaptation, and Development)

- Adoption for most of the guideline recommendations.

- Development of Good Practice Statement
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Contributors to the guideline development process:

Guideline Development Group (GDG)/ Guideline Adaptation Group (GAG):

The GDG/ GAG included two subgroups; the clinicians/ healthcare providers subgroup and the
guideline methodologists’ subgroup.

Clinicians Subgroups

The clinicians’ subgroup or clinical panel for this guideline included experts with a range of
knowledge, technical skills and diverse perspectives in the field of pediatrics’ neurology.

The main functions of the clinical panel were adolopment of Emergency Management
(Diagnosis and Treatment) of Seizures in Children Guidelines, determining the scope of the
guideline and guideline, reviewing the evidence, and formulating evidence-informed
recommendations in case of changing strength of recommendations.

Guideline Methodologists Subgroup

There were 5 guideline methodologists with expertise in guidelines development, adaptation,
GRADE and translation of evidence into recommendations. Methodologists provided
orientation and overview of evidence-informed guideline development processes using the
GRADE approach, guideline adaptation using the Adapted ADAPTE, provided AGREE Il
assessment of the source guidelines in collaboration with the clinicians subgroup, generation
of the EtD frameworks whenever applicable.

External Review Group:

The External Review Group for this guideline comprises 2 clinical national experts who have
interest and expertise in pediatric neurology

They were identified by Egyptian Pediatric Clinical Practice Guidelines Committee (EPG) as
people who can provide valuable insights during the guideline development process.

The External Review Group was asked to comment on (peer review) the final guideline to
identify any criticism on the content and to comment on clarity and applicability as well as
issues relating to implementation, dissemination, ethics, regulations, or monitoring, but not to
change the recommendations formulated by the GDG/ GAG. The members of the External
Review Group were required to submit declarations of interest before the peer review process.
Guideline Development/ Adaptation Group meetings:

GDG/ GAG meetings were organized virtually (weekly/bimonthly). Due to the extensive scope
of the guideline, EPG was responsible for overseeing the adolopment process. the timetable
and objectives of each meeting. GDG/ GAG meetings were also attended by members of the
methodologists. Working rules for each contributor type were outlined by the chair at the start
of each meeting, covering aspects such as vocal rights, voting, and evidence to decision and
recommendation formulating processes.

Declarations of interests:

Prospective members of the GDG/ GAG were asked to fill in and sign the standard WHO
declaration of interest and confidentiality undertaking forms. All guideline members and
methodologists were also asked to fill in and sign the standard WHO declaration-of-interests.

Members of the external review group will be asked to fill in and sign the standard WHO
declaration-of-interests form before the peer review process.

Evidence for the guideline:

We used the GRADE system (Grading of Recommendations, Assessment, Development and
Evaluation) for assigning the quality of evidence and strength of recommendations that
includes the following definitions [91]. Informed by the evidence required for the GRADE
Evidence to Decision (EtD) framework(s) was(were) done while considering changing strength
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of recommendations according to availability of some resources in the recommendations (both
ETD and changing strength of recommendation were not done in this guideline).

Description of the interpretation of the GRADE four levels of certainty of evidence:

Table 1. Classification of the Quality of Evidence

High

We are very confident that the true effect lies close to that of the estimate of the
effect.

Moderate | We are moderately confident in the effect estimate; the true effect is likely to

be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low

Our confidence in the effect estimate is limited; the true effect may be

substantially different from the estimate of the effect.

Very Low | We have very little confidence in the effect estimate; the true effect is likely to

be substantially different from the estimate of the effect.

GRADE EtD’s contextual factors, criteria and considerations that link to the strength of
recommendations:
Criteria and Considerations:

1.

Benefits and harms: When a new recommendation is developed, desirable effects
(benefits) need to be weighed against undesirable effects (risks/harms), considering any
previous recommendation or another alternative. The larger the gap or gradient in favor
of the desirable effects over the undesirable effects, the more likely that a strong
recommendation will be made.

Certainty of the evidence about the effects: The higher the certainty of the scientific
evidence base, the more likely that a strong will be made.

Values and preferences: If there is no important uncertainty or variability in how much
people value the main outcomes, it is likely that a strong recommendation will be made.
Uncertainty or variability around these values that could likely lead to different
decisions, is more likely to lead to a conditional recommendation.

Economic implications: Lower costs (monetary, infrastructure, equipment or human
resources) or greater cost-effectiveness are more likely to support a strong
recommendation.

Equity and human rights: If an intervention will reduce inequities, improve equity or
contribute to the realization of human rights, the greater the likelihood of a strong
recommendation.
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6. Feasibility: The greater the feasibility of an intervention to all stakeholders, the greater
the likelihood of a strong recommendation.

7. Acceptability: If arecommendation is widely supported by health workers and program
managers and there is widespread acceptance for implementation within the health
service, the likelihood of a strong recommendation is greater.

Table 2. Classification of the Strengths of Recommendations
Strong The desirable effects of an intervention clearly outweigh the undesirable

effects (or vice versa), so most patients should receive the recommended

course of action.

Conditional | There is uncertainty about the trade-offs. The clinician and patient need to
discuss the patient's values and preferences, and the decision should be

individualized.

Developing good practice statements:

The GDG/ GAG also developed good practice statements for this guideline, which are
actionable messages relevant to the guideline questions. The justification for each good practice
statement was carefully considered by the GDG/ GAG with an emphasis that they are clearly
needed. Good practice statements were developed, guided by the following GRADE criteria:
1- Message is really necessary with regard to actual healthcare practice

2- Have large net positive consequence (relevant outcomes and downstream consequences)
(GRADE EtD domains)

3- Collecting and summarizing the evidence is a poor use of time and resources

4- Include awell-documented, clear rationale connecting indirect evidence

5- Are clear and actionable statements.

The GDG/ GAG collectively drafted and finalized good practice statements with relevant
justifications and remarks to help with their interpretation, with close support and input from
the consultant and guideline methodologists.

We have used the Reporting Items for Practice Guidelines in Healthcare (RIGHT) extension

for adapted guidelines (RIGHT-Ad@pt Tool) as a reporting checklist for this guideline
adaptation process as recommended by the EQUATOR network.

Recommendations

Table 3. Recommendations

A. History taking
N | Health Source Recommendations | Quality | Strength of
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guestion Guideline of Recommendation
evidence
Al | In infants | Summary of | The first stage in | Moderate | Strong
and children | recommendations | clinical
of both | for the | management is to
sexes, aged | management of | racoqnize if
from 1 infantile seizures: abnormal
Task Force
month to 18 R movement or
eport for the .
years  who | || AE behavior has an
presents Commission  of | epileptic origin
with  acute | pediatrics, 2015
seizure,
what is the
added value | Guidelines for | Ask about prior
of  history | the Evaluation | history of epilepsy | Moderate | Strong
taking? And | and
what items | Management of
should  be | Status
fulfilled? Epilepticus,
Neurocrit care,
2012)
Guidelines for | AED, AED non- | Low Weak
the Evaluation | compliance, or (conditional)
and known allergies.
Management of
Status
Epilepticus,
Neurocrit care,
2012)
Evidence-Based | Address history of | Low Weak
Guideline: Ingestion of a toxin (conditional)
Treatment  of | or drug abuse as
Convulsive possible etiologies
Status of SE.
Epilepticus in
Children  and
Adults: Report
of the Guideline
Committee  of
the  American
Epilepsy
Society, 2016
Table 5. Recommendations
B. Clinical examination
N | Health Source Recommendation | Quality | Strength of
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guestions Guideline S of Recommendatio
evidence | n
D | infans| ST ion | seizures | Moderat | Stong
and children e
S for the
of both f
sexes, aged management 0
from 1 |n1_‘ant|Ie
month to 18 | SE1ZUres: Task
years  who Force Report for
the ILAE
presents ..
with Comml_ssmn of
suspected Pediatrics, 2015
acute
\8,5;12?% the Guidelines for the | Assessment of vital
Evaluation  and | signs: 02 saturation, | Very low | Weak
added value | Management  of | Bp, HR in the (conditional)
of vital data | status Epilepticus, | immediate (02 min)
recording in | Neurocrit  care, | tg establish  and
diagnosis of | 2012) support baseline vital
etiology, signs
and
directing
managemen
t decisions?
B . Guidelines for the | Neurologic exam is Weak
2 In Ir_\fants Evaluation  and | urgent (g—lo min) to Very low (conditional)
and children | pjanagement — of | evaluate for mass
of both | status Epilepticus, | lesion, acute
sexes, aged | Neurocrit  care, | intracranial process
from 11 2012)
month to 18
years who | Evidence-Based
presents Guideline: Address High
with Treatment of | respiratory Strong
suspected Convulsive monitoring to
acute Status prevent
seizures and | Epilepticus  in | cardiopulmonary
managed, Children and | arrest, during
what is the | Adults: Report of | anticonvulsant
added value | the Guideline | drug treatment in
of targeted | Committee of the | status epilepticus in
initial American children.
clinical Epilepsy Society,
neurologic | 2016
examination
in diagnosis
of etiology,
and
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directing
managemen
t decisions?

