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Abstract

Introduction
Status epilepticus (SE) has confounded clinicians for hundreds of years and remains the

most common neurological emergency affecting children in emergency departments.
Remarkably, management has changed little over the last century, and very little data are
available to guide treatment. Potential new therapies are often adopted into clinical care
without robust evidence, however clinicians seeking to evaluate the same therapies in
methodologically sound studies face high levels of scrutiny as well as regulatory and ethical
obstacles. This is partly because of the difficulty of conducting research in this setting, with
informed consent issues in time-critical research being a major barrier. This leads to the
ethical paradox of using untested therapies in critically ill children without informed consent,

but the regulatory and ethical barriers existing in researching these same therapies.

Objectives
The objectives of this thesis are to explore the paradox of informed consent issues in

paediatric SE research. The specific objectives of the thesis are: to 1) Identify gaps and
opportunities for research from a review of the existing literature on paediatric SE; 2) Inform
the future research agenda in the management of paediatric SE by achieving consensus on
research priorities among experts in managing this condition, consisting of paediatric
neurologists and emergency physicians who treat children; 3) Determine if research
priorities identified by experts align with priorities identified by consumers (parents of
children with SE); 4) Determine what is known about the public’s perceptions and attitudes
towards research in a paediatric emergency setting without prospective informed consent; 5)
Explore attitudes of the general public to research in emergency settings without prior
consent; 6) Explore parental attitudes to a deferred consent process in the emergency

department (ED) setting, including the management of SE.

Methods
In this thesis multiple methodologies are used to achieve the stated objectives. The thesis

consists of two separate, but interconnected streams. Stream one explores the existing
knowledge of paediatric SE, identifies research priorities and explores the feasibility of
addressing these knowledge gaps. Stream two explores the barriers to research in
paediatric SE, namely issues of consent in time-critical research. At the confluence of these
two streams is the discussion highlighting a roadmap for addressing the various knowledge
gaps in paediatric SE, for the improved care of this condition. Methodologies used in the

thesis include literature reviews (narrative, systematic, perspective), Delphi consensus

il



technique, a cross-sectional population-based survey (with qualitative and quantitative
components), and a qualitative study (semi-structured interviews resulting in thematic

analysis).

Results
Chapters 2 and 3 of the thesis comprise reviews of the existing literature on the

epidemiology, investigation, management of paediatric SE as well as specifically exploring
pre-hospital aspects of paediatric SE care. A historical lack of consistency with definitions
and classification has been a limitation of existing comparative studies. Consistency in
definitions moving forward is essential to future research efforts. The review found an
incomplete understanding of the epidemiology of paediatric SE, with a dearth of local data.
The fundamental question of whether seizure duration is an independent predictor of poor
outcome, when confounding factors such as age and aetiology are controlled for, remains
unanswered. Optimal investigation and management of paediatric SE are based on low level
evidence. Observational data suggest that treatment is often delayed, but beyond first line
care, management guidelines are based on expert opinion only. Definitive evidence on the
pre-hospital management of paediatric SE is lacking, and the review highlighted substantial

variation in local protocols around Australia and New Zealand.

Chapter 4 reports the results of a Delphi study to achieve consensus on research priorities in
paediatric SE among experts (neurologists and emergency physicians). Nine priority
research questions are identified, consisting of second line management including
levetiracetam (efficacy, dose and timing), use of third line agents, induction of anaesthesia
(timing and best agent), management of focal SE, and indicators of “subtle SE”. Some of
these priorities are unlikely to be addressed in clinical trials with traditional concepts of
informed consent, and other methods will be required such as alternative study designs and

alternative approaches to consent.

Chapter 5 outlines a protocol for a clinical trial of second line management of paediatric SE.
This trial directly addresses two of the nine priorities identified by the Delphi process. The
trial epitomises the paradox of informed consent in paediatric SE research as the study
intervention (levetiracetam) is being rapidly adopted into clinical care and protocols without
any robust evidence of efficacy. The study would not be possible with traditional models of

informed consent applied and uses a controversial deferred consent process.

Chapter 6 presents the historical context of informed consent in emergency research,

highlighting important principles of the Declaration of Helsinki and the historically inconstant
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approach taken in emergency medicine as exemplified in the cardiac mega trials. Chapter 7
presents the results of a systematic review of empirical evidence on informed consent issues
specific to paediatric emergency medicine. Thirteen studies included in the review found
that the public are generally supportive of alternatives to prospective informed consent, with
important considerations being the level of risk involved, and informing the parents about the
research involvement as soon as possible. Other major themes explored in the review are
capacity of parents to provide informed consent, feasibility of informed consent and modified

consent processes. There were no Australian studies identified in the review.

Chapter 8 presents results of a national, cross-sectional, population-based survey on
attitudes about research without prospective informed consent. This is the first study of its
kind in an Australian population, and the results indicate that the public are generally
supportive of the concept. Level of risk and the time-critical nature of the intervention are

again identified as important considerations.

Chapter 9 reports the results of a novel Australian study on the attitudes and experiences of
parents attending the ED with their children on the concepts of deferred or retrospective
consent. The qualitative study of 39 parents finds universal support for emergency research
and an acknowledgment of the limitations of traditional consent under these circumstances.
Participants are generally supportive of deferred consent. Health and research literacy is

identified as an important issue, potentially leading to some confusion with difficult concepts.

Discussion
In the modern era of evidence-based medicine, it is not satisfactory for the management of

potentially life-threatening conditions such as paediatric SE to be based on inadequate
evidence. It should not be acceptable to use untested or experimental therapies for clinical
care without consent, when research and evaluation of the same therapies is burdened by
regulations and administrative and ethical requirements. The literature reviews and Delphi
study presented in this thesis outline many knowledge gaps in the management of paediatric
SE and opportunities for further research. Several of the research priorities identified are
unlikely to be addressed in adequately powered, traditional randomised controlled trials.
Alternative study designs and alternatives to traditional concepts of informed consent will be
required. Recent innovations and advances in electronic health information systems and
electronic medical records may represent an elegant solution, and present an opportunity to
embed data collection on infrequent presentations and conditions into routine practice. The
added possibility exists of embedding treatment allocation into such systems where true

equipoise exists, resulting in the necessary robust evidence to drive practice change.



Importantly, this could be achieved without exposing patients to any additional risk which
represents a recurrent theme of concern in this thesis surrounding research without explicit
prospective consent. This research demonstrates that the public recognise the requirement
for research without prospective informed consent, with the degree of risk being a key
consideration. Policy makers and guidelines need to explicitly address this type of research
in regulatory documents, to ensure such research can continue, and the trust of the public
and community in maintained. In Australia, guideline documents do not explicitly define
requirements for emergency and time-critical research and specific requirements vary by
jurisdictions due to local legal requirements. This needs to be addressed as a priority, to
ensure that important research into time-critical and life-threatening conditions such as
paediatric SE can continue. The involvement of consumers in the process, such as the data

presented in this thesis, is essential in maintain the trust of the community.

Conclusion
Paediatric SE is an important cause of morbidity and mortality in children. Care often

involves unproven therapies that are introduced into standard care and guidelines. This
generally occurs with community acceptance and legal protections for time-critical
interventions. Paradoxically, quality research is often thwarted due in part to ethical
complexities, including the inability to obtain prospective informed consent in time-critical
situations. In situations where there is clinical equipoise, and clear evidence does not exist,
a compelling ethical argument can be made that similar standards should be applied to
research, especially when considering the additional protections offered under the oversight
of a high-quality randomised controlled trial. The data presented in this thesis indicates that
the general public do not make a distinction between clinical care and research, providing
that there is no exposure to additional risk. This research represents an important first step
in the design of a program of research on paediatric SE to address these important clinical
issues, in an ethical manner that will be acceptable to the community. A combination of real
time registry, learning health systems, and innovative clinical trial designs is required, with
consent requirements that are appropriate for the level of risk to participants, and congruent

with community expectations.

vi



Contribution statement

Statement of contribution by student

I, Jeremy Furyk was the primary person responsible for the following thesis components:
-conception and design of the research project

-coordination of the project

-obtaining funding for the projects

-conception of the research questions

-study design and drafting of research protocols for the component studies

-training and supervision of research staff associated with the projects

-data management and data analysis of projects

-drafting thesis and component manuscripts

-submitting for publication

Contributions of co-authors of publications arising from this work are listed below.

Conflict of interest

The author has no conflict of interest relating to any of the research contained within this

thesis.

Funding of research

Townsville Hospital Private Practice Trust Fund 2015 $20,000 Furyk J, Ray R. Mixed
methods evaluation of a deferred consent process in paediatric emergency research. Private
Practice Trust Fund. (Chapter 8, Paper 5)

vii



Statement of contribution of others

Nature of Contribution Names, Titles & Affiliations
Assistance
Intellectual support Editorial Listed co-authors of publications included in

assistance /
manuscript

preparation

Supervision

Statistical

support

Financial support

Data collection Research

assistance

the thesis provided intellectual input and
relevant expertise to published manuscripts.
Contributions are detailed in individual

publications.

Dr Kerrianne Watt was the primary advisor
at James Cook University, Dr Theophilus
Emeto was a secondary advisor at James
Cook University, Dr Robin Ray was a
secondary advisor at James Cook
University, Dr Stuart Dalziel was an external
secondary advisor from the University of
Auckland and A/Prof Franz Babl was an
external secondary advisor at University of

Melbourne.

A/Prof Richard Franklin provided statistical
support for quantitative aspects of project 5

(population survey).

Jeremy Furyk was supported by research
scholarships from PREDICT $35,000 and
the Emergency Medicine Foundation
(EMRS-51R25-2016) $150,000.

Ms Haylee Fox assisted with ethics and
governance submissions, distribution and
collation of surveys for the Delphi study
(Chapter 4, Paper 2). Dr Kris McBain-Rigg

viii



assisted as secondary author in the
systematic review (Chapter 7, Paper 5) with
verifying study selection, quality assessment
and data extraction and with conducting
interviews in the qualitative study on

deferred consent (Chapter 9, Paper 7).

X



Contribution of other to publications

Chapter Publication Intellectual input of author
No.
Ch.3 Furyk J, Watt K, Emeto Tl, Dalziel S,  JF conceived the project,
Bodnar D, Riney K, Babl F. Review designed the search strategy and
article: Paediatric status epilepticus in  performed the literature search.
the pre-hospital setting: An update. JF drafted the first version of the
Emerg Med Australas: 2017 Aug; manuscript. KW, TE, SD, DB, KR
29(4):383-390. PubMed PMID: and FB provided expert input into
28627014. DOI: 10.1111/1742- interpretation of the data, and
6723.12824 editing of the manuscript. All
authors approved the final version
of the manuscript.
Ch.4 Furyk J, Ray R, Watt K, Dalziel SR, JF, SRD, FEB, EO and RR
Oakely E, Mackay M, Dabscheck G, responsible for the conception and
Riney K, Babl FE. Consensus development of the study, project
research priorities for paediatric status management, reporting and
epilepticus: A Delphi study of health publication. FEB, SRD, KR, MM,
consumers, researchers and GB expert advice on content and
clinicians. Seizure. 2018 Feb developed of questionnaires. JF
5;56:104-9. PubMed PMID: conduct of the surveys and data
29471256. DOI: management. JF, RR performed
10.1016/j.seizure.2018.01.025 data analysis. JF prepared the
first draft of the manuscript, and
all authors contributed to revisions
and had full access to data. JF
takes responsibility for the paper
as a whole.
Ch.5 Dalziel SR, Furyk J, Bonissch M, The PREDICT network was

Oakley E, Borland M, Neutze J,
Donath S, Sharpe C, Harvey S,
Davidson A, Craig S, Phillips N,
George S, Rao A, Cheng N, Zhang M,
Sinn K, Kochar A, Brabyn C Babl FE,

responsible for identifying the
research question. SRD designed
the study. SRD, FEB, EO, MB,
JN, CS, SH, SD, AD, MB refined
the study design and developed




PREDICT research network. A
multicentre randomised controlled trial
of levetiracetam versus phenytoin for
convulsive status epilepticus in
children (protocol): Convulsive Status
Epilepticus Paediatric Trial
(ConSEPT) - a PREDICT study. BMC
Pediatr 2017 Jun 22;17(1):152.
PubMed PMID: 28641582. DOI:
10.1186/s12887-017-0887-8.

the research protocol. All authors
contributed to the development of
the protocol, the implementation
of the study at participating sites
and the enrolment of patients,
SRD and JF were responsible for
the drafting of this paper. All
authors provided comments on
the drafts and read and accepted
the final version. SRD, FEB, EO,
MB, JN and SD comprise the
study steering committee with
responsibility for all aspects of the
study. SRD takes responsibility for

the manuscript as a whole.

Ch. 6 Furyk J, Lawton LD, Ting JYS, McD JF conceived the project,
Taylor, D. Informed consent in conducted the literature search
emergency care research: An and drafted the first version of the
oxymoron? Emerg Med manuscript. LL, JT, DT assisted
Australas. 2017 Feb;29(1):110-112. with conception of the article,
PubMed PMID: 27469986. DOI: assisted with drafting and editing
10.1111/1742-6723.12642. of the manuscript.

Ch.7 Furyk J, McBain-Rigg K, Renison B, JF, KM and RR conceived the

Watt K, Franklin RC, Emeto T, Ray R,
Babl F, Dalziel S. A comprehensive
systematic review of stakeholder
attitudes to alternatives to prospective
informed consent in paediatric acute
care research. BMC Medical Ethics
(2018) 19:89
https://doi.org/10.1186/s12910-018-
0327-9

study, all authors assisted with
drafting the protocol, JF, KM and
RR performed the literature
search, applied inclusion criteria,
data extraction and quality
assessment. JF, KM, BR, KW,
RF, TE, RR, FB and SD
contributed to interpretation of the
data and drafting of the
manuscript. JF, KM, BR, KW, RF,
TE, RR, FB and SD approved the

final manuscript.

Xi



Ch. 8

Furyk J, Franklin RC, Watt K, Emeto
Tl, Dalziel SR, McBain-Rigg K, Nikola
Stepanov N, Babl FE and PREDICT.
Community attitudes to emergency
research without prospective informed
consent: A survey of the general
population. Emerg Med Australas.
(2018) 30, 547-555. PubMed PMID:
29718588. DOI: 10.1111/1742-
6723.12958

JF conceived the project. JF and
RF designed and piloted the draft
survey instrument. JF, RF, KM
performed the data analysis. JF,
RF, KW, TE, SD, KM, NS, FB
contributed to interpretation of
results. JF drafted the first version
of the manuscript, RF, KW, TE,
SRD, KM, NS, FEB provided input
to manuscript and approved the

final version.

Ch.9

Furyk J, McBain-Rigg K, Watt K,
Emeto T, Franklin RC, Franklin D,
Schibler A, Dalziel SR, Babl FE,
Wilson C, Phillips N, Ray R, on behalf
of PREDICT. Qualitative evaluation of
a deferred consent process in
paediatric emergency research: a
PREDICT study. BMJ Open
2017;7(11): e018562. PubMed PMID
29146655. doi:10.1136/bmjopen-
2017-018562

JF, KM and RR contributed to the
conception and development

of the study, project management,
reporting and publication. JF
obtained funding. JF, KM, DF, AS,
CW, FEB and SRD developed the
interview schedule. KM, CW, FEB,
NP, DF and AS participated in
participant recruitment and data
collection.

KM performed all interviews. JF,
KM and RR developed and
refined the coding framework, and
performed the data analysis. JF
prepared the first draft of the
manuscript, and all authors
contributed to revisions and had
full access to data. JF takes
responsibility for the paper as a

whole.

Xii



List of Tables

Table 1. 1 Axis 1 Classification of status epileptiCus........cceiviiiiiiiirrrrrmmeeeetiiiiieiiicccsssssessneeeeeeesseeeessssssssssssnns 28
Table 1.2 Aetiology of status ePileptiCus .......ccccccceeeeiiiiiiiiiiiiiiiinrnnnrereerrerre s s sssssnnnsesesssssesssssssssssssnns 29
Table 2. 1 Aetiology of paediatric status epPilepliCus .......ccciviiiiiiirrrrrrnmrereettiiieeiiiicessssrsessnnneeeeesseeesssssssssssnnns 38
Table 6. 1 Requirements to qualify to Waive CONSENT.........ccceiiiiiiiiiiiirenenrrteeerierresssssss s sssannnnnseeessssssssssnas 104

Xiii



List of Figures

Figure 1. 1 Conceptual model of thesis .......cccceiiiiiiiiiiiiiiiiiiinir s anes 33
Figure 2. 1 Conceptual model of thesis .......cccceiiiiiiiiiiiiiiiiiiiinirr s anes 36
Figure 3. 1 Conceptual model of thesis .......cccceiiiiiiieiiiiiiiiiiiini s anes 60
Figure 4. 1 Conceptual model of thesis .......ccceiiiiiiviiiiiiiiiiiiinir e anes 71
Figure 5. 1 Conceptual model of thesis .......cccceiiiiiiieiiiiiiiiiiiinir s anes 82
Figure 6. 1 Conceptual model of thesis .......cccceeiiiiiieiiiiiiiiiiinirrrrr s anes 93
Figure 7. 1 Conceptual model of thesis ........ccceeiiiiiieiiiiiiiiiiiiiir s 112
Figure 8. 1 Conceptual model of thesis ........ccceiiiiiiiieiiiiiiiiiiiinir s 129
Figure 9. 1 Conceptual model of thesis ........ccceiiiiiiiiiiiiiiiiiiiiinir s 141
Figure 10. 1 Conceptual model of thesis .......cccccveeiieiiiiiiiiiiiiiiir e 152

X1V



List of abbreviations used
AED anti epileptic drugs

AMI acute myocardial infarction

BC buccal

CNS central nervous system

CSF cerebral spinal fluid

CT computed tomography

ED emergency department

EEG electroencephalogram

FIRES fever induced refractory epileptic encephalopathy
GABA gama-aminobutyric acid

GAD glutamic acid decarboxylase

GISSI Groupo ltaliano per lo Studio della Sopravivenza nell Infacto Miocardico
GUSTO Gilobal Utilisation of Streptokinase an Tissue Plasminogen Activator of Oclusive
Coronary Arteries

HHV human herpes virus

HREC human research ethics committee

ICU intensive care unit

IHHS idiopathic hemiconvulsive hemiplegic syndrome
ISIS International Study of Infarct Survival

ILAE International League Against Epilepsy

IM intramuscular

IN intranasal

IO intraosseous

IV intravenous

LP lumbar puncture

MRI magnetic resonance imaging

NMDA N-Methyl-D-Aspartate

NHMRC National Health and Medical Research Council
PICU paediatric intensive care unit

PR per rectum

PRISMA preferred reporting items for systematic reviews and meta-analyses
RCT randomised controlled trial

RRCT registry randomised controlled trial

RSI rapid sequence induction

SDM surrogate decision maker

SE status epilepticus

XV



SL sublingual

URTI upper respiratory tract infection
US United States

UK United Kingdom

XVi



Ethics statement

The research presented and reported in this thesis has been conducted in accordance with
the National Health and Medical Research Council National Statement on Ethical Conduct in

Human Research. Ethics approvals for projects included in the thesis are listed below.

o Townsville Hospital and Health Service, Human Research Ethics Committee:
HREC/15/QTHS/119 and HREC/15/QTHS/206

¢ Royal Children’s Hospital (Melbourne) Human Research Ethics Committee:
Reference Number: 35279A

e James Cook University Human Research Ethics Committee: Approval number
H6458 and H6468

e Central Queensland University Human Ethics Review Panel: Project: H14/09-203,
National Social Survey 2016

e Public Health Act Application — Approval number RD0O06083

Xvil



Table of Contents

X1 o TN Y] [T P =T 4 =Ty ii
13X o 13 1 - T o1 SR RNt iii
Y d oY [T 4 1o 4 O PTOTRN iii
(0] =Tt 4 1Y =3O iii
1Y =14 o T Yo £ PTSTRN iii
LT U] | £ iv
[ T ol U3 o 4 O v
(70T 4 Lol [V o o T vi
Contribution statement ...t e s e e e e s a e s e e n s e s ennsssenns vii
Statement of contribution by student........cccuiiiiiiiiiiiiiiii e vii
(000 T3} [Tt Ao T 41 =T =T O vii
FUNAING Of reS@arCR ......cieeeciiiccrrccc e rrenee e eene e seensseeseenssesseennsssseenssssseennssnnen vii
Statement of contribution of others .........ccciiiiiiiiiiiiiiiiii e viii
Contribution of other to publications........ccccciiiiiiiiiiiiiiiniiiii e eeenes X
[T Ao i -1 o] =T3RS xiii
LiSt Of FIBUIES ..ceeeeeeiiiiiiiiiiiiiiiiiiiieiiiiiiiineneeiesinnnsnssessstinsssssssssssnssnssssssssnesssssssssssssnnsssssnes Xiv
List of abbreviations USed.............c it reee s re e e s ren s e s eensseseenssseens XV
Ethics statement........ccoee ittt reee e s re e e s eea s e s ena s e s esasssenassssennssssenasanann Xvii
Chapter 1. INtrodUcCtion .......ccceeueciiiiiiiinniiiiiiiiieniiiniiersiiniressssieiiieesssssssresssssssssssennns 22
1.1 OVOIVIEW..ceuiiiiiieeieitieeeeitneeeetennsseetennssisteanssessennsssssennsssssennssssssnnsssesssnnssesssnnssesssnnssesssnnssanaes 22
1.2 Case STUAY ...ciiiiiiieniiiiiiiiiiirininiieniiinrssssssseetiiersssssssssseestttessssssssssssstsessssssssssssssnesssssnssssssss 23
1.3 Status EPIlePtiCUS ..u..eiiiiiiiiiriiiiiieiniirrirssscennnrressssessseesntesssssssssssessneessssssssssesssnsssssssssssnns 24
1.4 An historical perspective on status epilepticus and its management ...........cccceviiirrnnnnniinenns 24
1.4.1 Early drug treatmMents ..ottt e e e e e e e s e e e r b rrr e e e e e e e e e e eenas 25
1.5 Definitions of status epileptiCus .......cccccccveeiiiiiiiiiiieniiiiiiiiisseesreesssssssssenns 25
B o T | ot 1o T T T ORORRN 27
ST O AV YT 27
ST A T Y=Y 1 0 o] o =Y S UUUURRN 27
1.6.3 AXIS 2 — ACLIOIOBY .vvvreiieeeie ettt e e e e e e e e e e e e e e e e e e e nbararraaeaaaaaeeaanns 28
1.6.4 Axis 3 — Electroencephalograph correlates.......ooocveeee e 29
LD, D AXIS 4 = A e a e e e e e e e e e e e e e e e e e et et e ——————————————————————————_ 29
1.7 Barriers to researching paediatric status epilepticus.........ccccccvciiiiiiiiiiinnnsiiiiinnininnnn, 29
1.8 AiMs and ODJECtIVES ....ccciiiireuuuiiiiiiiiiiiiiiiiiiiiiiiirsssiseetiirssssssssseestieessssssssssssssnssssssssssssnss 32
1.9 Conceptual model of thesis .......ccceiiiiiiimmiiiiiiiiiiiesssssseessresssssssssssens 32
1.10 Overview of the Methods ... e e rreas e e s ssnssesesnnssannes 34
Chapter 2. Background — Epidemiology, investigation and management of paediatric
C3 = 1T =T o1 =T o A o U N 36
2.1 OVEIVIEW.. ... iieeeeiiieceiiciieentieetennneeetennseetensssessensssessenssssssensssssssnsssssssnsssssasnsssssesnsssssesnssssssnnns 36
2.2 Incidence of paediatric status epileptiCus......ccccccveeiiiiiiiiiiimniiiiciniininee 37
2.2.1 Population-based StUIES........ccccuuiiiiiiie e e e e e e e e e e e e s rrra e e e e e e e e e e eeanas 37
2.2.2 Mixed adult and paediatric StUAIES .....cuiieii i 37

18



2.3 Aetiology of paediatric status epileptiCus.....ccccccvviiiiiiiiiiiiiniiiiiiniiniineen 39

2.3.1 Prolonged febrile SEIZUIE ... e e e e e e e e a e e e e e e e e e eeaas 42
2.3.2 Inflammatory status ePilePtiCUS. ... ..uueeeiiii i 42
2.3.3 Drug associated status epileptiCuS .......eieei e 43
2.3.4 Genetic factors associated with status epilepticus ........coooeeeciiiiiiiee e, 44
2.3.5 Traumatic status ePilePLiCUS .......uuuiiiiiiiie e e e e e e e r e e e e e e e e eeaa a4
2.3.6 Psychogenic status EPilePtiCUS.......uuriiiiieeie it e e e e e e e e e rr e e e e e e e e e eeaaas 44
2.4 Paediatric status epilepticus outcomes and CONSEQUENCES .......ccciiierrmunsiiiienineennnnnisiseeeineees 45
S |V, o o =1 L1 Y 2 SUUURUN 46
2.4.2 Recurrent status epilepticus and development of epilepsy......cccccveeeeeeeecccciiiiiieieeeeeeeee, 46
2.4.3 DUFatioN Of SBIZUIE ..ccueiiiii ettt e e s s e e s s aabe e e s sssaaeeessnnneeeeeas 47
2.4.4 Neurological, cognitive and behavioural impairments. ........cccccocveeeeiiiieiccccieeeee e, 47
2.4.5 Outcome after febrile status epileptiCus.......ccccuiiiiiiiiei e 47
2.4.6 Non-convulsive status epilepliCUS......uuiiie i e e e e e e e e 48
2.4.7 Consequences of status epilepliCUS .....uveei i e 48
2.5 Investigation of paediatric status epilepticus........ccccceiiiiiimniiiiiiniiiiii. 48
2.5.1 Laboratory INVestigations............uuiiiiiiiiei et e e e e e e e e e 49
2.5.2 NEUIOIMAGING ...ceiiiiiiiiieieieitiet e rerrse e e e e e e e e e e eeeeeeeeeeeeeeereretete et sesenensnaan i aaaeseseasaaaaaeeeeeanenns 49
D T Y o 1= = 1IN (] U UEUURUN 50
2.5.4 Electroencephalogram in the emergency department ...........cccoveeeeeeeiieecccciiinieeeee e, 50
2.6 Management of paediatric status epilepticus........cccceiiiiirmmiiiiiiniiiiii. 51
D T L CT=T a1 =Y o T s [T ] L= SUURRN 51
2.6.2 FIrSt liN@ AIUES .....eeeeiiiiiiiiee e ettt e e e e e e e e e e st bbb b aaeeeeaeeeeseanssstaaaneeeaaaessannns 52
P T Y <Tolo ] o T N 1T TN [ U - USUURUN 54
2.6.4 Management of refractory status epilepticus (third line therapy) ......ccooceeeeciveeeeecnnenenn. 55
2.6.5 NOVEI Strat@EIES. ... uuiiiiiiiiieie ettt e e e e e e e e e e sttt abeaeeeeeaeeeesesasssesaaneeeaaeeseannns 57
2.6.6 Management of non-convulsive status epilepticus ........ccoccciiiiieeeii e, 57
P I A o Y=o} ol 1] o] Lo =Y U USSURUN 57
2.7 SUMMAAIY .cuuuiiiieueiiiiinnsitrenusetreasssetrrassssstrssssssressssssmssssssssesssssssensssssssnsssssssnsssssssnsssssssnssssssanss 58
Chapter 3 — Paediatric status epilepticus in the pre-hospital setting: A review................. 59
3.1 OVEIVIEW. . iiiieeuuueiiiiiniiiiirnnsssssseetiiiesssssssssssssiteessssssssssssssessssssssssssssssessssssssssssssssssssssssssssssssens 59
3.2 Publication in Emergency Medicine Australasia.........cccccervuuneiiicnniiinnnnnnniiieniinienmnme 60
e T VT T 0] (=T o T=T o TV 1 N 69
R BT U 45T T 1 69
Chapter 4 — Consensus research priorities for paediatric status epilepticus: A Delphi study
of health consumers, researchers and cliniCians. .......ccceveiiieiirieiiieiirererererererrereeeeeeeee 70
4.1 OVEIVIEW..ceuuuueiieeiiiinnnnnssiiseeiimeessmmssssssesitsesssssssssssssssessssssssssssstssssssssssssssssssssssssssssssssssssssssss 70
4.2 The Delphi teChNiQUE ......cciiiiiiiiiiiiiiciiiinciiissniineesssiissssneesssssssssssssnssessssssssssssssssssssnes 71
4.3 Publication in Seizure: European Journal of Epilepsy. ......ccccovriimrrmmnnniiiiinniinennnnsiiinnninneessees 72
4.4 Supplementary file. ...t e s s s s s s s s s e s s s nnnanes 79
A.5 SUMMAIY .c.uiiiiieiiiiiueiiiiineisirenesistrenesstranssstrssssstrsssssstesnsssstrsssssstssssssssssssssstsnssssssenssssssennsnss 79

Chapter 5 - A multicentre randomised controlled trial of levetiracetam versus phenytoin
for convulsive status epilepticus in children (protocol): Convulsive Status Epilepticus

Paediatric Trial (CONSEPT)....ccciiiieeieemmmnennssssiiiisisisisnsieniennssseesssssssssssssssssssssssssssssssssssssasaans 81
5.1 OVEIVIBW. .. iiiieeuunniiiiiiiiiiiransssiseetiinessssssssssestimessssssssssssssseesssssssssssssssessssssssssssssssssssssssssssssssens 81
5.2 Publication in BMC Paediatrics. .....cccccveeiiiiiiiiiininnnniiiiiniiiinimmmiiieniiiemmmmssimiemmmmssseees 82
LT T U 45T T T 92

Chapter 6. Informed Consent in Emergency Care Research.........ccccovrrveveeiiiiiiinnnnciinnnenen. 93
6.1 OVEIVIEW...iiiiiieuuniiiiiiiiiiirnnnssiieeiiiiemssssssssseeiiteesssssssssssstteesssssssssssssssessssssssssssssssesssssssssssssssees 93

19



(53028 11 o Yo 1¥ Lot { Lo o PSP 94

6.2.1 Ethical conduct and ethical prinCiples.......ueuie e 95
6.3 Historical PerspeCctiVe ......cccceiiieeiiiiininnniiiiiniiiieininiiiiniiiieessmssieeeiiieessmsssssesiteesssssssssssssssees 95
Lo 0\ U0 ] o 1T = 0o Yo RS 95
6.3.2 Declaration of HElSINKi .......eeeeeeiii e e e e e e e e e e 96
6.3.3 The Tuskegee syphilis @XPEeriMENT ..........ueeiiiieiii i e e e e rrrraeeee e 97
(o 3 211 [ g Yo oY f =T o Yo o SRR 97
6.4 What is informed conSent? ........cciiiuuuiiiiiiiiiiininiiiissmieemmsseee 97
Lo D 1T T oY o o LSS 97
6.4.2 Clinical care VErsuS reSEarCh ......cccciiiiiiieeee ettt e e e e e e e e e e e s anrraaaeeeeeaas 98
6.4.3 Is informed consent possible in time-critical research?.........ccoccccviiieeeeiie e, 99
6.4.4 The CardiaC trials ..ot e e e e e e e e e e e b e b e e e e e eeeeeeeessnnnnreeneees 100
6.4.5 Issues Specific to PABAIALIICS ..viieiii ittt e 101
6.4.6 What is informed consent in AUStralia.......ccccceeeei i 102
6.5 Alternatives to informed CONSENt ........ccciiiiiiiiiiiiiiiiiiiiiii s rssssssssssssnnane 102
oI R o ) 4V ol Y= o | U US 103
6.5.2 Waiver of informed CONSENt ..o e 103
6.5.3 Deferred CONSENT .........uuiiiiieeiee e e e e e e e e e e et e e e e e e e e e e e e e s s ennnreeeeees 105
6.5.4 AIternative trial deSIZNS ....uueiiiii i e e e e 105
6.5.5 Clinical care Versus reSEarCh ........oociiiiiiieeeee ettt e e e e e e e e e e s eeae s 105
6.6 Publication in Emergency Medicine Australasia.........cccccvveemuniiiciniininnnnnsisscniinnnsssssnnn 106
6.7 SUMMAAIY .cuuuiiiiiuiiiieutiiiteuitteautetiraesettrassssstenssssstesesssstesssssssenssssssesssssssensssssesnssssssanssssssans 110
Chapter 7. A comprehensive systematic review of stakeholder attitudes to alternatives to
prospective informed consent in paediatric acute care research.......cccccorveeierienniiriennnnns 111
7.1 OVEIVIEW...iiiieeeuanniiieeiiiinennsssssseniinmsssssssssssesimmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 111
7.2 Publication in BMC Medical EEhiCS......ccccceeiiiiiiimmmnniiiiiiiiiiinnmmiiiiiiissmmisssssn 112
7.3 SUPPIeMENtary file......ccuviiiiiiiiiiiiiiiiieniirrsee s ssssa s s e e st e s e s assssssssessane 127
7 31T 42T 4T 1 N 127
Chapter 8: Community attitudes to emergency research without prospective informed
consent: A survey of the general population..........cccuvvruiiiiiiiiinniiiiniinien. 128
00 0 YT T N 128
8.2 Publication in Emergency Medicine Australasia.......cccccccvvrsiiieniiinnnnnnsiiinniinnennnieene. 129
8.3 Supplementary file.....cccvviiiiiiiiiiiiicini e s s s s s s e s nans 139
3 Y ULy 04T 78 139
Chapter 9: Qualitative evaluation of a deferred consent process in paediatric emergency
(=T == 1 (o TS 140
0.1 OVEIVIEW..euuieeuiiennereenietenetenerenserensersasterasssssssersssesssssssnsssenssssnssessssessssssensessnsessnssssnnsssnssesen 140
9.2 Publication in BIVIJ OPeN ......ccciiiieuuuiiiiiniiiinmmmmniiiiiiiiiemmsmssseiimeesssssssesissesssssssssssssssessans 141
1 28 2T VT4 04T 78 150
Chapter 10: Discussion and CONCIUSION .......cciirruueiiiiiininnniiiiiiieeniiiiiiesmmieesmn 151
10.1 OVEIVIEW....iiiiiieennnniiiiiiiiiieenssssissisiiiimessssssssssssitmsesssssssssssstsssssssssssssssssssssssssssssssssssssnsssssssss 151
10.2 Knowledge gaps and research priorities in paediatric status epilepticus.......ccccccceerreannnens 153
10.3 Engaging relevant stakeholders in planning paediatric status epilepticus research.......... 156
10.4 Implications for practice, policy and research..........cccccoiiiiiremreciiiiiniiineenciniine. 160
10.5 Strengths of the research ..........ccooiiiiieeiiiiiiiiiiii s e sssasssaas 162
10.6 Limitations of the research.........ccccvieeeciiiiiiiiiiiinniinessssesss s s ssssssssaas 162
8 O A 0o T o] 7 ' o T 163
L] =] (=] o 1o =L Ot 166

20



APPENAICES. cceuueeiiiiiiinniiiiiiiieniiiitierassiitttrtssssisittresnssssssstressssssssstesssssssssssssesnssssssssanns 175

1.1 Supplementary Appendix — List of aetiologies that may cause status epilepticus............... 175
1.2 Supplementary Appendix: Communiqué - Research involving patients who are unable to
BIVE CONSENT 2017 .....ciiiiiiienniiiiiiiiiiiininnnsiieeeiineessssssissestieesssssssssssssteesssssssssssssssssssssssssssssssssssnns 178
2.1 Supplementary appendix - Medline search strategy .......ccccceeeeiiiiiiiiirnnnniisicnniinnennnneennn 181
3.1 Supplementary appendix - Medline search strategy .......ccccceeeeiiiiiiiiirnnnniisicnniinnnnsnnsiennn 183
4.1 Supplementary appendix (Delphi study).......cccceiiiiiiiiiiiiiiiniininninnnssssees 186
Table S5.1.1 Complete Delphi question rankings and SCOIEs.........cceeveeeeeeeeeccciiiirieeeee e e e e eeeeanns 186
Table S5.1.2 Expert text comments on consensus High Priority questions in round 2 and 3...188
7.1 Supplementary apPeNdiX .....cccceiiiiiimmmmiiiiiiniiiiiemmiiissiiiiisssieetitissssssssssssan 191
8.1 Supplementary appendix - EMA publication........cccciiiiimumniiiiiniiiinine. 192

21



Chapter 1. Introduction

“Once a new drug or a new preparation is on the market a paradoxical situation
arises. If | decide to treat my patients with the new drug, whether because a
colleague thinks it is good, or because the advertisements are persuasive, or
because | like to be regarded as avant-guard, | am perfectly free to do so. But if |
decide that it would be more satisfactory to do a controlled study, either to compare
the new drug with the old or to compare the new drug with no drug at all, it
becomes research and | should seek the approval of my colleagues on the
research ethics sub-committee. | need permission to give a new drug to half my
patients but not to give it to them all.”

(R.W. Smithells, Dept of Paediatrics, University of Leeds, 1975)

1.1 Overview
The above quote from Smithells illustrates the paradox of informed consent in paediatric

emergency research that was present in 1975." This paradox is no different today, and
paediatric status epilepticus (SE) exemplifies the current situation, which is the basis of this
thesis. In this introduction, the history of research in and the understanding of SE will be
briefly outlined, including contemporary definitions and classifications. | will detail the
barriers to research in the field, including the requirement for informed consent in time-
critical research. This introduction will set the stage for the body of work that follows. Finally,
| will outline the aims and objectives of the research, which is ultimately to improve the

management of paediatric SE in Australia and New Zealand.
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1.2 Case study

The ambulance service notifies the Emergency Department (ED) of the imminent
arrival of a previously well, three-year-old girl who is currently having a generalised
seizure. The seizure started 25 minutes previously and has been resistant to first
line management by paramedics. Prior to arrival in four minutes, the ED has time
to make some preparations. Team roles are allocated to staff, medical dosage
calculations are made based on the estimated weight, and equipment is prepared
for emergency treatment. The paediatric intensive care unit (PICU) team is also in

attendance, as they were in the department for another case.

On arrival, the ambulance hands over that the child was home from childcare today
due to a mild upper respiratory tract infection (URTI). She has no past medical
history and is not taking any regular medications. Throughout the day she was
resting on the couch and slightly lethargic. Twenty-nine minutes prior her eyes were
observed to roll back, she became stiff, unresponsive, with symmetrical tonic-clonic
seizure activity in all limbs. This seizure activity was still present when the
ambulance arrived 11 minutes after it had started and has persisted (total time 29
minutes) despite one dose of midazolam intramuscularly (IM) and one dose
intravenously (V) as per ambulance protocols. A brief focused examination found
airway, breathing and circulation to be intact, but confirms ongoing seizure activity
with head and eyes deviated to the left, and fine tonic-clonic movements of both

arms and legs.

The girl's mother is in attendance with the ambulance crew. An oxygen mask
covers the girls face. You instruct the nurses to prepare an infusion of phenytoin,
as a second line agent, as benzodiazepines have been ineffective. The PICU
consultant suggests perhaps levetiracetam to be more effective, and promptly
explains to the mother that a new medication, “Keppra” can be given through a drip
to help stop seizures such as this. He continues, that even though the drug is not
licenced for this role, he believes it is the best course of action. The mother nods

and agrees that whatever will make her daughter better is fine.

The levetiracetam is administered, and preparations are made to intubate and
ventilate the child. Ketamine is used as an induction agent, and seizures appear to
finish as this agent is given. The endotracheal tube is placed easily, and the child
is transferred to the PICU. Further evaluation of the child does not determine a
specific cause for the seizure. Her course in PICU is uneventful and she makes an

excellent recovery.
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1.3 Status epilepticus
SE has confounded clinicians for hundreds of years. Paediatric convulsive SE remains the

most common neurological emergency causing children to present to hospital EDs today.
Early descriptions of SE decry the lack of data, lack of consensus definitions, incomplete
understanding of pathophysiology, and lack of available effective therapies.>® These

themes are arguably equally evident in the contemporary medical literature on SE.

1.4 An historical perspective on status epilepticus and its management

Descriptions of convulsive SE have appeared in the medical literature for over a century.?*
Consistency in definitions has proven problematic for researching SE. In 1904 Clarke and
Prout wrote “We must admit that it is with status as with many other phases of epilepsy; it
has no exact definition”2??*>) The evolutions of SE definitions will be described in more detail

in section 1.5.

While early observational reports provide some insights to the natural history of the
condition, outcomes, pathological observations of fatal cases, and therapeutics of the time,

the “great rarity of the condition™

has always been and remains a barrier to quality data.
The systemic complications of SE were aptly described based on the astute descriptions in
early reports: “the state is almost always sooner or later accompanied by a marked rise of
temperature, pulse and respiratory frequency, which is indicative of exhaustion” >®%) Early
authors also recognized the higher potential for “grand mafl” epilepsy to result in more
significant consequences, and interestingly a description of decreasing motor symptoms with
ongoing seizure duration: “at last the convulsions lessen in frequency and the stuporous
stage is ushered in with the coma or collapse” then “until death or convalescence, slight
convulsive tremors may occasionally occur’2P%*) However, even with limited therapeutic
options, the prognosis was not uniformly poor. Survival in these early reported series was
30-50%, and cases of survival were described after more than nine to 12 days of ongoing

SE.2 Contemporary incidence, aetiology and outcome will be detailed in Chapter 2.

While some aspects of management have changed significantly, others have remained
remarkably constant. In 1914 Shanahan wrote of the management of SE: “the most urgently
indicated procedure has been, in my experience, a free irrigation of the lower bowel’ 3*?8")
The basis was seemingly to rid the entire gastrointestinal tract of “poisonous substances”
thought to be causative. However, Shanahan went on to recommend sedation: “choral
hydrate or amylene hydrate should be given by enema in a dosage of sufficient size to

p288

quickly bring about sedation of the patient”.*"?®®) While guidelines today emphasize

management of airway, breathing and circulation in preference to urgent bowel irrigation, the
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importance of sedation is identified as important and continues to be a mainstay of therapy

to this time.

1.4.1 Early drug treatments
Pharmacological agents have been used for treating SE for over 150 years. Bromides were

the first effective antiepileptic drugs described for convulsive SE, introduced in the 1860s.*
Since the early 1900s the importance of sedation has also been recognized, when inhalation
of chloroform or concoctions of chloral hydrate, morphine, bromide and opium were
introduced as treatments.?® Barbiturates appeared on the scene in the 1920’s and 30’s,
followed by phenytoin and paraldehyde in the 1950’s.* Widespread administration of
benzodiazepines diazepam and clonazepam was introduced after reports of successful

257 and their use remains first line in

treatment of convulsive SE in France in the 1960s,
current recommendations. Use of anaesthetic agents propofol and high-dose midazolam
were first reported in 1977 and 1978.* Many of these drug classes continue to be used

today, although some, like paraldehyde, have lost favour.

Since the 1960s there has been a continuous increase in drugs available for chronic
epilepsy, however the number of drugs for SE has remained relatively unchanged. This
trend likely reflects the highly profitable nature of medications for chronic conditions to the
pharmaceutical industry, compared with medications for acute conditions. Some newer
drugs have been reported in case series as effective, but none yet satisfy the levels of
evidence to be incorporated into standard care.®"'® Other advances such as sophisticated
critical care techniques have increased the available treatment options.® Despite the
progress over the last century it is likely that in another 100 years our current management
strategies may appear as primitive as bowel irrigation. Current management of SE in

children will be described in chapter 2.

1.5 Definitions of status epilepticus
Since 1970 SE has been included in the International League Against Epilepsy (ILAE)

classification of seizures, where it was defined as a “seizure that persists for a sufficient
length of time or is repeated frequently enough to produce a fixed and enduring condition”.""
Since that time slight modifications to the definition have occurred, with the intent as with all
medical classification systems, to facilitate communication among physicians, improve
treatment, and facilitate the conduct of epidemiological and interventional research. In 1981
the definition was modified to describe a seizure that “persists for a sufficient length of time

or is repeated frequently enough that recovery between attacks does not occur’."?
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While early ILAE definitions did not specify a precise definition for the duration of a seizure
to qualify as SE,""'2 definitions in standard texts, guidelines, major research papers and
clinical trials have usually included such time frames.""® From a pragmatic perspective, SE
has traditionally been defined as more than 30 minutes of continuous seizure activity, or two

or more sequential seizures without full recovery of consciousness between seizures.?

Seizures typically resolve spontaneously by 3-5 minutes. Spontaneous cessation becomes
less likely once a seizure has been in progress for more than 5 minutes, and response to
anticonvulsants decreases with increasing seizure duration. It is unusual for seizures to last
30 minutes. This led to a revised operational definition of convulsive SE in the late 1990s,
based on when one would be expected to commence treatment, proposed as seizures of
five minutes or more.?° This definition has been implemented in recent and contemporary

prospective trials of convulsive SE.'>18%1

Seizure duration has been a focus of SE research, since other factors that have been
associated with poor outcome such as age and seizure aetiology are not modifiable. Animal
data support the contention that longer seizures are harmful and result in irreversible brain

damage and poorer outcomes,?? although quality evidence in humans is lacking.

Recently the ILAE task force on the classification of SE released a report outlining a
proposed new definition and classification of SE.? The new definition incorporates concepts
outlined above, such as the importance of time points of clinical relevance to decision-
making, and consistency with previous epidemiological and clinical work. The proposed

definition is:

“SE is a condition resulting either from the failure of the mechanisms responsible for
seizure termination or from the initiation of mechanisms which lead to abnormally
prolonged seizures (after time point t1). It is a condition that can have long-term
consequences (after time point t2), including neuronal death, neuronal injury, and

alteration of neuronal networks, depending on the type and duration of seizures” ?®3)

The proponents of this new definition concede that the definition is based on imperfect
knowledge and should continue to evolve. Time points of 7 and {2 were based on animal
data and correspond with traditional and operational definitions outlined above of 5 and 30
minutes for tonic-clonic SE (and 10 and > 60 minutes for focal SE with impaired

consciousness). These terms are explained further below.
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1.6 Classification

1.6.1 Overview
Classification systems for SE have evolved with definitions of SE.""?* In their report on the

classification of SE in 2015, the ILAE task force proposed a system incorporating 4 axes:?*

1. Semiology

2. Aetiology

3. Electroencephalographic correlates
4. Age

This classification acknowledges that at least half of patients presenting in SE will not have
epilepsy, and therefore previously used seizure classifications are probably not appropriate.
The framework is intended to promote “clinical diagnosis, investigation, and therapeutic

approaches for each patient’.>*®

Although it is preferable to classify the patient according to each of the four axes, they are of
variable importance in the acute care and emergency setting. Where information about age
and semiology would be immediately available, electroencephalographs (EEG) are
sporadically available acutely outside of research settings in Australia and New Zealand,
and aetiology may only become apparent with time and may not be available to assist with

acute management decisions.

1.6.2 Axis 1 — Semiology
The semiology axis characterises the clinical presentation of SE and can be simplified as

being composed of two main components; firstly, the presence or absence of prominent
motor symptoms, and secondly the degree of impairment of consciousness. While
conceptually this is relatively straight forward, the classification system entails more than 20
discrete categories (Table 1.1).2 Components of SE presentation considered of vital
importance by neurologists and epileptologists may not be considered part of a standard
focused history and examination performed by acute care physicians or routinely
documented in medical records, even if elicited in the ED. Further, recognition of subtle

convulsive SE and non-convulsive SE is problematic in the ED.
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Table 1. 1 Axis 1 Classification of status epilepticus

(A) With prominent motor symptoms
A.1 Convulsive SE (synonym: tonic—clonic SE)
A.1.a. Generalized convulsive
A.1.b. Focal onset evolving into bilateral convulsive SE
A.1.c. Unknown whether focal or generalized
A.2 Myoclonic SE (prominent epileptic myoclonic jerks)
A.2.a. With coma
A.2.b. Without coma
A.3 Focal motor
A.3.a. Repeated focal motor seizures (Jacksonian)
A.3.b. Epilepsia partialis continua
A.3.c. Adversive status
A.3.d. Oculoclonic status
A.3.e. Ictal paresis (i.e., focal inhibitory SE)
A.4 Tonic status
A.5 Hyperkinetic SE
(B) Without prominent motor symptoms (i.e., non-convulsive SE)
B.1 Non-convulsive SE with coma (including so-called “subtle” SE)
B.2 Non-convulsive SE without coma
B.2.a. Generalized
B.2.a.a Typical absence status
B.2.a.b Atypical absence status
B.2.a.c Myoclonic absence status
B.2.b. Focal
B.2.b.a Without impairment of consciousness (aura continua, with
autonomic, sensory, visual, olfactory, gustatory, emotional/
psychic/experiential, or auditory symptoms)
B.2.b.b Aphasic status
B.2.b.c With impaired consciousness
B.2.c Unknown whether focal or generalized
B.2.c.a Autonomic SE

1.6.3 Axis 2 — Aetiology
The second axis, the classification of aetiology of SE, remains largely consistent with

previous ILAE organisation of seizures and epilepsies.?® The term epilepsy encompasses
numerous different conditions with variable manifestations and many patients with SE will
not have epilepsy. The aetiology of SE is divided into known (i.e. symptomatic) and unknown
(i.e. cryptogenic) groups. The known group is further subdivided into acute, remote and
progressive SE in defined electroclinical syndromes (Table 2).%*> A more extensive but not
definitive list of potential causes is found in Appendix 1.1.2° The aetiology of SE is different in
adults and children, for example most published series report prolonged febrile seizures as a
major cause in children, which would be an example of an electroclinical syndrome.? Other
practical criteria for the classification of aetiology in epidemiological studies have been
suggested by the ILAE.?
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Table 1.2 Aetiology of status epilepticus

Known (i.e., symptomatic)
Acute (e.g., stroke, intoxication, malaria, encephalitis, etc.)
Remote (e.g., posttraumatic, postencephalitic, poststroke, etc.)
Progressive (e.g., brain tumor, Lafora’s disease and other PMEs,
dementias)
SE in defined electroclinical syndromes

Unknown (i.e., cryptogenic)

1.6.4 Axis 3 — Electroencephalograph correlates
EEG in the emergency setting is recommended where possible, particularly where non-

convulsive SE is a possibility.?”?® However, there are no evidence based EEG criteria for
SE, with proposed terminology to describe EEG findings in SE including location, name of
pattern, morphology, time related features, modulation, and effect of interventions on EEG.
Currently this resource intensive investigation is not available in many EDs or acute care

settings in Australia and New Zealand, and its utility remains unknown.

1.6.5 Axis 4 — Age
Electroclinical syndromes of SE differ according to age, therefore the taskforce has clarified

this with axis 4. The discrete groups are:

Neonatal (0-30 days)

Infancy (1 month to 2 years)

Childhood (>2 to 12 years)

Adolescence and adulthood (>12 to 59 years)
Elderly (>=60 years)

1.7 Barriers to researching paediatric status epilepticus
The paucity of high-level evidence regarding paediatric SE management is typical of many

areas of emergency medicine. Management strategies employed in EDs are frequently not
evidence based or supported by high quality randomised controlled trials (RCT). The lack of
high-quality evidence would perhaps surprise consumers of emergency services. Barriers to
performing research in EDs include the chaotic environment and highly variable workload
that is unpredictable and fluctuates, making the study of all but the most frequent conditions
problematic. In addition, outcomes in modern EDs are generally excellent, therefore
meaningful outcome differences are hard to prove, and regulatory requirements for research
have become increasingly complex. The lack of high-quality evidence to guide management
is perhaps even more evident in the pre-hospital setting. Chapter 3 will explore this

knowledge gap by reviewing the existing literature on pre-hospital care of paediatric SE.
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The majority of available literature concerning SE has been produced by neurologists,
paediatric neurologists and critical care physicians, and published almost exclusively in
neurology journals rather than directed to the emergency medicine community. This is
despite the fact that the overwhelming majority of cases are managed by emergency
physicians. The research culture within emergency medicine is perhaps not as established
as within other specialties, but this situation is slowly changing, including in paediatric
emergency medicine, with the creation of several successful research networks.?*3° With
many unanswered questions in paediatric SE, a widely consultative process to determine

research priorities is required, involving ED physicians, neurologists and consumers.

One further barrier to research in SE, and emergency and critical care research in general,
is the difficulty obtaining prospective informed consent for research. People seeking
emergency care are considered a vulnerable population and involved in a dependent
relationship with clinicians (who may also be researchers) leading to ethical dilemmas.
These are exacerbated in paediatric emergency care research, where children themselves
are often also considered vulnerable. For periods in recent history, ED research in
developed countries such as the United States (US) and United Kingdom (UK) all but
ceased because regulatory requirements were not conducive to research in critically unwell
people.®'3? Recently, strategies using alternatives to prospective informed consent have
improved this situation, however little is known about the public’s perception of research in
these circumstances. It is imperative that researchers incorporate the attitudes and beliefs of
the public into future research designs to ensure the maintenance of public trust, and that

the research agenda can be continued to the benefit of society.

In Australia, while provisions exist in the National Health and Medical Research Council
(NHMRC) statement® and the Declaration of Helsinki** for research to occur without
prospective informed consent, the practice remains controversial and has seldom been
utilised in paediatric research. In Queensland, the validity and legality of research under
these circumstances has been questioned in draft documents circulated by Queensland

Health (supplementary appendix 1.2) threatening current and future research efforts.

Research into paediatric SE is typical of the difficulty of conducting quality research in acute
and emergency situations. Presentations are infrequent, but the consequences of
inadequate management can be severe. Management beyond initial care is not evidence
based, and issues of consent are applicable as management is time-critical, therapies have

a narrow therapeutic window and the traditional valid prospective informed consent is
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impossible to obtain prior to enrolling a particular patient in a study on SE in the emergency
setting. Therefore, research efforts to improve outcomes of children with SE are inextricably
linked to the concepts of informed consent in emergency research requiring both of these

aspects to be addressed to improve the care of children with SE.
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1.8 Aims and objectives
The aim of this body of work is to explore the paradox of informed consent issues in

paediatric SE research, ultimately to improve the management of paediatric SE in Australia

and New Zealand.

The specific objectives of the thesis are to:

1. Identify gaps and opportunities for research from a review of the existing literature on

paediatric SE.

2. Inform the future research agenda in the management of paediatric SE by achieving
consensus on research priorities among experts in managing this condition, consisting of

paediatric neurologists and emergency physicians who treat children.

3. Determine if research priorities identified by experts align with priorities identified by

consumers (parents of children with SE).

4. Determine what is known about the public’s perceptions and attitudes towards research in

a paediatric emergency setting without prospective informed consent.

5. Explore attitudes of the general public to research in emergency settings without prior

consent.

6. Explore parental attitudes to a deferred consent process in the ED setting, including the

management of SE.

1.9 Conceptual model of thesis
This thesis consists of two separate, but interconnected streams. These streams are

displayed graphically in Figure 1.1. Stream one explores the existing knowledge of
paediatric SE, identifies research priorities for SE including those of the community, and
explores the feasibility of addressing these knowledge gaps. Stream two explores barriers to
research in paediatric SE, namely issues of consent for time-critical ED research. At the
confluence of these two streams is the discussion, highlighting a roadmap for addressing the

various knowledge gaps in paediatric SE, for the improved care of this condition.
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Figure 1. 1 Conceptual model of thesis
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1.10 Overview of the methods
In this thesis, multiple methodologies are used to achieve the stated objectives. The thesis

structure and relevant methodology are summarised below. The thesis comprises two
streams. Stream 1: four chapters, three of which are published manuscripts; Stream 2: Four

chapters, each of which is a published manuscript.

Chapter 2 (objective 1) comprises a narrative review of existing literature on the
epidemiology of paediatric SE, specifically the incidence, aetiology and outcome. The
chapter goes on to explore investigation and management of paediatric SE. This will

provide the context and background for the thesis.

Chapter 3 (objective 1) is a review of the prehospital care of paediatric SE, and focuses on
the unique aspects of pre-hospital care as an opportunity to improve the management and
outcomes of children with SE. This chapter is inserted as published [Furyk J, Watt K, Emeto
TIl, Dalziel S, Bodnar D, Riney K, Babl F. Review article: Paediatric status epilepticus in the
pre-hospital setting: An update. Emerg Med Australas: 2017 Aug; 29(4):383-390. PubMed
PMID: 28627014. DOI: 10.1111/1742-6723.12824].

Chapter 4 (objectives 2 and 3) reports on the findings of a Delphi study conducted to
determine consensus priorities for research in paediatric SE with experts (emergency
physicians and paediatric neurologists) and consumers. This chapter is inserted as
published [Furyk J, Ray R, Watt K, Dalziel SR, Oakely E, Mackay M, Dabscheck G, Riney K,
Babl FE. Consensus research priorities for paediatric status epilepticus: A Delphi study of
health consumers, researchers and clinicians. Seizure. 2018 Feb 5;56:104-9. PubMed
PMID: 29471256. DOI: 10.1016/j.seizure.2018.01.025].

Chapter 5 (objective 2) is the final chapter of the first stream of the thesis. It addresses a
well-recognised knowledge gap in the second line management of paediatric SE. This
chapter details the protocol of an RCT evaluating the second line management of paediatric
SE, and incorporates the controversial deferred consent process. This chapter is inserted as
published [Dalziel SR, Furyk J, Bonissch M, Oakley E, Borland M, Neutze J, Donath S,
Sharpe C, Harvey S, Davidson A, Craig S, Phillips N, George S, Rao A, Cheng N, Zhang M,
Sinn K, Kochar A, Brabyn C Babl FE, PREDICT research network. A multicentre randomised
controlled trial of levetiracetam versus phenytoin for convulsive status epilepticus in children
(protocol): Convulsive Status Epilepticus Paediatric Trial (ConSEPT) - a PREDICT study.
BMC Pediatr 2017 Jun 22;17(1):152. PubMed PMID: 28641582. DOI: 10.1186/s12887-017-
0887-8].
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Chapter 6 (objective 4) is the first chapter in the second stream of this thesis. The issues of
informed consent in emergency research such as SE clinical interventional trials are
explored. This is a review and perspectives paper, and is inserted as published [Furyk JS,
Lawton L, Ting JY, Taylor DM. Perspective: Informed Consent in emergency care research:
An oxymoron. Emergency medicine Australasia: EMA. 2017;29(1):110-2. Epub 28 July

2016]. This chapter sets the scene for the remainder of the thesis.

Chapter 7 (objective 4) is a systematic review of alternatives to informed consent in
paediatric emergency and acute care research. It is inserted as published [Furyk J, McBain-
Rigg K, Renison B, Watt K, Franklin RC, Emeto T, Ray R, Babl F, Dalziel S. A
comprehensive systematic review of stakeholder attitudes to alternatives to prospective
informed consent in paediatric acute care research. BMC Medical Ethics (2018) 19:89
https://doi.org/10.1186/s12910-018-0327-9].

Chapter 8 (objective 5) reports on the findings of a national, population-based phone survey
on community attitudes to research in emergency settings without prospective consent. This
chapter is inserted as published [Furyk J, Franklin RC, Watt K, Emeto TI, Dalziel SR,
McBain-Rigg K, Nikola Stepanov N, Babl FE and PREDICT. Community attitudes to
emergency research without prospective informed consent: A survey of the general
population. Emerg Med Australas. (2018) 30, 547-555. PubMed PMID: 29718588. DOI:
10.1111/1742-6723.12958].

Chapter 9 (objective 6) reports on the findings of a qualitative study of the attitudes of
parents to research without prospective consent in the ED setting, including in the case of
SE. This chapter is the final chapter in the second stream of the thesis. It is inserted as
published [Furyk J, McBain-Rigg K, Watt K, Emeto T, Franklin RC, Franklin D, Schibler A,
Dalziel SR, Babl FE, Wilson C, Phillips N, Ray R, on behalf of PREDICT. Qualitative
evaluation of a deferred consent process in paediatric emergency research: a PREDICT
study. BMJ Open 2017;7(11): e018562. PubMed PMID 29146655. doi:10.1136/bmjopen-
2017-018562].

Chapter 10 is the final chapter of the thesis. It comprises a synthesis of the overall findings
in the context of the relevant literature, strengths and limitations and concludes with
implications for practice, research and policy, with a roadmap for further research in

paediatric SE.
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Chapter 2. Background — Epidemiology, investigation and
management of paediatric status epilepticus

2.1 Overview
Paediatric SE represents a distinct clinical syndrome from adult SE. This chapter outlines

the unique epidemiology of paediatric SE, focussing on incidence, aetiology and outcomes
in a developed world setting. The chapter goes on and explores the investigation and
management of SE in children, and highlights differences from adults. The objectives of this
review and this chapter are to provide the context for the thesis, outline the magnitude and
effect of paediatric SE on the community, outline current standard emergency management,
and hence the potential impact of successful interventions for this condition (thesis objective
1). The Medline search strategy used in this literature review was developed with assistance
of a medical librarian (supplementary appendix 2.1). Figure 2.1 places this chapter in the
conceptual framework of the broader work relative to other elements of the thesis.

Figure 2. 1 Conceptual model of thesis
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2.2 Incidence of paediatric status epilepticus
The epidemiology of SE has not been well studied in the paediatric population. There have

been few population-based epidemiological studies of SE and convulsive SE on which to
base estimates of incidence. Significant differences exist between resource rich and
resource poor settings, and this review will focus on the former. The variation in published
rates seen in the paediatric populations studied to date can be explained by methodological

issues, particularly regarding case ascertainment.'

Studies reporting incidence in mixed
adult and paediatric populations generally report a bimodal age distribution, with peaks at <
1 year and greater than 60 years. These studies have demonstrated ethnic variation with
higher rates in non-white populations possibly due to a combination of biologic,
socioeconomic and cultural factors, although fewer data are available for paediatric

populations.®>38

2.2.1 Population-based studies
Several population-based studies have attempted to estimate the incidence of paediatric

convulsive SE.*3%*3 The study with arguably the most robust methodology was a
prospective population-based study of childhood convulsive SE in North London.'® The
North London Convulsive Status Epilepticus in Childhood Surveillance Study defined
convulsive SE as tonic, clonic, or tonic-clonic (continuous convulsive SE), or two or more
such seizures between which consciousness was not regained (intermittent convulsive SE),
which lasted for at least 30 minutes.'® They included children aged 28 days to 15 years, in a
geographic area of approximately 500 square kilometres in north London, enrolled via a
clinical network of 18 hospitals, with 24 hour ED care. The study enrolled 226 children, of
which 176 had a first ever seizure (23% of which started in hospital), over 24 months. The
authors estimated the crude incidence of convulsive SE (adjusted for ascertainment) to be
17 to 23 cases per 100,000 per year, a figure significantly higher than in adult studies.
Incidence was highest in very young children, at 51 per 100,000 in children aged < 1 year
and declined with increasing age to 2 per 100,000 in those aged 10 to 15 years.
Extrapolation of these data to other regions is difficult, as key aetiological agents and
triggers, such as congenital malformations and epidemiology of infectious diseases, may

vary in different regions and countries.

2.2.2 Mixed adult and paediatric studies
Other studies reporting the incidence of SE have not been paediatric specific, have

classified SE differently and have used varying methodology making comparisons difficult.
These have included population studies in Finland, Switzerland, Reunion Island, Japan,

Italy, and the US.3>3844 SE in La Réunion Island in children aged 1 to 10 years was reported
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as 6.6 per 100,000 but specifically excluded the prolonged febrile seizure subgroup which
constitutes a large proportion in other series, and the estimates were based on very small
numbers.*® In French-speaking Switzerland the incidence of convulsive SE decreased with
increasing age from 38.7 per 100,000 in O to 4 year olds, to 10.9 per 100,000 in 5 to 14 year
olds.*! In Virginia, United States, DeLorenzo described incidence in the paediatric population
(0 to 15 years) of almost 40 cases per 100,000, again highest in those < 1 year,* this was
similar in other US studies.** In Italy and Finland results from two retrospective cohort
studies were roughly concordant with other studies with incidence of 52 and 47.5 per
100,000 per year respectively.?*“? In the only study of an Asian population, in Japan, the
reported incidence was 38.8 per 100,000.** See Table 2.1.

Table 2. 1 Aetiology of paediatric status epilepticus

Author Study Country / Setting Definition of Age range Total number of Actiology (as described in report) Incidence (as
description SE children (n) described in
paper)
Bhalla 2014 Prospective, French Reunion Island > 30 minutes 0-19 years 13 excluded febrile seizures & not 0-9 years: 6.6
observational described for children separately per 100,000
population study population per
year
10-19 years: 2.9
per 100,000
population per
year
Ericksson Retrospective, Tampere, Finland >30 minutes 1 month to 65 1 15(23%) N/A
1997 Population based 15 years FSE 24 (37%)

AS 13 (22%)
RS 10 (16%)

PN 3 (5%)
Nishiyama Retrospective, Okayama city, Japan > 30 minutes 31 days to 46 (37 first episodes) AS 8(22%) 38.8 per 100,000
2007 Population <15 years PES 17 (46%) population, per
based, 12 months RS 5 (13%) year
2003 C 7(19%)
Hussain 2007  Retrospective PICU, UK >30 minutes 1 month to 137 PFC 47 (34%) N/A
15 years RS 38 (28%)

AS 24 (18%)
115(11%)

PE 6 (4%)
U 7(5%)
Singh 2010 Prospective Single centre US, >20 minutes <18 years 144 (first episodes) FSE 46 (32%) N/A
“database” tertiary paed AS 24 (17%)

RS 26 (18%)
C 42 (29%)

I 6(4%)
Kravljanac Retrospective Serbia, 1995-2011 >30 minutes 02to 16 602 episodes SE (396 1 113/602 (18.8%) N/A
2015 years children) RS 126 (20.9%)

FSE 93 (15.4%)
AS 101 (16.8%)
PE 169 (28.1%)

Metsaranta Retrospective, Tampere University >5 minutes 1 month to 186 PFS 41.9% 47.5 per 100,000

2004 population based Hospital, Finland 16 years RS 28% per population
AS 3.9% per year
126.2%

Chin 2006 Prospective, London, population >30 minutes 176 PFS 56 (31.8%) 17-23 per
observational based AS 30 (17.0%) 100,000 per
trial (Registry) RS 29 (16.5%) population per

AR 28 (15.9%) year
1 18(10.2%)
C 3(1.7%)
U 12 (6.8%)
Chamberlain Interventional, 1) > 3 seizures 3 months 273 Febrile 89 (32.6%) N/A
2014 Randomized in an hour to <18 Low AED levels 25 (9.2%)
Controlled Trial 2) > seizures years Acute symptomatic 38 (13.9%)
(RCT) without Remote symptomatic 27 (9.9%)
recovery Idiopathic 81 (29.7%)
3) Current Other 12 (4.4%)
seizure > 5 min

Lewena 2009 Retrospective Australia, 8 EDs > 10 minutes 18 d to 20 542 Febrile 115 (21%) N/A

cohort years Epilepsy 188 (35%)
Other neuro 130 (24%)
Idiopathic 76 (14%)

Enceph/mening 16 (3%)
Metabolic 5 (1%)

DeLorenzo Prospective, Richmond, Virginia > 30 minutes Oto<16 100 Febrile* 52 (52%) 39 per 100,000
1996 population based (USA) (subgroup) RS 39 (39%) per population
LAED 21 (21%) per year
Momen 2015 RCT Iran > 5 min > 1 month 100 Febrile 49 (49%) N/A
RS 25(25%)
Idiopathic 26 (26%)
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Coeytaux Prospective, Switzerland > 30 minutes 0-14 years 64 AS 42 (65.6%) 04 years: 38.7
2000 population based RS 11 (17.2%) per 100,000
AR 5 (7.8%) population per
Idiopathic 3 (4.7%) year
Cryptogenic (4.7%) 5-14 years: 10.9
per 100,000
population per
year
Bergamo Retrospective, Italy > 5 min (SE) 0-15 years GAll seizures 214 Febrile 120 (56%) 52 per 100,000
2015 population based SE 51 RS 41 (19%) per population
1 19 (9%) per year (SE>5
ARS 11 (5%) minutes)
CER 8 (4%) 7 per 100,000
CwG 4 (2%) (SE>30
AS 5 (2%) minutes)
U703%)
Wu 2002 Retrospective, California, USA, 1991- > 30 minutes 0-19 years 2885 (Not reported for children separately) 0-4: 7.52
population based 98 per 100,000
5-19: 257
per 100,000
Wlech 2015 RCT Multi-centre USA, 33 > 5 minutes < 18 years 120 Known n=105 N/A
EMS services, 79 (children PFS 23/105 (21.9%)
hospitals eligible Idiopathic 47/105 (45%)
with Non compliance 12/105 (11.4%)
estimate wt non epileptic seizure 10/120 (8%)
> 13 kg)
Maytal 1989 Prospective and New York, USA > 30 minutes 1 month to 193 146 (24%)
retrospective 18 years RS 45 (23%)
PFS 46 (24%)
AS 45 (23%)
PE 11 (6%)
Hesdorffer Population Rochester Minesotta, > 30 minutes All ages 76 PFS (21%) <1year: 135
1998 based, USA (reported AS 36 (47%) per 100,000
retrospective 0-19 I/C 11 (14%) 1-4 years: 35.3
reported RS 13 (17%) per 100,000
separately) 5-9 years: 12.2
per 100,000
10-14 years: 3.7
per 100,000
5-19 years: 6.5
per 100,000

Notes: Notes: PFS prolonged febrile seizure, AS acute symptomatic, RS remote symptomatic, AR acute on remote, I idiopathic, C cryptogenic, U unclassified, RCT
randomized controlled trial, FSE febrile status epilepticus, PE progressive encephalopathy, PFC prolonged febrile convulsion, PN progressive neurological, CER
cryptogenic epilepsy related, CwG convulsions with gastroenteritis, *includes all infective causes, ¢Aetiology includes seizures 0-5 minutes duration

Approximately 10% of children with childhood onset epilepsy will have at least one episode
of SE in their lifetime.*® Conversely, children who experience a first episode of SE only have

a 30% chance of subsequent diagnosis of epilepsy.*®

In summary, the incidence of convulsive SE in the paediatric population is highest in children
< 1 year old and decreases with age. The reported incidence is probably in the order of 20
per 100,000 population at risk if using the traditional definition of SE being a seizure lasting >
30 minutes, the time point historically used in most studies. The incidence would certainly be
higher if including children with seizures from 5 to 29 minutes. Incidence is much higher in

developing world settings, where the underlying aetiology is different.

2.3 Aetiology of paediatric status epilepticus
Approximately 10% of first seizures in children with epilepsy present as SE."64347-4° |t has

been proposed that susceptibility to develop SE may result from a failure of endogenous
anticonvulsant mechanisms in the brain.*® The aetiology of SE seems to be different in
adults and children. Even amongst the paediatric population, there are significant differences
between children of varying ages in terms of incidence, aetiology, frequency and prior

neurological abnormalities.®” For example, in children less than two years, febrile SE and
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acute symptomatic aetiologies predominate, whereas in older children the aetiology is more
likely to be remote symptomatic or unknown.®” Causes of SE in adults commonly include
cerebrovascular accidents, non-compliance with medication in known epileptics, metabolic
disturbances, drug toxicity, infection and inflammation.®" Available data in children is limited
by variability in methodology, the quality of studies to date and lack of uniformity regarding

classification and reporting.

Aetiology represents the second of four axes within the proposed new SE classification
system? and remains largely consistent with previous ILAE organisation of seizures and
epilepsies.?® The underlying cause or aetiology is first classified as either known (i.e.
symptomatic) or unknown (i.e. cryptogenic). The terms “idiopathic’ and “genetic” which have
been previously used to classify SE are no longer preferred, as the underlying aetiology of
the SE episode may be known, for example inappropriate AED levels. Known

(symptomatic) causes are further subdivided to “acute”, “remote”, “progressive” and “SE in

defined electroclinical syndromes”.®

The “acute symptomatic” group is analogous to the previously used “provoked” term, and
describes SE occurring during an acute illness or acute CNS insult e.g. stroke, intoxication,
encephalopathy, meningitis, electrolyte disturbance, hypoxia, trauma or malaria.'®?*°25 The
recommended definition of an acute symptomatic seizure encompasses the following: 1)
seizures occurring within a week of cerebrovascular accident, traumatic brain injury, anoxic
encephalopathy or intracranial surgery, 2) a subdural haematoma or CNS infection at the
time of diagnosis, 3) during the active phase of multiple sclerosis or other autoimmune
disease or 4) a specific biochemical or haematological abnormality within 24 hours, or drug
intoxication or withdrawal including; serum glucose < 36 mg/dl (2.0 mM) or >450 mg/dlI
(25mM) associated with ketosis, sodium < 115 mg/dl (<5 mM), calcium < 5.0 mg/dl (<1.2
mM), magnesium < 0.8 mg/dl (<0.3 mM), urea nitrogen >100 mg/dl (>35.7 mM) and
creatinine > 10.0 mg/dl (>884 IM).% Seizures associated with a fever greater than 38.5
degrees Celsius have at times been categorised as acute symptomatic,> however the
outcome for prolonged febrile seizures is generally better than for other acute symptomatic
causes.* Therefore, the usefulness of including prolonged febrile seizures within the acute
symptomatic group is questionable, and some studies have reported prolonged febrile

seizures as a separate category or as a subgroup of acute symptomatic (see Table 2.1).
The term “remote symptomatic” describes SE occurring without an acute provocation in a

patient with a history of a CNS abnormality, more than a week previously e.g. following

trauma, encephalitis, stroke or CNS malformation.'®?5® The “progressive” symptomatic
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episodes of SE encompasses progressive CNS disorders such as tumours, other
progressive epilepsies and dementias. The last group is SE in defined electro-clinical
syndromes, and the recent proposed ILAE SE classification includes prolonged febrile

seizures in this group.?®

Numerous studies in various populations using various methodologies have described the

15,16,35,41-44,46,49,55-58 (See

aetiology of SE in the paediatric population in developed countries
Table 2.1). Prolonged febrile seizures account for 21-52% of cases (overall accounting for
about 30% of cases).'516:3541-44:4649.55-58 Raported acute symptomatic SE cases ranged from
4 to 65% but were generally about 20% in most series, and remote symptomatic SE was
ranged from 10 to 23 but were generally about 17%. Many studies used the term
“idiopathic”, which as stated earlier is no longer preferred, with the proportion of SE
attributed as idiopathic ranging from 4 to 30% (with wide variation). Differences may be
explained by variable methods of data collection, definitions, case ascertainment, and

methodological rigour.