Table 6. Recommendations

C. Laboratory Evaluation

N | Health Source Recommendations | Quality | Strength of
questions Guideline of Recommendati
evidenc | on
e
C Guidelines for the | 1. Laboratory tests Weak
1 In Ir_1fants Evaluation  and | should be ordered |Very (conditional)
and children | wvanagement  of | pased on individual |
aged 1 month | status Epilepticus, clinical
to 18 years of | Neurocrit ~ care, | irc mstances  that
\?vohtg sex:rse, 2012 ir]cluo!e sugggst_ive
diagnosed as ?_Isé(?rlc or crlllnlcal
4 indings  suc as
2;\; |Srge'acute \éo;]nictjingtg_, diarrhea,
. ehydration, or
LZ%ardmg t?;ﬁ failur_e to return to
laboratory baseline alertness.
INVestigation | Treatment ~ of | 11. For all patients,
S’_ ] In convulsive status | grder laboratory | Very Weak
diagnostic | epjtepticus in | tests: blood glucose, | low (conditional)
evaluation, | chjjdhood: complete blood
what are the | Recommendatio count, calcium (total
routine ns of the Italian | and ionized),
laboratory League Against | magnesium, AED
Investigation Epilepsy - | Jevels.
s have to be ITALIAN
done in all LEAGUE
serum AED
level helpful
to improve
diagnosis of
acute
seizures?
C In Infants Guidelines for the | I1I. Consider based Very Weak
2 : Evaluation and on clinical low (conditional)
and children Management of oresentation
aged 1 month | status Epilepticus, a) Lumbar puncture
to 18 years of | Neurocrit care, (LP)
\t,)v?]tg sex:rse, 2012 _Sh;)huld be performed
. in the very young
ﬂ;ig.ﬁgsiiu?i child (<6 months), in
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seizure, the child of any age
regarding the with persistent
use of (cause unknown)
laboratory alteration of mental
investigation status or failure to
S, in return to baseline, or
diagnostic in any child with
evaluation, is meningeal signs. If
LP analysis increased intracranial
helpful  to pressure is
improve suspected, the LP
diagnosis of should be preceded
acute by an imaging study
seizures? Is of the head
brain
imaging b) Comprehensive
mandatory toxicology panel
before  it? including toxins | Very Weak
Are arterial/ that  frequently | low (conditional)
venous blood cause  seizures
gases, liver (i.e.  isoniazid,
function tricyclic
tests, genetic antidepressants,
testing, theophylline,
helpful  to cocaine,
improve sympathomimeti
diagnosis of cs, alcohol,
acute organophosphate
seizures? S, and
cyclosporine
Other laboratory
tests: liver function
tests, coagulation
studies, arterial blood
gases, and inborn
errors of metabolism
Table 7. Recommendations
D. EEG
N | Health Source Recommendations | Quality of | Strength of
questions Guideline evidence Recommendation
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D1 In Infants

and children
aged 1
month to 18
years of
both sexes,
who are
diagnosed
as  having
acute
seizures,
regarding
the use of
EEG in
diagnostic
evaluation,
is
standardized
EEG helpful
to improve
diagnosis of
acute
convulsive
seizures?

Evidence-
Based
Guidelines for
EEG
Utilization at
the University
Teaching
Hospital
(UTH) — 2011

Evidence-
Based
Guideline:
Treatment of
Convulsive
Status
Epilepticus in
Children and
Adults:
Report of the
Guideline
Committee of
the American
Epilepsy
Society, 2016

In the PICU, An
EEG is indicated
in all
unconscious
patients
suspected of
non-convulsive
status epilepticus
or  subclinical

seizures.  This
includes
comatose or
obtunded

inpatients of
unclear etiology
especially those
in whom
seizures
preceded the
onset of coma.

. EEG is

recommended

after a  first
unprovoked

seizure as it
might offer
insights into
recurrence risk
and/or the need
for further
neuroimaging.

In the treatment of
convulsive status

epilepticus in
children,

continuous EEG
monitoring is

indicated if second
therapy fails to
stop seizures, and
treatment
consideration
involves the use of
anesthetic doses of
either thiopental,
midazolam,
pentobarbital, or
propofol

Very low

Very low

Weak
(conditional)

Weak
(conditional)
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Guidelines IV.The use of
for the continuous EEG | Very low Weak
Evaluation (CEEG) is (conditional)
and usually required
Management for the treatment
of  Status of SE.
Epilepticus, | V. Continuous EEG
Neurocrit monitoring  should
care, 2012 | be initiated within 1
h of SE onset if
ongoing seizures are
suspected
VI. The duration of
cEEG  monitoring
should be at least 48
h in  comatose
patients to evaluate
for non-convulsive
seizures.
VII. The use of this
cEEG is encouraged
:grtigfy avallableca?; Good practice
facilities where the statement
optimum standard of
care is provided.
Table 8. Recommendations
E. Neuroimaging (CT / MRI Brain)
N | Health Source Recommendations | Quality of | Strength of
guestions Guideline evidence Recommendation
El Diagnosis and | I. The use of a brain Moderate

In infants and

children of

both  sexes,
aged from 1
month to 18
years who

presents with
acute seizures,
whilst the

Treatment of
the First
Epileptic
Seizure:
Guidelines of
the Italian
League
Against

CT scan or MRl in
the emergency room
is indicated when
specific interventions
may be needed.

Il. A CT scan is
strictly indicated
when a structural
lesion is suspected or

Strong
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primary Epilepsy, when the etiology of
assessment 2006 the seizure cannot be
and easily identified.
resuscitation Structural lesions
are being ir;(r:llude, an:ong
. others, post-
carrled' out, traum atFiJc
Regarding the complications,
added value of cerebral hemorrhage,
neuroimaging, brain edema, and
what is the space-occupying
role of lesions, which may
emergency be suggested by
head CT or post-ictal deficits
MRI in and/or persisting
improving impai_rment of
dlagnOSIS of consclousness.
acute I11. In the emergency
. room, MRI is not
co_nvuIS|ve indicated, except for
seizures? selected
circumstances, to be
evaluated on an
individual basis.
IV. The etiology of
Guidelines SE should be
for the | diagnosed as soon Mod
Evaluation |as possible and oderate Strong
and occur
Management | simultaneously and
of Status | in  parallel  with
Epilepticus, | treatment for
Neurocrit evaluation for mass
care, 2012) | lesions, meningitis,
encephalitis.
V. All patients with
SE should have Good practice
Head computed statement
tomography (CT)
scan
V1. Consider Brain
magnetic resonance Good practice
imaging statement
(MRI)based on
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clinical
presentation