The most comprehensive data on the aetiology and natural history of convulsive SE comes
from the North London convulsive SE in Childhood Surveillance Study."® In this study a third
of episodes of convulsive SE were due to prolonged febrile seizures, 17% had acute
symptomatic causes including electrolyte imbalance, hypoglycaemia, hypocalcaemia or
hypomagnesaemia, or an acute CNS infection, and remote symptomatic and acute on
remote symptomatic accounted for 16% each. Less than a quarter of the children had a past

history of convulsive SE and over half were previously neurologically normal.*®

The rate of meningitis in children presenting with febrile SE has shown wide variation in the
literature to date, from close to 1%*° up to 40%*° of febrile SE presentations. This variation is
again likely to be due to methodological differences in the studies. The authors of the North
London SE in childhood surveillance study found that SE presentations with a fever of >
38°C had a rate of bacterial meningitis of 12%. A further 8% showed evidence of a viral CNS
infection. The authors concluded that clinicians should have a high index of suspicion of an

infective aetiology in such presentations.®°

The only available Australasian data on paediatric SE comes from a retrospective study
conducted by the PREDICT network.®' The five-year study period (2000 to 2004) identified
542 episodes of SE in eight paediatric EDs in Australia and New Zealand. While the
“practical” definition of SE was applied with duration of 10 minutes used, 94% had seizure

duration of greater than 30 minutes. In this cohort a history of seizures was present in 67%
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of cases, prolonged febrile convulsions accounted for 21% of cases (considerably less than
in other studies), and encephalitis or meningitis was present in 3%.5' The major
methodological difference between the Australasian study and the North London study was
that the Australasian study was retrospective and restricted to patients presenting to the ED,

whereas the North London study was prospective and population-based.5"¢2

The following section will briefly review some of the important acute causes of SE, which
may have implications for management e.g. prolonged febrile seizures, inflammatory,

trauma etc.

2.3.1 Prolonged febrile seizure
All studies highlight the importance of prolonged febrile convulsions in causing SE in the

paediatric population.'®394% A prospective study specifically of febrile SE from five sites in the
United States enrolled 199 patients, aged 4 months to 6 years from 2003 to 2010.%%%* SE
was again defined as lasting > 30 minutes or a series of seizures without full recovery in
between that lasted > 30 minutes; the median seizure duration was 70 minutes.®* The cohort
specifically excluded children with meningitis and other acute symptomatic causes. Children
underwent a standardised assessment, including imaging and testing for human herpesvirus

(HHV) -6 and HHV-7, and interestingly found evidence of viraemia in a third of patients.®*

2.3.2 Inflammatory status epilepticus
Inflammatory and immune mediated encephalopathies are being increasingly recognised as

rare but important causes of seizures and SE. Infective causes of inflammation have long
been considered an important subgroup of patients presenting with SE, including viral,
bacterial and parasitic causes, but autoimmune causes are increasingly recognised.
Autoantibodies to both neuronal surface and intracellular elements are important. Much of
the current knowledge of this comes from adults, and although they are responsible for only
a small proportion of cases of SE, outcomes may benefit from specific therapeutic
approaches, therefore SE of unknown origin may benefit from screening for anti-neuronal

antibodies.%%¢

It is likely that further antibodies will be identified for encephalidities currently classified as
unknown cause. These encephalidities can be divided into paraneoplastic and
autoimmune.®® The most commonly described include antibodies to glutamic acid
decarboxylase (GAD) and N-methyl-d—aspartate (NMDA) receptors, thyroid and voltage
gated potassium channel (VGKC) complex. With GAD and VGKC complex causing SE

more frequently in paediatric populations, more commonly in older children.®” Most patients
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with an inflammatory cause will have a prodromal phase or preceding illness to suggest the

diagnosis.

Two clinical syndromes have also been described, which although induced by fever, have
not been found to be associated with microbiological or autoimmune causes. These are
known as fever induced refractory epileptic encephalopathy in school age children (FIRES)
and idiopathic hemiconvulsive hemiplegia syndrome (IHHS).?® Both syndromes have a poor
prognosis. FIRES can evolve into SE, refractory epilepsy, focal seizures and progressive
cognitive decline. IHHS begins in infancy with unilateral clonic SE and is followed by
hemiplegia and a treatment resistant epilepsy syndrome. Occurring in previously healthy
children, the aetiology of FIRES and IHHS is unknown but is thought likely to have an

inflammatory origin.®”:®

2.3.3 Drug associated status epilepticus
Although drugs are well known to cause seizures and SE, they represent an infrequent

cause of SE in children. Estimates in adults are that drugs, both in therapeutic doses and
overdose, account for approximately 5% of SE,® but epidemiological studies are limited and
of variable quality with causality difficult to establish. However, drug associated SE is an
important aetiology for clinicians to consider, as ingested substances may have implications
for management. Anti-epileptic drugs (AED) may themselves cause SE, although
establishing this is itself very difficult. Most classes of AED have been implicated in causing

SE in both toxic and therapeutic doses.®

Antidepressants, anxiolytics and illicit drugs are an important cause of SE in adults, but
exposure to these agents in children is less common. Effects can involve multiple CNS
neurotransmitters to lower the seizure threshold. Unintentional intoxication with these
medications does occur in children, and can result in SE with tricyclic antidepressants an
important class.®? Intentional intoxication and suicidal intent becomes increasingly more
prevalent in adolescents.®?

A potentially important group is antibiotic associated seizures,®"°

although again
establishing causation is problematic. Biological plausibility exists, as neurotoxicity exists
with certain antibiotics including cephalosporins, other beta-lactams and quinolones.®*"" The
mechanism is likely to be related to a decrease in gamma-aminobutyric acid (GABA)
release, and subsequent increase in excitatory neurotransmitters. The relative importance

in SE in children is unknown.
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Another infrequent cause of SE is that of isoniazid toxicity, usually unintentional intoxication
when children take medications of family members.”>"® Such seizures are related to
pyridoxine depletion, necessary for GABA production, and respond to pyridoxine
replacement.” There are also several reports of theophylline causing SE, both at
therapeutic and toxic levels.®®™* Antihistamines, which may be available over the counter
have also been associated with SE. Easy access to these medications may lead to toxicity

in children.

In summary, drugs are rarely considered by front line practitioners, and potentially implicated
drugs may be overlooked as a potential cause of SE if not specifically asked about. A
medication history should always be sought in all SE presentations, and potential access to
epileptogenic agents explored. Close contact with tuberculosis should lead to the

consideration of possible isoniazid toxicity.

2.3.4 Genetic factors associated with status epilepticus
The genetics of SE are complex, and our knowledge and technology examining the genetic

contribution to disease is constantly evolving. The importance of genetic factors in the
development of SE has been verified by twin studies.”® Many genetic mutations are known
to be strongly associated with SE, relating to multiple different systems and pathways,
however this knowledge has not yet led to any advances in management or improved
outcomes.”® Knowledge of genetic factors is currently not of practical utility for clinicians, and

remains an area for further research.

2.3.5 Traumatic status epilepticus
Trauma with head injury is a well-documented cause of seizures and SE in children.

Although the aetiology may be obvious from the history and examination, history may not be
forthcoming in the case of non-accidental injury, thus the diagnosis should always be
considered.””"® A further important cause of SE in children, is hypoxia or anoxia such as
from drowning episodes. This is particularly relevant in Australia where rates of drowning
remain high. As with infective, inflammatory and drug associated aetiologies identification of
trauma or hypoxia as a cause of SE will lead to additional management focused on the

causal mechanism.

2.3.6 Psychogenic status epilepticus
Although not included in most SE classifications of aetiology, psychogenic seizure

presentations are an important differential diagnosis of paediatric SE. Under-recognised by

emergency clinical staff in the paediatric population their incidence increases with age,
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although they have been reported in children as young as eight.”® Psychogenic seizures can
present as non-epileptic SE, and result in unnecessary and potentially harmful interventions
including medications, intubation, iatrogenic complications and can delay appropriate
psychological therapies.®® Commonly precipitated by acutely stressful events, most patients
have a family or personal history of epilepsy and co-existent psychiatric diagnosis.®' Pelvic
thrusting is said to be a useful clinical clue, although such movements can occur in other

epilepsy syndromes as well.%2

Repeated video EEG assessment provides the correct
diagnosis. In a recent high-quality pre-hospital RCT of seizure management, 8% of
paediatric patients (<17 years) with SE were adjudicated to have had non-epileptic

seizures. 883

2.4 Paediatric status epilepticus outcomes and consequences
SE is without doubt associated with significant morbidity and mortality. Outcomes are

considerably better in the paediatric group compared with adults.® The prognosis of SE is
highly dependent on the age of the patient, the aetiology and the duration of seizure
activity.>®* Of these factors, only the duration of seizure activity is potentially modifiable, but
it is not clear whether interventions to reduce the duration of seizure result in improved
outcomes. From the available evidence, the confounding effect of aetiology is inextricably

linked to seizure duration and prognosis.®*

Apart from lack of data due to the relative infrequency of the condition, another difficulty in
describing the outcome of paediatric SE is the lack of standardized definitions, including
outcomes, over time.>* Reviews of outcomes for SE have generally used a 30 minute cut-off,
which may conflict with contemporary definitions and clinical practice.?® In addition to
mortality, studies of paediatric SE have reported morbidity including the subsequent
development of epilepsy or recurrent seizures, neurological deficits, cognitive impairments,
behavioural problems and hippocampal injury (particularly with febrile SE). The relative
frequencies of outcomes have been associated with the quality of the primary studies, with
higher quality studies generally reporting better outcomes, both in terms of morbidity and

mortality.>*

Although seeking treatable causes is a vital component of ED assessment as it may have
implications for management, accurate prognostication in this acute phase is not possible.
For example, while autoimmune SE may require a lengthy hospitalisation and prognosis

may initially appear poor, many patients recover completely.®’
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2.4.1 Mortality
The reported mortality of SE in paediatric patients differs markedly from adult series®?? and

has probably been decreasing over time; although this might be partly explained by
variations in definitions, methodologies and variable quality of studies and limited follow up.
A systematic review of 63 studies suggested that studies of higher quality tended to
demonstrate lower morbidity and mortality than lesser quality studies.> In the highest quality
studies, short-term mortality of convulsive SE was 2.7 to 5.2%, and this increased to 5-8% if
admitted to PICU.>* More recent studies report similar mortality. The North London
convulsive SE childhood surveillance study reported that the case fatality rate for first ever
episode of SE was 3%,'® and a large study in Serbia reported a case fatality rate of 5.1%.°’
These rates are much lower than adult mortality from SE of up to 30%° or 38% in the
elderly.?? Refractory SE in children mortality is higher, at about 15-21% and neurological

disability is also very high in survivors in this group.>”#°

The main determinant of mortality is the causative factor, with most deaths occurring in
acute or remote symptomatic patients.?>** For example, mortality of 0-2% was reported for
“unprovoked” or febrile SE compare to 12-16% for acute symptomatic.>* Children with
meningitis and encephalitis appear to have a poor prognosis, as do children with brain injury
or anoxia.?*® Young age of onset was also associated with high mortality, but this result
was confounded by the same age group also having a high rate of acute symptomatic
causes.* Studies have not consistently observed an association between longer duration of

seizure activity and higher mortality.?23%44

2.4.2 Recurrent status epilepticus and development of epilepsy
The association of SE with the development of epilepsy has also been addressed by a

number of studies, although again hindered by similar problems with lack of consistent
definitions. Where the aetiology is “unknown”, previously called the idiopathic group, it is
difficult to ascertain whether development of epilepsy resulted from the episode of SE or
whether the SE was simply the first seizure in the presentation of epilepsy. Risk of seizure
after first unprovoked episode of SE is similar to the rate of seizure after first non-SE
seizures, although reported rates have varied remarkably from 13 to 74%.%* Chin et al in
North London reported 13% recurrence of SE during 12-month follow up,'® whilst others
have estimated rates of 25-40% up to 24 months.*®%° Risk of development of epilepsy also
seems to depend on the aetiology with rates highest for acute or remote symptomatic

causes, or those with previous neurological abnormalities with rates up to 50%.%
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Overall SE may recur in up to 20% of individuals within four years.>* Similar to the
development of epilepsy, there are low rates of recurrence in “idiopathic” and prolonged

febrile seizures and higher rates in acute, remote and progressive symptomatic groups.

2.4.3 Duration of seizure
While it seems unusual to suggest that the effect of seizure duration on outcome is

unknown, the often-quoted time frames of seizure duration per se resulting in harmful effects
e.g. after 30 minutes of continuous seizure activity, are based on limited and inadequate
evidence consisting mostly of extrapolation from animal models. These models of SE have
found longer seizure duration to be associated with neuronal damage, poor outcome and the
development of epilepsy.?® In humans, studies have not been able to adequately control for
the important effect of aetiology on outcomes of SE in clinical situations and clearly RCTs
are impossible. An adult study found an association with epilepsy and duration only with
acute symptomatic seizures.®” It seems aetiology, resistance to treatment and poor outcome
are all inextricably linked and it is difficult to separate the degree of neuronal damage

secondary to prolonged convulsion and neuronal damage result from the underlying cause.®

2.4.4 Neurological, cognitive and behavioural impairments.
Long term sequelae such as focal neurological deficits, neurocognitive deficits and

behavioural problems have been suspected to result from episodes of SE in children. The
incidence appears to be less than 15%.%? Again, the effect of aetiology is difficult to
completely assess, and it is likely that this is the most important factor in determining the
outcomes.??%* The effect of SE on intelligence quotient (IQ) has been studied, without any

consistent findings, and further research is required.?

2.4.5 Outcome after febrile status epilepticus
Prolonged febrile seizures are an important cause of SE in children, and although mortality

after febrile SE is low, other possible longer-term consequences of this condition have been
explored.®®® There is concern about morbidity, including cognitive problems and
development of epilepsy.®® Data on epilepsy following a prolonged febrile seizure is
controversial. Incidence of epilepsy after a febrile SE is about 5-10%, therefore significantly
higher than the lifetime population risk of 1.6 to 3%, which is thought to double with brief
febrile seizures.?>°*8° Febrile SE has also been implicated in affecting memory and the

t.90

development quotient.™ It has been suggested that febrile SE may cause hippocampal injury

and mesial temporal sclerosis leading to the development of temporal lobe epilepsy.?2°!
The alternative view is that such lesions merely indicate a predisposition to febrile seizures.

Studies have not found an association between febrile SE characteristics (e.g. duration and
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treatment) and outcomes. More widespread, subtle brain injury not confined to the

hippocampal area has also been suggested but is not universally accepted.®®

Understanding the pathogenesis of prolonged febrile seizures is the focus of ongoing
research efforts with the intention of identifying novel treatments to reduce complications.®*
Whether the magnitude of the problem is sufficient to justify pursuing potentially expensive
trials and therapies needs to be carefully considered and involve clinicians, researchers and

the community to ensure that scarce research resources are allocated appropriately.

2.4.6 Non-convulsive status epilepticus
Whether non-convulsive SE causes neuronal injury is the subject of debate.®” In animal

models SE induces anatomical changes and reorganization of neural networks that may
result in injury and epilepsy. It has been suggested that the “electronic seizure burden” may
contribute to unfavourable outcomes in children,? however studies have not found this
consistently. Mortality rate for non-convulsive SE seems to be higher than for SE per se in
paediatric patients but again problems arise with various definitions, variety of settings and
populations studied as well as variations in care.*? It is likely that as with SE, the underlying

aetiology remains the most important prognostic factor for outcome in non-convulsive SE.

2.4.7 Consequences of status epilepticus
Seizure activity can be considered detrimental both directly from neuronal damage to the

brain, and secondary to systemic complications. Prolonged seizure activity can result in
complications such as hypoxia and hypercarbia, hypotension, acidosis, rhabdomyolysis and
hypoglycaemia.®® Hypotension and respiratory compromise may be exacerbated by
anticonvulsant administration. Rarely, cardiopulmonary complications can occur. Whether
addressing these systemic complications has an effect on outcomes has not been
adequately explored in the literature. They are usually not mentioned in existing guidelines

but remain important considerations when managing an episode of SE.

2.5 Investigation of paediatric status epilepticus
A comprehensive diagnostic evaluation of children who present with SE is necessary to

identify potential causes that may require specific therapy. A specific underlying cause is
more likely to be detected in younger patients.* Investigations will be guided by patient
history and examination findings with a detailed history most likely to be of highest yield.
Investigations may include various combinations of laboratory testing, including AED levels if
relevant, toxicology screening, neuroimaging with computed tomography (CT) or magnetic

resonance imaging (MRI), video electroencephalogram (EEG), lumbar puncture (LP), and
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genetic testing, depending on the circumstances. Patients with a first seizure presenting as
SE warrant a more extensive evaluation than patients with known seizure disorder. Some of

the workup may be performed after stabilisation, in the ED, ward or ICU.%

2.5.1 Laboratory Investigations
As with other life-threatening emergencies, evaluation and treatment of SE are performed

simultaneously. Point of care blood glucose testing is important in the ED or pre-hospital
setting, as although hypoglycaemia is a relatively uncommon cause of SE, it is a readily
reversible cause.>® Serum electrolytes are also routinely recommended in the ED, however
abnormalities of electrolytes such as sodium, calcium or glucose are only found in about 6%
of children with convulsive SE, and causality is not clear.>® Low AED levels are infrequently
thought to cause SE in children, but low AED levels have been reported in as many as a
third of patients, hence checking of relevant serum levels is usually recommended in

children known to have epilepsy without another predisposing cause.®

Blood cultures and full blood examinations should be obtained if there is any suspicion of
sepsis on clinical grounds, although results are rarely useful in the acute setting. Central
nervous system (CNS) infection is variably reported, however constitutes up to 10% in some
series.>"**%° Prolonged febrile seizure (without CNS infection) is the most common cause of
convulsive SE in children, but difficult to differentiate clinically from CNS infection. It is
therefore prudent to evaluate any child with fever and SE for the possibility of CNS infection,
with LP performed unless contraindicated especially in children less than two years old.
Cerebrospinal fluid (CSF) interpretation can be problematic as it has been suggested that
CSF pleocytosis can be present from seizures in the absence of CNS infection.*® Recent
retrospective and prospective studies found varying rates, however if detected it should be

assumed to be due to infection.®>”

While conclusive data are lacking, CSF analysis is not routinely necessary in the absence of
fever.>® LP and CSF analysis can be considered if there is ongoing concern for infection or
immune mediated encephalopathy, the latter being rare but increasingly recognised.® This
diagnosis is especially important in adolescence and should be considered if there is a

history of prolonged encephalopathy or suggestive findings on imaging.

2.5.2 Neuroimaging
Neuroimaging is indicated in all patients presenting with a first episode of SE and has a high

diagnostic yield.****% CT or MRI identify an aetiology in more than 30% of cases; mostly

lesions associated with a remote cause, and often leading to a change in acute
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management.***° CT is routinely available in the ED setting, and is more sensitive at
detecting acute intracranial blood, although with the disadvantage of exposure to potentially
harmful ionizing radiation for the patient. MRI is generally less available in the acute setting,
more commonly requires sedation, but has superior sensitivity for lesions other than acute
intracranial blood.** In a prospective study of children with new onset seizures presenting
as SE, MRI demonstrated abnormalities in 14/30 (47%) of children with a normal CT head.*
These findings were supported by a more recent study where 27% of emergent findings
were discovered on MRI in similar patients after a normal non-contrast CT scan.®® While it
may not be possible, or desirable, for the patient to undertake an MRI examination during
the early phase of their hospital course, this examination should be undertaken once

seizures are controlled and the patient stabilised.

In patients known to have epilepsy, clinical judgment permits omitting most of the above
investigations, however these investigations should be considered if seizures are not typical

for the patient, are prolonged or are refractory to treatment.

2.5.3 Special tests
Identification of genetic mutations related to syndromes associated with SE, such as SCN1A

gene mutations of Dravet syndrome is possible,'® however there is limited evidence for the

t.53

utility of routine genetic testing in SE either acutely or as an outpatient.”” Similarly,

recommendations on immunological and metabolic testing are based on very little evidence,

t. Circumstances that

but may be warranted selectively in the ICU if no cause is apparen
may suggest the requirement for genetic and metabolic testing include recurrent or periodic
episodes of SE, which is not relevant on the first presentation or in the ED. Other clinical
features may suggest the need for a more extensive work up, such as failure to thrive,
developmental delay or ataxia. Toxicology testing may be indicated if a clinical suspicion
exists based on history, examination or characteristic laboratory results, and may be

performed on either urine or blood samples.®

2.5.4 Electroencephalogram in the emergency department
The EEG is an investigation that has been used for over 50 years to examine cortical

electrical activity.?” Guidelines and expert opinion recommend performing an EEG on all
children presenting with SE as soon as possible, but these recommendations are based on
low quality evidence.?'°"1%2 The reported benefits of EEG include the identification of non-
convulsive SE or subclinical seizures in comatose children, where non-convulsive SE maybe
28,103-105

responsible for up to a third of cases and is associated with poor outcomes.

Conversely, EEG, and particularly video EEG, may also suggest non-epileptic seizures in
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some circumstances, and avoid potentially harmful escalation of therapy. Other benefits of
EEG include assisting with seizure characterisation and location and assessing the efficacy

of interventions and guiding therapy.?®1%

While EEG in the management of SE is referred to as “standard practice” in publications
from the US and elsewhere,?”'%” the costly and resource intensive exercise is not routinely
available in other settings, including Australia. A UK study of SE found it was infrequently

108 \with little reason to believe this would be different in children.

available in adults,
Future developments may include the use of a limited array of electrodes, or an electrode
cap and the development of high-speed algorithms using quantitative analysis of EEG to
assist with diagnosis.'?#'97199110 An grea of ongoing work is examining whether
interpretation of EEG in ED by untrained individuals relying on “trend data” rather than the

111

original trace recording might be possible'"" but this is not ready for clinical application

currently.

In summary, while routine use of EEG in ED is difficult to justify without robust evidence of
patient outcome benefit, or cost effectiveness data, it may be prudent instead to advocate for
judicious use in circumstances where timely access to acute EEG is likely to have the most
impact on SE management in children. These could include suspected psychogenic
seizures, where escalation of therapy could be associated with harm without benefit, and
when children fail to return to baseline after an episode of SE, as non-convulsive SE may be

present and remain undiagnosed.*%%

2.6 Management of paediatric status epilepticus

2.6.1 General principles
SE is an infrequent presentation, consequently conducting high quality clinical trials has

been difficult, and requires considerable resources and infrastructure. The duration of
seizure activity is associated with poor outcomes and is potentially modifiable therefore this
is often the focus of research efforts. Systematic reviews of management of SE in children
include only trials of “first line” agents, with little data supporting management decisions
beyond this stage."'? Management beyond first line drugs is based on expert and consensus
opinion only. As with any true emergency, assessment and management occur
simultaneously. The immediate priorities include attending to basic resuscitation
requirements (supporting airway, breathing and circulation), the administration of anti-
convulsant medication to stop seizures, identifying and treating the likely cause, and the

prevention of the secondary consequences of SE."*
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Guidelines generally take a stepwise approach to treatment. Typically, two doses of
benzodiazepines are given as first line anticonvulsants. If they fail, various second line
anticonvulsants are administered followed by rapid sequence induction (RSI) of anaesthesia
and intubation.®'® The use of benzodiazepines is supported by good quality evidence, and
most patients achieve seizure control with these agents.'®'"? Recent guidelines have
advocated replacing the terms “first line” and “second line”, with a preference for
“‘emergency”, “urgent” and “refractory” management to stress the time-critical nature of the
interventions'®? or “initial therapy phase” (5-20 min), “second therapy phase” (20-40 min),
and “third therapy phase” (40-60 min).® Without disputing the time-critical element, there
does not seem to be sufficient justification to change widely used nomenclature.
Consequently, the new terms have not yet been widely adopted, therefore in the sections

that follow, the traditional terms first and second line treatment will be used.

2.6.2 First line drugs
Multiple anticonvulsants have been studied as first line therapy and current evidence and

expert opinion support the use of benzodiazepines in this situation.'® The “Veteran Affairs”
study of SE in adults was pivotal in establishing the efficacy of benzodiazepines as first line
agents." These agents are usually effective in terminating seizures, especially if used early
and in an adequate dose.""® The benzodiazepines most frequently studied and used for this
purpose are lorazepam, diazepam and midazolam. Evidence based recommendations and
guidelines have advocated either IV lorazepam (0.1mg/kg/dose) repeat if needed, IV
diazepam (0.15-0.2mg/kg/dose) repeated if needed or IM midazolam 10mg for >40kg and
5mg for 13-40kg, single dose, all supported by high level evidence of efficacy.®'"® The IM
midazolam dosing above is based on a large RCT'®, although intuitively one would assume
that a weight-based dosing regimen would be preferable, avoiding wide dose ranges. The

recommended dosing of IM midazolam is 0.1-0.2 mg/kg/dose, repeated in 10 minutes."

Attention to detail of benzodiazepine dosing is important in management of SE.
Benzodiazepine dosing has been reported to be outside of recommended dose ranges
nearly a quarter of the time,""” with both under- and over-treatment potentially problematic.
Under-dosing of benzodiazepine is potentially associated with reduced efficacy while
excessive dosing of benzodiazepine can lead to respiratory depression and the need for ICU

admission.®" "7

In terms of choice of benzodiazepine, there is no strong evidence to favour any particular

agent. Other considerations such as availability of agent, and availability of delivery route
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influence decision-making. In the hospital setting, as in the home and pre-hospital setting,
there has been much work on the preferred route of administration. While IV administration
is likely to be preferable if available, administration of anticonvulsant medications should
certainly not be delayed in cases where immediate IV access is not available or difficult.
Other routes include sublingual (SL), per rectum (PR), buccal (BC), intranasal (IN), IM and
intraosseous (10).""® Traditionally, rectal diazepam was administered, but recently other
options are generally preferred. Although the rectal mucosa provides excellent absorption,
there are a number of disadvantages to this route that limits its utility."'® Potential barriers to
use of the rectal route of administration include reluctance of parents or other caregivers
(teachers, carers etc.) to use this route, the requirement to remove clothes which might lead
to delays or may not be appropriate in public places, physical difficulties of administration
while a patient is actively seizing, which may require multiple individuals in order to
administer the medication, and the fact that this route may not be culturally acceptable in
some societies.'® Alternative routes of administration are gaining popularity due to efficacy
and ease of use of which the best efficacy data supports IN or IM midazolam in situations

where the IV route is not readily available."'®

Internationally, a number of clinicians and guidelines recommend IV lorazepam as the
preferred benzodiazepine for management of SE if IV access is available.'® However,
lorazepam is not available in some countries, including in Australia. Additionally, a recent
high quality RCT in 2014 conducted in 273 children, demonstrated that 0.1 mg/kg of IV
lorazepam was found to have similar seizure termination as 0.2mg/kg of IV diazepam, with
the latter agent having less respiratory depression.'® Further, lorazepam is relatively heat
labile requiring refrigeration for storage, compared to diazepam and midazolam which have
long shelf life at room temperature.”® A high quality comparison of IV lorazepam with IV

midazolam has not been conducted.

Midazolam is a highly water-soluble benzodiazepine, has a fast onset of action and excellent
CNS penetration, a wide margin of safety and broad therapeutic index.>® It is effective via
multiple routes of administration, including IM and is a safe and effective alternative to IV
lorazepam in the pre-hospital setting.'® A further benefit is that midazolam can be used in

higher doses as an infusion as a second or third line agent.>®

A meta-analysis comparing
midazolam with diazepam found midazolam to be as effective as diazepam when the IV
routes of administration of both drugs were compared, and superior to diazepam when
routes other than IV were assessed, due to more rapid administration.'® A recent network

meta-analysis comparing the efficacy of midazolam, lorazepam and diazepam in treating
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paediatric status epilepticus (including 16 RCTs from 1,821 patients) determined that

midazolam had the highest probability of achieving seizure termination.?’

The most recent Australian data regarding management of paediatric SE is over a decade
old. At that time diazepam was the most frequently used first line agent.®! It is not clear

whether physicians have since adopted other agents, particularly midazolam.

2.6.3 Second line drugs
Studies have suggested that time to administration of second line agents may be slower

than is desirable. A retrospective Australian study reported that in the EDs of seven
children’s hospitals the median time to administration of a second line drug was 24 minutes
in SE.®" In a prospective study in the US, this time point was a median of 69 minutes,

suggesting delays in escalating care.'?

Professional societies have stated that there is insufficient evidence to recommend any of
the second line agents.""® Although none of the second line therapies have been evaluated
in children in high quality RCTs, surveys and observational data indicate that the preferred
second line agent by emergency physicians and neurologists remains phenytoin or
fosphenytoin.'?'2* Retrospective data suggest that phenytoin is only effective in about 60%
of cases® and it has other potential problems that make the prospect of other agents
desirable. Phenytoin has a well-documented adverse effect profile including hepatotoxicity,
pancytopenia, phlebitis, Stevens-Johnson syndrome, hypotension, cardiotoxicity,
extravasations causing tissue necrosis and purple glove syndrome.'?® The potential for
cardiotoxicity necessitates slow infusion and cardiac monitoring."'?® The cardiac toxicity of
phenytoin has resulted in a number of documented deaths from inappropriate dosing or
infusion rates when phenytoin has been given as a loading dose, as is the case in SE
management. Fosphenytoin is used internationally due to concerns about safety of
phenytoin, mainly cardiac arrhythmias and tissue necrosis. Fosphenytoin can be
administered more rapidly than phenytoin, but as a pro-drug, effective blood and tissue
concentrations of the drug are probably not available any faster.®'"® Further, idiosyncratic
adverse events associated with phenytoin, such as Stevens-Johnson syndrome are still

reported with fosphenytoin. Fosphenytoin is not available in Australia or New Zealand.

Newer agents such as levetiracetam, valproate and lacosamide have been proposed, and
reported as effective second line SE agents, however evidence is limited to case reports and
small case series.® Several observational studies have suggested levetiracetam may be safe

and effective in SE, with doses ranging from 20-60mg/kg."?*'*" Advantages include that it
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can be given rapidly, and has a favourable safety profile compared to phenytoin. In a
retrospective study comparing two of these newer agents in adults with SE with phenytoin,
efficacy of phenytoin did not differ from levetiracetam or valproate.'?® A recent RCT in India,
also in adults, similarly did not demonstrate superiority of the “newer agents”.'?® Lacosamide
is another agent that has generated interest, but also without robust evidence.'? In
summary, despite the well-known problems with phenytoin, and no strong evidence to
support its use, it would be premature to adopt these new agents at this point. Ongoing
trials in Australia and New Zealand, United Kingdom and the U.S. will clarify the role of three

of these agents in paediatric and adult SE.*""'*°

2.6.4 Management of refractory status epilepticus (third line therapy)
As with other aspects of SE, definitions of prolonged SE, refractory SE and super-refractory

SE have changed over the years. Refractory SE usually now refers to when first and
second line drugs fail to control the seizure, rather than indicating a specific time period for
the length of seizure.?®%'3! Super-refractory SE denotes seizures that persist or recur

despite administration of continuous infusion anticonvulsants or general anaesthesia.? %132

Traditionally, if second line agents fail, guidelines — based on expert opinion - have
advocated anaesthetic doses of thiopental, midazolam, pentobarbital or propofol.'?” Use of
these medications is generally associated with the requirement for endotracheal intubation,
because of the effect of the medications on respiratory drive and airway reflexes. There is no

evidence that any of these agents is superior to another for refractory SE.

There is some evidence that high dose midazolam infusion is effective and is probably an
appropriate initial choice for refractory SE."®"3® A recent systematic review found 521 cases
of midazolam infusion use in refractory SE, with seizure control achieved in 76% of cases.'*?
The recommendation is to start therapy with a bolus of 0.1mg/kg and an infusion at
0.2mg/kg/hr, with a repeat bolus and doubling of the infusion at 10 minutes if seizure activity
is ongoing.™ The infusion can continue to be titrated up, ideally guided by continuous EEG
monitoring but specialist advice sought, as complications can occur at high infusion rates,
such as hyperchloraemic, non-anion gap metabolic acidosis. Rarely hemodynamic support

is required.

Infusions of general anaesthetics are another option for refractory SE. Propofol infusions
used in adults are considered to have an unacceptable risk of propofol infusion syndrome in
children.'® Barbiturates, in particular thiopentone, pentobarbital and phenobarbital are often

recommended for this purpose. These agents have excellent CNS penetration, and have
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actions on GABA receptors, NMDA receptors as well as effects on chloride, potassium and
calcium channels.”® These medications can reduce the cerebral metabolic rate, which is
thought to be advantageous in management of refractory SE. High lipid solubility leads to
prolonged drug effects, long elimination half-life, and consequently may lead to slow
recovery.'3"** The main problems with this class of drugs are respiratory depression and

hypotension. 33134

An RCT in adults with refractory SE comparing propofol with barbiturates was terminated
early for slow recruitment, with only 23 patients of a required 150 enrolled.”*® While no
difference in outcome was shown, it was clearly underpowered to provide any useful
information, except confirming the difficulty in conducting trials in this cohort of patients."®

The best practices for airway management in SE are unclear.'®

Another strategy that has been advocated is the use of third line agents without the
requirement for intubation e.g. using agents without respiratory depressant effects
(valproate, phenytoin, levetiracetam, lacosomide) when they have not been used as second
line agents.®" 113137138 pyt another way this could be considered repeating “second-line
therapy”. A recent adult trial in India demonstrated additional benefit when these agents
were used third and fourth line, although this was not the primary objective of the study, but
rather a pragmatic reflection of their practice environment and resources.'?® However, this
may be instructive in patients for whom intubation is not desirable such as chronic patients
with recurrent SE, and worthy of further study.

E,8’10’139 and

Ketamine has received recent attention as a method of terminating refractory S
is an attractive option to emergency physicians, who are likely to be familiar with its use in
other situations. It has favourable hemodynamic effects, and less effect on respiratory
reflexes and ventilation than other agents. Ketamine is an NMDA-receptor antagonist that
produces dissociative anaesthesia without cardiorespiratory depression. To date, reported
series have used ketamine well down the treatment algorithm, after many other treatments
have failed.' The effect of earlier use of ketamine, as a second or third line agent, is not
known but is the subject of a current clinical trial in Italy." If ketamine is found to be
effective in seizure termination, it might be again most useful in circumstances when

intubation is undesirable, e.g. in patients with frequent or recurrent SE with comorbidities.
Inhalational anaesthetics such as isoflurane have been used for refractory SE for many

years. Although the precise mechanism of action is not known, it is likely to involve a number

of receptors. These medications usually induce immediate cessation of seizure activity

56



regardless of duration, type or aetiology."®'*! They are not generally available to ED
providers, are usually tried only as a last resort, and there is very little supporting evidence in

children. Titration is usually assisted with continuous EEG monitoring."*?

2.6.5 Novel strategies
Therapeutic hypothermia for the management of refractory SE and super-refractory SE has

also been described. A small case series describes cooling to 30-35 degrees Celsius,
however treatment effect independent of other factors has not been established. There are

adult trials underway.'*?

A ketogenic diet, consisting of high fat, low carbohydrate and adequate protein, has also
been advocated for refractory epilepsy syndromes. The basis for this approach is the
efficacy of a ketogenic diet in patients with poorly controlled drug resistant epilepsy with
frequent seizures. In refractory SE and super-refractory SE the therapy is given through a
feeding tube."® The use of this intervention is probably last line in patients with refractory SE
and super-refractory SE and thus is likely to be of less relevance to emergency physicians,

although there are trials underway in adults.

2.6.6 Management of non-convulsive status epilepticus
Historically, various definitions of non-convulsive SE have been used, making interpretation

of the available literature problematic. Conventionally definitions have included both
absence status epilepticus and complex partial status epilepticus, with known differences in
outcomes.®? These have been classified separately in a report on definition and classification
from the ILAE task force, and are associated with differing time frames to tonic-clonic SE.??
Studies have invariably been performed in the ICU setting rather than ED, and have
incorporated EEG criteria for identification, making them of little relevance to ED physicians,
who are unlikely to have this information available.’> Whether treatment can improve
outcome is unknown, and as with convulsive SE, the underlying cause is probably the most
important prognostic factor.%? Optimal management strategies are unknown, but until further
data is available, if diagnosed or suspected in the ED, management should progress along

similar lines as for convulsive SE.

2.6.7 Specific aetiology
Identification of a presumed cause of SE may necessitate specific directed treatment in

addition to supportive and anticonvulsant treatment. For suspected infective aetiology,
obviously antibiotics are indicated as per local and national guidelines for meningitis, as well

as an antiviral such as acyclovir for possible Herpes simplex infection depending on the
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clinical circumstances.' If suspected, treatment should not be delayed for confirmation by

laboratory tests.