Table 9. Recommendations

F. Therapies: Initial Therapy: 0 — 20 minutes: 1.
Benzodiazepines

N | Health Source Recommendatio | Quality | Strength of
guestions Guideline ns of Recommendatio
evidenc | n
e
F In Infants and EVIdEI.‘ICE-'Ba-SGd Benzodiazepines High Strong
1 . Guideline: are the  most
children aged 1 -
Treatment of | efficient group of
month to 18 ,
Convulsive drugs to  be
years of both o X
Status initially used in
sexes, who are o
i Epilepticus in | the treatment of
diagnosed as . .
having  acute Childrenand | acute convn_JI5|on
seizure.  what Adults: Report | after 5 minutes
. ' of the Guideline | from the start of
is the role of . .
. . Committee of | seizures
benzodiazepin i
L the American
es as an initial .
therapy in pre- E_pllepsy
hospital\hospit Society, 2016
al setting?
Treatment of | I. Pre-hospital Moderat Strong
convulsive status | Treatment: e
epilepticus in|{ As early as
childhood: possible by
Recommendatio | Trained personal
ns of the Italian | whether
League Against | medical\Para
Epilepsy - | medical or
ITALIAN caretaker.
LEAGUE
(LICE) 2013
Treatment of
convulsive status | ¢ Drugs of
epilepticus in | Choice: s
childhood: -Midazolam trong
Recommendatio | (intra-muscular — | Moderat
ns of the Italian | buccal — nasal) e
League Against | -Diazepam
Epilepsy - | (rectal)
ITALIAN
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LEAGUE
(LICE) 2013

Evidence-Based

Guideline:
Treatment of
Convulsive
Status
Epilepticus  in
Children and

Adults: Report of
the  Guideline
Committee of the
American
Epilepsy Society,
2016

Only one dose, not
to be repeated

1. Hospital
Emergency
Room:

. History of
pre-hospital use of
benzodiazepines
must be
considered as well
as timing.

. Doses
given within one
hour before ER
presentation must
be regarded as an

initial dose

O Midazolam

. It is the
most appropriate
type of
benzodiazepines
to be used.

. In the

hospital the whole
full dose to be
given as a single
dose better than
broken into
multiple doses.

O Diazepam

v diazepam
could be repeated
after 5 minutes
convulsion
continued

High

High

Moderat
e

Strong

Strong

Strong
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« Alternatively

IF VENOUS
ACCESS
UNAVAILABLE
. Use
midazolam:
buccal or
intranasal.
. Use
diazepam: rectal
. Follow up
for  signs  of
respiratory
depression as

hypoventilation,
pallor, decrease
oxygen saturation
Respiratory
support and
intubation may be
needed

High

Strong

Table 10. Recommendations

G. Therapies: Initial Therapy: 0 — 20 minutes: 2.
Non Benzodiazepine Therapy

2.1 Phenytoin and Phenobarbitone: First Phase
therapy : 5 - 20 minutes

N | Health Source Recommendatio | Quality | Strength of
guestions Guideline ns of Recommendatio
evidenc | n
e
G In Infants and Guidelines for the | Both phenytpin High Strong
1 , Evaluation  and | and phenobarbital
children  aged | wtanagement  of | are recommended
1 month to 18 | status Epilepticus,
years of both | Neurocrit  care,
sexes, who are | 2012)
diagnosed as
having acute .
seizure, what | Treatment  of | Phenytoin
is the role of | convulsive status | followed by
Phenobarbiton | epilepticus  in | Phenobarbital is Moderat Strong
e and | childhood: recommended if | €

phenytoin, as
an initial and

Recommendatio
ns of the Italian

benzodiazepines
fail
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second
therapy?

line

League Against
Epilepsy -
ITALIAN
LEAGUE
(LICE) 2013

Evidence-Based

Guideline:
Treatment of
Convulsive
Status
Epilepticus  in
Children and

Adults: Report of
the Guideline
Committee of the
American
Epilepsy Society,
2016

Guidelines  for
the  Evaluation
and Management

of Status
Epilepticus,
Neurocrit  care,
2012).

Treatment of
convulsive status
epilepticus in
childhood:
Recommendatio
ns of the ltalian
League Against
Epilepsy -
ITALIAN
LEAGUE
(LICE) 2013.
Evidence-Based
Guideline:
Treatment of
Convulsive
Status
Epilepticus  in

Phenobarbital is
recommended in
the absence of
benzodiazepines

Second phase
therapy: 20 - 40
minutes

. Phenytoin
and Phenobarbital
are recommended

. They are
not used
sequentially, but
alternating.
Generally,
phenytoin
precedes
phenobarbital on
account of a better
safety profile

High

Moderat

Moderat

Strong

Strong

Strong
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Children and
Adults: Report of
the Guideline
Committee of the
American

Epilepsy Society,

2016

Table 11. Recommendations

2.2 Valproate
N | Health Source Guideline | Recommendations | Quality | Strength of
guestion of Recommendation
evidence
H1 In infants Evidence-Based e IV Sodium Moderate Stron
Guideline: valproate is an g
and Treatment of option in the
children | convulsive  Status second-therapy
of  both | Epilepticus in phase and should
Sexes, Children and begin when the
aged from | Adults: (AES seizure duration
1 month | guidelines. reaches 20
to 18 minutes.
years who
are
diagnosed
as having * gggiﬂsn? of IV
acute Epilepsy Currents, valproate is
Seizure, Vol. 16, No. 1 dependent on its Good practice
regarding | (January/February) | availability statement
the use of | 2016 pp. 48-61: especially in
sodium tertiary care
valproate centers where
in the optimum care is
treatment, provided.
what is
the role of .
sodium Vfilprom alc_l((jj
valproate, | Treatment of glt:rrr?a?ix: ':o
as a third :
line COUIVU|_5'Ve Status | phenytoin and Strong
therapy? epi eptlcu§ In'| phenobarbital. It Moderate
childnood: | should be used
Recommendations | \vith extreme
of the ltalian | caytion, however,
League  Against | particularly in
Epilepsy - | young children,
ITALIAN when a possible
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LEAGUE (LICE)
2013

metabolic etiology
has not been ruled
out.

Table 12. Recommendations

2.3 Pyridoxine

N | Health Source Recommendation | Quality | Strength of
guestions Guideline S of Recommendatio
evidenc | n
e
| . Summary of Consider vitamin- .
In infants and . ) Good practice
) recommendations
| children  of for the ((jepﬁggi?;glosreases statement
both  sexes, |  management of pr;};idoxal-
aged from 1| infantile seizures: ohosphate) in the
month to 18 | Task Force Report earlv mvoclonic
years who are | for the ILAE 'Iy y
diagnosed as Commission of | €PIIEPSY group
having acute Pediatrics, 2015
seizures  and L Young children with
transferred to GU|deI|r_1es for the epilepsy  (under 3 Low Weak
..o | Evaluation  and | EPV€PSY ”
PICU  with Management  of years) who develop (conditional)
convulsive Status Epilepticus, SE  lasting 30
status Neurocrit care, | minutes, gspeually
epilepticus 2012) if myoclonic should
not receive pyridoxine
adequately trial in case they
responding to have pyridoxine
first.  second dependent/responsiv
and third line © SEIZUTEs.
medications,
what is the
role of | Evidence-Based | |y Levetiracetam
!)evetlracetam Guideline: or oral through a
' Treatment  of | nasogastric ~ tube | Very
Convulsive Status | coyld be given in | low Weak

Epilepticus in
Children and
Adults: Report of
the Guideline
Committee of the
American
Epilepsy Society,
2016

Treatment of
convulsive status

the second phase
therapy for SE

This drug can be
used for continued

(conditional)
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epilepticus in | oral therapy, does | Very Weak

childhood: not cause | low (conditional)
Recommendation | significant side
s of the Italian | effects, and needs
League Against | no preliminary

Epilepsy - | check of renal
ITALIAN function.
LEAGUE (LICE)

2013

Evidence to recommendations: Considerations

The GDG/ GAG was guided by the results of the AGREE |1 appraisals of the eligible CPGs
and thoroughly reviewed the recommendations of the original source WHO CPGs in
consideration of local contextual factors related to the national Egyptian health system like
burden of the disease, equity, acceptability, feasibility, and other relevant factors. The GDG
decided through an informal consensus process to adopt most recommendation. both ETD and
changing strength of recommendation were not done in this guideline).

Also, GDG/ GAG develops group of good practice statements to improve acceptability and
feasibility.

Implementation Tools and Considerations

To improve healthcare provision, quality, safety, and patient outcome, evidence-based
recommendations must not only be developed, but also disseminated and implemented at
national and local levels and integrated into clinical practice.

Dissemination involves educating related healthcare providers to improve their awareness,
knowledge and understanding of the guideline’s recommendations. It is one part of
implementation, which involved translation of evidence-based guidelines into real life practice
with improvement of health outcomes for the patients.

Implementation requires an evidence-based strategy involving professional groups and
stakeholders and should consider the local cultural and socioeconomic conditions. Cost-
effectiveness of implementation programs should be assessed.

Specific steps need to be followed before clinical practice recommendations can be integrated
into local clinical practice, particularly in low resource settings.

Steps of implementing Emergency Management (Diagnosis and Treatment) of Seizures
in Children beyond the Neonatal Period strategies into the Egyptian health system:

1. Develop a multidisciplinary working group.

2. Assess the status of nutritional care delivery, care gaps and current needs.

3. Select the material to be implemented, agree on the main goals, identify the key
recommendations for diagnosis, treatment and prevention and adapt them to the local
context or environment.

4. ldentify barriers to, and facilitators of implementation.

Select an implementation framework and its component strategies.
6. Develop a step-by-step implementation plan:
e Select the target populations and evaluate the outcome.
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Identify the local resources to support the implementation.
Set timelines.
Distribute the tasks to the members.
Evaluate the outcomes.
7. Continuously review the progress and results to determine if the strategy requires
modification.
Guideline implementation strategies will focus on the following: -
1. For Practitioners

e Educational meetings: conferences, lectures, workshops, grand rounds,
seminars, and symposia.

e Educational materials: printed or electronic information (software).

e Web-based education: computer-based educational activities.

e A trained person meets with providers in their practice setting to provide
information with the intention of changing the provider’s practice. The
information may include feedback on the performance of the provider(s).

e Reminders: the provision of information verbally, on papers or on a computer
screen to prompt a health professional to recall information or to perform or
avoid a particular action related to patient care.

e Optimize professional-patient interactions, through mass media campaigns,
reminders, and education materials.

e Practice tools: tools designed to facilitate behavioral/practice changes, e.g.,
flow charts.

2. For Patients and care givers

e Patient education materials (Arabic booklet): Printed/electronic information
aimed at the patient/consumer, family, caregivers, etc.

e Reminders: the provision of information verbally, on papers or electronically
to remind a patient/consumer to perform a particular health-related behaviors.

e Mass media campaigns.

3. For Nurses

e Educational meetings: lectures, workshops or traineeships, seminars, and
symposia.

e Educational materials: printed.

e A trained person meets with nurses in their practice setting to provide
information with the intention of changing the provider’s practice.

e Reminders: the provision of information verbally, on paper or on a computer
screen to prompt them to recall information or to perform or avoid a particular
action related to patient care.

e Practice tools: tools designed to facilitate behavioral/practice changes.

4. For Stakeholders
Plans have been made to contact with all the health sectors in Egypt including all
sectors of the Ministry of Health and Population, National Nutrition Institute,
University Hospitals, Ministry of Interior, Ministry of Defense, Non-Governmental
Organizations, Private sector, and all Health Care Facilities.
e Information and communication technology: Electronic decision support,
order sets, care maps, electronic health records, office-based personal digital
assistants, etc.
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e Any summary of clinical provision of health care over a specified period may
include recommendations for clinical action. The information is obtained
from medical records, databases, or observations by patients. Summary may
be targeted at the individual practitioner or the organization.

e Administrative policies and procedures.

e Formularies: Drug safety programs, electronic medication administration
records.

5. Other activities to assist the implementation of the adapted guideline’s
recommendations include:

e International initiative: Dissemination of the presented adapted CPG
internationally via sending the final adapted CPG to the Guidelines International
Network (GIN) Adaptation Working Group and contacting the CPG developers.

e Gantt chart has been designed to manage the dissemination and implementation
stages for the adapted CPG over an accurate time frame (Appendix).

Guideline Implementation Tools

Educational materials based on this Adapted CPG for Emergency Management (Diagnosis and
Treatment) of Seizures in Children beyond the Neonatal Period have been made available in
several forms including:

Table (13): CPG implementation strategies

Focus of

Strategy Strategies

Educational meetings: Conferences, lectures, workshops or
traineeships, grand rounds, seminars, and symposia.

Educational materials: Printed or electronic information.
Web-based education: Computer-based educational activities.
Educational outreach/academic detailing: A trained person meets
with providers in their practice setting to provide information with
the intention of changing the provider’s practice. The information
may include feedback on the performance of the provider(s).
Audit and feedback: Any summary of the clinical provision of
Practitioners health care over a specified period; may include recommendations
for clinical action. The information is obtained from medical
records, databases, or observations of patients. The summary may
be targeted at the individual practitioner or the organization.
Reminders: The provision of information verbally, on paper or on
a computer screen to prompt a health professional to recall
information or to perform or avoid a particular action related to
patient care.

Local opinion leaders: Providers nominated by their colleagues as
“educationally influential.” In general, such individuals are
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Focus of
Strategy

Strategies

identified by their peer colleagues, are trained as change agents,
and operate within their communities to teach and enable change.
Patient-mediated interventions: Interventions directed at patients
(e.g., mass media campaigns, reminders, education materials) to
optimize professional-patient interactions.

Practice tools: Tools designed to facilitate behavioral/practice
changes, e.g., flow charts.

Patient education materials: Printed/electronic information aimed
at the patient, consumer, family, caregivers, etc.
Mass media campaigns
Reminders: The provision of information verbally, on paper, or
electronically to remind a patient/consumer to perform a particular
health-related behavior.
Decision-support tools: Aids designed to facilitate shared decisions
by patients and their physicians
Changes to health care teams: Changing tasks or responsibilities of
health professionals or compositions of health professional groups.
Information and communication technology: Electronic decision
support, order sets, care maps, electronic health records, office-based
personal digital assistants, etc.
Audit and feedback: Any summary of a clinical provision of health
care over a specified period; may include recommendations for
clinical action. The information is obtained from medical records,
databases, or observations by patients. The summary may be
targeted at the individual practitioner or the organization.
Administrative procedures/policies
Formularies: Drug safety programs, electronic medication
administration records.
Financial incentives or penalties: The use of remuneration for the
performance of certain functions or actions, e.g., screening
procedures in primary care.

e Mandated practices

Patients

Organization
s and
regulatory
bodies

Example of Dissemination and Implementation Proposed Resources

Educational materials based on this Adapted CPG for acute management of seizures in
children beyond the neonatal period shall be made available in several forms, including a
pocket guide for health care professionals and for parents/caregivers.
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proposed Implementation tools:-

Patient Resources (Information) (Arabic).

Pocket Guide/Quick Reference Summary (English)
Power Point Slide Presentation.

Clinical Algorithm

Drug Table

1. Pediatric Emergency Triage:

Pocketbook of hospital care for children: Second edition.

Guidelines for the management of common childhood illnesses
http://apps.who.int/iris/bitstream/10665/204463/1/9789241510219 eng.pdf
?ua=1

Pediatric emergency triage, assessment, and treatment: care of critically-ill
children Updated guideline
http://apps.who.int/iris/bitstream/10665/204463/1/9789241510219 eng.pdf

?ua=1
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Triage of all sick children

EMERGENCY SIGNS:

[f any sign s positive, call for help, assess and resuscitate, give
treatment(s), draw blood for emergency laboratory investigations
(glucose, malaria smear, Hh)

ASSESS TREAT

Do not move neck if a carvical sping
njry is possible, but apen the airway.