Other inflammatory conditions such as immunological or autoimmune encephalitis can
cause refractory SE. If suspected clinically or by the presence of autoantibodies, oligoclonal
bands in the CSF or typical MRI findings, immunomodulating treatments such as steroids or
IV immunoglobulin can be used, but specialist advice from a neurologist or infectious
disease specialist is warranted.*® Other drugs with anti-inflammatory properties may also be

useful, and some have advocated ketamine as having such properties.®’

SE suspected to be due to a toxicological cause or overdose may result in changes to
standard management algorithms. While phenytoin is most often recommended in SE
protocols where benzodiazepines have failed, this agent may cause cardiac toxicity, and is
not advised in this situation - barbiturates may be preferable.'** The roles of valproate and

levetiracetam are still unknown for this purpose.®®

2.7 Summary
This chapter has outlined the epidemiology, investigation and management of paediatric SE,

with a focus on the developed world. Within the limitations of the data and problems related
to various definitions, the incidence appears to be in the order of 20 per 100,000 per year.
Aetiology is varied and seems to be the most important contributor to outcomes. Prolonged
febrile seizures are the most common cause of paediatric SE, and are generally associated
with good outcomes, but can be difficult to differentiate from more sinister causes in the
initial stages of evaluation. Investigation and management of paediatric SE usually occur
simultaneously due to the urgency and time-critical nature of the condition. The quality of
the evidence to inform decisions is generally poor, and management algorithms are based
largely on theoretical considerations, tradition and expert opinion. Identification of likely
aetiology may influence treatment decisions, therefore is of value, particularly for infective,
inflammatory or toxicological causes. The duration of seizure activity is the only factor
associated with outcome that is potentially modifiable, therefore research efforts have
usually concentrated on this aspect of care. In advanced medical systems, emergency
interventions are frequently delivered by highly trained paramedical staff in the field, before
arriving at a hospital. As time to treatment is thought to be of key importance, this may
prove to have a substantial impact on early intervention for paediatric SE. Chapter 3

presents a review of pre-hospital care of paediatric SE.
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Chapter 3 — Paediatric status epilepticus in the pre-hospital setting: A
review

3.1 Overview
Early intervention is important in achieving seizure control in SE, and a potentially modifiable

factor affecting outcomes. Management in the pre-hospital environment represents an
opportunity to affect outcomes but presents unique challenges. This chapter addresses
objective 1 of this thesis, and specifically the topic of pre-hospital care of paediatric SE. As
with the ED setting described in the preceding chapters, research in the pre-hospital setting
is challenging, and most guidelines and protocols are not evidence based. Limited
resources, time, and difficulties with informed consent are important barriers. Despite this, a
number of important advances in the management of SE have occurred in the pre-hospital
environment. The objectives of this review are to present an overview of the available
evidence on pre-hospital aspects of paediatric SE, to describe current practice in Australia
and New Zealand, assess for variation in care, make recommendations about care of these
patients, and outline future research priorities. Figure 3.1 places this chapter in the

conceptual framework of the broader thesis relative to other elements
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Figure 3. 1 Conceptual model of thesis
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This chapter comprises a published manuscript. It is inserted as published. The citation is:

Furyk J, Watt K, Emeto Tl, Dalziel S, Bodnar D, Riney K, Babl F. Review article: Paediatric
status epilepticus in the pre-hospital setting: An update. Emergency medicine Australasia:
EMA. 2017 Jun 18. PubMed PMID: 28627014. DOI: 10.1111/1742-6723.12824

3.2 Publication in Emergency Medicine Australasia
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Abstract

Paediatric status epilepticus (SE) is a
medical emergency and a common
critical condition confrontng pre-
hospital providers. Management in
the pre-hospital environment is chal-
lenging but considered extremely
important as a potentially modifiable
factor on outcome. Recent data from

It is important that pacdiatric neu-
rologists, emergency physidans and
pre-hospital care providers are all
engaged in future endeavours to
improve dinical care and knowledge
translation efforts for this patient

group.
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multicentre  clinical trials, quality
observational studies and consensus
documents have influenced manage-
ment in this area, and is important
to both pre-hospital providers and
emergency physidans. The objective
of this review was to: (i) present an
overview of the avaidable evidence
relevant to pre-hospital care of pae-
diatric SE; and (i1) assess the current
pre-hospital practice guidelines in
Australia and New Zcaland. The
review outlines current definitions
and guidelines of SE management,
regional variability in pre-hospital
protocols within Australasia and
aspects of pre-hospital cre that
could potentially be improved. Con-
temporary data is required to deter-
mine current practice in our setting.
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3.3 Supplementary file
See Appendix 3.1 — Medline search strategy

3.4 Summary
This chapter comprised a review article of paediatric SE. The objectives of the review were

to present an overview of available evidence in pre-hospital care of paediatric SE and to
assess current pre-hospital guidelines in Australia and New Zealand. A literature search was
conducted on databases Embase, Medline and Web of Science. Title and abstracts were
screened, and full articles retrieved for inclusion if relevant to the objectives. State and
territory ambulance services were contacted for protocols, and additional searches were

performed for grey literature and on Google scholar.

The main findings from this chapter are summarised below:

e Paediatric SE is a common critical condition encountered by pre-hospital providers,
and management can be challenging in this environment.

e Epidemiology and the general principles of management of paediatric SE are
described, including home treatment, choice of benzodiazepines, preferred routes of
administration and blood glucose testing.

e Pre-hospital paediatric SE management protocols were evaluated, revealing
significant variation in doses and routes of administration, which may influence
treatment decisions in the ED.

e The optimal timing and dosing remain unknown.

It is evident that variations exist in the pre-hospital management of paediatric SE, without
robust evidence of the optimal pharmacological agent, timing and route of administration.
While such variation in practice represents an opportunity to evaluate this “natural
experiment” with quality, prospectively collected observational data, this alone is unlikely to
change practice, and further high-quality clinical trials are required. In the emergency and
pre-hospital setting, high-quality randomised controlled trials have traditionally been
infrequent due to the many unique challenges of conducting research in this setting. One
such challenge is the complex ethical issues surrounding obtaining prospective informed
consent for research, in a time-critical situation. Given the difficulty involved in conducting
such research, it is essential that valuable research resources are allocated appropriately,
and that important stakeholders are engaged in the process of setting the research agenda.
One strategy is to seek consensus on research priorities from experts. Chapter 4 outlines a

Delphi consensus process of research priorities in paediatric SE.

69



Chapter 4 — Consensus research priorities for paediatric status
epilepticus: A Delphi study of health consumers, researchers and
clinicians.

4.1 Overview
Conducting high quality research in the pre-hospital and emergency settings is challenging.

Presentations of individual conditions are infrequent and there are often competing priorities
in an austere, stressful environment where the main focus is on managing time-critical and
life-threatening conditions. The challenge is increased by the difficulty in obtaining informed
consent. Given the substantial effort required to conduct research in this setting, it is crucial
that a collaborative, widely consulted, systematic approach to identifying and clarifying the
immediate research priorities in SE is utilised to ensure limited research resources are
directed appropriately. One approach to identify research priorities among relevant
stakeholders is a Delphi process. Chapter 4 addresses objectives 2 and 3 of the thesis. In
this chapter a Delphi process for achieving consensus research priorities in paediatric SE
among experts and consumers is presented. Figure 4.1 places this chapter in the context of

the broader thesis.
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Figure 4. 1 Conceptual model of thesis

Stream 1: Stream 2:
Paediatric Status Epilepticus Informed consent in ED Research
4 T s =
Chapter 2. Epidemiology, investigation and Chapter 6. Paper 4. Informed consent in
management of paediatric status N Emergency Departments
epilepticus Methodology — Review and Perspective
Methodology - Review paper
1 \_ 7,
4 ) & )
Ghapter 3. Paper 1. Pre-hosital care of Gyt L Pope 3. s ysk-98
— paediatric status epilepi'ws — prosp s ; ' —
Methodology - Review = L Methodol g_: S“ sy DR

v

/
Chapter 8. Paper 6. Comrmnilyaﬁmdesm\

Chapter 4. Paper 2. Consensus research research without prospective informed
e priorifies in paediatric status epilepticus —> ponsant —
Methodology — Delphi study - Methodology — population survey
{ AN
™ 4 &
2 Chapter 9. Paper 7. Deferred consent in
— Chl |alnl rlsl' F'apfrp& ConSl 5 Jg.;.d > paediatric emergency research —_
= Methodology - Qualitative study
| J e =7

Chapter 10. Discussion and Conclusion

The first part of the chapter comprises a brief overview of the Delphi process. The remainder

of the chapter consists of a published article. It is inserted as published. The citation is:

Furyk J, Ray R, Watt K, Dalziel SR, Oakely E, Mackay M, et al. Consensus research
priorities for paediatric status epilepticus: A Delphi study of health consumers, researchers
and clinicians. Seizure. 2018 Feb 5;56:104-9. PubMed PMID: 29471256.
10.1016/j.seizure.2018.01.025

4.2 The Delphi technique
The Delphi technique was initially developed by the Research and Development Corporation

in California in the 1950s for achieving consensus of opinion within a certain topic area from

experts in the field.'*5'*® |t is named after the oracle on the island of Delphi in Greece, who
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was believed to accurately predict the future. Originally designed for military planning
purposes, the technique has been applied successfully in various fields and plays an important
role in health sciences research, in the development of ideas and priorities. Briefly the
technique involves the solicitation and collation of opinions and judgements from experts in a
particular field through a set of carefully designed sequential questionnaires, with information

from previous responses summarised and fed back to participants.'’

The initial round is used to generate and verify issues and ideas. This first step usually consists
of open-ended questions soliciting specific information about the content of subsequent
questionnaires. Responses to the open-ended questions are then converted to a structured
questionnaire to be used as the survey instrument in the second round. Subsequent rounds
attempt to achieve consensus on the issues and ideas raised in round one, with researchers
collating and returning responses to participants presenting the position of the whole group
and the participants own position on the research issue. Every participant reassesses their
initial judgement about the information provided. Generally, three to six iterations are
employed, although three rounds is usually sufficient to reach consensus on a topic, as

additional rounds produce minimal change in opinion.™’

The major benefits of the technique are to avoid the limitations of using less formal techniques
to achieve consensus such as through committees and panels, which can be prone to
domination by powerful individuals and influenced by personalities. The benefits of anonymity
and confidentiality contribute to the development of true expert consensus. The process also
allows participants to generate additional insights and more thoroughly clarify information. As
there is no requirement to meet face-to-face, clinicians from disparate geographical areas can
be included. Modern technology such as electronic surveys have further simplified the

execution of the process and facilitated the development and implementation.

In health sciences research the technique is most useful to address clinical issues that may
not be amenable to evaluation in randomized clinical trials or quantitative data analysis where
incomplete data exist. Delphi technique is useful to determine informed judgements on topics
spanning a range of disciplines such as neurology and emergency medicine. Within
paediatrics the technique has been successfully used to identify research priorities in the field
of neurology with respect to cerebral palsy, and to identify general emergency medicine

research priorities in the United Kingdom and Australia.#%

4.3 Publication in Seizure: European Journal of Epilepsy.
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ARTICLE INFO ABSTRACT

Artide history Purpase: Status epilepticus (SE) is a paediatric emergency with significant morbidity and mortality.
Recrived 22 May 2017 Recommendations beyond first line care are not based on high quality evidence. Emergency physicians
Reczived in revised farm 6 July 2017 and neurologists are key stakeholders in managing this condition. A collaborative, widely consulted
m fiﬁ“:: 2018 approach to identifying priorities can help direct limited research funds appropriately. The objectivesof
this study are to identify consensus research priorities in paediatric SE among experts and health
consumers.
Methods: Athree-stage Delphi process was conducted. PaediatricNeurologists and Emergency Physicians
in Australia and New Zealand participated. Round one asked participants to generate three research
questions important for further research in paediatric status epilepticus. Responses were refined into
unique individual questions. Rounds two and three required participants to rate questions on a seven
point ordinal scale. Health consumers were invited to participate by providing up to three problem areas
that could be addressed by research.
Resulrs: 54 experts and 76 health consumers participated in the process. Nine questions reached our
definition of consensus “high priority”, 21 questions achieved consensus “low priornty™ and seven
questions did not achleve consensus. High priority areas included second line management including
levetiracetam ( efficacy, dose and timing), use of third line agents induction of anaesthesia (timing and
best agent ), management of focal SE, and indicators of “subtle SE™. Consumer priority areas included
themes of treatment efficacy, aetiology, and community ed ucation
Condusion: We identified nine priority research questions in paediatric SE, congruent with the health
consumer theme of treatment efficacy. Future research efforts should be directed towards these priority
areas.

Keywords:

Status epilepticus
Consensus
Pasdiatric
Seizres

© 2018 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.

1. Introduction

Status epilepticus (SE) is the most common childhood
neurological emergency and is, with its underlying aetiology,
associated with an estimated mortality of 3% and significant

* Carrespanding author at: The Townsvil ke Hospital Emergency Department, 100
Angus Smith Drive, Douglas, Queensiand, 4814 Australia
E-smail address: |eremy Furyk@hedthgld govau (). Puryk )

https: [ daoi o1g/ 101016 fj sezure 201801025

morbidity [12] including development of focal neurological
deficits, cognitive impairment, behavioural problems or epilepsy
|3} The incidence of paediatric SE is in the order of 20 per 100,000
population at risk [14]. Aetiology and outcomes of SE in children
are different fromadults [ 4]; therefore adult evidence is minimally
applicable to paediatric settings. An operational definition of SE
based on the indication to commence treatment has been
proposed for seizures of five minutes or more [5], replacing the
“traditional” definition requiring seizures of greater than 30 min

1059. 311 j© 2018 British Epilepsy Association. Published by Blsevier Lyl All rights reserved.
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duration or two or more sequential seizures without full recovery
of consciousness between seizures. These concepts have been
incorporated into recent clinical trials [6] and conceptually into
recent consensus documents [7].

Benzodiazepines are widely used in the first line pharmacolog-
ical management of SE, supported by good evidence of efficacy, but
recommended subsequent management is based on expert
opinion, tradition and consensus [8]. Despite the considerable
burden of SE, addressing important dinical questions is challeng-
ing with single centre studies, and generally requires a collabora-
tive approach with considerable resources and infrastructure [9]. A
collaborative, consultative and systematic approachtoidentify and
clarify the immediate research priorities in SE is indicated to
ensure limited research funds are directed appropriately. Incorpo-
rating stakeholders’ perspectives into the development of research
priorities might lead to highly engaged researchers and increased
likelihood of translating research into clinical practice.

The Delphi technigue is a common approach for the solidtation
and collation of opinions from experts ina particular field in the
development of ideas and priorities. The Delphi technique has
been widely used in health sdences research and is appropriate to
correlate informed judgements on topics spanning the disciplines
of neurology and emergency medidne. Briefly, the technique
involves a set of sequential questionnaires, with information from
previous responses summarised and fed back to participants [ 10].
The first round usually consists of open ended questions soliciting
specific information about the content of subsequent structured
questionnaires. Three to six rounds are usually employed to reach
consensus on a topic [10). The technique has been successfully
used to identify research priorities in the field of paediatric
neurology [11], paediatrics [ 12] and paediatric emergency medi-
cine [13,14].

The perspective of emergency physidans is perhaps historically
underrepresented in SE literature and guideline development,
despite being responsible forthe majority of acute care dedsionsin
SE in many health systems. It is also imperative that health
consumers (ie. patients and families of patients) are represented
to ensure that community expectations about research priorities
are met.

The primary objective of this study was to use the Delphi
technique to achieve consensus on research priorities in the
management of paediatric SE among paediatric neurologists and
emergency physidans who treat children. A secondary objective
was to determine if research priorities identified by experts aligned
with priorities identified by health consumers. The results of this
study will help determine where to allocate scarce research
resources to achieve better outcomes for patients.

2. Methods

This was an assessment of expert clinidan and health consumer
opinion via a Delphi survey to identify research priorities for
paediatric SE. The survey was conducted with the support of the
Australia and New Zealand Child Neurology Sodety (ANZCNS) and
Paediatric Research in Emergency Departments International
Collaborative (PREDICT) network.

2.1. Paraapants

Expert participants were paediatric neurologists and emergen-
cy physidans in Australia and New Zealand An invitation to
participate was distributed to paediatric neurologists through the
ANZCNS by email, explaining the purpose of the study, the
expected time commitment, the proposed number of rounds and
timelines. Emergency physicians were invited to partidpate
through site representatives of the PREDICT network. Site

representatives at PREDICT sites were asked to nominate
interested clinidans, and provide email details, to approximate
respondent numbers from neurologists to maintain balance and
representation of both groups and inclusion of perspectives ofnon-
researchers. Although controversy exists as to what constitutes the
ideal number of subjects in a Delphi study [15-18], it has been
recommended that one should have 30 experts from any one
discipline, or at least 10 per category for different professional
disciplines. It has been suggested that increasing a group size
beyond 30 does not generally improve results [16]. A total sample
of at least 30 respondents was sought, allowing for attrition.
Consumer participants induded health consumers with a
diagnosis of epilepsy and a prior SE event, as well as their families.
Information regarding the study objectives was distributed
through Epilepsy Queensland social media webpages, with an
explanatory sheet, and a link to participation in the survey.

22 Study procedure and design

Surveys were constructed and distributed electronically via
email, using SurveyMonkey [19]. In round one dinical particdpants
were asked to identify research priorities in the field of paediatric
SE that they believed was lacking by answering one single open
question: “Thinking about yourexperience with paediatric convukive
status epilepticus, what are the most important research questions
that need addressing”. The survey allowed for free text responses,
and partidpants were encouraged to submit the research
questions in the PICO format (referring to Population, Intervention,
Comparison, Outcome). They were given three weeks in which to
respond and could submit up to three questions. Non-responders
were emailed a reminderat one and two weeks afterinitial contact.
Consumers were asked to provide up to three problem areas
associated with paediatric status epilepticus that could/should be
addressed by research. Demographic details were collected from
both experts and consumers.

Definitions of SE have been somewhat contentious and
continue to evolve [7]. In the survey information we defined SE
simply as an “abnormally long seizure” operationally defined as
whenemergency treatment should bestarted e.g. beyond 5 min for
tonic<clonic SE. Questions conceming “children” referred to ages 1
month to 16 years, and “infants” as ages 1 month to 12 months.

Questions generated by round one were collated into themes,
and developed into mutually excusive research gquestions using
NVivo 11 for Mac (NVivo qualitative data management Software;
QSR International Pty Ltd. Version 10, 2014). Analysis of responses
to round one used a grounded theory approach and a process of
content analysis and open coding to categorize items into themes
[17). The compiled proposed questions were reviewed and refined
by the investigator team and included inround two in a structured
questionnaire. The investigator team included experienced paedi-
atric emergency physicians, paediatric neurologists, clinician
researchers and methodological expertise. Surveys were pilot
tested for face walidity on a group of ED physicians and
paediatridans and amended as required. In mound two partidpants
were asked to rate the perceived priority of each researchquestion
using a seven point Likert-type, ordina scale (Very low priority,
low priority, fairly low priority, neutral, fairly high priority, high
priority, very high priority ). Participants were also encouraged to
supply reasoning and further comments.

Round three consisted of the questions from round two thatdid
not reach predetermined criteria for consensus “high™ or “low”
priority, together with a summary of feedback for each question
including scores and text comments to allow responders to reflect
on colleagues scores and thoughts. In round three partidpants
were again asked to rate the perceived priority of each research
question using the same seven point Likert-type/ordinal scale.
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2 3. Analysis plan and statistical considerations

Data from round two and three were exported to an excel
spread sheet and analysed on SPSS (Ver 20.0, IBM, Armonk, NY,
USA). Overall support for group responses to questions were
reported as means and standard deviation. Consensus priority was
defined as more than 70% of total respondents rating a question as
“fairly high priority” or higher [20]. Consensus “non priority”
questions were defined as questions where more than half of the
respondents rated the questions as “neutral” or lower priority. The
pragmatic dedsion was made to stop the process at three rounds,
considering the low likelihood of achieving consensus with further
rounds and survey response fatigue, based on previous work
suggesting that additional munds produce minimal change in
opinion [ 10,16].

Consumer partidpants completed a spedfically developed
questionnaire, and were asked to list three “questions or ideas
for research™ which they believe are important for children with
convulsive status epilepticus. Responses were exported and
qualitative thematic analysis was performed using NVivo 11 for
Mac (NVivo qualitative data management Software; QSR Intema-
tional Pty Ltd. Version 10, 2014 ). These are reported separately and
assessed for theme concordance with priorities identified by

experts.
2.4. Ethics and consent

The study was approved by the Townsville Hospital Human
Research Ethics Committee. Consent of experts was implied when
participants responded to the survey via the survey portal.
Consumers were given the opportunity to discuss participation
with amemberofthe researchteam at a mutually convenient time
if required, and asked to check a box on the survey instrument
indicating consent to particpate.

3. Results

3.1. Experts

The three round Delphi process was conducted from April to
December 2016. The survey remained open for 4 weeks for each
round, with ten weeks between rounds for analysis and develop-
ment of subsequent surveys. Fifty-four experts agreed to partid-
pate in the Delphi process and provided questions and valid email
address for subsequent rounds. The demographics of “expert”
participants are shown inTable 1. Responserates for round two and
three were 42/54 (78%) and 44/54 (81%) respectively.

Questions from round one were imported into NVivo, coded and
developed into 37 unique questions in seven categories consisting
of: first line agents, second line agents, timing of second line
agents, induction of anaesthesiafintubation, home and pre-
haospital care, investigation of SE, and general issues (Table 2).

The results of ranking the 37 questions constituting round 2 of
the Delphi process are summarised in table S1 (Supplementary
appendix) together with the proportionof responses that rated the
question as greater or equal to “fairly high priority” or 4 on the
scale. Six questions met our definition of high priority consensus
(Table 3), while 15 questions met our definition for low priority
consensus. The remaining ¥ questions that did not reach
consensus were refined, and with feedbackincluded in the round
3 survey.

In round 3 a further 3 of 16 gquestions achieved high priority
consensus (Table 3), and 6 questions reached low priority
consensus, and seven questions failed to reach consensus
(intermediate priority). Round 2 and 3 responses are summarised
inTable 4 and S1. Inaddition to rating the perceived priorityof each

Table1
Demographic details of respondents to expert survey
n (%)
Gender
Female 21 (3¥%)
Age Range
25.34 1(2%)
35.44 26 (48%)
45.54 20(3%
55+ 7(13)
Years since medical graduation
Median 21 ()QR 16 © 26)
Speciality N5
Emergency physician 2(41%)
Paediatric Neurologist 12 (%)
Howpital ategory
Tertiary 43 (8%0%)
Secandary 5(9%)
Both 6(11%)
Full time/Part time
Full time n (N2
Part time 15 (28%)
1QR interquartile range, all
Table2
Demographic detaiks of respondents to consumer survey.
n (%)
Cender
Female 68 (29%)
Age Range
18-24 7(9%)
25.34 13(17%)
35.44 27 (35%)
45.54 16 (21%)
55+ 13(17%)
Highest level of education attained
Schoal certificate (Year 10) 12 (16%)
Higher school certificate (Year 12) 13(17%)
Post school, non-university 23 (30%)
Undergraduate university degree 20 (26%)
Postgraduate university degree 8(11%)
Christianity 42 (55%)
No religion 33 (@)
khm 1(1%)
Approximate annual household income
Less than $25K 14 (18%)
$25.49K 15 (19%)
$50-74K 14(18%)
$75-100K 15 (19%2)
Mare than $100K 18 (24%)
Diagnasis of epilepsy
Self 34450
Chald 3 (%)
Sibling 2(3)
Previous episodes of status epilepticus
Yes 58 (76%)

research question, participants were able to provide comments
and additional insights in a free text response. Indicative quotes
accompanying questions achieving high priority status are
included in table S2.
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Table3
Consensus high priority questions, rankings and scores.
Questions Round 2 Round 3
L>4" Mean L>4" Mean
(SD) (SD)
1. In infants with convulsive SE, is levetiracetam superior to phenytain (or phenobarbitone) for efficacy (seizure termination) and 852 53(13)
safety (adverse effects)?
2. In children with convulsive SE, is levetiracetam superior to phenytain for efficacy (seizure termination) and safety (adverse 01T 55(13)
effects)?
3.In chikdren with convulsive SE is the early use of anaesthesia associated with more rapid seizure erminations, less omplications 823 52(12)
and better long-term outcomes, compared to anticmmulsant treatment alone?
4.1n children with convulsive SE, is ear lier admini stration of 2 second line agent (e.g. levetiracetam) moreeffective than standard 748 4.9(11)
protocol s?
5. ¥ EEG is not available, what are the most rdiable clinical indicatars of ongoing subtle SE? 73 49(14)
6.In children with focal SE should the medical management proceed acording to similar treatment pathways as for coovulsive SE. - 728 4.7(11)
and within the ame time frames?
7. In children with convulsive SE, what is the mast appropriate dase of levetiracetam as a second line agent? 68T 50(12) 77 49(12)
8.In children with convulsive SE whorequireintubation, what induction agent is most effective forseizuretermination, longterm 683  4.8(11) 812 51 (12)
outcome and complications (e.g. ketamine, propafol, thiopentone, ather)?
9.In children with convul sive SE, Isthird line medial ant @omubkantdrugscompared with induction of anaesthesiaand intubaton 662 49(12) 812 51 (10)

Zsodated with improved long -#=rm outmmes?

* Denotes percentage of respondents who ranked question &irly high priority (4 on scale) or higher. SD standard deviation.

Tabled
Consumer survey data Common themes, counts and indicative quates.

Drug Therapies and treatment efficacy (20 references)
“optimal agenttiming”
*Most effective treatment®
*maximal safe pre-hospital care”

ilable meds dant werk.*

A simpler casy © use rescue medication as an alt

Causes and Triggers (19 references)
“What causes it*

ative to what is ilable if

“Research the triggers and warning signals to hdp parents be proactive in pr
“What are the major triggers for SE7
Outcomes and prognosis (18 references)
“What are the long term cognitive effects of these episodes?®
*Newropsych testing for school performance”
“What harm can ocur®

Medidnal cannabis (6 references)
“Would medical ly approved marjuana help®
“get cannabis ol legnliced not just for children

Education (3 responses)

nting status episodes from ocurring. *

*Mare education for nursing and other medical staff on how to denl with status episod =
“Commumity education around responding to status epilepticus for non-primary carers®

3.2 Health consumers

The consumer survey was made available from August to
November 2016 and received 76 responses. Demographics of
health consumer participants are shown in Table 2, and induded
people with epilepsy and family members of people withepilepsy;
a high proportion had previous experience of status epilepticus.
Over 100 questions or ideas were generated by the consumer
survey. The most common themes included drug therapies and
treatment efficacy, causes and “triggers”, and outcomes and
prognostication (Table 4). Less common themes (six responses )
concerned medicinal cannabis and education of public and
community in general.

4. Discussion

The Delphi consensus process involving expert emergency
physidans and paediatric neurologists identified nine priority
research questions for the management of paediatric status
epilepticus. Three questions specifically concerned the use of
levetiacetam, another concerned the timing of “second line

agents” including levetiracetam, and two questions referred to
induction of anaesthesia. These were broadly congruent with the
“drug therapies” priority theme commonly identified by health
consumers. Other questions concerned dinical indicators of subtle
SE and management of focal SE.

Experts prioritised a comparative efficacy and safety study
between levetiracetam and phenytoin in both infants and children
(Table 3, questions 1 and 2). Many were aware that studies to
address this issue were underway in Australia and New Zealand,
the United States and the United Kingdom [21,22]. This finding
confirms that these results are keenly anticipated, and are likely to
affect managementalgorithms internationally. A separate research
question that may not be adequately addressed by cument trals
was for the most appropriate dose of levetimcetam (Table 3,
question 7). Current trials are investigating doses of 40 mg/kg to
60 mg/kg of levetiracetam [ 21,22 ]. Of interest, pre-hospital use of
levetiracetam was not considered a research priority (intermediate
priority) and second line usage of sodium valproate was of low
consensus priority in round three. This may reflectunfamiliarity of
the drug due to limited availability of the intravenous formulation
in Australia and New Zealand, or concerns about safety in certain
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subpopulations, particulardy infants. Again, it is likely that on-
going trials will address this question in children older than two
years. Other “newer” second line agents such as lacosamide were
not proposed as priority research questions in our study.

Another research priority was the use of second line agents,
such as levetiracetam earier in the algorithm (Table 3, question 4).
This has been advocated by some experts in the literature,
induding “combination” therapy, and may be fadlitated if agents
associated with less side effects (e.g. levetiracetam, sodium
valproate, lacosomide) are found to be non-inferior to standard
therapies. A trial in adults did not demonstrate benefit of the
addition of levetiracetam to donazepam in adult patients with SE
in a pre-hospital trial in France [23].

Identifying clinical indicators of subtle SE when electroenceph-
alogram (EEG) is not available was also identified as a high priority
question (question 5, Table 3). Differentiating ongoing subtle SE
from the postictal state can create difficulty in the acute setting,
especially in children who may have baseline abnormal neurologi-
cal function EEG support in this setting is limited by access to
urgent EEG, and the time taken to set up a recording. There are
potential adverse consequences from under or over diagnaosis of
subtle SE (such as excessive SE treatment including intubation, and
laterlong term medication and lifestyle restrictions advice thatare
based on the reported duration of seizure). Some respondents
commented that there were perhaps no reliable dinical indicators
of subtle SE. Other respondents, however, commented that
increasing expert support at the point of clinical dedsion making
regarding subtle SE, through review of the patient by experts in
subtle SE (by acute video review or neumlogist telemedicine
consultation) could address this problem, at leastin a proportionof
SE cases.

Management of focal SE and whether algorithms should be
similar to convulsive SE was alsoa high priority (Table 3, question
6). While recent consensus documents have indicated that
different operational time frames are applied to focal SE to
tonic-clonic SE, it was conceded that this was based on limited data
| 7]. Our results indicate that dinidans require further darity in
terms of management strategies in this area and may warrant
further study.

Induction of anaesthesia was also a high priority area for
clinicians (Table 3, questions 3 and 8). Whether early induction of
anaesthesia improved outcomes achieved consensus with high
levels of support, but divided opinion in comments with some
suggesting it may be unethical (Table S2) Other experts
commented that their clinical experience suggests practice in this
regard is already highly variable, as indicated in observational data
therefore it is valid to pursue this as a research priority. Conversely,
the use of third line agents rather than induction of anaesthesia, a
strategy that observational trials suggest is commonly used was
also found to be a research priority (Table 3, question 9).
Additionally, the preferred induction agent was identified as a
high priority in round three of the process, with a lack of quality
evidence dted. An attempt to investigate this question in adults,
comparing Propofol to Barbiturates failed to demonstrate a
difference, but this was predominantly due to poor recruitment
and early dosure of trial [ 24]. A similar study inchildren may prove
equally difficult, and perhaps methodologies other than RCTs may
be required initially. Use of Ketamine and Propofol in the non-
intubated patient were both judged to be low priority questions,
although proponents may argue they may have a role in specific
circumstances e.g. whenit is highly desirableto avoid intubation as
with frequent recurrent SE.

In 2014 the U.S. Pediatric Status Epilepticus Research Group
(pSERG) published a report summarizing the evidence of paediat-
ric SE and refractory convulsive SE [9]. Based on their literature
review, the group identified several knowdedge gapsincluding risk

factors for SE, biomarkers, second and third line treatment options
and long-term outcome [9]. While the methods used by pSERG
differed from our consensus Delphi approach, and knowledge gaps
do not necessarily equate with research priorities, the congruence
with priorities identified in our study rinforce the importance of
our findings.

There were some differences between consumer and expert
responses. Apart from the theme of treatment efficacy, consumer
priority themes induded “triggers” or causes, prognaosis as well as
medidnal cannabis and education. Differences may be partly
explained by unique perspectives on SE. For example emergency
physidans may be less likely to consider preventative strategies,
however these are dearly no less valuable. The themes identified
by consumers are illustrative of the issues important to people and
their families affected by epilepsy, and future work can build on
these ideas.

Our study had strengths and limitations. The Delphi process is
widely used in health sciences [ 11-14]. The major benefits of the
technique are to avoid the limitations of using less formal
techniques to achieve consensus such as through committees
and panels, which can be prone to domination by powerful
individuals and influenced by personalities. The benefits of
anonymity and confidentiality contribute to the development of
true expert consensus [17,20]. Other advantages incdude that the
process allows partidpants to generate additional insights and
more thoroughly clarfy information. Other methods of generating
consensus opinions, and generating research priorities have been
used, and indude the Nominal Group Technique and the Hanlon
Prioritisation Process [13,25-27]. The Delphi approach was
considered the most appropriate in our circumstance, as experts
were geographically dispersed and were not required to physically
meet.

Limitations of our study incduded that our process of identifying
and defining expert panellists for the sampling frame was
somewhat subjective, and the Delphi technique works on the
assumption that participants are equa in knowledge and
experience, which may not be correct. However, involvement of
emergency physicians and paediatric neurologists in this process
was a strength of the design. A further concern is that minority
opinion might be lost, and yet still have value. Participants had the
opportunity to add comments that were handled in a qualitative
analysis of responses. We do not contend that just because a
research question did notachieve a consensus high priority by our
process, that it is without value or incapable of contributing
important knowledge or benefit to patients.

While a strength of the study was the inclusion of health
consumers, our methods may haveintroduced someselectionbias.
Respondents identified through epilepsy support organisations
likely represent patients with more severe or burdensome
established epilepsy, only a subgroup of the children presenting
with SE. This may have lead to some bias towards responses
specific to chronic epilepsy and may account for differences in
responses from experts. We did not seek the consensus of
consumers through classic Delphi technique in this group, rather

evaluated concordance with the consensus of experts.

There is no “gold standard” for defining consensus during a
Delphi process, and various definitions have been proposed [17,20].
Methods used in our study had beenadvocated and used in similar
studies [11,15,1620]. Further limitations are inherent with any
research involving surveys and rating scales indude the central
tendency bias, where partidpants tend to avoid rating at the
extremes of the sales, acquiescence bias and sodal desirability
bias.

Finally, in our instructions to participants we spedfially
excluded the neonatal period, for similar reasons that adult SEwas
excluded. In these age groupings SE was considered to have
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different aetiologies and outcomes, therefore results of this study
are not applicable to the neonatal population. This research only
involved participants in Australia and New Zealand, a region with
an advanced health system, with high standards of education and
training, therefore results should be generalizable to other
developed countries.

In summary, we sought to achieve consensus on research
priorities in the management of paediatric SE Our consensus
process allowed experts to identify nine high priority research
questions consisting of second line management induding
levetiracetam (efficacy, dose and timing), use of third line agents,
induction of anaesthesia (timing and best agent), management of
focal SE, and indicators of “subtle SE™ concordant with consumer
priorities. Results of this research should help inform where future
research efforts in paediatric SE should be directed.

Meetings

Presented at the Salzburg colloguium on status epilepticus,
April 2017.
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4.4 Supplementary file.
See appendix 4.1. Table S5.1.1 Complete Delphi question rankings and scores. Table

S5.1.2 Expert text comments on consensus High Priority questions in round 2 and 3.

4.5 Summary
Chapter 4 address objectives 2 and 3 of this thesis and comprises a Delphi study designed

to achieve consensus on research priorities in paediatric SE among experts and consumers.
A three round Delphi process was conducted. Questions generated by round one were
collated into themes, and developed into mutually exclusive research questions in structured
questionnaires in rounds two and three. Participants rated the perceived priority of
questions using a seven-point Likert-type, ordinal scale. Main findings from this chapter are

summarised below:

e The perspective of emergency physicians is underrepresented in SE literature and

guideline development.

e Consensus was achieved on research priorities in the management of paediatric SE
among paediatric neurologists and emergency physicians and aligned with priorities

identified by health consumers.

e The process identified nine priority research questions, consisting of second line
management including levetiracetam (efficacy, dose and timing), use of third line
agents, induction of anaesthesia (timing and best agent), management of focal SE, and

indicators of “subtle SE”.

e Consumers identified important research themes including drug therapies and treatment

efficacy, causes and “triggers”, and outcomes and prognostication

¢ Incorporating stakeholders’ perspectives into the development of research priorities may
lead to highly engaged researchers and increased likelihood of translating research into

clinical practice.

Important priority areas in the management of paediatric SE were identified in the research
presented in this chapter. Many of the research questions may not be possible to address
with traditional concepts of informed consent for research, and alternative approaches need
further exploration. Some of the components raised in the process include therapies and

interventions that have in some ways already been incorporated into clinical care and
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protocols for the management of paediatric SE, despite a striking lack of quality evidence.
This highlights the paradox of informed consent in research and management of paediatric
SE. Research has traditionally been difficult in these circumstances, however clinicians can
opt to incorporate un-validated practices into clinical care without the need for informed
consent. Comparative effectiveness research, where there is true equipoise (like comparing
two “standard therapies”), and observational research in this context also requires informed
consent in most circumstances in Australia and New Zealand. Involvement of stakeholders
in determining research priorities justifies research in challenging circumstances, such as
where prospective informed consent is not possible, and will ensure results are rapidly
translated into practice. One of the main priority areas identified by the Delphi consensus
process was that of second line management, and specifically levetiracetam. Chapter 5
outlines a protocol for a randomised controlled trial of levetiracetam and phenytoin in the
second line management of paediatric SE. This trial represents one of the first paediatric

trials conducted in Australia and New Zealand, using a “deferred” consent process.
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Chapter 5 - A multicentre randomised controlled trial of levetiracetam
versus phenytoin for convulsive status epilepticus in children
(protocol): Convulsive Status Epilepticus Paediatric Trial (ConSEPT)

5.1 Overview
As outlined in Chapters 2 and 3 of this thesis, various benzodiazepines are most frequently

used as first line in the management of paediatric SE, however there is a dearth of evidence
to inform second line management. While no high-quality evidence supports the use of any
of the interventions in common use, newer agents have found their way into clinical practice
and guidelines. Second line agents, and in particular levetiracetam were identified in three
of the nine research priority questions by the Delphi process of Chapter 4. This Chapter
addresses objective 2 of this thesis and outlines the protocol for a randomized controlled trial
of levetiracetam compared to phenytoin, in the second line management of paediatric SE.
The trial protocol directly addresses the question identified by the Delphi process; “In
children with convulsive SE, is levetiracetam superior to phenytoin for efficacy (seizure
termination) and safety (adverse effects)?“. Figure 5.1 places this chapter in the context of

the broader thesis.
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Figure 5. 1 Conceptual model of thesis
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Chapter 10. Discussion and Conclusion

The Chapter consists of a published article. It is inserted as published:

Dalziel SR, Furyk J, Bonisch M, Oakley E, Borland M, Neutze J, et al. A multicentre

randomised controlled trial of levetiracetam versus phenytoin for convulsive status

epilepticus in children (protocol): Convulsive Status Epilepticus Paediatric Trial (ConSEPT) -
a PREDICT study. BMC Pediatr. 2017 Jun 22;17(1):152. doi: 10.1186/s12887-017-0887-8.

5.2 Publication in BMC Paediatrics.
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Abstract

Background: Convukive status epilepticus (CSE) is the most common life-threatening childhood neurological
emergency. Despite this, there Is a lack of high quality evidence supporting medication use after first line
benzodiazepines, with cument treatment protocols based solely on non-experimental evidence and expert opinion.
The current standard of care, phenytoin, is only 60% effective, and assoclated with considerable adverse effects.

A newer anti-convulsant, levetiracetam, can be given faster, is potentially more efficacious, with 2 more tolerable
side effect profile. The primary aim of the study presented in this protocol ks to determine whether intravenous (IV)
levetiracetam or IV phenytoin is the better second line treatment for the emergency management of CSE in
children.

Methods/Design: 200 children aged between 3 months and 16 years presenting to 13 emergency departments in
Australia and New Zealand with CSE, that has falled to stop with first line benzodiazepines, will be enrolied into this
multicentre open randomised controlled trial. Participants will be randomised to 40 mg/kg IV levetiracetam infusion
over 5 min or 20 mg/kg IV phenytoin infusion over 20 min. The primary outcome for the study is clinical cessation
of seizure activity five minutes following the completion of the infusion of the study medication. Blinded
confirmation of the primary outcome will occur with the primary outcome assessment being video recorded and
assessed by a primary outcome assessment team blinded to treatment allocation. Secondary outcomes include:
Clinical cessation of selzure activity at two hours; Time to clinical seizure cessation; Need for rapld sequence
induction; Intensive care unit (ICU) admission; Serious adverse events; Length of Hospital/iCU stay; Health care costs;
Seizure status/death at one-month post discharge.

Discussion: This paper presents the background, rationale, and design for a andomised controlled trial comparing
levetiracetam to phenytoin in children presenting with CSE in whom benzodiazepines have failed. This study will
provide the first high quality evidence for management of paediatric CSE post first-line benzodiazepines.
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Background

Convulsive status epilepticus (CSE) & the most common
life-threatening childhood neurological emergency [1]. It
has an annual incidence of 17-23 cases per 100,000 chil-
dren per year, with 22% of patients requiring Rapid Se-
quence Induction (RSI) and Intensive Care Unit (ICU)
admission [2]. Mortality following paediatric CSE is re-
ported at 3-5% and neurological sequelae occur in up to
34% of children [3].

Management guidelines for paediatric CSE recom-
mend early and prompt use of anticonvulsant medica-
tion [4, 5. Recommendations from the Advanced Life
Support Group [4], the Scottish Intercollegiate Guide-
lines Network [5], the Status Epilepsy Working Party in
the United Kingdom [6], and major textbooks [7, 8], are
broadly similar and universally adopt a stepwise ap-
proach to treatment 1.Two doses of benzodiazepine;
2Second line anticonvulsant, with all recommending
phenytoin or fosphenytoin; and 3.Final termination of
CSE with RSI intubation with thiopentone and ICU
admission. While there is reasonable evidence to support
the use of benzodiazepines in CSE there is a paucity of
evidence concerning the type and efficacy of second line
anticonvulsant medication used with management
guidelines based only on expert opinion [4, 5, 9].

The aetiology and outcomes of CSE in children is
different to that of adults, thus adult evidence cannot be
expected to be directly applicable to paediatric practice.
A large population based study of CSE reported that less
than a quarter of the children had a previous history of
CSE. Of those with a first presentation of CSE over half
were previously neurologically normal, a third of epi-
sodes were due to prolonged febrile convulsions, 17% of
episodes were due to central nervous system (CNS)
infection or acute metabolic derangement, with the
remainder of episodes idiopathic or associated with a
pre-existing CNS abnormality [2].

The term CSE was traditionally defined as 30 min of a
continuous generalised tonic-clonic convulsion or recur-
rent tonic-clonic convulsions without recovery of con-
sciousness between each convulsion [10]. Recently a
revised operational definition based on the indication to
commence treatment has defined CSE as seizures of a
duration of five minutes or more [11]. This shortening
of seizure duration for CSE definition is due to evidence
that the natural history for typical generalised convulsive

seizures is to resolve spontaneously by 3-5 min, with
those not doing so requiring medication for termination
[11, 12]. This revised definition has been adopted by re-
cent trials on paediatric CSE [13]. Early medication use
and cessation of seizures in CSE is important There is a
wealth of animal evidence suggesting that longer sei-
zures are harmful and result in irreversible brain damage
and poorer outcomes [1].

A survey of attending Paediatric Emergency Physi-
cians in Australia and New Zealand confirmed that
benzodiazepines are universally recommended for first
line treatment in CSE and that 88% would use pheny-
toin as a second line agent, in keeping with guideline
recommendations. However there was a large vari-
ation in third line agents, reflecting that the majority
of consultants (68%) would try another agent prior to
RSI [14]. A retrospective review of CSE management
at eight large paediatric emergency departments (EDs)
in New Zealand and Australia over five years identi-
fied 542 patients with CSE and found phenytoin re-
sulted in cessation of seizures in only 60% of the 315
patients who received it as a second line anticonvulsant
for CSE [15]. This success rate is comparable with other
reported series [15-17].

In addition to its less than optimal effectiveness,
phenytoin has a number of features that make it less
than ideal to be used in CSE. Phenytoin is a potent
inducer of hepatic enzymes resulting in reduced levels
of a number of other anticonvulsants and non-
anticonvulsant drugs. Its adverse events include hep-
atotoxidty, pancytopenia and Stevens-Johnson-Syndrome.
Phenytoin can cause cardiac arrhythmias, hypotension,
phlebitis, and severe soft tissue injury from extravasation
and purple glove syndrome. Because of its cardiotoxicity it
has to be given slowly (1 mg/kg/min) [16, 18]. Further-
more, phenytoin cannot be mixed with dextrose, a com-
mon component of paediatric intravenous (IV) fluids [16].

In North America fosphenytoin, the prodrug of pheny-
toin, is increasingly used instead of phenytoin [8, 16].
Although fosphenytoin can be administered more rap-
idly, the additional requirement to be metabolised into
the active phenytoin means that it does not offer any
true time advantages over phenytoin. However, fosphe-
nytoin has a number of other advantages such as the
ability to be administered intramuscularly and decreased
infusion related adverse events, although deaths due to
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fosphenytoin infusions have been reported Furthermore,
there are no data to show that fosphenytoin is more ef-
fective than phenytoin in stopping seizures. Importantly,
for the purposes of this study, fosphenytoin is neither
available nor approved for use in New Zealand and
Australia.

Newer antiepileptic drugs such as levetiracetam, val-
proate and lacosamide have been proposed [9, 16,
17], and have been reported as effective in case re-
ports and small case series in adults and in children
[19-22]. The most promising, Levetiracetam, a broad
spectrum, antiepileptic drug has been approved for
use for over a decade and is widely used internation-
ally for maintenance seizure prophylaxis for both
focal and generalised seizure disorders in both chil-
dren and adults. An IV formulation of levetiracetam
is available for those unable to take oral preparations
and appears to have an excellent safety profile includ-
ing rapid [V use in chidren [16, 17, 20, 21, 23-26].
In adults, IV infusions of levetiracetam have been well
tolerated [27], including at dosages and rates of infu-
sion greater than recommended [28].

Levetiracetam has the following potential advantages
when compared to phenytoin for use in CSE. Levetirace-
tam is easy to administer and can be given as a five-
minute infusion into a peripheral IV cannula without the
increased risk of serious adverse events (including
hypotension, cardiac arrhythmias, extravasation or
death). Furthermore, levetiracetam is compatible with
both dextrose and normal saline infusion and has limited
drug interactions.

On the basis of efficacy from the limited cohort data
with levetiracetam, and concerns around low pheny-
toin efficacy and serious adverse events, IV levetirace-
tam is being increasingly used as a second line
anticonvulsant in CSE in children. However, good
quality evidence for IV levetiracetam use in CSE is
lacking, and now is an ideal opportunity to compare it
to phenytoin, the current recommended standard of
care, in the robust environment of a randomised
controlled trial (RCT).

Methods/Design

Aim

The primary aim of the study is to determine whether
IV levetiracetam or [V phenytoin is the better second
line treatment for the emergency management of CSE in
children. Specifically, we hypothesise that children
treated with [V levetiracetam for CSE will do better than
children treated with IV phenytoin in terms of time to
clinical cessation of seizire activity, need for RSI for on-
going seizure management, need for ICU admission, ser-
ious adverse events, length of hospital stay, health care
costs, and long-term outcome.
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Design

This is a RCT comparing [V levetiracetam with IV
phenytoin in children presenting to EDs with CSE who
are still seizing after two doses of benzodiazepines. The
study will follow the Consolidated Standards of Report-
ing Trials (CONSORT) guidelines.

Participants

200 children aged between 3 months and 16 years pre-
senting with CSE to EDs. The study is ongoing with 147
participants enrolled as of April 2017.

Setting

The study is taking place in 13 EDs in New Zealand and
Australia that are members of the Paediatric Research in
Emergency Departments International Collaborative
(PREDICT), in New Zealand; Kids First Children’s Hos-
pital, Auckland, Waikato Hospital, Hamilton, and Star-
ship Children’s Hospital, Auckland; in Australia; Princess
Margaret Hospital for Children, Perth, WA, Women’s
and Children’s Hospital, Adelaide, SA, Royal Children’s
Hospital, Melbourne, VIC, Monash Medical Centre,
Clayton, VIC, Children’s Hospital at Westmead, Sydney,
NSW, Sydney Children’s Hospital, Sydney, NSW, John
Hunter Hospital, Newcastle, NSW, Gold Coast Univer-
sity Hospital, Southport, QLD, Lady Cilento Children’s
Hospital, Brisbane, QLD, and Townsvile Hospital,
Townsville, QLD. The annual paediatric census of the
participating 13 EDs is approximately 500,000. The cen-
tral site for the study is Starship Childrens Hospital,
Auckland, New Zealand.

Time fame
Three years.

Interventions

Participants will be administered 40 mg/kg IV levetirace-
tam infusion over 5 min (100 mg/ml levetiracetam (Kep-
pra®, UCB Pharma), maximum 3 g, diluted 1:1 with 0.9%
sodium chloride to a minimum volume of 10 ml) or
20 mg/kg IV phenytoin infusion over 20 min (50 mg/ml
phenytoin (DBL™ Phenytoin, Hameln Pharmaceuticals)
maximum 1 g, diluted 1:4 with 0.9% sodium chloride to
a minimum volume of 20 ml). The primary outcome is
assessed 5 min following the end of the study interven-
tion infusion. However, if seizures persist the alternative
medication will be administered; [V phenytoin infusion
if levetiracetam given first (LP regimen), IV levetirace-
tam if phenytoin given first (PL regimen). See Fig. 1 for
study protocol.

Alloation concealment
A computer generated randomisation code using block
randomisation was created by a statistician independent
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to the study for each site and placed in sequentially num-
bered opaque, sealed and signed, envelopes for each site
by central study pharmacists. Randomisation is stratified
by site and age (<5 years of age and >5 years of age).
Stratification by age is utilised to account for the different
aetiology of CSE within the paediatric age range.

Inclusion ariteria

Children aged between 3 months and 16 years of age
who are currently in CSE, following two doses of benzo-
diazepines (given by parents, paramedics, or hospital
staff), who present to a study ED. CSE is defined as a
child who is unresponsive with continuing abnormality
of movement (increased tone or jerking) of greater than
five minutes duration, or two or more recurrent convul-
sions without recovery of consciousness between convul-
sions, or three or more convulsions within the preceding
hour, and currently experiencing a convulsion. This def-
inition encompasses the International League Against
Epilepsy (ILAE) seizure types of generalised tonic-clonic
convulsions, secondarily generalised tonic-clonic convul-
sions, and complex partial status epilepticus, but not ab-
sence, myoclonic, tonic and simple partial status
epilepticus.

Exclusion aiteria
Exclusion criteria include previous randomisation, regu-
lar phenytoin or levetiracetam use, administration of

second line anticonvulsants (phenytoin, levetiracetam,
phenobarbitone or paraldehyde) in the last 24 h, a man-
agement plan stating refractory to phenytoin, known
contraindication or allergy to levetiracetam or pheny-
toin, CSE due to an obvious major head injury or CSE
due to eclampsia in late pregnancy.

Primary outcome

The primary outcome for the study is clinical cessation
of seizure activity five minutes following the completion
of the infusion of the study medication (primary efficacy
outcome). As study medications have different optimal
infusion rates this will be 10 min after starting study in-
fusions in the case of levetiracetam and 25 min after
starting study infusions in the case of phenytoin. Blinded
confirmation of the primary outcome will occur with the
primary outcome assessment being video recorded and
assessed by a primary outcome assessment team blinded
to treatment allocation.

Secondary outcomes

Secondary outcomes include: 1.(linical cessation of seiz-
ure activity at two hours following the commencement
of the study infusions without the need for further seiz-
ure management after the initial agent (levetiracetam or
phenytoin); 2.Clinical cessation of seizure activity at two
hours following the commencement of the study treat-
ment regimen without the need for RSI or further
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seizure management (comparison of LP versus PL regi-
mens); 3.Time to clinical seizure cessation from com-
mencement of study treatment regimen; 4 Need for RSI
with thiopentone for on-going seizure management after
administration of study treatment regimen; 5ICU ad-
mission; 6.Serious adverse events (primary safety out-
come) including death, airway complications, and
cardiovascular instability (cardiac arrest, arrhythmia and
hypotension requiring intervention); 7.Length of Hos-
pital/ICU stay; 8.Health care costs (total costs associated
with CSE admission); 9.Seimuire status at one month post
discharge, or two months post randomisation (whichever
is the earliest); 10.Death at one month one post dis-
charge, or two months post randomisation (whichever is
the earliest).

Study process

At all sites patients arriving in clinically diagnosed CSE
are assigned an Australasian Triage Category score of 1,
as per current procedure, and are immediately taken to
the resuscitation area for management. Standard seizure
care is initiated in accordance with each site’s clinical
practice guidelines, including establishment of IV or
intraosseous (IO) access. All clinical practice guidelines,
Advanced Life Support Group guideline [4], and the
Scottish Intercollegiate Guidelines Network guideline
[5], recommend two doses of benzodiazepine prior to
initiation of second line seimire medications. For the
purposes of the study sites can give their usual benzodi-
azepine type (diazepam, lorazepam, or midazolam),
route (rectal, buccal, oral, intranasal, IV, 10, or intra-
muscular) and dose. Doses given by parents and/or para-
medic staff are regarded as an effective benzodiazepine
dose for the purposes of the study. The minimum dose
and route of each benzndiazepine is detailed in Table 1L

Table 1 Berzodiazepine dosing prior to enrolment in ConSEPT
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Within each study site’s resuscitation area opaque
study baxes for children <5 years of age and >5 years of
age are stored. When potential patients are moved to
the resuscitation areas clinical staff complete a study
Clinical Research Form (CRF) addressing inclusion and
exclusion criteria for the study. If all inclusion criteria,
and no exclusion criteria are present, then clinical staff
should open opaque study boxes. Boxes will be opened
at the time the second dose of benzodiazepine is given,
or on arrival if two doses have already been given, in
order to allow nursing staff appropriate time to draw up
the infusions of second line anticonvulsant agents.
Opaque study boxes contain: An opaque, sealed and
signed, envelope containing randomisation allocation
and infusions instructions; A Timer; A video device and
instructions; Seizure charts; Study information sheet and
consent form.

According to the randomisation allocation clinical staff
will draw up and administer a levetiracetam (5-min infu-
sion) or phenytoin infusion (20-min infusion) (see Fg. 1,
time 0 = start of study infusion). While the first study
medication is being administered clinical staff will draw
up the alternative study medication.

Five minutes following the completion of study medi-
cation infusion a formal assessment of seizure activity
will be performed by the most senior treating physician.
This assessment is video recorded to allow blinded con-
firmation of the primary outcome. The participant will
be examined for the following: i)Increased tone; ii)lerk-
ing movements (including nystagmoid jerking eye move-
ments); iii) Level of consciousness according to the Alert,
Voice, Pain, Unresponsive (AVPU) scale. Continued seiz-
ure activity is defined as presence of either increased
tone or jerking movements. If seizure activity is present
then the alternative study medication is to be infused
(phenytoin if levetiracetam given or levetiracetam if

Bervodiazepine Route Minimum dose prior 10 trial ensolment Fecommendad dose*
Dazpam NAO 201 ma/kg Q25 mafkg
Total dose 25 mg Max 10 mg
PR 201 mg/ig 05 mg/g
Total dose 25 mg Max 10 mg
Midazolam NAO 201 ma/ig Q15 mg/kg
Total dose 22 mg Max 10 mg
M 201 mg/kg Q2 mg/kg
Total dose 22 mg Max 10 mg
Buccal 201 mg/kg Q5 mg/kg
Total dose 22 mg Max 10 mg
Int@anasal 201 ma/lg Qs ma/kg
Total dose 22 mg Max 10 mg
Lo@zepam NAO 2005 mg/kg Q1 makg
Total dose 22 mg Max 4 mg

*As per Advanced Paedtac Lfe Support guidelines (Austraia/New Zeabnd) 4]
V intravenous, D Intaasseous, M htamuscular, PR Per Rectum
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phenytoin given). Five minutes following the completion
of the second infusion (if required) a formal assessment
of seizure activity will again be performed by the most
senior treating physician.

If at any stage seizure activity has ceased (as per above
definition) the time is recorded and participants will fin-
ish the infusion they are currently receiving. No further
infusions will be commenced if participants remain seiz-
ure free. If seizure activity recommences and partici-
pants have only received one study infusion they can be
treated with the other medication if this is felt to be ap-
propriate by the treating team.

Clinical or research staff will collect the following data:
Demographics; Date of presentation; Date and time of
onset of seizure; Benzodiazepine type, dose, route and
time given; Highest recorded temperature during resus-
citation, at home or with ambulance service; Adverse
events occurring prior to starting study medications re-
quiring an intervention (airway repositioning, oral or
nasal airway placement, application of positive pressure
or ventilation with bag mask, tracheal intubation, fluid
bolus, chest compressions, cardiac defibrillation); Ad-
verse events occurring anytime in the first two hours
after starting study infusions (in addition to above aller-
gic reaction, IV/IO access tissued, extravasation of [V in-
fusions, purple glove syndrome, any other clinical events
deemed significant).

Trained research nurses will visit participants daily
while they remain in-patients and contact families one
month following discharge collecting the following data:
Past medical history; Epilepsy/seizure history; Medica-
tion history; Background of presenting event; Family his-
tory; Length of stay in hospital/ICU; IV and nasogastric
fluids use; Ventilator support; Medications; Seizures; Ad-
verse events; Seizure classification during admission;
Neurological investigations.

Blinded confirmation of primary outcome

In order to increase the robustness of the primary out-
come assessment seizure continuation or cessation is
video recorded and will be independently assessed by a
blinded primary outcome assessment committee (com-
prising three study physicians, including at least one
study ED physician and one study neurologist). At the
time of primary outcome assessment the treating team
will record the senior treating physician assessing the
following: 1L Assessment of tone in lower limbs (ie.
flexion of bilateral ankles for clonus, or flexion of bilat-
eral elbows) - appraximately 10 s recording verbally con-
firming the presence or absence of increased tone;
2 Assessment of jerking movements by recording the
hands of the patient (in cases of unilateral sezures the
affected side, in cases of predominantly lower imb sei-
zures the lower limbs) — approximately 20 s recording
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verbally confirming the presence or absence of jerking
movements; 3.Assessment of jerking movements by re-
cording the eyes of the patient — approximately 10 s re-
cording verbally confirming the presence or absence of
nystagmoid jerking eye movements; 4.Participant study ID.
Prior to the video’s being reviewed by the blinded pri-
mary outcome assessment committee they will be
reviewed by the study management team and edited so
that any part of the video that confirms study medica-
tion is removed (ie. syringe driver with study medication
labelled accidentally included in video recording).

Adverse events

An independent three member Data Monitoring Com-
mittee (DMC), comprised of two clinicians each with
both emergency medicine and ethics experience, and a
biostatistician, has been established. The DMC will re-
ceive interim reports every 6 months of adverse events:
Episodes of airway repositioning, oral or nasal airway
placement, application of positive pressure or ventilation
with bag mask, fluid boluses, and extravasation of IV/IO
fluids in the first 2 h after starting study medication in-
fusions; Episodes of tracheal intubation in the first 48 h;
All episodes of chest compressions, cardiac defibrillation,
allergic reactions, or purple glove syndrome.

The following are considered Serious Adverse Events
(SAEs): Death; Serious airway complications in the first
24 h, defined as the “unexpected” use of an endotracheal
tube, LMA; and cricothyrotomy. “Unexpected” is defined
as the use of these interventions when it was not part of
a planned RSI following failure of medical management,
nor airway support required by a patient who develops a
compromised airway secondary to seizure activity or first
line CSE medications e.g. benzodiazepines; Cardiovascu-
lar instability (cardiac arrest or arrhythmia requiring
electrical cardioversion); Any other event that i a life-
threatening event. SAEs will be reported to the principal
investigator within 24 h, and will be reported to the
chair of the DMC within 48 h. The DMC will receive an
interim analysis of trial data following the recruitment
and follow-up of the first 100 participants. The study
will be terminated early if 1.The DMC, with regards to
currently available evidence, following the death or car-
diac arrest of a participant due to a study medication,
thought that the risks for individual participants out-
weighed the benefits of continuing the study; 2.The in-
dependent DMC, with regards to currently available
evidence, following the analysis from the first 100 partic-
ipants, thought that the risks for individual participants
outweighed the benefits of continuing the study.

Consent and ethical considerations
Due to the life threatening nature of CSE, and the need

for urgent timely treatment, it is not possible to gain
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informed consent prior to randomisation and treatment
in this study. Delayed retrospective consent can be
sought in New Zealand if consent prior to the interven-
tion is impracticable and/or undesirable [29] and in
Australia if prospective consent is not practicable, there
is potential benefit to the patient, risk is low, the re-
search has merit and there is no reason to suspect the
parents would not give consent [30]. Ethics approval for
the study and the accompanying consent process has
been granted by the four ethics committees with govern-
ance for the 13 study sites. Thus written informed con-
sent to remain in the study is sought from parents and
guardians at the earliest possible ime after emergency
stabilisation of the CSE, ie. after seizure cessation or
seizure termination by RSI and intubation, by either
trained research or clinical staff. Data for children whose
parents and guardians do not wish for their child to re-
main in the study is destroyed, apart from demographic
data, and will not be available for data analysis.

The use of videos during resuscitation has been stand-
ard of care in some of the PREDICT EDs, where they
have been used for resuscitation research and found to
be acceptable to families [31]. Consent to use the video
recordings is a separate item on the consent form ie.
families can take part in the study but not have their
child’s video recordings used. If families do not consent
to the video recordings these are deleted immediately at
the time of consent.

Due to the study being undertaken exclusively in
paediatric participants informed consent is not being
sought from participants, but only from their parents
and guardians.

Two members of the DMC, one in each country, are
available to talk with the parent/guardian(s) on request
if the parent/guardian(s) have concerns about the con-
sent process.

Sample size, power and statistical methods

Using pilot data indicating a phenytoin seizure cessation
rate of 60% [15] a total of 91 participants will be re-
quired to be randomised into each arm for the study to
have at least 80% power to detect a total difference in
seizure cessation rates between levetiracetam and pheny-
toin of 20% (alpha = 0.05). The 80% sezure cessation
rate for levetiracetam that this study is powered for is at
the conservative range of seizure cessation rates re-
ported in retrospective series (75-100%) [19, 21, 22]. To
allow for loss to follow-up a total of 100 participants will
be randomised into each arm of the study.

Given that the five-year pilot study showed an average
of eight possible participants per site per year the study
will require three years to complete (8 participants x 13
sites x 3 years = 312). This allows for a third of possible
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participants to be lost due to exclusions, failure to enral,
or refusal of consent

Analysis will be by intention to treat. Results from un-
adjusted comparisons between groups will be reported,
together with analyses adjusted for possible imbalances
between groups for results with appropriate data distri-
butions. Categorical outcome variables (including the
primary outcome) will be compared with chi-squared
tests (unadjusted) and logistic regression (adjusted).
Continuous outcome variables will be analysed using
survival analysis and Cox regression. Continuous out-
come variables with skewed distributions will be log-
transformed. Continuous variables will be compared
with unpaired ¢ tests (unadjusted) and linear regression
(adjusted). Continuous outcomes variables with skewed
distributions after log-transformation will be compared
with Mann-Whitney tests. Differences for categorical
and unskewed continuous data will be reported as odds
ratios (95% confidence interval (Cl)) or difference be-
tween means (95% CI) respectively. Differences between
log-transformed data will be reported as a ratio of geo-
metric means (95% CI). Differences between skewed
continuous data will be reported as difference between
medians (95% CI). Planned subgroup analysis will be
undertaken by focal or generalised onset of CSE, febrile
or afebrile CSE, and type of benzodiazepine used. Sensi-
tivity analyses will be undertaken using a modified
intention-to-treat dataset (excluding those participants
randomised but in whom seizure activity stopped prior
to the start of the first study infusion) and a per-
protocol dataset

De-identified data will be collected by trained research
nurses, managed using REDCap electronic data capture
tools, including data range checks, securely hosted at
The University of Auckland, Auckland, New Zealand
[32], and analysed using Stata 12 (Statagroup, College
Station, Texas, USA). Starship Children’s Hospital, Auck-
land, New Zealand, is the co-ordinating centre for the
study. Study sites will be audited for data collection and
management by the co-ordinating centre. No independ-
ent audit of data is planned.

A per-protocol analysis of efficacy will be undertaken
as a sensitivity analysis. A further sensitivity analysis will
be undertaken using the blinded confirmation of the pri-
mary outcome data.

Discussion

Limitations

The primary outcome does not include electroencephal-
ography (EEG) confirmation of seizure termination.
While it is possible that a number of participants may
have the “termination of seizure status” misclassified fol-
lowing the study infusion the primary end-point of the
study is a pragmatic end-point and reflective of the real
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clinical world practice and clinical decision points. EEG
confirmation of sezure activity is not routinely available
in any of the study sites’ EDs, or indeed internationally
in EDs.

In addition, the lack of EEG confirmation of seizure
activity may possibly result in some pseudo seizures or
seizure mimics enrolled in the study. In reality this is
very unlikely and if such conditions were to be enrolled
the presence of randomisation will make the effect min-
imal on the overall study results.

Those assessing the primary end-point are not blinded
to the assigned intervention group and it is possible that
this lack of blinding could introduce bias. As the two
study interventions have different optimal infusion
times, manufacturing presentations (vials and ampoules),
and due to manufacturing technical difficulties related to
phenytoin’s high pH we could not instigate a blinded
study. However, due to the life threatening nature of
CSE itis unlikely that a physician would report that seiz-
ure activity had terminated when in fact it had not Fur-
thermore, the independent video confirmation of the
primary outcome assessment will also reduce this pos-
sible bias.

Time line

The study commenced recruitment in March 2015, with
the first patient enrolled on the 19th March 2015. Re-
cruitment is expected to finish in 2018. This study is ex-
pected to provide robust evidence for second line
management of CSE in children.
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5.3 Summary
Chapter 5 describes the protocol for a randomized controlled trial of second line

management of paediatric SE, addressing a priority identified by the Delphi study, and
utilizing a deferred consent process. The study aims to determine whether levetiracetam is a

better second line agent than the current standard practice of phenytoin.

e 200 Children from three months to 16 years will be recruited in participating sites.

e The primary outcome will be cessation of seizure activity at five minutes following

completion of infusion.

¢ As valid informed consent would be impossible to obtain in these circumstances the

study uses a deferred consent process.

The results of this study will provide the first high quality evidence of second line
management of paediatric SE. The results of this landmark study are likely to generate
significant interest internationally and influence treatment guidelines globally. A
controversial aspect of the trial design is the enrolment of participants without prior informed
consent from parents. The trial protocol states that investigators will seek delayed
retrospective consent for participation, with written informed consent to remain in the study
sought as soon as possible after stabilization of the child. Four ethics committees in this
multicenter trial approved this process, which has not been utilized in large multicenter
paediatric trials in Australia or New Zealand previously. Recruitment prior to prospective
informed consent was considered an important aspect of the study design, and integral to
the validity of results and the success of the trial. While enrolment prior to informed consent
is addressed in various ethical guidance documents, the unfamiliarity with the process
provoked debate regarding the ethical acceptability of the trial by certain groups including
clinicians, ethics committees and policy makers. In Australia, the NHMRC are currently
reviewing their national statement guidance documents addressing precisely this issue and
calling for input from stakeholders. In Chapter 6, issues regarding the conduct of emergency
medicine research without prospective informed consent from a historical and international
perspective are discussed, with a particular focus on those relevant to our local setting. How
informed consent in time-critical research is addressed in future ethical guidance documents
will have a profound influence on emergency medicine research in this country. This will in
turn impact upon the quality of care in emergency departments in general and the availability

of evidence-based therapies for the most vulnerable patients in particular.
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Chapter 6. Informed Consent in Emergency Care Research

“The physician who is convinced a certain treatment works will
almost never find an ethicist in his path whereas his colleague
who wonders and doubts and wants to learn will stumble over
piles of them”
Attributed to T.C. Chalmers (1917-1996, Physician, EBM pioneer, Harvard)

6.1 Overview
As previously stated much of the practice of emergency medicine, including paediatric SE is

not based on high-level evidence. Performing randomised trials in paediatric SE such as the
ConSEPT trial outlined in Chapter 6, and other types of research in the ED setting presents
difficulties when prospective informed consent is not possible. This chapter provides a

perspective on informed consent in emergency care research. Figure 6.1 places the chapter

in the context of the broader thesis.

Figure 6. 1 Conceptual model of thesis
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6.2 Introduction
Every day thousands of patients in Australia and New Zealand present to ED for emergent

and critical care. Emergency physicians have an obligation to ensure their practice is
underpinned by the highest quality evidence available, yet interventions that are utilized
every day are often are not evidence based, remain controversial and are potentially
harmful.’' The role of adrenaline in out-of-hospital cardiac arrest is a prime example.
Administration of adrenaline to patients in cardiac arrest is included in all international
cardiac arrest algorithms and is frequently depicted as lifesaving in television and movies.
However, this belies the reality that the utility of the adrenaline has been debated for
decades, with no evidence of benefit, and some suggestion of harm.'? Difficulties in
conducting the necessary conclusive clinical trial means that adrenaline remains in
management algorithms based on expert opinion and tradition, the lowest levels of medical
evidence to inform practice.''** The use of oxygen for patients suffering myocardial
infarction is another example, which was routine for many years before researchers recently
questioned the practice, with limited evidence suggesting potential harm.’*® Subsequently in
a large RCT of over 6,000 patients the practice was not found to be beneficial.’® In
paediatric emergency medicine, the management of SE is another example, where practice
beyond first line care is based solely on expert opinion and tradition.® Clinical trials are
urgently needed in many areas of emergency medicine to clarify important clinical questions.
Historically, many well-intentioned medical therapies, whose use was recommended based
on expert opinion or tradition, have been found to be harmful after proper scientific study and

subsequently discontinued, a phenomenon termed medical reversal.'®"1%

The requirement to obtain informed consent in emergency and critical care research has
commonly been cited as a barrier to ED research.32'%¢%" While the role of informed consent
is well established in conventional medical research and clearly delineated in the NHMRC
guidelines,*® aspects of the informed consent process in clinical research in the emergency
setting deserve additional consideration. There are complex ethical, logistical and regulatory
issues centred on informed consent that need careful deliberation in the unique context of
research in critically ill patients. These issues are perhaps more problematic in paediatric
emergency research as children are considered a vulnerable group, and generally do not

consent to research themselves, with proxy consent from guardians usually sought.

A paradox exists where emergency medicine providers readily prescribe medications for
clinical care that have not been rigorously evaluated, often without the explicit consent of the
patient or ethical approval, yet barriers around issues of informed consent for research make

evaluating such therapies problematic, even if they are in common use. Consequently,
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many therapies in routine use remain unproven. This contravenes community expectations

that the care patients receive from their treating clinician is evidence-based.

Confusion around the requirement for informed consent and the ethical and legal
implications of research where informed consent is not possible are critical factors limiting
research in emergent and life-threatening conditions."*® %162 Strategies to optimize the
ethical and governance review process and ensure emergency research aligns with
community expectations are necessary to ensure emergency interventions can be

thoroughly evaluated.

6.2.1 Ethical conduct and ethical principles
Conducting research on humans is guided by the principles and values of respect for human

beings, research merit, integrity, justice, and beneficence.*® Respect for human beings
includes acknowledging the importance of autonomy, and the importance of determining
one’s own life and making one’s own decisions, and also providing protection for people with
reduced autonomy. Research merit and integrity necessitates that the proposed research is
appropriately designed to achieve its aims, based on rigorous science, and the researchers
are capable of conducting such research, otherwise human participation cannot be ethically
justified. Justice in the research context refers to the equitable distribution of the benefits
and burdens of research. Finally, beneficence takes into account the relative risks, harms,
and potential benefits of the research to participants and to the broader community. Ethics
committees are given the responsibility of making judgments about research considering
these elements and balancing the potential benefits and risks to the participant, and the

requirement for informed consent from participants.

6.3 Historical Perspective

6.3.1 Nuremberg Code
The public’s trust in the credibility of medical research has had several setbacks during the

evolution to what we now term as the era of evidence-based medicine. In the first half of the
20™ century, in the name of “medical research”, doctors in Nazi Germany performed heinous
crimes on vulnerable populations including psychiatric patients, inmates of concentration
camps, children with disabilities and others. Twenty-three individuals were subsequently
tried for war crimes and crimes against humanity in Nuremberg in 1947; many received
convictions and seven received the death penalty.'®® At the conclusion of the trials, the
judges produced the “Nuremberg Code”, a human rights document outlining the procedures
necessary for acceptable medical research. The code included 10 points to protect the

rights and welfare of research subjects. The code strongly emphasised informed consent,
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starting with the statement “the voluntary consent of the human subject is absolutely
essential”.'®® Critics considered this overly simplistic for clinician researchers, and
questioned the relevance of consent to the atrocities committed in the name of research,
which were experiments with little scientific merit, questionable importance or simply torture

and mass murder.'®?

Although the Nuremberg code was a significant advance, it was not widely adopted. The
emphasis on informed consent did not appear to recognise that situations may exist where
informed consent may not be feasible, or indeed that the time taken to obtain informed
consent may be detrimental. The document was written by lawyers and consequently
criticized as “overly legal” and described by some as a “code for barbarians” and not
required for civilised clinicians.'® What cannot be disputed though was that the credibility of
the medical research community was significantly shaken by revelations of the extent of

atrocities committed.

6.3.2 Declaration of Helsinki
In 1964 the World Medical Association published a policy for research ethics referred to as

the Declaration of Helsinki. A key element of the document was the clear distinction
between therapeutic and non-therapeutic research, the former requiring consent “if at all
possible”.** The declaration was updated and expanded in 1975, again with some latitude
for clinician researchers to consider the feasibility of consent in all circumstances. This was
further refined in 1983 and 1996, with specific reference to minors included for the first time.
The Declaration of Helsinki remains the ethical framework to guide investigators in clinical

medical research.

The current version of the Declaration of Helsinki acknowledges that circumstances exist
when prospective informed consent is not possible, proposing alternative strategies by

stating;

“If the research cannot be delayed, the study may proceed without informed
consent provided that the specific reasons for involving subjects with a
condition that renders them unable to give informed consent have been
stated in the research protocol and the study has been approved by a
research ethics committee. Consent to remain in the research should be
obtained as soon as possible from the subject or a legally authorized

representative”
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6.3.3 The Tuskegee syphilis experiment
Another episode that had a profound and possibly ongoing effect on the public’s perception

of medical research, particularly research involving minorities and other vulnerable groups,
was the Tuskegee syphilis experiment in the US. Again, the actions of those involved are
difficult to fathom, and the episode has been described as a “national tragedy”.'®® From 1932
to as recently as 1972 the US Public Health Service conducted a “natural experiment” or
non-therapeutic study of the effects of untreated advanced, tertiary syphilis in more than 400
mostly poorly educated and illiterate black males in Alabama. The study observed the
clinical effects, and participants were actively denied treatment, despite penicillin becoming
available in the 1940s as a known treatment for the condition. Consent was not obtained,
and participants were deceived about the purpose of the study, with information withheld
about their diagnosis. Many may have believed that they were receiving treatment.’®* The
study was finally exposed in 1972 when a past employee of the Public Health Service
provided information to the press about the experiment. The story generated widespread
public outrage, leaving a legacy of resentment of government agencies, particularly in black
American communities. The experiment has been described as “a symbol of research
malfeasance in which virtually every principle underlying the ethical treatment of human

subjects of research was violated”.”®®

6.3.4 Belmont report
Prompted by the public outrage in the aftermath of the Tuskegee syphilis experiment the US

government commissioned the Belmont report in 1978. The report offers a framework for
analysing the ethical issues that arise from medical research, with the objective of improving
research oversight systems to provide greater protection for research participants. The
report outlined the three basic moral principles underlying the conduct of research as:
respect for persons (informed consent), beneficence (risk versus benefit assessment), and
justice (selection of research participants). Although not without critics, it has had a
profound influence on medical ethics and government policy and even the practice of clinical

medicine.'®?