Rirway and breathing IFforeign body aspirated

I Obstructed or » Manage airway in choking
ahsent breathing child (Chart 3)
or ; i

B Cenrl yansis [fno forelgn'hudy aspirated
o 4 M'anageawway([}hartd}

I Severe respiratory P Give oxygen (Chart 5]
disiress » Make sure the child is warm

Bncula?mn‘ b Stopany bleeding

Cold skin with: b Give oxygen (Chart 5)

I Capillary refil P Make sure the child is warm.

longerthan3s ~ checkfor  [f no severe malnulrition

and savane ) '
B Weikandfast  manunton  ® Insertan IV ing and begin
qiving fluids rapidly (Chart 7).

pulse
[f peripheral IV cannot be
inserted, insert an infraosseous
or external jugular lin
(see pp. 340-342).

|f severe malnutrition:

If lethargic or unconscious:

» Give [V glucose (Chart 10).

p Insart [V line and give fluidg
(Chart §).

If not lethargic or unconscious:

» Give glucase orally or by
nasogastric tube.

P Proceed immediately to full
acsessment and traatment.
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EMERGENCY SIGNS:

If any sign is positive: call for help, assess and resuscitate, give
freatment(s), draw blood for emergency lahoratory investigations
(glucose, malaria smear, Hb)

ASSESS TREAT

Do nat move neck i you suspect cervical
spine injury, but apen the airway,

Goma/ » Manage the airway (Chart4)
convlsing » [fconvulsing, give diazepam rectally
B Coma (Chart9)

" » Position the unconscious child (if

B Convulsi head or neck trauma is suspected,

o sabizehe ek ) (Chrt 6,

» Give [V glucose (Chart 10).
Severe -
PSRN [ {RRHOEA ; Make aurethle Gh".d.ls warm.
— PLUS o severe malnutrition:

{D.g,iy;’ ‘;‘:Md » Insertan |V line and begin giving
i darthoza) — wosigs fuids rapdly ollowing Chart 11 and
Diarhoeaplus ~ Posive diarrhoea treatment plan G in hospital

anytwoofthese  Ghackfor (Chart 13, p. 131).
signs: Sevm

& |f severe malnutrition:
B Lethargy TAROD ) oot ngertan Ve,
I Sunken eyes » Proceed immediately to full
I Very slow skin pinch assessment and treatment (see
W Unable to drink or drinks section 14, p.19).
poarly
PRIORITY SIGNS
These children need prompt assessment and treatment
1 Tinyinfant (< 2 months) W Restless, confinuously iritable, or lethargic
W Temperature very high W Refarral (urgent)
W Trauma or other urgentsurgical - I Malnutrition: visiale sevare wasting
condition W Ogdema of both faet or face
1 Pallor (severa) W Burns (major)
| Poisoning (history of)
W Pain (severs) Note: & child has trauma or ather surgical problems,
I Respiratory distress get surgical help orfollow surgical quidelines.
NON-URGENT

Proceed with assessmen! and further treatment according to fhe child's prioriy.
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2. Quick Summary Guide

History taking

Status Epilepticus in Children
and Adults: Report of the
Guideline Committee of the
American Epilepsy Society,
2016

Summary of recommendations | 1. The first stage in clinical management is to Level B
for the management of infantile recognize if abnormal movement or behavior

seizures: Task Force Report has an epileptic origin

for the ILAE Commission of

Pediatrics, 2015

Summary of recommendations | 2. Rule out febrile seizures Level B
for the management of infantile

seizures: Task Force Report

for the ILAE Commission of

Pediatrics, 2015

Guidelines for the Evaluation | 3. Ask about prior history of epilepsy Level B
and Management of Status

Epilepticus, Neurocrit care,

2012)

Guidelines for the Evaluation | 4. AED given, AED non-compliance, or Level C
and Management of Status known allergies.

Epilepticus, Neurocrit care,

2012)

Evidence-Based Guideline: | 5. Address history of Ingestion of a toxin or Level C
Treatment of  Convulsive drug abuse as possible etiologies of SE.

Clinical Examination

Status Epilepticus in Children
and Adults: Report of the
Guideline Committee of the
American Epilepsy Society,
2016

anticonvulsant drug treatment in status
epilepticus in children.

Guidelines for the Evaluation | 1. Assessment of vital signs: O2 saturation, BP, Level U
and Management of Status HR in the immediate (0—2 min) to establish

Epilepticus, Neurocrit care, and support baseline vital signs

2012)

Guidelines for the Evaluation | 2. Neurologic exam is urgent (5-10 min) to Level U
and Management of Status evaluate for mass lesion, acute intracranial

Epilepticus, Neurocrit care, process

2012)

Evidence-Based Guideline: | 3. Address respiratory monitoring to prevent Level A
Treatment of  Convulsive cardiopulmonary arrest, during

Laboratory Evaluation

epilepticus  in  childhood:
Recommendations  of  the
Italian League Against
Epilepsy - ITALIAN LEAGUE
(LICE) 2013

glucose, complete blood count, calcium
(total and ionized), magnesium, AED levels.

Guidelines for the Evaluation | 1. Laboratory tests should be ordered based on Level U
and Management of Status individual clinical circumstances that
Epilepticus, Neurocrit care, include suggestive historic or clinical
2012 findings such as vomiting, diarrhea,
dehydration, or failure to return to baseline
alertness.
Treatment of convulsive status | 2. For all patients, order laboratory tests: blood Level U
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Guidelines for the Evaluation
and Management of Status
Epilepticus, Neurocrit care,
2012

c)

d)

e)

Consider based on clinical presentation
Lumbar puncture (LP).

Should be performed in the very young child
(<6 months), in the child of any age with
persistent (cause unknown) alteration of
mental status or failure to return to baseline,
or in any child with meningeal signs. If
increased intracranial pressure is suspected,
the LP should be preceded by an imaging
study of the head

Comprehensive toxicology panel including
toxins that frequently cause seizures (i.e.
isoniazid, tricyclic antidepressants,
theophylline, cocaine, sympathomimetics,
alcohol, organophosphates, and cyclosporine
Other laboratory tests: liver function tests,
coagulation studies, arterial blood gases, and
inborn errors of metabolism

Level U

Level U

Evidence-Based Guidelines for
EEG Utilization at the
University Teaching Hospital
(UTH) — 2011

VI.

In the PICU, An EEG is indicated in all
unconscious patients suspected of non-
convulsive status epilepticus or subclinical
seizures. This includes comatose or
obtunded inpatients of unclear etiology
especially those in whom seizures preceded
the onset of coma.

EEG is recommended after a first
unprovoked seizure as it might offer insights
into recurrence risk and/or the need for
further neuroimaging.

Level U

Evidence-Based Guideline:
Treatment of  Convulsive
Status Epilepticus in Children
and Adults: Report of the
Guideline Committee of the
American Epilepsy Society,
2016

VII.

In the treatment of convulsive status
epilepticus in children, continuous EEG
monitoring is indicated if second therapy
fails to stop seizures, and treatment
consideration involves the use of anesthetic
doses of either thiopental, midazolam,
pentobarbital, or propofol.

Level U

Guidelines for the Evaluation
and Management of Status
Epilepticus, Neurocrit care,

2012

Diagnosis and Treatment of the
First Epileptic Seizure:
Guidelines of the Italian
League Against Epilepsy, 2006

VIII.

IX.

XI.

The use of continuous EEG (CEEG) is
usually required for the treatment of SE.
Continuous EEG monitoring should be
initiated within 1 h of SE onset if ongoing
seizures are suspected

The duration of cEEG monitoring should be
at least 48 h in comatose patients to evaluate
for non-convulsive seizures.

The use of this cEEG is encouraged to be
available at tertiary care facilities where the

The use of a brain CT scan or MRI in the
emergency room is indicated when specific
interventions may be needed.