6.4 What is informed consent?

6.4.1 Definitions
Informed consent for general medical care has not been a central tenant of the profession

for as long as one might expect, with the term “informed consent” thought to have only first
been used in a court ruling in the UK in 1981."®® Prior generations of clinicians routinely
sheltered patients from information that they considered might be harmful. Such paternalism

is now generally discouraged, and informed consent for medical interventions is now
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ethically and legally required, with the level of detail expected commensurate with level of
risk. That is, the higher the risk, the more detailed explanation required. Key elements of
informed consent include disclosure, comprehension, voluntariness, competence and
consent.'® In emergency situations doctors regularly provide clinical care without obtaining
informed consent. The community has trust in the medical profession and individual doctors

to behave in a responsible way, and provide care that is in the patient’s best interests."®®

Research standards for the Australian context are published by the NHMRC.*® These
standards specify that informed consent is an important component of conducting ethical
research, and patients should be adequately apprised of the risks and benefits of
participation.®*'®” Informed consent for research is an exercise of a voluntary choice to
participate in research, based on the provision and subsequent comprehension of
information about the purpose, methods, demands, risks, inconveniences, discomforts and
possible outcomes of research.®® However, a signature on a consent form does not equate
with informed consent, and obtaining informed consent does not necessarily equate with
ethical research.®®'%® Commonly accepted guiding principles are that a person’s decision to
participate in research needs to be voluntary. This includes having adequate time to
consider the details of the research being proposed and the opportunity to ask questions
about the requirements and risks of participation in the research.®'®” In Australia valid
consent requires three elements to be present: the capacity to make voluntary decisions;
that the consent is free and voluntary; and that the consent covers the act performed. As
noted by White et al, if any one of these elements is absent, consent is undermined and can
“transform the treatment into a potential assault”.'”® In the conventional model of medical
research, often involving repeated visits to a clinician and an extended period of both
consideration and prospective study, these requirements can be easily satisfied. Similarly,
there are obviously situations where it is possible to obtain informed consent prior to
enrolment in emergency medical research. In these circumstances, there is a requirement
that ED staff are trained in the principles of Good Clinical Practice, provide comprehensive
information, and allow sufficient time to consider participation without coercion.** Refusal

should not prejudice clinical care.

6.4.2 Clinical care versus research
Consent for emergent clinical care is often not sought in life-threatening situations. The

community generally accepts that medical staff in these circumstances are acting in patients’
best interests. It remains controversial if such an approach is acceptable in research. In
comparative effectiveness trials, where true equipoise exists between clinicians and

allocation to treatment is determined by the trial process, it can be argued that from a
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patient’s perspective there is negligible additional risk in not seeking consent for participation
in a trial in a life-threatening situation compared to treatment outside of a trial protocol in a
similar situation.'”™'”® However, there is insufficient data on what is acceptable to the
community or general public in these situations. Further, some evidence from other
research settings suggests that patients’ understanding of research may be suboptimal, with
concepts of clinical care and research often confused, while participation in research is often

linked to personal gain for the participant.

6.4.3 Is informed consent possible in time-critical research?
For many important clinical questions in emergency medicine research, obtaining informed

consent using the ideal or optimal principles described may not be feasible. The paradigm of
informed consent is underpinned by the patient’'s competence. Unfortunately, in the context
of emergency research, critically ill or injured patients will often lack capacity because of the
illness or injury itself; patients with severe head injuries or unconscious cardiac arrest
patients are obvious examples. Difficulty arises in other acute situations where patients may
be alert or their proxies may be available, but it is unlikely they maintain sufficient decision-
making capacity to consent to research. Examples include patients having an acute
myocardial infarction (AMI) being approached for enrolment in an interventional trial, or
parents of a child in SE being approached for consent in a clinical trial. The phrase
“situational incapacity” has been used to described circumstances where decision-making
abilities seem to be compromised because of highly emotional or stressful
circumstances.'”*'"® The possibility of coercion is also a factor even when patients are
thought to retain capacity. All ED patients could be described as potentially vulnerable as
they present at a time of crisis and may be anxious, sick, in pain, and/or disoriented as well
as highly dependent on the acute care they are receiving.'* Care must be taken to ensure

that any consent process does not equate to exploitation.

Insufficient time is also a critical factor. If the participant retains capacity, there is often
insufficient time available to adequately consider the pros and cons of participation. If the
participant lacks capacity, there may be difficulties associated with locating an appropriate
substitute or surrogate decision maker (SDM). Many interventions are time-critical and have
a short therapeutic window. Contacting a SDM to consent for a cardiac arrest trial is
logistically impossible. It has been postulated that delays involved in seeking consent in
certain circumstances where the therapeutic window is short, may result in worse outcomes
for patients, be less likely to show benefit in trials, and hence be unethical.'®""” For example
it has been estimated that in the second international study of infarct survival (ISIS-2) trial, a

study of streptokinase and aspirin in over 17,000 adults with AMI, that a delay of 20 minutes
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for consent procedures would have been associated with 10 more deaths in the active

treatment arm.'”®

Other logistic issues also make the process of informed consent difficult in the emergency
setting. Potential participants may present sporadically or after hours, and to achieve
meaningful results enrolment may involve clinical staff rather than study investigators to
screen, identify and consent eligible patients in busy environments. This delegates the duty
of consent to non-investigator staff, with possible implications over the adequacy of the
process and a conflict of responsibilities. In critical situations a recruiting clinician may feel
that fully informed consent procedures interfere with adequate management of the patient
and impede the ability to treat a patient expeditiously thus risking delays to lifesaving care.
In multisite research, it is common for the same trial to be subject to differing consent
requirements in different jurisdictions according to the requirements of local human research

ethics committees (HREC)."”®

6.4.4 The Cardiac trials
An area of emergency medicine that has perhaps been the subject of more rigorous

research than any other is the management of AMI. This is despite the significant ethical
issues involved in conducting research in patients with AMI. Adequate informed consent is
dubious given the extreme stress and anxiety of the situation and the potential effects of
medications on cognition. Interventions for AMI are known to be time-critical, and obtaining
informed consent, intended to protect participants from harm, conversely may cause harm if
delays to treatment result. In clinical circumstances obtaining informed consent has been
described as “uninformed trust” with patients often preferring to leave treatment decisions to
the physician.'® Various large cardiac trials have approached this issue from different

perspectives.

The majority of trials have used a conventional approach to informed consent; the provision
of oral and written information, followed by signing a consent form and allocation to a
treatment arm.'® Published reports of the trials provide very little information of how consent
was approached, and little acknowledgement of the limitations of the procedure.'®'®" The
first Global Utilisation of Streptokinase and Tissue Plasminogen Activator for Occluded
Coronary Arteries (GUSTO) trial in 1993, a study of thrombolytic agents in over 40,000
patients, from 1,000 hospitals in multiple countries including the US, Europe and Australia,
reported only that “patients gave consent for participation”.'® In contrast, the “Gruppo
Italiano per lo Studio della Sopravvivenza nell'Infarto Miocardico” (GISSI) thrombolytic trials

between 1986 and 1994 enrolled patients without consent, but subsequently informed the

100



patients about participation.'®'®" This approach was apparently to “protect the right of the
patient not to be exposed to an emotionally burdensome request for informed consent”, and
that ethics committees associated with the trials did not believe meaningful consent would
be possible under the circumstances.'®® Contemporaneously, in the I1SIS-2 trial in 16
countries, at 417 hospitals, informed consent requirements varied between sites from not
being required to requiring formal prospective written consent.'® US sites in I1SIS-2 required
a 4-page consent form, which was associated with lower recruitment rate than in other
countries, and criticised as designed to protect physicians from litigation rather than be in the

interests of participants.'”®

Research into the consent processes of these trials suggests that many participants
considered themselves not to be competent at the time of consent. Many (11-43%) had no
or almost no recollection of the consent process, and in one study almost a quarter were not
aware that they had participated in a study.'’®'8%18 QOral information was recalled better than

written information. 178185186

6.4.5 Issues specific to paediatrics
Historically children have been subject to exploitation by medical researchers, and as such

are considered a potentially vulnerable group.'® Clinical research in paediatric emergencies
is necessary to ensure management of children is evidence-based and effective. The
concept that participation in medical research involves accepting a certain level of personal

risk for societal benefit may be too complex for children to grasp.'®®

The ability of children under the age of 16 to consent for medical treatment is often
described in terms of “Gillick competence”. This is based on a ruling in the UK House of

Lords in 1985 and acknowledged under Australian law.'®’

It is usually based on the
individual doctor’s assessment to determine if the minor in question can fully understand the
treatment proposed.'®” The application of Gillick competence to medical research is
controversial, as it has been argued that often the assessor stands to gain personally from
the involvement in research, therefore similar standards are not appropriate.'®” Aimost
invariably, consent for participation in research is sought from parents. As children develop
and mature, they can be more involved in discussions regarding participation in medical
research, and many jurisdictions have a requirement for assent, which is said to be possible

from as early as seven years of age.'®®

There are a number of limitations to seeking consent from parents in emergency situations,

similar to seeking consent from other SDM of incapacitated adults. Briefly, these include that
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parents may not be immediately available, which could be critical in interventions with a
short therapeutic window. Parents are also affected by situational incapacity at a vulnerable
moment, in a highly stressful setting and upsetting circumstances such as a sick child.
Furthermore, there is evidence that decisions by proxies may not reflect those of the

participants.®? These issues are expanded on in the following sections.

Given that the child themselves usually does not get the opportunity to consent to or decline
participation, the responsibility for protecting the participant, and the potentially complex risk
benefit assessment lies with ethics committees, and generally requires the possibility of

direct benefit to participants, and that the research is low risk.

6.4.6 What is informed consent in Australia
The principles of informed consent for research in Australia are outlined in the NHMRC

National Statement on Ethical Conduct in Human Research.*®* The document outlines that
consent needs to be a voluntary choice and based on sufficient information and adequate
understanding of the research and the implications of participation. The document also
outlines conditions under which the requirement can be qualified or waived. Importantly
participants or proxies should not be subjected to any coercion and any inducements are
ethically unacceptable. Involvement of children and young people in decisions should

increase as maturity and capacity increases.®

6.5 Alternatives to informed consent
In Australia, over the last decade or so, administrative, ethical and legislative changes have

had a significant impact on the implementation and conduct of emergency and critical care
research. This is because the mechanisms of decision-making about persons who lack the
capacity to make decisions for themselves, either temporarily or permanently, is facilitated
by state and territory jurisdictional legislation about guardianship.'® Each jurisdiction has
enacted its own legislation with common law playing only a limited role.'® Confusion among
emergency physicians, ethicists, legal advisors and HRECs around differences between the
guardianship requirements of each jurisdiction and terminology in documents suggests that
the special circumstance of emergency, pre-hospital and critical care research was not
adequately considered when legislation and other relevant documents were drafted. In
Australia alternatives to prospective informed consent include proxy consent, a waiver from
individual participant consent, and retrospective or deferred consent, although the
implementation has been variably interpreted with repercussions for the research being
conducted. Although the NHRMC specifies conditions for patients who cannot consent for

themselves (table 6.1), these stipulations are subject to higher regulatory authority in all
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jurisdictions of Australia.®*'"® Accordingly large multi-national clinical trials have frequently
been conducted with varying consent procedures employed in differing jurisdictions. This

may itself be unethical and has the potential to lead to bias.

6.5.1 Proxy consent
Seeking a surrogate decision maker, or proxy consent, is most commonly utilised when the

individual participant is incapable of providing informed consent due to the effects of the
medical condition of interest. This is the usual practice for invasive medical therapy or
procedures when a patient otherwise lacks capacity. However evidence exists that relatives

and friends often demonstrate poor agreement with the wishes of the participant.®?

Proxy
consent also may not be available in an appropriate timely manner necessary for some
interventions with a narrow therapeutic window, as is the case for many emergency
conditions and treatments. In the Corticosteroid Randomisation After Significant Head Injury
(CRASH) trial, seeking proxy consent was associated with a delay to treatment of 1.2 hours
compared to when requirement for consent was waived."’” Time spent seeking such consent
may distract staff from appropriate clinical care in these circumstances, and treatment
delays may harm patients. Even if available in a timely manner, close friends and relatives
may also be too distressed to adequately comprehend information being provided to them to

enable for them to provide truly informed consent.

6.5.2 Waiver of informed consent
A waiver of informed consent is allowable in Australia in certain circumstances unless

prohibited by law (see Table 6.1).3* While conducting research on individuals raises
concerns about unethical practice and contravenes individual autonomy, conversely denying
patients the opportunity of participating in such research, with associated potential benefit,
contravenes the ethical principle of justice.’®® When emergency medicine research requires
a waiver of informed consent, the responsibility to protect participants rests with a rigorous
HREC approval process. The requirements that need to be satisfied to qualify for waived
consent are open to interpretation by HRECs. Ethics committees are charged with weighing
the balance of potentially waiving a patient’s right to consent, the societal benefit and
importance of undertaking the research, and the potential lost opportunity for the patient to
participate in a study. For ethics committees used to considering the conventional model of
medical research consent, the specific issues and needs of emergency researchers may not
be apparent. Not infrequently, the same trial is conducted with differing consent
requirements among study sites, even if operating under the same ethical guiding principles
and legal framework in the same country.'®® This can affect patient recruitment, and

potentially result in selection bias.
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Table 6. 1 Requirements to qualify to waive consent

National Health and Medical Research Council — National Statement (section 2.3.6)

a) involvement in the research carries no more than low risk to participants.

b) the benefits from the research justify any risks of harm associated with not

seeking consent.
c) it is impracticable to obtain consent.

d) there is no known or likely reason for thinking that participants would not have

consented if they had been asked.
e) there is sufficient protection of their privacy.
f) there is an adequate plan to protect the confidentiality of data.

g) in case the results have significance for the participants’ welfare there is, where
practicable, a plan for making information arising from the research available to

them.

h) the possibility of commercial exploitation of derivatives of the data or tissue will
not deprive the participants of any financial benefits to which they would be
entitled.

i) the waiver is not prohibited by State, federal, or international law.

To qualify to waive consent the NHMRC national statement in section 2.3.6 a, has a
requirement that the research “carries no more than low risk” (See Table 6.1) which it goes
on to define as where the “only foreseeable risk is one of discomfort”.** The relevance to
patients who are critically unwell is unclear. Such a statement is clearly unsuited to the
unique nature of emergency research, which often by its nature is high risk. This terminology
is confusing for researchers and is variably interpreted by committees. A related concept of

“incremental risk” has been advocated by some authors.®"'%°

In the US the ability of the ethics committee to waive consent is supplemented by the
requirement for consultation with community representatives and advocates. Experience
from large international multicentre emergency trials suggests that conditions in Australia are
more stringent and prohibitive than in other countries such as the UK and US,®" which may
have a negative impact on the attractiveness of Australia as a research destination, limiting
opportunities to participate in large multicentre studies and stifling the development of

research infrastructure in Australia.
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6.5.3 Deferred consent
A further option is that of deferred, delayed or retrospective consent. Similar to a waiver of

informed consent, deferred consent is used when it is not possible to obtain prospective
informed consent from the participant before randomisation. Consent is obtained from
participants (or proxy) as soon as practical, after the intervention has been given. Consent
is obtained to remain in the trial, to use data and to allow follow up.'®%'% Critics argue that
use of the term consent is a misnomer, as the intervention has already been given, and
consent is being sought to continue in the trial and for the inclusion of data already

collected.'®®

Waivers and deferred consent aim to avoid selection bias and maximise recruitment by

including sicker patients who would otherwise not be offered the opportunity to take part in a
trial. It allows study treatment to be delivered rapidly in an emergency, with potential benefits
for the individual patient. Deferred consent reduces staff anxiety with regard to implementing

a trial protocol and requires less deviation from routine clinical care.'’

Barren et al suggest the informed consent process needs to be adapted to the emergency
setting by “eliminating some of the less essential elements” where time pressures and
certain amount of vulnerability existed but patients still may have capacity to consent and
refuse.’* Whether this is acceptable, and which elements can be excluded requires further

research.

6.5.4 Alternative trial designs
The controversial Zelen trial design is another technique that has been suggested to

overcome difficulties in obtaining informed consent for ED research.'?® Zelen originally
described a design where randomisation occurs before consent is obtained, and consent is
only sought in the intervention arm. The approach aims to reduce unnecessary anxiety and
distress of those allocated to standard treatments, and Zelen argued that it may improve
recruitment rates. However, ethical concerns that the design contravenes individual
autonomy means that the approach has seldom been used, and it is not generally accepted

in medical research culture."2"

6.5.5 Clinical care versus research
The ease and acceptability of clinicians using unproven therapies clinically without the

ethical and legislative obstacles involved in collecting data in the same patients remains a
frustrating paradox to researchers. It is interesting to consider the patient’s perspective in

cases where there is no clear standard of care derived from evidence. In such cases the
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person attending ED may or may not receive certain treatments depending on factors such
as which clinician happens to be scheduled at work, individual clinician whims, experience or
opinion, or local institutional protocol. Thus, for the patient with the condition under
consideration, the treatment they receive is effectively “random”. Therefore, from the
patient’s perspective, the distinction between therapy and research is somewhat artificial.
Legislation designed to protect participants may be inadvertently leading to harm, by
obstructing research efforts to identify which treatments are effective. A perplexing situation
exists where patients often report a willingness to accept an unproven intervention, on the
recommendation of their doctor for clinical care, but are more wary if told data will be
collected as part of a study, and more concerned if they are to be randomised.'#?%2 This
does not seem to be related to trust, but it is difficult for medical researchers to understand
given the rigorous protections in place as part of a clinical trial. This may be related to a
poor understanding of the importance of rigorous scientific methods by patients.
Participants’ perceptions about the process of randomisation is a common theme of
concern, with perhaps little understanding of the scientific importance of randomisation and
perceptions of being a “guinea pig”.?>® Regardless, the majority of patients are generally still

willing to participate in an RCT.2%2

6.6 Publication in Emergency Medicine Australasia
A synopsis of this chapter was published in Emergency Medicine Australasia as a

perspective piece, on behalf of the Australasian College of Emergency Medicine, Clinical
Trials Group (ACEM-CTG). ltis inserted as published.

Furyk J, Lawton LD, Ting JYS, McD Taylor, D. Informed consent in emergency care

research: An oxymoron? Emerg Med Australas. 2017 Feb;29(1):110-112. PubMed PMID:
27469986. DOI: 10.1111/1742-6723.12642.
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6.7 Summary
Chapter 6 outlines the historical background and current issues regarding informed consent

in paediatric emergency medicine research, and emergency research in general. The
paradox of using unproven treatments for clinical care, and obstacles involved in
researching potentially lifesaving interventions were explored. The main findings of the
chapter are:
e Many treatments commonly used in emergency medicine are not based on high
quality evidence.
¢ In paediatric SE, and many other areas of emergency medicine, clinical questions
remain unanswered because the research involves situations where informed
consent would be problematic or impossible.
¢ Research studies and clinical trials are urgently needed in paediatric SE and other
areas of emergency medicine to ensure that treatments being used are effective.
¢ International research ethical statements consider the requirement for research
without informed consent, but Australian guidelines lack clarity, significant confusion
exists and implementation is variable.
o Research about consent issues in emergency settings is inadequate; this is

particularly true for children, rightly regarded as a particularly vulnerable group.

A synopsis of this chapter was published in Emergency Medicine Australasia, as a
perspective piece, with input from members of the ACEM CTG. The intent of publishing the
article was to stimulate debate and shine a light on the issues facing clinician researchers on
a daily basis, that were impacting research in clinically important areas and affecting clinical
care. An aspect of the debate that is under-represented in the Australian context is that of
consumers. There are no available data on the views of the general public with regard to
research in emergency situations when prospective informed consent is not possible.
Chapter 7 begins to address this knowledge gap, using a comprehensive systematic review
the chapter explores the available empirical evidence on research without informed consent
specific to paediatric emergency medicine. This is particularly relevant to research in
paediatric SE.
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Chapter 7. A comprehensive systematic review of stakeholder
attitudes to alternatives to prospective informed consent in paediatric
acute care research.

7.1 Overview
Robust evidence is often lacking in paediatric SE and other areas of paediatric emergency

and critical care. The approach taken to dealing with informed consent, one of the
underlying principles of ethical research, is an important aspect of the design of research in
this field. Due to the infrequency of utilising approaches other than prospective informed
consent in these settings, researchers, clinicians and even ethics committees may be
unfamiliar with the complex ethical issues involved. A comprehensive systematic review of
the available empiric evidence on alternatives to prospective informed consent, including the
attitudes and opinions of participants, parents, researchers and others is crucial to inform the
planning and design of studies addressing important knowledge gaps in paediatric SE and
other acute and life-threatening paediatric conditions. This chapter addresses objective 4 of
the thesis and presents the results of a systematic review of the evidence relating to the
process, experiences and acceptability of alternatives to prospective informed consent, in
the paediatric emergency and acute care setting. Figure 7.1 places this chapter in the

context of the broader thesis.
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Figure 7. 1 Conceptual model of thesis
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while planning this type of research.

represent important knowledge gaps.
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Background: A challenge of performing research in the paediatric emergency and acute care setting Is obtaining
valid prospective informed consent from parents. The ethical ksues are complex, and it is important to consider the
perspective of participants, health care workers and researchers on research without prospective informed consent

Methods: We performed a systematic review according to PRISMA guidelines, of empirical evidence relating to the
process, experiences and acceptability of altematives to prospective informed consent, in the paediatric emergency
or acute care setting. Major medical databases and grey sources were searched and results were screened and
assessed against eligibility criteria by 2 authors, and full text articles of relevant studies obtained. Data were extracted
onto data collection forms and imported into data management software for analysis.

Results: Thirteen studies were included in the review consisting of nine full text articles and four abstracts. Given the
heterogeneity of the methods, results could not be quantitatively combined for meta-analysis, and qualitative results
are presented in narrative form, according to themes identified from the data. Major themes include capacity of
parents to provide informed consent, feasibility of informed consent, support for altematives to informed consent,
process issues, modified consent process, child death, and community consultation.

Conclusion: Our review demonstrated that children, their families, and health care staff recognise the requirement for
research without prior consent, and are generally supportive of enrolling children in such research with the provisions
of limiting risk and informing parents as soon as possible. Australian data and perspectives of children are lacking and

v

Background

There is a community expectation that children present-
ing to emergency departments (ED) and acute care set-
tings receive the best possible care based on high-level
evidence. The reality though is many treatment decisions
are not evidence based, but rather based on theoretical
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considerations, simply reflecting “what we have always
done” or extrapolated from adult data [1, 2]. This is in-
appropriate as children differ from adults both anatom-
ically and physiologically and health conditions may be
entirely unique to the paediatric population [3]. Clinical
research in children is necessary for paediatric emer-
gency medicine to advance,

The ethical issues involved in the conduct of paediatric
clinical research are complex and are compounded in time
critical and life threatening situations in emergency care
The guiding principles of conducting ethical research are:
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respect for autonomy, beneficence and justice [4]. Respect
for autonomy is usually reflected in obtaining informed
consent from participants, which remains a fundamental
prindple in the protection of human participants in med-
ical research. When the participant is a child, consent
must usually be obtained from a parent or proxy. While
proposing to conduct research without informed consent
may seem to contravene the ethical prindple of respect for
autonomy, denying participation in research to those un-
able to consent contravenes the ethical principle of justice,
meaning fair distribution to the benefits of research partici-
pation and fair access to the benefits of research [4, 5].

Children are usually considered a “vulnerable” group
in terms of participation in research due to their inability
to consent and potential for exploitation [4]. While not
without controversy, emergency research without con-
sent has been performed in adults for some time; it is
relatively less established in paediatric emergency and
critical care. Emergency patients themselves are often
considered a vulnerable group, given their reliance on
the care being offered [6]. Thus research conducted on
children in the emergency setting leaves participants vul-
nerable on multiple counts.

Performing clinical research in emergency settings is
difficult. The environment is often chaotic and unpre-
dictable, presentations of interest may be rare in individ-
ual institutions, staff are often stretched with clinical
responsibilities, and interventions may have a narrow
therapeutic window. One of the many challenges re-
searchers face in conducting research in the ED and
other acute care settings is the difficulty of obtaining
prospective informed consent [7-9]. Valid prospective
informed consent requires provision and comprehension
of information about the purpose, methods, demands,
risks, inconveniences, discomforts and possible out-
comes of the research [4]. In Australia this assumes the
capacity for decision-making, a free and voluntary
process including adequate disclosure regarding the act
performed. Several of these components may not be
possible in time critical situations in the acute care
setting and there may be an argument for a waiver of
informed consent, retrospective or deferred consent. A
waiver of informed consent refers to research that has
ethical approval to proceed without the requirement for
participant or proxy informed consent. Deferred or
retrospective consent describes a process where partici-
pants are enrolled without informed consent, followed
by requesting permission to continue in the study, or if
the study intervention has ended, permission to use
the data [1].

Guiding principles for use of alternatives to prospective
informed consent in emergency research are outlined in
the Declaration of Helsinki; “if the research cannot be de-
layed, the study may proceed without informed consent
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provided that the specific reasons for involving subjects
with a condition that renders them unable to give in-
formed consent have been stated in the research protocol
and the study has been approved by a research ethics
committee. Consent to remain in the research should be
obtained as soon as possible from the subject or a legally
authorized representative” [10]. These principles are fur-
ther reiterated in local documents such as the National
Health and Medical Research Councid (NHMRC) National
Statement on ethical conduct in human research, which
allows consent to ocaur after an intervention if consent i
not practicable, there is potential benefit to the child, risk
is low, the research has merit and there is no reason to
suspect the parents would not give consent. Similar re-
quirements exist in New Zealand [6], the United Kingdom
(UK) [11], and the United States of America (USA) [12].
Although implementation is variable, and specific require-
ments differ internationally, most require the research to
be “therapeutic” rather than “non-therapeutic”, offering
potential benefit to the participant and pose no more than
“minimal risk” [7, 13].

The ethical issues of paediatric acute care research are
complex. Even if the therapeutic window of the interven-
tion allows an informed consent discussion and a proxy
is immediately available, parents may not have capacity
to undertake such decisions. There may be the percep-
tion of coercion to participate in research by parents
who are dependent on receiving emergency care for
their children. Locally, ethics guidance documents such
as the NHMRC national statement lack clarity regarding
specific requirements for research in these circum-
stances, and are variably interpreted by ethics commit-
tees. There is a paucity of evidence of the acceptability
of research without prospective informed consent in
paediatric acute care. It is important to explore and
understand the perceptions and experiences of parents,
health care workers and researchers to alternatives to
prospective informed consent in paediatric acute care
and emergency research to inform the design of future
research and guidance documents.

Aim/objective

This paper aims to review and synthesize the available em-
piric evidence with regard to alternatives to prospective
informed consent in the context of paediatric acute care
research from the perspective of the children, their fam-
ilies, health care staff, institutions, and the community.

Methods

We performed a comprehensive systematic review accord-
ing to the Preferred Reporting Items for Systematic Re-
views and Meta-Analysis (PRISMA) guideline [14].
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Search strategy
The literature search was designed in conjunction with a
medical librarian (BR) and included major databases:
Medline (Ovid), Embase (Ovid), Web of Science,
CINAHL, and PsycINFO. No limits were set with regard
to language or date restriction. See Additional file 1 for
Medline (Ovid) search strategy. The electronic database
search was run in April 2017 and updated in Jan 2018.
The database search was supplemented by a Google
Scholar search using the “cited by” feature, and a grey
literature search including conference proceedings, gov-
ernment reports, raw data, theses and dissertations using
the key words identified for searching medical databases.
Conference abstracts of key recent emergency medicine
meetings were hand searched for additional studies. A
manual search was conducted of reference lists from
identified articles.

Registration

The review was prospectively registered on the PROS-
PERO registry for systematic reviews. (PROSPERO 2016
CRD42016053963).

Study selection

Studies identified by the search strategy were exported
into an EndNote library and duplicates removed. Title and
abstracts were reviewed independently by two authors (JF
and KM), and assessed against eligibility criteria. Disputes
were resolved with disaission, and adjudication by a third
author (RR).

Inclusion/exdusion criteria
Al study types (quantitative, qualitative and mixed
methods) reporting original, empirical evidence relating
to the process, experiences and acceptability of alterna-
tives to prospective informed consent, in the paediatric,
emergency or acute care setting were included. Perspec-
tives of participants, parents or caregivers, clinicians, re-
searchers and other staff were considered relevant.
Studies reported in abstract only were considered. Stud-
ies conducted in the pre-hospital environment, emer-
gency department and intensive care unit within all
cultural and geographical contexts were included.
Studies that did not present original data eg. reviews,
commentaries, editorials, opinion pieces and letters to
the editor were excluded. Studies conducted in the Neo-
natal Intensive Care Unit were excluded, as these units
have their own unique clinical and ethical consider-
ations, which were beyond the scope of this review.
Studies only reporting adult patient data, or if paediatric
subgroups were not reported separately, were excluded.
Quality assessment was performed and reported; how-
ever study quality was not a selection criterion.
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Data extraction

Data extraction was performed independently by two au-
thors (JF and KM), and consisted of demographic details
of the population studied, phenomenon of interest,
methods used, main findings, and conclusions of the au-
thors etc. Data extraction was an iterative process, and
new emerging themes were crosschecked with primary
articles.

Data analysis and synthesis

Identified full text studies and data extraction forms
were imported into NVivo 11 for Mac for analysis
(NVivo qualitative data analysis Software, QSR Inter-
national Pty Ltd., version 11.1: 2016). We used an inclu-
sive approach to data extraction, with all potentially
relevant data included in the synthesis. Text from pri-
mary articles was coded into themes using the software.
Primary themes identified from general background lit-
erature and reviews on alternatives to informed consent
from adult literature formed the baseline analysis, and
new themes iteratively added during analysis. The valid-
ity of the data extraction was reviewed by other authors
(KW, RR, TIE).

We used thematic synthesis to synthesize results of
our review, which involved free coding of textual data
from primary studies, organization into descriptive
themes, and generation of analytical themes producing a
new interpretation. This technique is similar to meta-
ethnography and grounded theory and is useful when
drawing together common elements in heterogeneous
studies [15, 16].

Critical appraisal of included studies

Quantitative observational studies were assessed using
the “Quality Assessment Tool for Observational Cohort
and Cross-Sectional Studies” from the National Heart,
Lung and Blood Institute [17]. For qualitative studies we
used the “Qualitative Assessment and Review Instru-
ment” (QARI) developed by the Joanna Briggs Institute
[18]. The assessment was made by two authors inde-
pendently (JF and KM), by extracting the relevant text
from the publication that addressed the quality assess-
ment criteria, and assigning each question yes, no, un-
clear or not applicable as to whether quality criteria was
met. Disagreements were resolved by consensus or by
consulting with third author (RR).

Studies were not excluded on the basis of this assess-
ment as there is no empirically tested method of exclu-
sion of such studies on the basis of quality. Sensitivity
analysis was performed excluding studies globally
assessed as “poor quality” to determine to what extent
exclusion of these studies affected the review eg if
excluding themes generated from the original synthesis
affects the “thickness” of detail in the synthesis.
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Rigor
Methodological quality was ensured by a process coding
by multiple authors and triangulation with disputes re-

solved by consensus.

Results
The search identified 443 studies (CINAHL 30, Embase
(Ovid) 227, Medline (Ovid) 156, PsycINFO (Ovid) 9,
Web of Science (21), leaving 295 after removal of dupli-
cates. An additional 12 articles were identified from
other sources including reference lists, cite feature and
Google scholar. A review of titles and abstracts resulted
in 37 articles for full text review. Of these 24 studies
were excluded, five studies published as abstracts were
duplications of subsequently published full text articles,
five abstracts and 14 other studies were excluded as they
did not meet inclusion criteria. This is summarised in
Fig. 1. Thirteen studies were included in the review con-
sisting of nine full text articles and four abstracts.
Characteristics of included studies are summarised in
Tables 1. Critical appraisal of included articles is sum-
marised in Tables 2 and 3. Critical appraisal of the four
studies included in abstract form was not possible. Given
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the heterogeneity of the methods, results could not be
quantitatively combined for meta-analysis. Qualitative
results are presented in narrative form, according to
themes identified from the data.

Capadty of parents or guardians to provide prospective
informed consent

The capacity of the consenting individual is a critical re-
quirement to providing valid prospective informed con-
sent. Five quantitative, mixed methods and qualitative
studies have provided data on capacity of parents to pro-
vide informed consent in the context of emergency and
critical care research [19-23].

Practitioners’ perspectives on parental capacity to pro-
vide prospective informed consent for a child in the
context of emergency and critical care research indicated
a divergence of views, largely regarding the ability of lay-
people to process and comprehend information at a highly
stressful time such as an emergency event [19, 21-23].
Practitioners across the included literature generally re-
ported that parents had a diminished ability to process in-
formation and comprehend trial information, especially in
the acute stages of a child’s presentation [19, 21-23], and
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Table 2 Critical appraisal of qualitative studies
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that meaningful consent in these circumstances was not
possible [19]. Harron et al., found that some participants
were not approached for deferred consent after
randomization as research staff were concerned that they
were “not in the right state of mind” [20]. However, this
view was not universal, as in a study by Woodlfall et al. 26/
45 practitioners believed parents understood trial informa-
tion provided in an emergency situation ‘well” or “very
well”, with about one third of those surveyed remaining
undecided [22].

Parental perspectives on capacity to provide informed
consent were similar to those of practitioners, in terms
of diminished ability to process and comprehend infor-
mation in the face of high stress during the acute care
stages of presentation [19, 21, 22]. Supporting this, in a
study where deferred or retrospective consent was ob-
tained, parents demonstrated relatively poor comprehen-
sion of important research elements and almost a
quarter described their experience as clinical care [21].

Feasibility of prospective informed consent

Two studies specifically addressed whether prospective
informed consent was feasible [19, 24]. A study con-
ducted by the Pediatric Emergency Care Applied Re-
search Network (PECARN), exploring the feasibility of
various aspects of a study of moderate to severe trau-
matic brain injury, found that parents and guardians are
often not available within the narrow therapeutic win-
dow of investigational therapies [24]. While children
often arrived within an hour or two of injury, most par-
ents and guardians did not arrive until 2 to 3 h or later.
This was more apparent for children transferred from
another site and more severely injured children. The au-
thors concluded that an exception of informed consent
would be necessary for timely enrolment of children into
such a trial [24]. A qualitative study using focus groups
of parents and staff of a paediatric intensive care setting
to discuss a cardiac arrest research scenario, concluded
that meaningful prospective informed consent was not
feasible, and endorsed exception of informed consent,
with the proviso that parents were offered an opportun-
ity to decline participation prior to enrolment [19].

Support for alternatives to prospective informed consent

Estimates of support for research with alternatives to in-
formed consent are broad and generally influenced by a
number of factors. Five included studies were performed
as part of a community consultation process, which is a
federal requirement in the USA for research performed
under a waiver of informed consent [12], and used in
other settings as well [21, 25]. These studies have quan-
tified the level of support; however combining these esti-
mates is inappropriate because of the heterogeneity of
methods used and the specific contexts of the individual
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studies. Community consultation has included perspec-
tives of both the parents of prospective participants, as
well as health professionals.

A random dialling phone survey of over 2000 partici-
pants, for an out of hospital resuscitation study con-
ducted in 5 states in the USA explored support for the
exception to written consent in both adult participants
and the 15-17 year old subgroup of the trial [26]. The
study found 42.7-71.0% supported the exception to writ-
ten consent being justified for 15-17 year olds, and in
the best interests of the patients and the community
which was only slightly lower than support for adults in
the same trial [26]. Similar support has been reported in
a UK study of parents of children who had suffered bac-
terial meningitis or meningococcal septicaemia, includ-
ing bereaved parents [27]. In a postal survey 45/66 (68%)
indicated they would be willing for their child to be in-
cluded in a trial without the trial being explained before-
hand [27]. In a study of inpatient resuscitation research,
more than 60% of parents were supportive of the study
procedures including the exception to prospective in-
formed consent [19].

In qualitative studies parents were generally supportive
of research without prior consent [28], with reasons in-
cluding altruism and general trust in the medical profes-
sion to make appropriate decisions [23, 27-30]. However,
this sentiment was often accompanied by reservations
about the level of risk or potential for harm of the inter-
vention, or as dependent on the type of study being per-
formed [23, 28]. A common theme was the importance to
prioritise the management of the child prior to detailed
explanations or excessive paperwork [23]. Some parents’
support for research without prospective consent was
contingent on the childs outcome [19, 28]. Such reserva-
tions led to an emphasis on the importance of appropriate
explanations regarding the necessity for a deferred con-
sent process in these research settings [28].

While the majority of studies have demonstrated that
most parents understand and support the concept, some
individuals hold strongly opposing views about research
without prior consent, taking the perspective that a child
should not be exposed to research without prior
consent, and parents must be consulted before children
are enrolled [23, 27]. Common reasons for opposing
research without consent include the fear of adverse
effects and feelings that the parents should “not lose the
right to consent” [26).

The health professionals’ perspective varied in terms
of support for research without prior consent. USA re-
searchers found only 50% of staff supported a trial with
exception to informed consent. However a large propor-
tion were neutral (38%) and only 12% opposed the
planned trial procedures [19]. In the UK, a survey of
emergency medicine consultants found that 34/46 (74%)
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believed deferred consent would be acceptable for a
planned trial evaluating therapeutic hypothermia follow-
ing a paediatric cardiac arrest [31]. Qualitative studies
have explored reasoning behind divergent views regard-
ing research without prospective informed consent [19,
22, 23, 28]. Practitioners and researchers enrolling chil-
dren in studies suggested familiarity with using a de-
ferred consent process influenced acceptability and level
of comfort of the procedure. Practitioners and re-
searchers who had previous experience of the deferred
consent method generally reported families as being re-
ceptive to the method if handled sensitively [22].

Only two identified studies reported the opinions of
children on research without prior consent, and both
were available in abstract form only [29, 30]. Children in
these studies generally regarded the use of exception
from informed consent as acceptable [29], especially in
life threatening situations [30].

Community consultation

Two studies explored other issues around community
consultation including cost, value and variability in im-
plementation [26, 32]. Requirements of community con-
sultation are at the discretion of local institutional
review boards (IRBs) and variability in requirements was
evident, particularly when involving multiple centres and
different jurisdictions [26, 32]. Methods of community
consultation included focus groups, interviews, surveys,
town meetings, and public disclosure involving news re-
leases, mailings and public service announcements. An-
other study with various modalities found focus groups
were not well attended, with a quarter having no at-
tendees. Only 5% of research participants had heard
about the trial from community consultation and public
disclosure activities [32]. The cost of community con-
sultation was reported in two studies. The phone surveys
conducted by one large multicentre study averaged
US$15,000 per site [26]. Another study utilising various
modalities calculated the median cost of activities was
about US$7000 [32]. The median additional time of this
process was 10 months.

Process issues

Parents commented on the amount of information pro-
vided on consent forms as an issue in decision making
[23, 28]. When the child was ill, parents prioritised the
treatment of the child over consent procedures, and pre-
ferred simple clear information on a single page [23].

A process of pre-consent was considered in two stud-
ies where potential participants are given the opportun-
ity to consent or opt-out of participating in a trial,
before they meet eligibility criteria, typically in an at risk
population [19, 32]. In a study of paediatric status epi-
lepticus, over 4000 patients considered at risk of
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prolonged seizures received information about the trial,
but only 6 out of 208 patients who's parents were pre-
consented were subsequently enrolled in the trial, con-
stituting only 3% of the 310 patients enrolled in the trial
[32]. A further 158 parents chose to place their child on
the opt out list [32]. In a qualitative study of paediatric
cardiac arrest in a paediatric intensive care unit (PICU)
setting, pre-consent was perceived as an excessive bur-
den to parents and the validity of consent in this situ-
ation was questioned by the authors, as parents may
have presumed the study details were not applicable to
them at the time of consent, and therefore did not con-
sider the implications adequately [19].

In circumstances where consent is delayed, meaning
that the intervention is commenced without consent,
but consent sought later to continue with the trial and
for the use of data, the timing of approaching parents
with trial information is important. Such studies have
been variably described as delayed, deferred or retro-
spective consent. Nine studies specifically used the term
“deferred consent” [20-23, 25, 27-29, 31]. Four studies
discussed implications concerning the timing of ap-
proach for consent when retrospective or deferred con-
sent processes are used [22, 23, 27, 28]. Generally, across
parents and practitioners there is agreement that ap-
proach for consent in these circumstances should occur
once the chid’s condition is perceived to be stabilised
[22, 23, 27, 28]. Both practitioners and parents expressed
views that the timing of the approach, could affect the
likelihood of agreeing [22, 23].

Modified or limited consent process

While acknowledging the difficulties of obtaining pro-
spective informed consent in a number of studies, par-
ticipants often preferred “some comsent” rather than
enrolment with no information at all [19, 21, 25]. The
suggested modified consent usually took the form of
brief verbal consent, or “assent” of parents at enrolment
[19, 21, 25]. A study of the views parents of children ad-
mitted to a PICU about a deferred consent project,
found they thought the process was only acceptable if
there was some information provided at enrolment [25].
In a study that utilised both full prospective informed
consent (when possible) and “assent” in other circum-
stances, consisting of a single paragraph briefly exphin-
ing the trial being read to participants. About half of
participants were enrolled with each process overall,
however the proportions varied between sites, suggesting
physician preference and comfort with procedures, ra-
ther than only participant and parent factors influenced
the type of consent used [21]. Only 04% who assented
withdrew consent later. Staff generally supported the
process in this setting, however some questioned the
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validity of assent in these circumstances or thought it
too might delay treatment [21].

Exploring issues of child death during the research

Six studies reported relevant data regarding the situation
of child death during research and use of alternatives to
prospective informed consent. Issues included whether
seeking consent was appropriate, whether consent
should be waived in this circumstance and the need to
balance the additional burden of disclosure to parents
against their right to be informed [27, 28].

Studies of parental opinion regarding the disclosure of
participation in research and deferred consent being
sought in the case of child death during a trial have
found mixed results [27, 28]. Some data suggest the ma-
jority of parents favour disclosure, and altruism in that
the data could contribute to the greater good, usually
stated as a reason [23, 27, 28]. However, contrasting
views were also apparent with some parents strongly
favouring non-disclosure in this situation [28]. Gamble
et al. explored and compared attitudes of bereaved and
non-bereaved parents and suggests attitudes were differ-
ent, with the majority (66%) of bereaved parents favour-
ing disclosure contrasting with 57% of non-bereaved
parents expressing a preference for non-disclosure. Pref-
erence for non-disclosure was usually to avoid causing
additional distress to grieving parents [27].

Two studies reported data from the CATCH trial,
where children were enrolled in both emergency and
elective settings [20, 23]. Of children enrolled in an
emergency setting consent was obtained for only 984/
1358 (72%) because of lack of opportunity or because
staff decided not to approach parents. Consent was re-
fused for 26 children who died and 151 who survived,
but the reasons for refusal differed between groups. The
mortality rate of consented children was 9%, compared
to 18% for non-consented children, whose data were ex-
cluded from analysis [20]. A qualitative evaluation of this
trial including bereaved parents, found some were
“shocked” that their children had been enrolled in re-
search without prior consent [23]. Others described ex-
periences where they thought the manner of approach
had been insensitive. Doctors felt that approach after
death was far more challenging [23], and clinicians fre-
quently opted to not approach grieving families [20]. A
contrasting method was adopted by investigators (and
ethics committees) of the FEAST study, who deemed it
“unethical” to approach parents when a child died, and
included data for patients who provided assent and
waived the requirement for informed, deferred consent
[21]. Opinions varied in relation to the most appropriate
time to approach parents for consent in the case of child

death during a trial. Mostly, data suggest that approaching
bereaved parents for consent should “not be too soon” and
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advocating clinician discretion [27, 28]. Children report-
edly understood the potential for bias with refusal of par-
ental consent in a deferred consent study [29].

Discussion

Our systematic review of stakeholder attitudes to alter-
natives to prospective informed consent in paediatric
emergency medicine found the limited available evidence
suggested that children, families and practitioners were
aware of the limitations of prospective informed consent
for emergency and time critical research, were generally
supportive and seemed to acknowledge the requirement
for alternative strategies. Identified barriers to informed
consent included the capacity of parents, insufficient
time (compared to therapeutic windows of interven-
tions), and some process issues like paperwork. Modifi-
cations to some processes were proposed.

The diminished capacity of parents to consent under
stressful circumstances should not be surprising. Even
under ideal circumstances research participants are often
demonstrated to have suboptimal understanding [33,
34]. Similarly, in emergency surgery situations the valid-
ity of consent for clinical care has been questioned due
to poor retention of information [35]. In the research
context a concept of the “therapeutic misconception” is
a common theme, where it is not clear whether parents
can accurately differentiate consent for clinical care and
research participation.

The terminology used in studies with research without
prospective informed consent differed between studies
and international variation was apparent. Some authors
have criticised terms such as “deferred”, “delayed” or
“retrospective” consent, and contend that consent is not
possible after the fact, and contravenes the principle of
respect for autonomy [1, 36]. However international
guidance documents highlight the requirement for re-
search when consent is not possible, and the importance
of discussing the research with the patient or surrogate
decision maker as soon as possible in such circum-
stances [4, 10]. The term deferred consent has been used
in the medical literature since the 1990s, and tends to
refer to permission to continue in the study, or i the
study intervention has ended, permission to use the data
[1]. Legislation was specifically introduced in Europe
and the UK to allow much needed research to occur in
situations where obtaining prior informed consent was
not possible, which was identified as a problem under
the previous legislative arrangements. The USA has
similar legislation, where research needs to meet re-
quirements for the federal “exception from informed
consent” [12]. In our review, nine of the included studies
specifically addressed, and used the term “deferred con-
sent”, meaning it was the most commonly evaluated
strategy when prospective informed consent was not
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possible [20-23, 25, 27-29, 31]. In the Australian con-
text, while the NHMRC National Statement does not
specifically use the term deferred consent, section 44.14
reinforces the process of informing participants, with the
statement “As soon as reasonably possible, the partici-
pant and/or the participants relatives and authorised
representatives should be informed of the participants in-
dusion in the researdh and the option to withdraw from
it without any reduction in quality of care” [4]. This
seems to refer to and seek to achieve similar objectives
as a deferred consent process.

While research evaluating alternatives to prospective in-
formed consent has been performed in adults, there is rela-
tivdly few studies in the paediatric setting. We hypothesized
that parents and the general community may be less in-
dined to support research of this type in children, however
the majority of people recognised the need for this research
to ocaur, and supported the requirement for research with-
out prospedtive informed consent, which was similar to
previous adult studies [5]. A major limiting factor was the
“situational incapadty” of parents preduding valid consent
even if immediately available, and limited time for valid
prospective informed consent in many situations.

Alternative strategies were proposed that included the
opportunity to consent prior to meeting inclusion cri-
teria, the option to “opt out” at the time of enrolment
and versions of a modified consent process [19, 21, 25].
Prior consent is seldom a viable option for emergency
research, as prior identification of potentially eligible pa-
tients is often not feasible, and efforts for prior consent
are usually prohibitively inefficient, and may result in se-
lection bias. In emergency trials, particularly in paediat-
rics the target population is not easily identified in
advance. Community consultation efforts in the USA
have often included an “opt out” option for clinical trials
conducted under the exception to informed consent le-
gislation, but again the process is inefficient, and difficult
to implement, with few patients excluded on this basis
[26, 32]. An alternative that may not be applicable in all
circumstances is the middle ground, of including a brief
verbal consent or “assent” process, prior to enrolment in
a trial [21]. In extremely time critical interventions, such
as cardiac arrest, delays of just minutes may cause harm,
therefore this approach would not be useful, but in other
circumstances it may be a viable option and fulfil the par-
ents desire to be involved in decision making, reduce
some processes of informed consent like paperwork, focus
more on managing the child and importantly given the
opportunity to decline participation prior to enrolment.

Limitations

Our review had a number of limitations. Firstly there is
no consensus on how to assess quality in qualitative re-
search, or the utility of such an assessment [37]. Over
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100-quality assessment tools have been proposed and
used for the purposes of critical appraisal of qualitative
studies and several are in relatively common use [38].
We used the Qualitative Assessment and Review Instru-
ment (QARI) from the Joanna Briggs Institute [18],
which has been widely used for this purpose, and no
studies were excluded on the basis of quality assessment,
and no studies were deemed to be of low quality. Ab-
stracts were included in the review, which did not con-
tain sufficient information to allow formal quality
assessment. [t should be recognised that this review
identified only 13 studies, which limits the conclusions
that can be made. In particular, data on the perspectives
of children were lacking. Implications and conclusions
for our setting are also hampered by the absence of any
Australian studies. Most included studies were from the
USA or UK, which may be somewhat applicable in the
Australian context due to a degree of similarity with
health systems, societal norms and shared valies.

Conclusion

In conclusion, our systematic review of attitudes of stake-
holders on alternatives to prospective informed consent in
paediatric emergency research demonstrated that chil-
dren, their families, health care staff, institutions, and the
community seem to recognise the requirement for re-
search performed without prior consent, and are generally
supportive of enrolling children in such research with the
provisions of limiting the degree of risk, and informing
parents and/or children as soon as possible. There is a
noted lack of Australian data as well as an insufficient un-
derstanding of the perspectives of children; both areas
represent important knowledge gaps that need to be ad-
dressed through high quality research. Giving patients and
their families a voice in discussions of alternatives to in-
formed consent in emergency and critical care research in
children, and greater engagement in the design of studies
is necessary to maintain the trust of the community, and
allow vital research to continue.
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7.3 Supplementary file
See supplementary appendix 7.1 — Medline (Ovid) Search.

7.4 Summary
Chapter 7 addresses objective 4 of the thesis and describes a comprehensive systematic

review conducted according to preferred reporting items for systematic reviews and meta-
analyses (PRISMA) guidelines on alternatives to prospective informed consent in paediatric
acute care research. Thirteen studies (none of which were Australian) were included in the

review. The main findings were:

¢ Researchers, health practitioners and the community are generally supportive of
enrolling children in studies where prospective informed consent is not possible with
the provisions of limiting risk and informing parents as soon as possible.

e Other major themes explored in published literature were the capacity of parents to
provide informed consent, feasibility of informed consent, process issues, modified

consent processes, child death, and community consultation.

The review outlined the limited experience from international settings on alternatives to
prospective informed consent in paediatric emergency medicine and critical care research.
The results are highly relevant to the design of paediatric SE research locally, although data
from the Australian and New Zealand setting are urgently needed. Chapter 8 describes a
survey of the Australian public on attitudes to research without informed consent in both
adults and children. To ensure that research in emergency situations such as paediatric
status epilepticus can continue, researchers and policy makers need to ensure strategies for
enrolling participants into research studies and clinical trials align with community
expectations, and that the voices of consumers are involved in the development of guiding

frameworks for undertaking such research.
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Chapter 8: Community attitudes to emergency research without
prospective informed consent: A survey of the general population

8.1 Overview
Medical research in Australia is performed under guidelines issued by the NHMRC, local

governance requirements, and legal requirements. As outlined in Chapter 6, requirements
can vary for the same research in different jurisdictions. Prospective, voluntary informed
consent is a key aspect considered when approving conventional medical research.
However, in certain emergency conditions, such as paediatric SE, when every minute
counts, research must occur prior to obtaining informed consent, in order to evaluate new
and existing therapies, and ensure patients are receiving the best possible care. While
provisions for this exist in research guidelines, the ethical basis for this is complex, and it is
not known what the general public thinks about this type of research. This chapter
addresses objective 5 of the thesis. Results are presented from a survey of the general
public on the views and perspectives of clinical research in time-critical situations, when
prospective informed consent is not possible. Involving consumers in planning research and
developing research guidelines is fundamental to maintaining the trust of the community.

Figure 8.1 places this chapter in the context of the broader thesis.
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Figure 8. 1 Conceptual model of thesis
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Chapter 10. Discussion and Conclusion

The chapter consists of a published article. It is inserted as published:
Furyk J, Franklin RC, Watt K, Emeto Tl, Dalziel SR, McBain-Rigg K, Nikola Stepanov N,
Babl FE and PREDICT. Community attitudes to emergency research without prospective

informed consent: A survey of the general population. Emerg Med Australas. (2018) 30,
547-555. doi: 10.1111/1742-6723.12958 PMID: 29718588
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Abstract

Objective: To give voice to the gen-
cral public’s views of prospective
and retrospective (deferred) consent
in the emergency rescarch setting.
Methods: A aosssectional, stran-
fied population-based, telephone sur-
vey was conducted in April to July
2016. A questionnaire consisting of
standardised health and demo-
graphic details, and seven speafically
designed, and pilot-tested questions,
five closed and two open text, based
on literature review and previous
surveys in the field was used. Quan-
titative and qualitative techniques
were used in the data analysis. This
was a centrally coordinated national
tedephone survey in Australia, the
2016 National Social Survey, coordi-
nated by Central Queensland Uni-
versity. Data for 1217 adult (18+
years) participants were included in
the analysis, with a response rate of
26%. The sample demographics
were broadly representative of the
Australian population.

Results: The majority of respondents
were supportive of rescarch in

emergency circumstances without pro-
spective informed consent. However,
the type of rescarch and level of risk
influence its acceptability. Common
themes in qualitative analysis included
the aitical or life-threatening nature
of the illness being rescarched, and the
potential harms and benchts  of
partidpation.

Conclusions: This rescarch provided
the first opportunity for the commu-
nity to contribute to discourse about
prospective . and  retrospective
(deferred) consent in the emergency
rescarch setting in Australia. Further
work is needed to determine commu-
nity expectations of how this process
can be optimised and implemented,
and to identfy potential situations
where this may not be acceptable
Key words: consent, ethics, survey.
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8.3 Supplementary file
See supplementary appendix 8.1. Manuscript appendices. Complete survey transcript. Table
S1. Description of themes in qualitative analysis.

8.4 Summary
Chapter 8 addressed the significant knowledge gap around the Australian public’s

perspectives on research in time-critical situations, without prospective informed consent.
This study makes an important contribution to knowledge, as it is the first published study in
Australia on this topic. The main findings of the population-based survey of 1200 participants

were:

e The public was generally supportive of the concept of research without prospective
informed consent.

e This was true for both adult and paediatric research.

e The degree of risk, and the time-critical nature of the intervention were important

considerations

This was the first survey of this type in an Australian setting. The methodology used was
limited in its ability to probe the reasoning behind individual responses. However, this
research implied that research guidelines are consistent with community expectations, and
that the public is supportive of emergency research. The next chapter (Chapter 9) will
explore the attitudes and opinions of parents presenting to Australian EDs on research
without prospective informed consent in the context of two clinical trials in children, including

an interventional trial in paediatric SE.
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Chapter 9: Qualitative evaluation of a deferred consent process in
paediatric emergency research.

9.1 Overview
Alternative strategies to prospective informed consent have rarely been used in Australia

and New Zealand to enrol participants into randomised controlled trials in paediatric
emergency medicine. Emergency treatments are often instituted without informed consent
for clinical care, even if treatments are unproven. When a child is enrolled in a clinical trial
and receives an intervention, and consent is sought from parents at a later stage to use the
data and continue in the trial, the process is termed deferred, delayed or retrospective
consent. The acceptability of the process in paediatric emergency and critical care research
is not known, as demonstrated by a systematic review (Chapter 7) during which no
published Australian data were identified. Chapter 8 provided the first Australian population
data on attitudes to alternatives to prospective informed consent in emergency research, but
the methodology had limited ability to explore reasoning behind attitudes. This chapter
addresses objective 6 of this thesis and explores the experiences and attitudes of parents of
children attending ED for acute conditions in relation to participation in research, when
prospective informed consent is not possible. Scenarios discussed in the interviews were
based on authentic descriptions of cases of paediatric SE and bronchiolitis, and related to
the parents’ recent experience in the ED. The qualitative methodology was well suited to
address the aims of the study, enabling parents to provide greater insights into the
reasoning behind opinions, and explore key issues in further detail. Parents of children
attending the emergency department were recruited and interviewed for the study. The
recent experience in attending the ED with a sick child enabled parents to contextualize the
feelings of anxiety and vulnerability associated with such visits. Figure 9.1 places this

chapter in the context of the broader thesis.
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ABSTRACT

Background A challenge of conducting research in
critically ill children is that the therapeutic window for the
intervention may be too short to seek informed consent
prior to enrolment. In specific circumstances, most
international ethical guidelines allow for children to be
enrolled in research with informed consent obtained later,
termed deferred consent (DC) or retrospective consent.
There is a paucity of data on the attitudes of parents to this
method of enrolment in paediatric emergency research.
Objectives To explore the attitudes of parents to the
concept of DC and to expand the knowledge of the
limitations to informed consent and DC in these situations.
Method Children presenting with uncomplicated febrile
seizures or bronchiolitis were identified from three
separate hospital emergency depariment databases.
Parents were invited to participate in a semistructured
telephone interview exploring themes of limitations of
prospective informed consent, acceptability of the DC
process and the most appropriate time to seek DC.
Transcripts underwent inductive thematic analysis with
intercoder agreement, using Nvivo 11 software.

Results A total of 39 interviews were conducted.
Participants comprehended the limitations of informed
consent under emergency circumstances and were
penerally supportive of DC. However, they frequently
confused concepts of clinical care and research, and
support for participation was commonly linked to their
belief of personal benefit.

Conclusion Participants acknowledged the requirement
for altematives to prospective informed consent in
emergency research, and were supportive of the concept
of DC. Our results suggest that current research practice
seems to align with community expectations.

BACKGROUND

Conducting clinical trials with critically 1ll
children is frequently associated with ethical
dilemma. The therapeutic window for many
interventions is too short to seck informed
consent, and parents may be unavailable or
lack capacity to provide adcquatcl) informed
consent when their child is critically ill." Yet
critically ill children deserve high-quality care

Strengths and limitations of this study

'.m“muwmu

based on robust evidence of benefit, requiring
clinical trials. It is generally not possible to
predict in advance which children may be
cligible for research in emergency settings, a
limitation that makes prior consent unhelpful
in most circumstances. To allow robust
evidence to be gencrated, provisions for
waiver, or exception to prospective informed
consent, in CErtain NArrow circumstances is
incorporated into most international ethical
guidelines for medical research. - i

The process of secking consent from a
participant, or their proxy, at a ime point
after an experimental intervention is often
termed deferred consent (DC), delayed or
retrospective consent. When DC is provided,
the participant continues in the trial, and
their data are retained for analysis. When
DC is not provided, the participant and their
prior data are withdrawn from the trial and
the analysis. The process of DC, while increas-
ingly common, has a number of ethical
dilemmas.™ Parents do not get the opportu-
nity to refuse the intervention as it has already
been instituted by the time consent is sought;
consequently, the term ‘deferred consent’
may be considered misleading, and consent
for continued participation and for consent

Furyk J, ef al. BMJ Open 2017:7-2018562. doi-10.1136/bmjopen-2017-018562 1
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to use data might be preferable. Opponents argue that
such a process violates the autonomy of patients or
parents; however, equally important is the argument that
vulnerable populations should not be denied justice and
the opportunity to participate in research.

While there is some limited data describing the atti-
tudes, perceptions and the acceptability of DC and other
alternatives to prospective informed consent in parents
of critically unwell children internationally,” ' there are
no data available in the Australian context. The objec-
tive of this study was to explore and describe the expe-
riences and attitudes of parents of children attending
emergency departments (EDs) for acute conditions in
relation to participation in research, when prospective
informed consent is not possible. This knowledge is vital
to help inform the design of future tnals that maintain
the trust of the community and ensure research adheres
to community expectations.

METHODS

We used a modified grounded theory methodology to
describe and explore the phenomenon of parental att-
tudes to DC in parents of children presenting to EDs for
emergency care.'"™"* The study was reported according
to the consolidated criteria for r:portinﬁ qualitative
rescarch statement on qualitative research.

Conceptual perspective

This study was conceived and developed from the expe-
riences of paediatric emergency physicians. Time-critical
and stressful situations impede obtaining meaningful
prospective informed consentin both clinical and research
contexts. Within medicine, there exists a paradoxical
acceptance of using unproven interventions outside of
a rescarch protocol without recriminations and prohib-
itive scrutiny, and of using either proven or unproven
interventions without prospective informed consent in
true emergency life-threatening situations. If the same
interventions are provided as part of resecarch, there is
increased regulatory oversight whether collecting deiden-
tified data within negligible risk, observational research
or collecting data as part of a randomised controlled
trial, the gold standard of robust evidence. Underlying
this paradox is the strong belief that emergency research
is vital, that interventions used in EDs should be evidence
based and that researchers need to engage the general
public to ensure that research practices are within accept-
able community standards.

Setting

Data were collected in three Australian EDs: two tertiary
urban paediatric faciliies and one regional referral,
mixed adult and paediatric centre. All are members of
the Pacdiatric Research in Emergency Departments
International Collaborative (PREDICT). At the time
of the study, there were two PREDICT clinical trials in
progress: The Conwvulsive Status Epilepticus Paediatric

Trnal (ConSEPT), an evaluation of levetiracetam versus
phenytoin for the second-line management of convulsive
status epilepticus'”; and the high-flow nasal cannula treat-
ment for viral bronchiolitis, a Randomised Controlled
Trial—Paediatric Acute Respiratory Intervention Studies
(PARIS) trial, which compared nasal high-flow therapy
versus standard oxygen therapy in the management
of bronchiolitis in infants and the need for escalation
including higher level of care or intensive care.'"” The
majority of participants in these studies are previously
healthy children, with little or no contact with emergency
medical services. In both circumstances, researchers and
cthics committees determined that obtaining prospec-
tive informed consent would not be possible and a DC
process was approved.

Partici
Using purposive sampling parents of children presenting
with simple febrile seizures (non-status epilepticus) and
uncomplicated bronchiolitis (not requiring admission)
was identified from participating ED databases. Chil-
dren in this study were not cligible for the two clinical
trials described, although presented with milder forms of
the same acute presentations. This was to replicate the
contexts of the two studies, so that parents could contex-
tualise the proposed research in light of their experiences.

Consent

Participants were contacted via mail up to 3 months
following presentation to hospital to explain the study,
with participant information and consent forms, allowing
them to “opt out’ of the study (via return mail or email).
Participants who opted out were not contacted further.
Those who did not opt-out were contacted via telephone
and again given the opportunity to decline participation.
Those who consented nominated a suitable time for
telephone interviewing. At interview, verbal consent was
obtained and digitally recorded.

Data collection methods

Semistructured interviews were guided by a schedule
of topics generated from literature and input from
ConSEPT and PARIS Bronchioliis High Flow investiga-
tors (online supplementary appendix 1). Open-ended
questions encouraged participants to explore other
topics and concepts. General topics included various
approaches to consent in emergency medicine research,
parental understanding of these research processes and
decision-making, trial design and acceptability of DC as
well as issues of DC in the event of poor outcome or child
death. We used an iterative process, where the schedule
was refined during the process of data collection and
analysis.

Digitally recorded telephone interviews were conducted
from March to December 2016 by a trained researcher
(KM). Data collection and recruitment continued until
no new themes or information was forthcoming from the
data indicating that saturation had been achieved.

2
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Data analysis

Inductive thematic data analysis followed a modi-
fied grounded theory approach, conducted iteratively
throughout the study in conjunction with ongoing
data collection. Interview recordings were deidentified
and transcribed verbatim, and transcripts and audio
imported into data management software. All analysis
was supported using the qualitative software programme
NVivo for Mac (QSR International Pty Ltd V.11, 2016).
An initial open-coding structure was developed and was
continually refined and clarified as data collection and
analysis continued alongside refinements of the inter-
view schedule. Through axial coding, emerging themes
were produced through repeated reading and constant
comparison between transcripts. Memo writing clarified
ideas about the data and concepts rc;a.rd.ing parental
attitudes as patterns were identified."” This was done
contemporancously with interviews to allow refinement
and test any new topics raised by participants that were of
relevance to the study. At the completion of all interviews,
the text was re-examined using the identified themes
and coded accordingly. Audio data were examined with
attention to intonation and to gain clarity of issues. A
process of intercoder agreement was used to ensure the
trustworthiness of the thematic analysis process, and the
data further triangulated through discussion of themes in
reference to literature on the topic.

RESULTS

Thirty-nine interviews were conducted over 9months.
Demographic details are presented in table 1. Partici-
pants were predominantly female (85%), identified only
as ‘Australian’ with no religion or Chrstianity, were well
educated and with half (54%) having a houschold income
in excess of $A100 000.

Without exception, participants were supportive of
medical research and research in emergency medicine.
Themes arising from the data with regards to DC were
positive and negative attitudes to DC; with reasoning
behind attitudes categorised as patient/parental factors,
trial design and research factors, process factors and
specific issues.

Attitude to DC process

There was general, but not universal, support for
resecarch in emergency settings with DC. Demo-
graphic details did not seem to influence positive or
negative attitude towards DC, neither did the condi-
tion at presentation (bronchiolitis or febrile seizure).
Participants discussed several barriers to obtaining
meaningful prospective informed consent such as
the time-critical element of emergency rescarch, the
highly emotive environment contributing to impaired
decision-making capacity:

I think in an emergency situation, you know, whatever has
to happen has to happen

TTH 20 (51)

LCCH 9 (23)

|§|

Febrile seizure 17 (44)

Female 33 (85)

Australian 24 (61)

4(10)

Not specified 2(5)

Jehovah's witness 1(3)

Education

Completed year 12 only 5(13)

Undergraduate university 15 (38)

Annual household income

$A50-$A100K 8(21)

Unsure 4(10)

ATSI aboriginal and/or Torres Straight Islander, $ are Australian
Dollars (AUD).TTH, The Townsville Hospital; GCUH, Gold Coast
University Hospital; LCCH, Lady Cilento Children's Hospital; RCH,
Royal Children's Hospital.
I wouldn’t want doctors to delay what they needed to do, if
making sure what I had to know, you know read all this and
read all that, sign all this and sign all that, I just want them
to do what they need to do

Furyk J, et al. BMJ Opan 2017;7:e018562. doi:10.1136/bmjopen-2017-018562
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Very few participants demonstrated clear negative atti-
tude towards the concept of DC, stating ‘control had
been taken away’.

I don’t think asking for consent later would be appropriate

Consent should always be asked before anything, not afier
anything

Some participants qualified comments suggesting that
being ‘updated’ or ‘kept in the loop’ was important and
influenced support for the concept of DC. Some could
see both sides without making a definitive response either
way, and indicated a preference for prior consent if at all
possible.

So I can understand that sometimes it would be belter in

emergency just to do what needs to be done even if, especially

if it was better for the child, but at the same time I... if time
permits I would rather be asked or be informed in advance

Patient/parental factors

Emotional state

The majority of parents did not feel that meaningful
informed consent was possible in circumstances such
as attending the ED with their unwell child. The major
barner identified was their emotional state at this time,
variously described as ‘anxious’, ‘freaking out’ or ‘a state
of shock’. Parents indicated they would not have been in
the ‘right frame of mind’ to consider research decisions,

with their focus on ensuring the child was being looked
after.

when you are in an emergency situation. .. you're not really
taking in everything they're saying anyway

I think when you are in that situation where you are so
stressed, it would be extremely difficult for you to read any
document or to have someone explain anything to you and
for you to actually be able to go through it the way you would
when you are not stressed

Those parents who felt able to make meaningful deci-
sions at the time of ED presentation had children who
tended to be improving or stable in ED. The emotional
burden and ability to process information was perceived as
a very personal experience; some participants suggested
that their partners would have different opinions and
responded differently in the same situation. One partic-
ipant suggested previous work experiences were a factor
contributing to decision-making ability under stressful
circumstances.

my partner may not [be capable of decision making], she
might be so emotionally affected that, she'd waste time trying
to understand

mothers they just stress a little bit more. I think I would have
been fine in that situation

in that scenario, I probably would have [been able to make
an informed decision about research participation]... only
cause I, like I said I am probably used to handling stressful

situations [at work experiences|

Preconceptions

Regardless of the difficulty in interpreting information
at certain times, if approached to participate in research
under those circumstances, some implied they would be
likely to respond in a predetermined way, irrespective of
specific details.

I think I am always willing to help with research and 1
I was pretty upset at the time already, and then if you think
about a study you would be like, no, no, no just try the
normal thing

Trust in medical teams

Generally positive attitudes to research with DC were
accompanied by the theme of trust in medical teams.
Parents generally expressed confidence that treating
clinicians had the required expertise to make the best
decisions for their child and had the best interest of the
child in mind.

you guys are the professionals and if it is endorsed by the
Haspntal then I would be happy, honestly, like I'm not a
doctor and I will never try to overnde what a doctor is saying
and wants to do in doing thewr job

Twouldn 't bat an eyelid if we had gone in there and you [the
doctor] said look this is what we are doing

Research understanding and perceived personal benefit

Some comments suggested participants’ demonstrated
only a limited understanding of the research process,
and often had the perception of personal benefit from
rescarch participation. Support for research with DC was
occasionally conditional on such benefit.

It would have been [acceptability of research unth DCJ] as
long as it was in the best interest of my child and was going
to get him better

If it was going to save his life, then yes [would be acceptable]

Trial design and research factors

Clinical severity and emergency situations

The critical’ or ‘life-threatening’ nature of the condition,
as well as the time-critical nature of the proposed inter-
vention influenced attitude to research with DC. Most
often, participants indicated a greater acceptability of a
DC process in these circumstances.

I think aof thewr child was cnitically ill and there was... no
time for a parent to prrocess all that information, then I think
that a parent will understand

if it was life threatening I would say please do whatever you
have to do, but if it is not necessanly life threatening and
then there’s going to be unknown conseguences...] would
like to be able to make that choice myself

Furyk J, af al. BMJ Opsn 2017-7-2018562. doi-10.1136/bmjopen-2017-018562
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Potential harm

The potential ‘risk’ or ‘unknown consequences’ asso-
ciated with research was another factor that concerned
parents. Whether the intervention was commonly used or
equivalent to ‘standard care’ was important to some.

I would suppose in that case it would be [acceptable], as
long as the proposed method is going to be just as safe as the
regular way

you don’t want to ever feel like you're putting your child at
risk.

Complexity

The complexity of the proposed intervention also influ-
enced the acceptability of the DC process. For example,
when the intervention was considered to be uncompli-
cated, informed consent might be possible in some form.

if the research was reasonably straightforward, I think it’s
okay, I think you could still be stressed and you know sort
of consent

Process factors

Ethics committee approval

Participants were mostly comfortable with the hospital
ethics/institutional review board review procedure, and
considered that these processes protected individuals’
rights and well-being when participating in research. A
minority acknowledged the limitations of the process.

you guys are the professionals and if it is endorsed by the
Haosprtal then I would be hapr

an ethics commattee is neutral and they know the gwidelines
to go by and what lines not to cross and all that sort of thing,
so yeah, and that to me is fine

I mean commitiees aren’t perfectly made up of people and
everybody, people have ther faulls, their flaws and agendas

Community consultation

The concept of community consultation was less well
supported. Some responses indicated that the process
may not add value, and that the ‘community’ chosen may
not necessarily represent their personal opinions, beliefs
and values.

as long as they are asking the right focus groups..., ‘cause
different people have an opinion who shouldn't have an
opinion’

but everyone doesn’t have the same opinion as me

Legal issues and paperwork

Informed consent was often considered synonymous with
the actof completing paperwork rather than the exchange
of information. Experiences of consent processes in other
circumstances, such as for routine or emergency clinical
care, contributed to this notion. Some viewed the process
solely as a legal issue required to ‘protect both parties’.

on the night you might have signed the consent which may
not mean anything because you know you are all over the

place already and you just sign any paperwork that they put
in fromt of you

Just senbble a signature on a piece of paper if you really
need lo

The DC procedure

The most appropriate time to approach parents for
consent was considered to be ‘as soon as possible’ but
to wait until the situation had ‘calmed down’ or ‘stabi-
lised’, for both child and parent. Parents valued being
kept informed or ‘in the loop’ about decisions being
made both in research and in clinical care. The benefit of
having a dedicated support person available during the
process was also mentioned.

In the situation where I was in, probably no, [I wouldn't
have consented to partiapate in research] [beJcause I was
there by myself. if there was somebody else, probably yes.

the ideal situation [is] usually [to] have several doctors that
are able to, one is able to start on what's going on. .. another
doctor is able to come and explain what is happening

I think that [being envolled in research unthout prior consent|
would make me feel pretty uncomfortable if I wasn’t being

Specific issues

Child death

There was considerable variation in responses regarding
whether consent should be sought, or data included
without consent (waiver of consent), when children died
during a research study prior to obtaining consent from
families. Some participants felt strongly that consent
should be sought, citing respect for the family’s right to
know details of the circumstances. However, other partici-
pants expressed concern that informing the family would
not benefit them, and may potentially cause stress and
anxiety.

Definitely have to ask
there might be unfortunate outcomes but you have still got to
go and seck consent

The complexity of the issue was highlighted by
contrasting views advocating inclusion of data without
secking consent.

I mean if you are just looking at pure statistic numbers, and
nothing more... I think just use the data

you 're not putting through parents anything on top of what
they have already been through

I would say I wouldn’t even bother telling them, honestly

Some parents brought up the issue of potential bias
in such cases. The issue of confidentiality was more
important when discussing child death than in other
circumstances.

But if the parents said no it wasn’t included well then that
stuffs up things doesn't it?

Furyk J, af al. BMJ Open 2017;7:2018562. doi:10.1136/bmjopen-2017-018562
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if you didn’t count the children that passed, the treatment, it

wouldn't be too statistical

If, if someone dies, and that’s not used in the study, that’s

precious information lost.

One reason given for secking consent was demon-
stration of the concept of beneficence. Participants felt
that knowledge and skill gained when participating in
rescarch may result in contribution to the ‘greater good’
or something positive coming from the tragic situation,
might be of comfort to grieving families.

I would want to know that the data from what would have
happened with my child might help another child

Variability in responses extended to the best time toseck
DC in such situations. While most agreed that this should
be performed after a suitable period of grief was allowed,
this varied from ‘a few hours’, to ‘weeks’, ‘months’ or
‘case by case’. Most felt that contact should occur within
weeks of the child’s passing, and that it should be in a
face-to-face context.

Don’t send a letter; it’s got to be face to face, It’s got to be
personal’

DISCUSSION
Our study of parents of infants and children attending
EDs with bronchiolitis or febrile seizures found a gener-
ally positive attitude to DC in emergency research
involving time-critical and life-threatening situations.
Our results are broadly consistent with the international
qualitative and quantitative research in the field.®” '* =
Surveys in various populations including scenarios of
adult tnals found the majonty of respondents would
be wnllmﬁo gsanJupalc in rescarch without informed
consent, * which seems to be consistent in pacdi-
atric studies.®” 1031 2¢

Participants in our study acknowledged barriers to
obtaining valid or meaningful informed consent in
emergent circumstances due to their emotional state
and limited time available. This is situational incapacity
and is congruent with previous studies.”? ' ** A United
Kingdom group examined DC in a h)'pothchcal tnal
similar to one of the scenarios presented in our study.'
Parents described that capacity to provide informed
consent in such circumstances was likely to be impaired,
and they !rustcd practitioners to make research-related
decisions.'® Parents reported DC to be more acccptablc
if both treatment options represented ‘standard care’ or
were ‘low risk’, and less acceptable if higher risk interven-
tions were involved. Also influencing the acceptability of
DC was the ‘critical nature of the illness’ and the thera-
peutic window, or how urgently the intervention needed
to be administered. It is rcassurmg that these comments
reflect existing gmdancc * on research without consent,
which implies that guidance is in line with community
expectations.