A CT scan is strictly indicated when a
structural lesion is suspected or when the
etiology of the seizure cannot be easily
identified. Structural lesions include, among
others, post-traumatic  complications,

Level U

Guideline Adaptation
Group and External
Reviewer

optimum standard of care is provided.
Neuroimaging (CT / MRI Brain)

Level 2
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Initial Therapy: 0 — 20 minutes

1. Benzodiazepines
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2. Non Benzodiazepine Therapy
2.1 Phenytoin and Phenobarbitone

First Phase therapy: 5 - 20 minutes

Second phase therapy: 20 - 40 minutes

2.2 Valproate
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Evidence-Based Guideline:
Treatment of  Convulsive
Status Epilepticus in Children
and Adults: (AES guidelines:
Epilepsy Currents, Vol. 16, No.
1 (January/February) 2016 pp.

e |V Sodium valproate is an option in the
second-therapy phase and should begin
when the seizure duration reaches 20
minutes.

e The use of IV Sodium valproate is
dependent on its availability especially

Level B

Recommendations of
Guideline Adaptation
Group and External

epilepticus  in  childhood:
Recommendations of  the
Italian League Against
Epilepsy - ITALIAN LEAGUE
(LICE) 2013

Summary of
recommendations for the
management of infantile
seizures: Task Force Report
for the ILAE Commission of
Pediatrics, 2015

Guidelines for the Evaluation
and Management of Status
Epilepticus, Neurocrit care,

Evidence-Based Guideline:
Treatment of  Convulsive
Status Epilepticus in Children
and Adults: Report of the
Guideline Committee of the
American Epilepsy Society,
2016

Treatment of convulsive status
epilepticus  in  childhood:
Recommendations of the
Italian League Against
Epilepsy - ITALIAN LEAGUE
(LICE) 2013

phenytoin and phenobarbital. It should be
used with extreme caution, however,
particularly in young children, when a
possible metabolic etiology has not been
ruled out.

Consider  vitamin-dependent  diseases
(pyridoxine or pyridoxal-phosphate) in the
early myoclonic epilepsy group

Young children with epilepsy (under 3 years)
who develop SE lasting 30 minutes,
especially if myoclonic should receive
pyridoxine trial in case they have pyridoxine
dependent/responsive seizures.

IV Levetiracetam or oral through a
nasogastric tube could be given in the second
phase therapy for SE

This drug can be used for continued oral
therapy, does not cause significant side
effects, and needs no preliminary check of
renal function;

48-61: in tertiary care centers where optimum Reviewers
care is provided.
Treatment of convulsive status | ¢  Valproic acid offers a valid alternative to Level 1B

2.3 Pyridoxine

Expert opinion class 4

Level C

2012
2.4 Levetiracetam

Level U

Level 4
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3. Overall Seizure Care Pathway

Pre-Hospital Treatment

Assess type and route of

administration of Rescue

Treatment e Stjll convulsing Terminate before arrival

Evaluate need for further = Stabilize = Single-self liming convulsion
treatment = Use acute treatment *  Awake and alert for 90 minutes
protocol [ = Normal neurological

examination
. Normal routine lab tests

I

Seizure not = Seizures terminated Refer to pediatric
terminated = Abnormal neurology Seizure Neurology Clinic (rapid
= Not fully conscious in terminated with access)
90 min 1 line drugs

Decision Analysis for

OPD investigation
Consider status ADMIT to the g
Epilepticus Hospital
!
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4. Detailed National Seizure Care Pathway

Operational Definitions:

e  Status Epilepticus: Motor seizure or typical epileptic seizure longer than D minutes or
two or more seizures without return of consciousness between seizures.

o  Established Status Epilepticus: Seizure continues after benzodiazepine administration

o  Refractory Status Epilepticus: Seizure continues after first and second line therapy

! Determine which medicines have been given for this episocle: when and how much
| Known epilepsy:
Check outpatient

seizure plan

Seizure continues for 2 D minutes, Give I*t dose of I*t Line benzodiazepine

v

Dosel:

Give D min after
seizure onset

Seizure continues for J minutes after It benzo: give 24 dose of I** Line

Give D min after
dose 1 if seizure

continues



No History Epilepsy or Established Epilepsy Hypotension /
Unknown History Options Myocardial Dysfunction

Give D min after
21d henzo if seizure

SIS . .

e  Dose 2 tobe given D minutes after dose 1 has finished infusing
e  While giving Dose 2: order 34 Line Medication

I
Seizures continues for 10 minutes after 2°d dose of 2#d line drug treatment

!
. Hospital Admission

Start Midazolam

!
Midazolam bolus 0.15m5/1cg (max IOm) and continues infusion x 24 hours
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* recognize if abnormal movement or behavior has an epileptic origin

* Rule out febrile seizures

* Ask about prior history of epilepsy

* AED given, AED non-compliance or known allergies. or toxicity

* Address history of Ingestion of a toxin or drug abuse as possible etiologies of SE.

History

* Assessment of vital signs: 02 saturation, BP, HR in the immediate (0-2 min) to establish and support baseline vital signs

. . . .
Clinical Examination
* Neurologic exam is urgent (5-10 min) to evaluate for mass lesion, acute intracranial process
a n d IVI o n ito ri n g . ?ﬁiﬂ:::.respirawry monitoring to prevent cardiopulmonary arrest, during anticonvulsant drug treatment in status epilepticus in

* Blood glucose
* Complete blood count
 Calcium (total and ionized), Magnesium

La bs AED levels.
* Toxicology screen: prolonged seizure / SE with no apparent etiology
¢ Lumbar puncture and cSF examination as indicated
* Other laboratory tests: liver function tests, coagulation studies, arterial blood gases, and inborn errors of metabolism
as needed

* ACTscan if a structural lesion is suspected (suggested by post-ictal deficits and/or isting impairment of i ) or when
etiology cannot be easily identified.
* In the emergency room, MRl is not indit

Imaging

except for individual selected cir

* Recommended after a first unprovoked seizure as soon as possible if the patient is stabilized for 12 - 24 hours
* Inthe PICU, inall ious patients of non-c Isive status epilepticus or inical seizures.
* Inc Isive status epilepti i EEG (cEEG) monitoring if second therapy fails to stop seizures

Lumbar puncture (LP) should be performed in:

1. The very young child (<6 months),

2. The child of any age with persistent (cause unknown) alteration of mental status or failure
to return to baseline,

3. Any child with meningeal signs.

If increased intracranial pressure is suspected, the LP should be preceded by an imaging study

of the head

Assess Risk of Meningitis or Intracranial Infection
History Physical Signs Complex Features

>3 days duration of
illness

Seen by the previous
doctor in previous 24
hours

Drowsiness or vomiting
at home

Infants 6 — 12 months
old deficient in Hib or
pneumococcal vaccines
or immunization status
cannot be determined

Petechiae
Questionable nuchal
rigidity

Drowsiness
Convulsing on
examination
Weakness or
neurological deficit on
examination

Signs of infection of
head or neck with
potential for intracranial
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Focal seizures

Seizure duration > 15
minutes

Multiple seizures in 24
hours

Meningitis Less Likely
Prior febrile seizures
Pre-existing
neurological findings
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e Pretreated with extension (e.g.
antibiotics mastoiditis,
sinusitis..etc)
e Bulging anterior
fontanelle

*IM Midazolam: 0.2 mg/kg Max 10 mg/dose) if seizure lasts 2 5
O minutes, repeat dose in 5 minutes if seiure continues
eBuccal Midazolam: 0.2 mg/kg (max 10 mg/dose) if seizure lasts = 5
minutes, repeat dose in 5 minutes if seiure continues

eRectal Diazepam: 0.5 mg/kg (max 20 mg/dose) if seizure lasts 25
minutes, repeat dose in 5 minutes if seiure continues

IV * Diazepam: 0.25 - 0.5 mg/kg max 10
mg/dose ( 5 mg/min), ) if seizure
lasts 2 5 minutes, repeat dose in 5

ACCESS minutes if seiure continues
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2" Line Medications

Phenytoin followed by phenobarbital is recommended if benzodiazepines fail (Level 2B,
Grade B).

Phenobarbital is recommended if no benzodiazepines available (Level A).

Phenytoin and phenobarbital are not used sequentially but alternating. Generally,
phenytoin precedes phenobarbital based on better safety profile (Level B)

IV valproate is used as an alternative based on its availability especially in tertiary care
centers (Expert Opinion)

IV valproate is used with extreme caution especially in young children when a metabolic
etiology has been ruled out (Level 1B, Grade A)

IV levetiracetam or through a nasogastric tube is an alternative (Level U). It can be used
for continued oral therapy, does not cause significant side effects, and needs no
preliminary check for renal function (Level 4, Grade C).
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eDose 1: PHENObarbital IV 20 mg/kg IV loading dose
eDose 2:: PHENObarbital 10 mg/kg IV (total 30 mg/kg max)

*DOSE 1: PHENYtoin IV 20 mg PE/kg
*DOSE 2: PHENObarbital IV 20mg/kg then 5mg/kg (max total 30 mg/kg)

eDose 1: PHENYtoin IV 20mg/kg
*Dose 2: PHENObarbital IV 20mg/kg

*Dose 1: Valporic acid if available 40 mg/kg max 3000 mg/dose, single dose
eDose 2: PHENYtoin IV 20mg/kg

eDose 1: Levetiracetam IV 40 mg/kg (max 3,000 mg)
eDose 2: Levetiracetam IV 20 mg/kg (max 1,500 mg)
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- Asearly as possible (Level 1B — Grade A and Level 2 — Grade B)
- Better by trained personnel (medical/paramedical) or by a caregiver.
- Drugs of Choice:
- Midazolam:
o Intra-muscular:
13—-40kg: 5mg

>40 kg: 10 mg
o Buccal: 0.5 mg/kg (max 10 mg)
- Diazepam:
o Per-rectal:
2—-5years: 0.5mg/kg
6 — 11 0.3mg/kg
years:

>12 years: 0.2 mg/kg

It can be given by the “Syringe Method” where the IV preparation 5 mg/ml trickled from a
syringe into which the midazolam has been drawn up using insulin syringe to deliver 1 ml i.e.
5 mg midazolam.

Buccal Midazolam — Syringe Method:

Step 1: Open the ampoule of midazolam
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ampoule and syringe upright with the ampoule above the
syringe. Withdraw the required dose as prescribed by your
doctor into a 1mL syringe. Push out any big air bubbles
and check the amount of midazolam in the syringe.
Remove the ampoule from the syringe.

Step 2: Insert the syringe into the ampoule and hold the Step 2 }[ﬁ;
|

Step 3: Lay your child on their side (recovery position).
Open their lips and slowly trickle the midazolam from the
syringe into the inside of the lower cheek

The calculated dose is applied to the buccal cavity
between the gum and the cheek. Massage the cheek
gently after administration. There is no need to open your
child's jaw. The solution does not need to be swallowed.

Step 4: Watch your child's breathing and seizure activity
while they remain lying on their side in the first aid
position.

Step 5: Write down the time that the seizure started, when
the midazolam was given and when the seizure stopped.

It can be given by the “Syringe Method” where the IV preparation 5 mg/ml trickled from a
syringe into which the diazepam has been drawn up using insulin syringe to deliver 1 mli.e. 5
mg diazepam.
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Rectal Diazepam — Syringe Method:

Put person on their side Get medicine. Get syringe. Push up with thumb and pull t
where they can't fall. Note: Seal Pin is attached to the cap. remove cap from syringe. Be sure
Seal Pin is removed with the cap.

— 2

Lubricate rectal tip Turn person Bend upper leg forward
with lubricating jelly. on side facing you. to expose rectum. expose rectum.

il el ¥, /A g i £
Genlly inserl syringe lip inlo rectumn. Slowly count 1o 3 while gently Slowly count lo 3 before Slowly count to 3 while
Nota: Rim should be snug against pushing plunger in urtil it stops. removing syringe from recturn. holding buttocks together to
rectal opening. prevent leakage.
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5. Emergency Seizure Management Algorithm

Emergency Pediatric Seizure Management Algorithm

Time is calculated from onset of seizure even hefore arrival to the ER

If seizure continues If seizure continues

. ABC + rapid neuro. exam + l
assess CNS infection +

record seizure onset + ask
pre-hosnital rescue druas

2. Secure IV access + check | | 6. gne ofthe following: 7. IV Diazepam 0.25 - 05
fandom blood glucose || Vidazolam 0.2 mg/kg (max 10
(finger stick) + + prepare 10
- mg/kg  (max. may/dose)

mg/dose) —
3. Ifblood glucose < 0 mg/d: .
<2 years:4mikg 6 10% IV - Buccal Midazolam 0.2
- =2years: 2mifkg G 10% IV mg/kg (max. 10
— mg/dose)

4. Golden blood sample for \\/ ¥

labs. To be individualized - ] :
(CBC - calcium - magnesium 8 izure continues

- AED levels - toxicology - minutes after 1% Benzo
LFTs - Urea & creat. - Dose, Give 2™ Benzo
Coagulation ~ tests - Dose once

§. LP & CSF (+ prior CT):
- < 6 months
- Persistently  altered
mental status
- Meningeal signs

~
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Emergency Pediatric Seizure Management Algorithm

Time is calculated from onset of seizure even before arrival to the ER

If seizure continues

If seizure continues

If seizure continues for 10
minutes after 2™ Dose of
Second Line

10.Admit  to  hospital
(preferably ICU) and
Start Midazolam Drip as
holus 0.15 mg/kg (max
10 mg) and continues
infusion for 24 hours

I s.e|zure contm:es for§ If seizure continues for 5 minutes
minutes afer 2 Benzo after 1% Dose of Second Line
Dose
L 11,Give Dose 2 § minutes
Line Therapy after dose 1 has fiished
— —
i l Y
No Epilepsy With Epilepsy No Epilepsy With Epilepsy
l Ll ey
anonts || 2lmonhs | | <2years || 22years amaths || 3lmoots | | <2y€a0s || 22years
s l . Valporic . ! ! l
PHENOD || puenvio PHENYt || acid if PHENOb | | PHENObar PHENOD || PHENYt
U | — ginlv || available arbital bital IV amitallV || iy
LU | Nmg || 4Imokg 1 T 2mgg | | 2mgkg
mgfkg N max 3000 mg/kg IV
: g myldose, iy
Inadmg | 1 [tutal 30 (max toal
dnea single mahg || onglg
dose T
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6. Drug Table
Table: Intermittent Drug Dosing in Emergency .7

Seizure and Status Epilepticus Management
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Drug Initial Administratio Serious Considerations
Dosing n Rates and Adverse
Alternative Effects
Drug Dosing
Recommenda
tions
glioblastoma
multiforme

Pyridoxine | Loading: while
administer | monitoring _In Some
ing 100 the EEG, |n_d|V|duaIs
mg of oxygen W'th :
pyridoxine | saturation, pyridoxine-
intravenou | and vital dependent
sly signs eplle_p_sy,

significant

If clinical In individuals | neurologic,
response | with and
is not pyridoxine- cardiorespirat
demonstra | dependent ory
ted, the epilepsy, depression
dose clinical follows this
should be | seizures trial, making
repeated generally close
every 5— | cease over systemic
25 min up | several monitoring
to a minutes. essential.
maximum
of 500 mg. A :

correspondin

g change

should be

observed in

the EEG; in

some

circumstance

s, the change

may be

delayed by

several

hours.

Levetiracetam | 20-60 bolus of 13— | The following Minimal drug
mg/kg IV 70 mg/kg — 60 | adverse interactions
twice daily | mg/kg, reactions may Not

maximum be observed: hepatically
4500 - Behavioral metabolized
mg/dose, Abnormalit Levetiracetam
single-dose, ies and in the oral
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Limitations and suggestions for further research needs

Future research recommendations for the Emergency Management (Diagnosis and Treatment)
of Seizures in Children beyond the Neonatal Period in the Egyptian context could include:
e Further studies on pharmacological & surgical role in convulsions in children.

These recommendations aim to address specific challenges and characteristics of the Egyptian
context, potentially leading to more effective prevention and management strategies for
seizures in children.
Challenges

e Availability of anti-convulsions drugs in pediatrics’ emergency rooms.

e Family education about anti-convulsions.

Strengthen the evidence base of the next update of this guideline by generating GRADE
summary of finding tables, evidence profiles, and EtD frameworks.

Monitoring and evaluating the impact of the guideline.

The following are three performance measures or indicators for implementing this adapted
CPG for Emergency Management (Diagnosis and Treatment) of Seizures in Children beyond
the Neonatal Period:

1. Adherence to Emergency Management (Diagnosis and Treatment) of Seizures in
Children Guidelines
e Numerator: Number of children with Seizures who received treatment as per
guideline recommendations.
e Denominator: Total number of children diagnosed with Seizures.
e Data Source: Hospital or clinic patient records.
2. Duration of Hospital Stay
e Numerator: Total number of hospital stay days for children with Seizures.
e Denominator: Total number of children admitted with Seizures.
e Data Source: Hospital admission and discharge records.
3. Rate of Readmission
e Numerator: Number of children readmitted with symptoms of Seizures within a
certain period (e.g., 30 days) after discharge.
e Denominator: Total number of children initially admitted with Seizures.
e Data Source: Hospital readmission records.

These key performance indicators are designed to measure the effectiveness and adherence to
the guidelines, the efficiency of the treatment in terms of resource utilization (hospital stay),
and the success of the treatment in preventing further complications (readmissions).

Updating of the guideline

The EPG Egyptian Childhood Seizure and Epilepsy Working Group has decided to conduct
the next review of this adapted CPG for updates after five years. This should be carried out in
2029 after checking for updates in the source CPGs, consultation of expert opinion on the
changes needed for updating according to the newest evidence and recommendations published
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in this area and the clinical audit and feedback from implementation efforts in the
aforementioned local healthcare settings except if any breakthrough evidence- based
recommendations are published before that date. The process will be guided by the Checklist
for the Reporting of Updated Guidelines (CheckUp) Tool that is freely provided by the AGREE
Enterprise and by the Reporting Items for Practice Guidelines in Healthcare (RIGHT)
extension for adapted guidelines RIGHT-Ad@pt Checklist.
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Annex Table. Annex Nurses and Parents Educational Guide in Arabic
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Appendix Table 4. The RIGHT-Ad@pt checklist

7 sections, 27 topics, and 34 items Assessment Note(s)

BASIC INFORMATION

Title/subtitle

1  Identify the report as an adaptation of practice guideline(s), that is include "guideline adaptation", X Yes
"adapting", "adapted guideline/recommendation(s)", or similar terminology in the title/subtitle. ] No
J Unclear
2 Describe the topic/focus/scope of the adapted guideline. X Yes
O No
O Unclear
Cover/first page
3 Report the respective dates of publication and the literature search of the adapted guideline. X Yes
O No
O Unclear
4 Describe the developer and country/region of the adapted guideline. Yes
O No
O Unclear
Executive summary/a bstract
5  Provide a summary of the recommendations contained in the adapted guideline. X Yes
O No
O Unclear
Abbreviations and acronyms
6  Define key terms and provide a list of abbreviations and acronyms (if applicable). Yes
O No
O Unclear
Contact information of the guideline adaptation group
7  Report the contact information of the developer of the adapted guideline. Yes
O No
O Unclear

SCOPE

Source guideline(s)

8  Report the name and year of publication of the source guideline(s), provide the citation(s), and whether Yes
source authors were contacted. O No
O Unclear

Brief description of the health problem(s)

9  Provide the basic epidemiological information about the problem (including the associated burden), X Yes
health systems relevant issues, and note any relevant differences compared to the source guideline(s). [ No
O Unclear

Aim(s) and specific objectives

10  Describe the aim(s) of the adapted guideline and specific objectives, and note any relevant differences Yes
compared to the source guideline(s). O No

O Unclear

Target population(s)

11  Describe the target population(s) and subgroup(s) (if applicable) to which the recommendation(s) is X Yes
addressed in the adapted guideline, and note any relevant differences compared to the source [ No
guideline(s). O Unclear

End-users and settings

12 Describe the intended target users of the adapted guideline, and note any relevant differences X Yes
compared to the source guideline(s). O No

O Unclear

13 Describe the setting(s) for which the adapted guideline is intended, and note any relevant differences X Yes

compared to the source guideline(s). [ No
O Unclear
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Appendix Table 4. The RIGHT-Ad@pt checklist

7 sections, 27 topics, and 34 items Assessment  Page(s)* Note(s)
RIGOR OF DEVELOPMENT
Guideline adaptation group
14  List all contributors to the guideline adaptation process and describe their selection process and X Yes
responsibilities. ] No
J Unclear
Adaptation framework/methodology
15  Report which framework or methodology was used in the guideline adaptation process. X Yes
O No
O Unclear
Source guideline(s)
16  Describe how the specific source guideline(s) was(were) selected. X Yes
O No
O Unclear
Key questions
17  State the key questions of the adapted guideline using a structured format, such as PICO (population, Yes
intervention, comparator, and outcome), or another format as appropriate. ] No
O Unclear
18  Describe how the key questions were developed/modified, and/or prioritized. O Yes
No
O Unclear
Source recommendation(s)
19  Describe how the recommendation(s) from the source guideline(s) was(were) assessed with respect to O Yes
the evidence considered for the different criteria, the judgements and considerations made by the No
original panel. O Unclear
Evidence synthesis
20 Indicate whether the adapted recommendation(s) is/are based on existing evidence from the source O Yes
guideline(s), and/or additional evidence. No
O Unclear
21 If new research evidence was used, describe how it was identified and assessed. O Yes NA
No
O Unclear

Assessment of the certainty of the body of evidence and strength of recommendation

22 Describe the approach used to assess the certainty/quality of the body/ies of evidence and the strength [ Yes NA
of recommendations in the adapted guideline and note any differences (if applicable) compared to the X No
source guideline(s). O Unclear

Decision-making processes

23 Describe the processes used by the guideline adaptation group to make decisions, particularly the Yes
formulation of recommendations. O No

O Unclear

RECOMMENDATIONS

Recommendations

24  Report recommendations and indicate whether they were adapted, adopted, or de novo. X Yes

O No
O Unclear

25 Indicate the direction and strength of the recommendations and the certainty/quality of the supporting X Yes

evidence and note any differences compared to the source recommendations(s) (if applicable). ] No
0 Unclear

26  Present separate recommendations for important subgroups if the evidence suggests important X Yes
differences in factors influencing recommendations and note any differences compared to the source [ No
recommendations(s) (If applicable). O Unclear

Rationale/explanation for recommendations

27  Describe the criteria/factors that were considered to formulate the recommendations or note any X Yes
relevant differences compared to the source guideline(s) (if applicable). O No
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Appendix Table 4. The RIGHT-Ad@pt checklist

7 sections, 27 topics, and 34 items Assessment  Page(s)* Note(s)

[ Unclear

EXTERNAL REVIEW AND QUALITY ASSURANCE
External review

28  Indicate whether the adapted guideline underwent an independent external review. If yes, describe the X Yes
process. [ No
O Unclear

Organizational approval

29 Indicate whether the adapted guideline obtained organizational approval. If yes, describe the process. X Yes SNS &
0 No NEBMC
[ Unclear

FUNDING, DECLARATION, AND MANAGEMENT OF INTEREST
Funding source(s) and funder role(s)

30 Report all sources of funding for the adapted guideline and source guideline(s), and the role of the Yes
funders. O No
[J Unclear

Declaration and management of interests

31  Report all conflicts of interest of the adapted and the source guideline(s) panels, and how they were Yes
evaluated and managed. O No

O Unclear
OTHER INFORMATION
Implementation
32  Describe the potential barriers and strategies for implementing the recommendations (if applicable). X Yes

O No

[J Unclear
Update
33  Briefly describe the strategy for updating the adapted guideline (if applicable). Yes

O No

O Unclear

Limitations and suggestions for further research

34  Describe the challenges of the adaptation process, the limitations of the evidence, and provide [ Yes ==
suggestions for future research. X No
[J Unclear
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