Ideas of keeping parents informed or ‘in the loop’ or of
limited consent expressed as sort of consent’ were raised
during interviews. Many participants expressed that
informed consent was preferred if possible or % fime
permits’. A staged consent process was used in a large
paediatric critical care trial with mixed results.®* ¥ The
Fluid Expansion as Supportive Therapy (FEAST) trial
which explored the effect of intravenous fluids boluses
in critically unwell children in Africa sought the ‘assent’
of parents prior to enrolment of children into the tnal
according to a predetermined script.**” This was followed
by formal written informed consent to continue in the
trial and use of data. Advantages are that participants
are aware of the resecarch and have the opportunity to
‘opt out’ or decline participation, although this decision
may not be based on a balanced assessment of the risks
and benefits of participation. An opportunity to decline
participation may have appealed to respondents in our
study who had preconceptions about clinical trial partic-
ipation, and may be perceived as respecting individuals’
beliefs and values. In the FEAST trial, preconceptions
were thought to contribute to automatic refusing or
agreeing based on previous negative or positive experi-
ences.” The opportunity to decline participation has also
been identified as important in other studies.”* While a
qualitative evaluation of the FEAST trial consent process
highlighted some limitations,” it may be worth exploring
further in other settings.

Some participant responses in our study suggested that
rescarch understanding might be suboptimal, particularly
with regard to the perception of personal benefit. The
lack of distinction between clinical care and research has
been labelled ‘therapeutic misconception’,”* and is not
unique to rescarch in emergency settings. Estimates indi-
cate that this is an issue up to 70% of the time in a variety
of research s«:ttings.m The validity of consent under these
circumstances is questionable. This concept was at times
enmeshed with the theme of trust in medical teams to
make rescarch decisions, which seemed to contribute
significantly to respondents’ positive attitudes to partic-
ipation in research with DC which has been previously
reported.'” While it is pleasing to think that the general
public has confidence in the medical profession, and many
respondents clearly understood the experimental nature
of a clinical trial, in the setting of a research project the
preposition that medical teams ‘know what is best’, or act
in the patients ‘best interests’, is perhaps contrary to the
concept of equipoise that justifies any cthical research.
It may be that participants were expressing the related
concept that they were confident that doctors would not
be exposing patients to additional risk, but this is specu-
lation and should be explored further in future studies.
Parents were most comfortable with comparisons of two
equally acceptable alternative interventions, without
evidence of superiority and the concept of low or negli-
gible “incremental’ risk.

In our cohort, the least consistent responses were
found in discussions about DC in the event of child death
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during a trial. Opinions were divergent on whether data
should be used automatically, or consent always sought. In
a postal survey in the UK, two-thirds of bereaved families
anticipated wanting to be informed of trial participation
at some time.” The deeply personal and difficult nature
of this scenario may mean that generalisations are not
possible. Researchers may need to consider that a ‘one
size fits all’ approach is not appropriate, and a tailored
approach taking into account patients preferences, values
and beliefs is required. Implementing such an approach
may require special skills.'” Astute participants raised
the potential for bias when data on bad outcomes was
not collected. This has been shown to be a significant
problem in the recent UK CATheter infections in CHil-
dren (CATCH) tnal, evaluating three different central
line devices in elective surgery with prospective consent,
and critically unwell acute presentations without prospec-
tive informed consent later approached for DC to use
data collected.™ The trial had a high mortality overall;
however, the likelihood of being approached for consent
was different according to outcome, disproportionately
excluding children who died, and only 72% of patients
randomised on emergency basis had DC obtained. The
authors conclude that researchers and ethics committees
need to balance the additional burden of seeking consent
with the potential for bias by excluding such cases.™ With
our data suggesting divided opinion, this is an important
issue for ethics committees, with the consideration of
using a waiver of informed consent for primary outcome
data.

Community consultation and public disclosure is a
requirement in the United States for research without
consent. The process has been criticised as vague and
poorly defined, with identification of an appropriate
‘community’ to seck views for research in emergency
settings being problc:matic:.m * This process was not
viewed favourably by participants in our study, with
parcnts aware that individuals participating in commu-
nity consultation might not reflect their views.

Our study had a number of limitations. The population
sampled was parents of infants and children attending
the ED with bronchiolitis and febrile convulsions. This
population was chosen to contextualise two concurrent
randomised trials using DC in critically il children.
Due to resource and logistical issues, interviews were
conducted up to 3months after the presentation, which
may have lead to some recall bias. Some of the included
parents reported not being distressed or anxious when
their children presented to the ED, and consequently
they may not have been able to provide insights reflecting
a true emergency situation when children present with
more severe discase. However, the vast majority of partic-
ipants reported distress when presenting to the ED and
were mindful of the emotional impact of this situation.
Second, our study was conducted in an Australian popula-
tion, and may not be representative of other settings. The
study population was relatively wealthy and well educated;
therefore, caution is advised in transferring results to

other settings. However, we purposively sought to include
parents from two state capital cities and a metropolitan
centre, testing the relevance of findings in different
settings. Third, fewer fathers (than mothers) partici-
pated limiting this important perspective. However, this
is reflective of ED presentations of children in general
and the population from whom consent is likely to be
obtained. Finally, parents in our study did not have direct
experience of this consent process or clinical trials; there-
fore, their responses, although informed by recent expe-
riences, may not reflect actual responses if exposed to this
process.

In conclusion, we found parents attending EDs with
their children to be broadly supportive of DC in paedi-
atric emergency research, and aware of the imitations of
prospective informed consent in emergency situations.
Concerns of parents are broadly reflective of existing guid-
ance on rescarch in these circumstances, suggesting that
current research practice seems to align with community
expectations. DC in cases of child death was a difficult
and contentious issue, which needs careful consideration
by researchers and cthics committees when planning
future clinical trials.

Author affiliations
'Collage of Public Heaith, Medical and Veterinary Sciences, James Cook University,
Townsville, Queansiand, Australia

“Emargency Department, The Townsville Hospital, Townsville, Quaensiand, Australia
*Murdoch Childrens Resaarch Institute, Metbourne, Victoria, Australia

*Collage of Medicine and Dentistry, James Cook University, Townsville, Queensland,
Australia

*Pasdiatric Critical Care Research Group, Lady Cdento Children’s Hospital, Brisbans,
Quaensiand, Australia

Mater Ressarch Institute — The University of Queenstand, Brishans, Austrafia
"Starship Children's Hospital, Auckiand, New Zealand

¥The University of Auckland, Auckland, New Zealand

*Emergency Department, Royal Childrens Hosgital, Parkville, Victoria, Austraia
"Emergency Department, Lady Cilento Children's Hospital, Brisbane, Queensland,

Australia
ViPagdiatric Research in Emergancy Departments international Collaborative

Contributors JF, KMR and RAR contributed to the conception and development
of the study, project managament, reporting and publication. JF obtained funding.
JF, KM-R, DF, AS, OW, FEB and SRD developed the inferview schadule. KM-R, CW,
FEB, NP, DF and AS participated in partiapant recruitment and data collection.
KM-R parformed all interviews. JF, KM-R and RAR developed and refined the coding
framework, and performed the data analysis. JF prepared the first draft of the
manuscript, and all authors contributed to revisions and had full access to data. JF
takas responsibiity for the paper as a whole.

Funding The study was part supported by a grant by the Townsville Hospial,
Study, Education and Research Trust Account. Th PI (JF) is supported by a research
scholarship from The Emergency Medicine Foundation EMRS-51R25-2016.

Ethics approval The study was approved by the Towmwille Hospital and Health
Service, Human Research Ethics Committee (HREC/15/0THS/206), the Royal
Children’s Hospital Human Research Ethics Committes (HREC: 352794), James
Cook University Human Ressarch Ethics Commitiee (HREC: H6468) and Children's
Health Queensfand Human Research Ethics Committee (HREC/16/0RCH/137).
Provenance and peer review Not commissionad; externally peer reviewed.
Data sharing statement Deidentified data can be mads avaiable on request by
cormesponding author.

Open Access This is an Open Accass arficle distributed in accordance with the
Creative Commons Atfribution Non Commercial (CC BY-NC 4.0) license, which

Furyk J, af al. BMJ Open 2017;7:2018562. doi:10.1138/bmjopen-2017-018562

148



Downloadsd from http:/bmjopen.bmj.com/ on November 16, 2017 - Published by group bmj.com

permits others to distribute, remix, adapt, buld upon this work non-commercially,
and licenss their derivative works on different terms, provided the ongnal work is
properly Gted and the use is non-commercial. See: http:/icreativecommons.org/
licensesby-nc/4.0/

© Article author(s) {or their employer(s) unless otherwise stated in the text of the
articks) 2017. All nights reserved. No commercial use is parmitted unless otherwise
expressly granted.

REFERENCES

1.

2.

Brierey J, Larcher \. research in children: options for
ethical recruitment. J Med Ethics 2011;37:429-32.
US.DepaﬁwﬂofHeaMdemnanSemoes Food and Drug
Administration. Exception from informed consent requiraments for
Emesgency Research; guidance for Institutional Review Boards,
Clinical investigators, and Sponsors, 2013. cited May 2017. hitps//
http/Awww.ida gov/downloads/regulatoryinformation/guidancesa/u
cm249673.pdf.

Biros MH. Ressarch without consent: exception from and waiver
of informed consent in resuscitation research. Sci Eng Ethics
2007;13:381-8.

4. NHMRAC. National Statement on Ethical Conduct in Human

10.

1n.

12.

13

14.

. Molyneux S, Njue

Research. NHaMR C, ed: Australian Govenrment, 2007.

World Medical Association. World Medical Association Declaration

of Helsinki: ethical principles for medical research nvolving human
JAMA 2013;310:21814.

Woolfall K, Frith L, Gamble C, et al. How parents and

expamoemuchmnprmwum(cbfemdcorm)

for emergency research invol children with life threatening

conditions: & mixad method . BMJ Open 2015;5:2008522.

. Gamble C, Nadsl S, Snape D, et al. What parents of chidren who

have recewed emeargency care think about deferring consent in
randomised tnals of emergency treatments: postal survey. PLoS One
2012;7:e35862.

. Maitland K, Molynsux S, Boga M, et al. Use of defierred consent for

saverely ill chidren in a multi-centre il trial. Triafs 2011;12:90.
M, Boga M, et al. words will pass with

the blowing wind": staff and parent views of the deferred consent

process, with prior assent, used in an emergency fiuids trial in two
Afrl:an . PLoS One 2013;8:654804.

Woolfall K, omgB.thL.eldDoung research studies
inapa!iem-oemredmy:aqmlitmivamd/hohﬁmnam&sed
controlled trial in the paadiatric emergency care setting. BMJ Open
2014;4:e005045.

Bshora M, Sterk CE, Elfson KW. Understanding recreational ecstasy
uaeintheUn'aedStam a qualitative inquiry. int J Drug Policy

AMedlcalsh.:hms of identity in communication
il raiing: & quaitatve shuy. Wed Ecuc S000.43556-0
BarhsM lﬂsJ Gmundedthaory a practical guide. Second Edition.
London EC1Y 1SP: Sage Publications Inc, 2015.
Tong A, Sainsb P,Cra%.l Consolidated criteria for reporting
:.symeraee:ych (COREQ): a 32-item checlkdist for mterviews and
focus groups. Int J Qual Health Care 2007;19:348-57.

15,

16.

17.

18.

18,

21.

23.

24,

25.

27.

28.

31.

3 BuigerEM

Dalziel SR, Furyk J, Bonisch M, et al. A multicentre randomsad
controlled trial of levetiracetam versus phenytoin for convulsive
status epilepticus in children (protocol): Convulsive Status
Epiepbaapaemend(CmSEPD a PREDICT study. BMC
Mﬂﬁzoﬂﬂ 152 Accepted for publication.
Franklin D, Dalzial S, Schiapbach LJ, st al. Early high flow nasal
cmulamerwymbttmd\dma a prospective randomisad control
A Paediatric Acute Respiratory Intervention S

Mdfsr)dwgpedwzmmswa -
Patton MQ. Qualitative research & evaluation methods. Third Edition
ed. London: SAGE Publishing Ltd, 2015.
Biros MH, Sargent C, Miller K. Community attfudes towards
emergencyraewchmdexcepmnfmmmfwmdcmm
Resuscitation 2009;80:1382-.
BoothMG.LndLnewE et al. Public perception of

. Eur J Anassthesiol 2005;22:933-7.
midit TA, Cook AJ, et al. The random daling survey
as a tool for community consultation for research involving the
emergancy medicne exception from informed consant. Ann Emerg
Med 2009;53:341-50.
Dickart NW, Mah VA, Baren JM, et &/. Enroliment in research under
exception from informed consant: the Patients' Experiences in
study. Resuscitation 2013;84:1416-21.

Emergency Research (PEER)
Goldstein JN, Espinola JA, Fisher J, st al. Publcopmmofastmhs
clnedtnalumgetoqmmfmnnbrmed Int J Emerg Med

2010;3:385-9.

Kamarginen A Sifvast T, Saarinen S, et al. Contbctdetwenq

research n patients unable to give consent-experiences

perceptions of patients, their consent providing naxt of kin, and
treating physicians following a prehospital resuscitation trial.

Reammonzmz;mv&

Maorrs MC, Nadkami VM, Ward FR, et al. Exception from informed

consent for pediatric resuscitation research: community consultation

for a trial of brain cooling after in-hospital cardiac arrest. Pediatnics

2004;114:776-81.

Sims CA, Isserman JA, Holena D, et al. Exception from informed

consent for emergency research: consulting the trauma community. J

Trauma Acute Care Surg 2013;74:157-85. discussion 65-6.

Declaration of Helsinki: World Medical Asscciation. 2013 [cited

Jan 12 2017]. Available from: hitp/Awww.wma.net/an/20activities/

10ethica/10helsinki/.

Maitland K| Kiguli S, Opoka RO, et al. Mortality after fluid

bolus in Afncan chidren with savere infection. N Engl J Med

2011;3642483-05.

Appelbaum PS. Clarifying the ethics of clinical research: a path

2002;2:22-3.

Marrow BM, Argent AC, Kling S. Informed consent in paediatric
critical care research-a South African perspective. BMC Med Ethics
2015;16:82.

Harron K, Woolfzll K, Dwan K, ef ai. Deferred consent for randomized
controlled trials in emergancy care settings. Pediatrics 2015;136:e13
16-e1322.

Salzman JG, Frascone AJ, Godding BK, et &. Implementing
anetgancyraeeemhreqmrgexcne';:mnﬁunmmmdcmamt.
community consultation, and public disclosure. Ann Emerg Med
2007;50:448-55.

Furyk J, ef al. BMJ Open 2017-7:2018562. doi-10.1136/bmjopen-2017-018562

149



9.3 Summary
Chapter 9 addressed objective 6 and described a qualitative study of deferred consent in an

interventional trial of paediatric SE in the ED setting. Interviews were conducted with 39
parents of children who presented to the ED with uncomplicated febrile seizures or

bronchiolitis. The main findings of the study were as follows:

e Parents were cognisant of the limitations of prospective informed consent in time
limited situations.

e Parents were generally, but not universally supportive of alternatives to prospective
informed consent.

e There was a strong theme of trust in the medical profession.

¢ Research literacy was suboptimal, with confusion of some important concepts.

This study gives voice to consumers in the design of paediatric emergency medicine clinical
trials. This research, performed in the context of two current clinical trials (1: second line
management of paediatric SE; 2: high flow nasal cannula therapy in bronchiolitis), included
participants from various geographic locations and varying ED types, making the results
highly transferable. The qualitative methodology allowed a greater exploration of important
questions and to clarify understanding of certain concepts. The results build on and are
broadly consistent with international literature identified in the systematic review (chapter 7)
and our population survey (chapter 8) and support current research guidelines as aligning
with community expectations. Chapter 10 is the discussion and conclusions based on the
work included in the thesis. The paradox of informed consent in the management and
research of paediatric SE is discussed, with implications for future research and policy

examined.
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Chapter 10: Discussion and Conclusion

10.1 Overview
This thesis has explored the paradox of informed consent in paediatric status epilepticus

(SE) research, with the aim of improving management of the condition in Australia and New
Zealand. As in many areas of emergency medicine, new therapies have been adopted
without high quality evidence, partly because of the difficulty of research in emergency and
time-critical situations. Astute clinicians have for decades observed the paradox that it
seems acceptable for clinicians to adopt new therapies for the clinical care of patients
without robust evidence, whereas physicians who would rather evaluate these same
therapies with methodologically sound studies, face high levels of scrutiny as well as
regulatory and ethical obstacles. Inadequate medical and research literacy may be at the
core of this apparent contradiction. Clinicians and the public often overestimate the
effectiveness of the therapies used and fail to appreciate the additional protections that are
afforded to research participants as part of a research protocol, compared to treatment
decisions at the discretion of individual medical practitioners. The exposure to risk of harm
is a key concern of patients. Ethical considerations should include any degree of additional
risk to patients if exposed to an intervention as part of a research protocol, and the potential
benefit to patients and the community of valuable medical knowledge about the efficacy of

treatments. These considerations must include informed consent requirements.

A fundamental issue in a research programme to improve outcomes in paediatric SE is
informed consent. The requirement for prospective informed consent remains a significant
barrier to the conduct of research in paediatric SE and time-critical situations, impairing the
progress of medical knowledge. Instead interventions of unknown or dubious benefit are
used routinely. This is contrary to patients’ expectations and is not acceptable in the era of
evidence-based medicine. In my thesis | have used multiple methodologies to explore these
issues, including literature reviews (narrative, systematic, perspective), Delphi consensus
technique, cross-sectional population-based survey (with qualitative and quantitative
components), and qualitative study (semi-structured interviews resulting in thematic
analyses). The body of work has resulted in seven peer-reviewed publications. Journals
were actively chosen to disseminate the research findings to the most appropriate audience,
to stimulate discussion and debate among stakeholders, with the primary objective of
facilitating research in paediatric SE. Despite the research being situated primarily in
paediatric SE, results are also more broadly applicable to other areas of emergency

medicine.
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This thesis comprised two parallel, yet complimentary streams. The first stream (chapters 2

to 5) explored existing knowledge of paediatric SE, and identified stakeholder research
priorities for SE, as well as the feasibility of addressing these knowledge gaps. In stream
two, barriers to research in paediatric SE, namely issues of consent for time-critical ED
research, were explored (chapters 6 to 9). This final chapter of the thesis is at the
confluence of these two streams. In this discussion the six objectives of the thesis are

reviewed, chapters and results are summarised, integrated and discussed in the context of

previous research. Figure 10.1 provides an outline for the thesis as a whole and places this

chapter in the context of the broader thesis. This chapter concludes with the implications for

policy, practice and further research.

Figure 10. 1 Conceptual model of thesis
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Initial chapters of the thesis set the scene by outlining the background of paediatric SE. In

chapters 1 and 2, the background of paediatric SE was discussed, specifically in the

Australasian emergency setting, and chapter 3 highlighted issues pertinent to the pre-
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hospital setting. Collectively, these chapters addressed objectives 1 of the thesis. Chapter 4
was a study designed to achieve consensus on research priorities in paediatric SE using a
Delphi technique, in clinical experts (emergency physicians and paediatric neurologists), as
well as consumers. This chapter addressed objectives 2 and 3 of the thesis. Chapter 5
outlined the protocol for a randomised controlled trial addressing a key question in the
management of SE in children. As valid, prospective informed consent is not possible in this
trial, the protocol includes a controversial deferred or retrospective consent process. This
chapter addresses objective 2 of the thesis. Chapters 6 to 9 comprised stream 2 of this
programme of research and explored various aspects of alternatives to informed consent in
emergency and paediatric emergency research. This consisted of a literature review in the
broader emergency medicine context, as well as the historical background (chapter 6), a
systematic review of paediatric specific issues with alternatives to informed consent (chapter
7 — objective 4); a national cross-sectional population-based survey of community attitudes
to research in emergency settings without prospective informed consent (chapter 8 —
objective 5) and a qualitative study of parents’ views in the context of paediatric SE research

without prior consent (chapter 9 — objective 6).

10.2 Knowledge gaps and research priorities in paediatric status epilepticus
Treatment of SE has confounded physicians for over a century. “Sedation” proposed as an

effective modality by Shanahan in 1914, remains the mainstay of therapy and the only
evidence-based approach to this day.®> Chapters 1 and 2 provide a synopsis of the existing
evidence and highlight important knowledge gaps in terms of epidemiology and aspects of

diagnosis and management.

Chapter 1 reviewed the definitions, history and classifications of paediatric SE. A lack of
consistency in definitions of SE over time has been problematic in SE research. Accurate
and consistent medical definitions are vital for communication among physicians, to improve
treatment and facilitate research. The traditional SE definition of a seizure of at least 30
minutes has recently been replaced by an “operational” definition that has been utilised in
clinical trials and addressed by the ILAE in a proposed consensus statement.'®2°23 This
clinically relevant time frame of 5 minutes of continuous seizure activity emphasizing the
time-critical nature of the condition, which would however prohibit obtaining prospective

informed consent for research, and alternative strategies are required.
A re-worked classification system has also been developed, and accompanied the new

definition.?® This change was designed to facilitate future research efforts, and addressing

issues with the previous classification used which was designed for epilepsy syndromes,
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and not designed for a large proportion of patients with SE that do not have epilepsy. While
significant steps forward, the reworked definitions and classification systems make
interpretation of previous comparative studies difficult due to inconsistencies, and new data

are urgently required.

Chapter 2 highlighted the incomplete understanding of the incidence and epidemiology of
paediatric SE, signifying opportunities for further research. What many consider to be the
highest quality estimate for the incidence of paediatric convulsive SE comes from London,
where the crude incidence was estimated at 17-23 per 100,000 per year.16 However, the
definition used in this study included only seizures of greater than 30 minutes duration,
therefore this likely represents a significant underestimate of incidence based on
contemporary definitions. No quality observational studies to date have used such
definitions; consequently, the true burden of disease remains unknown. A further limitation
of the existing epidemiological research is that these estimates are based solely on episodes

of convulsive SE. The impact of other types of SE is unknown.

As identified in chapter 2, aetiology of SE is different in children compared to adults, and
changes with different ages among children. Again, childhood data is limited by varying
quality and methodologies of existing data. Along with changing definitions, classification
systems have also undergone revisions.?® While the usefulness of the new system is
evident, the changes again preclude comparisons with historical data. Febrile SE remains
an important cause in known SE, but estimates vary greatly in available studies. The clinical
utility of febrile SE as a diagnosis is also questionable, as differentiation from potentially
important infective syndromes including meningitis and encephalitis is difficult. Estimates of

6061 and robust local

the incidence of meningitis vary greatly, from one in five to one in ten
data is urgently needed. Other associations with potential causative factors such as
antibiotics or other drugs, or inflammatory SE need to be explored. Even fundamental
questions remain unanswered, such as whether seizure duration is an independent risk
factor for poor prognosis, when controlled for the confounding effect of age and aetiology.
Existing research does not provide conclusive evidence. With improvements in technology
and infrastructure (e.g. electronic health records, learning health systems and embedded
clinical registries), that can improve routinely collected data, has the potential to improve the

evidence base.
Chapter 2 goes on to review the literature on the emergency investigation and management
of paediatric SE. In emergency settings, assessment and management occur

simultaneously. The adequacy of the patient’s airway, breathing and circulation are
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evaluated as a priority, and time-critical interventions are not delayed. Identification and
accurate diagnosis of potential aetiology that may influence management decisions take
precedence in this early phase of care. Workup may vary according to the specifics of the
clinical situation. LP and CSF analysis are required if infection or immune mediated
encephalopathy is suspected.®® Neuroimaging is indicated in first episodes of paediatric SE,
but may be avoided in patients with known seizure disorders.*® Other investigations such as
genetic testing are unlikely to affect management, but are an increasing area of research.
Acute EEG although recommended, is infrequently available in the ED setting, even in well-
resourced paediatric specialist facilities in Australia and New Zealand. Use of simplified EEG
tests and algorithms that may be more broadly applicable is a current area of research
interest not yet proven to modify outcomes, but perhaps could be used judiciously in cases
likely to affect outcome or management decisions such as suspected psychogenic or non-

convulsive SE.

As mentioned, age, aetiology and duration of seizure activity are all associated with poor
outcomes, but only seizure duration is potentially modifiable. Therefore, this is often the
focus of attempts to improve outcomes. With regard to treatment, high-level evidence is
available only for first line agents (benzodiazepines). Observational research suggests that
treatment is often delayed or inappropriate doses are administered, and that timeliness is
probably more important than routes of administration.5*'?2 Beyond first line treatment, data
are inadequate and newer agents are increasingly used without evidence or based on low
quality evidence. Levetiracetam, valproate, and lacosamide have all been variously
proposed as second line agents in favour of the traditional phenytoin, which itself lacks high-
level evidence.'?” None of these have been evaluated in high-quality trials. Once suspected,
treatment should be directed at specific causes, including antibiotics and/or antivirals if an
infective cause is suspected. Similarly, toxicological causes or inflammatory conditions may
benefit from directed treatments. This represents an important knowledge gap, and a

potential area to improve outcomes.

If timeliness of achieving seizure control is the most important modifiable factor, then
addressing care in the pre-hospital setting represents an opportunity to improve outcomes.
Pre-hospital care has evolved from merely patient transportation, to the early delivery of
quality care by highly trained healthcare providers. Chapter 3 summarises the available
evidence on pre-hospital management of paediatric SE. This literature review identified that
definitive evidence is lacking, and that there is substantial variation in guidelines and
protocols around Australia and New Zealand. Like in the ED, one of the barriers to pre-

hospital research is consent. Overseas adult studies in this setting have made significant
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contributions to new knowledge over the last few decades in spite of the difficulty of
performing clinical trials in this setting.'® Clear and consistent guidance on the requirements
for emergency research utilising a waiver of informed consent in the US may have enabled
this. Clarification of the requirements in the Australian setting is urgently required, to
encourage clinical trials in this space in Australia. Guideline and policy makers need to
consider this unique environment when developing standards. The population distribution in
Australia requires the coordination of various states and territories, and alignment of
requirements to allow adequate power to answer important clinical questions. The present
situation in Australia with variation in care among disparate agencies represents a unique
opportunity for quality observational research, and a natural experiment to examine
effectiveness of protocols in routinely collected data or clinical registries, as well as

opportunities to standardise care.

10.3 Engaging relevant stakeholders in planning paediatric status epilepticus research
Conducting research in the emergency setting is difficult and requires considerable

infrastructure and costs. To ensure limited research funds are directed appropriately, it is
vital that a collaborative, widely consultative, systematic approach is used to identify and
clarify the immediate research priorities in paediatric SE. The engagement of key
stakeholders such as experts in acute management, consumers and the general public is
vital to provide input on both research priorities, and consent methods that are within

acceptable community standards.

The Delphi process outlined in Chapter 4 to develop consensus represents an important first
step in developing research priorities for paediatric SE. Involvement of consumers ensured
that their voice was represented in the process, which is increasingly required by funding
agencies, and research ethics committees as a requirement for approval. The chapter
described the multistage process of solicitation and refinement of research priorities in the
management of paediatric SE among paediatric neurologists and emergency physicians
using an electronic online survey. The study also involved determining if these priorities
aligned with priorities identified by health consumers. Nine priority research questions were
identified, consisting of second line management including levetiracetam (efficacy, dose and
timing), use of third line agents, induction of anaesthesia (timing and best agent),
management of focal SE, and indicators of “subtle SE”. Consumers priorities included
themes of drug therapies and treatment efficacy, causes and “triggers”, and outcomes and
prognostication. Some of these priority areas are unlikely to be addressed in clinical trials
with traditional concepts of informed consent, and other methods may be more appropriate

including alternative study designs and alternative approaches to consent.
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Highlighting the paradox of informed consent in emergency management of paediatric SE,
some of the priorities identified have already been incorporated into clinical care. For
example, intravenous levetiracetam has been increasingly recommended and used “off
label” in EDs or incorporated into guidelines despite no high-level evidence in adults or
children.?®* Similarly, no studies are available to guide clinicians on anaesthetic induction
agents, and well-meaning clinicians facing this clinical situation choose agents on nothing
more than speculation, and loose theoretical considerations. Given the infrequency of this
scenario, study designs other than traditional RCTs may be more appropriate. These may
include cluster RCTs, quality observational studies or studies that access data from
registries or electronic medical records, so called “learning health systems” or potentially

registry randomised controlled trials (RRCT).

It could be argued that the ethical and consent requirements for comparative effectiveness
research, where two “standard therapies” exist should not be as stringent as for truly
experimental research. Recently, in adult emergency medicine, elegant research designs
incorporated into clinical care where genuine equipoise has existed for decades, and large
adequately powered clinical trials, have addressed important clinical questions without
individual patient consent. These include investigating the most appropriate crystalloids in
sepsis,?® and oxygen administration in high-risk acute coronary syndromes.'® For example
a recent large single centre trial in the US was conducted without individual patient consent,
instead allocating patients intravenous fluid (balanced solutions versus normal saline)
alternating between interventions according to the calendar month.?®® This important trial
demonstrated significant differences between the two commonly used and previously
interchangeable fluids in terms of serious morbidity and mortality.?>> Such a definitive trial
has not previously been possible with conventional trial design and consent approaches.
These designs have incorporated a randomisation process into a registry, so called RRCT.
Although this design has methodological drawbacks compared to individual patient
allocation, the benefits probably outweigh the downsides in acute care and emergency
medicine where there are considerable competing priorities. These designs enrol patients to
a specific intervention, without prospective informed consent. Ethically and from the
patient’s perspective, there is little difference to enrolling participants into an individually
allocated RCT without prospective informed consent if this is logistically feasible in a given
circumstance. In developing a programme of research to improve outcomes in paediatric
SE, including research without prospective informed consent, it is imperative to assess the

acceptability of these designs to the public to maintain the trust of the community.
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A protocol for a clinical trial of second line management of paediatric SE was outlined in
Chapter 5, the ConSEPT trial. The study directly addressed two of the nine priorities
identified in the Delphi process, being efficacy and dose of levetiracetam. The trial seeks to
determine if levetiracetam is a better second line agent than the current standard care of
phenytoin. The trial is urgently needed. The situation with levetiracetam epitomises the
paradox of informed consent in paediatric SE research. The drug is being rapidly adopted
into practice by well-meaning clinicians without evidence (or informed consent), because of
presumed advantages over the current standard care.?® For many clinicians, the
compulsion to use the new drug levetiracetam has proved too strong to resist. Although not
the intention of the study design, the trial may also inform whether administration of a drug
as a “third line” agent is a safe and effective strategy, rather than escalating to anaesthetic
agents and intubation, as the protocol allows for cross over between agents as a treatment
option at the clinician’s discretion. Use of third line agents was also a priority identified by
the Delphi process and as with anaesthetic or induction agents is unlikely to be addressed in
clinical trials due to the infrequency of reaching this stage in the algorithm. Results of this
pivotal trial are keenly anticipated worldwide and are likely to have a profound and

immediate influence on protocols for the management of this condition.

A controversial aspect of the design of the ConSEPT trial was the “deferred consent”
process. Such a consent procedure has not previously been used in a major multicentre
clinical paediatric trial in Australia and New Zealand. Evaluation of this strategy and
ensuring this was acceptable and within community standards was an important
consideration when planning the trial. Chapters 6 to 9 of this thesis present the results of
work conducted to determine acceptability of this approach. The protocol outlines the ethical
justification for this consent process, which while allowable under current guidelines, and
approved by several ethics committees, is being variably implemented at different sites. The
NHMRC are aware of the limitations of the current guidance provided in the national
statement, and the resultant confusion and inconsistency with implementation, and are
currently reviewing the document with a stakeholder consultation process. Empirical
research into alternatives to informed consent is lacking in the Australian setting. Chapters 7
to 9 address this knowledge gap and contribute valuable evidence to inform this issue.
Ensuring a robust and consistent approach to consent requirements for clinical research is
vital in ensuring that children with acute and life-threatening conditions receive evidence-

based care.

Chapter 6 presents the background of the paradox of informed consent in emergency

medicine research and presents some of the historical context including the Nuremburg
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code and the Declaration of Helsinki.>* The historically inconsistent approach to consent in
emergency research is illustrated by the cardiac “mega-trials” in one of the most researched
areas of emergency medicine.'”® A synopsis of this chapter was published as a perspective
piece in Emergency Medicine Australasia, the journal of the Australasian College of
Emergency Medicine. The article was designed to stimulate debate and discussion among
clinicians and researchers on the unique challenges of emergency medicine research, and
the specific need to address research where informed consent is not possible when

developing guidelines for research ethics committees.

To gain a global perspective on issues of informed consent in paediatric emergency
research, Chapter 7 detailed a systematic review of empirical evidence in this setting. The
thirteen studies included in the review were generally supportive of the process with limiting
risk and informing parents as soon as possible important considerations. The lack of

Australian studies was notable and clearly local data are urgently required.

The requirement for informed consent in research was designed to protect participants from
harm.** However, internationally, and particularly in the US, consent processes are instead
focused on protecting researchers from litigation.'®* Seeking prospective informed consent in
many circumstances may paradoxically lead to increased harm, associated with delays in
treatment.'%""” Waivers of consent, delayed or retrospective consent have been utilised
infrequently in paediatric emergency care research in Australia. The ethical issues when
children are involved are more complex than when contemplating similar research in adults,
as children are generally not viewed as able to understand the altruistic importance and
societal benefits associated with involvement in medical research. Consequently, chapter 8
presented the results of a national, cross sectional, population-based survey of community
attitudes on views about research without prospective informed consent, with quantitative
and qualitative components. This novel research demonstrated, for the first time in an
Australian setting that the public are generally supportive of emergency research without
prospective consent, although the degree of risk and time-critical nature of the intervention
were identified as important considerations. Importantly, attitudes of participants were
similar when considering both adult and paediatric research, implying similar standards
should apply, and providing important empirical evidence relevant to policy makers and

revision of guidance documents.
In chapter 9, the results of novel Australian research on attitudes and experiences of parents

attending the ED with their children on the concepts of deferred or retrospective consent

were presented. The qualitative study included interviews with 39 parents and found
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universal support for research in this setting. As with consent for management in
emergency situations, parents acknowledged the limitations of consent for research in time-
critical conditions such as paediatric SE and recognised the requirement for strategies such
as deferred or retrospective consent. Strong themes of trust in the medical profession
emerged from the interviews. Health and research literacy was identified as an important
issue, possibly leading to confusion with difficult concepts. The methodology allowed greater
exploration of ideas and clarification of relevant issues. The data provided valuable insights

for the design of future randomised controlled trials in this setting.

10.4 Implications for practice, policy and research
In the current era of evidence-based medicine, it is not satisfactory for the management of

children with SE or other acute and time-critical conditions to be based on inadequate
evidence, tradition or extrapolated from other settings. Alternatives to traditional concepts of
informed consent and a consistent approach from ethics committees and guidance
documents to encourage research in these important areas are required. In comparative
effectiveness research, where two truly comparable and acceptable treatment strategies
exist, signifying true equipoise, the paradox of informed consent for research and clinical
care must be addressed. It should not be acceptable to use untested or experimental
therapies for clinical care without consent, when research and evaluation of the same

therapies is burdened by regulations and administrative and ethical requirements.

Advances in technology including integrated health information systems and electronic
medical records may present an elegant solution to this paradox. These systems are now
commonplace, and these innovations provide an excellent opportunity to embed data
collection on infrequent presentations into routine data capture for clinical care, thereby
enabling critical questions to be addressed more easily than has been possible previously.
The level of evidence yielded would however fall short of what many consider to be the gold
standard in evidence-based medicine, the RCT. Consequently, the evidence may not be
sufficient to change the practice of some clinicians, although clearly representing a

significant advance on the current situation.

An extension of such routine data capture or registries is the embedding of treatment
allocation into registries, so called RRCT. The contention is that if true equipoise exists
between two treatments for a given clinical situation, allocation can be embedded into these
systems, producing the highest level of evidence, without exposing participants to any
additional risk than what they would receive with “standard clinical care”, and in a very

efficient manner. This is crucial. A recurrent theme in the research presented in this thesis is
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that the “level of risk” is the main concern for potential participants regarding the
acceptability of research without prior consent. This needs to be recognised as a priority,
and ethical and legislative obstacles should be removed to facilitate this advance, and the
potential to improve patient outcomes, whilst always protecting patient privacy and
confidentiality.

A Delphi process involving experts including emergency physicians and paediatric
neurologists identified research priorities in paediatric SE. The robust methodology will
provide support for future research funding applications, and involvement of a representative
group of stakeholders should not only facilitate the research conduct, but also ensure results
are rapidly translated into practice. Funding bodies and human research ethics committees
increasingly require methodologically sound community consultation about the acceptability
of research to ensure it is consistent with societal standards and expectations. Involvement
of consumers in the Delphi process strengthens the findings of the study. In this way, this
research has paved the way for a comprehensive approach to improving the management

and outcomes of children with SE utilising multiple methodologies.

Several of the research priorities identified are unlikely to be addressed in adequately
powered, traditional RCTs. These include third line agents, and anaesthetic agents, which
are used further down the algorithm when other treatments are ineffective. Observational
designs using routine data capture and so called “learning health systems” provide an
excellent opportunity to standardise care and affect outcomes in this group. Governments in
advanced public health systems should fund such activities, which should become standard
practice in health systems such as ours. The possibility of RRCT, integrating clinical trials
into these platforms, exists in the future. The integration of research into clinical care may
lead to increased awareness of the importance of acute and critical care research, with the

flow on effects of increased research literacy in the community.

This research demonstrates that the public recognises the requirement for emergency
research where prior informed consent is not possible, and generally support this type of
research with the degree of risk and being informed as soon as is practical. In Australia, a
national approach to conducting emergency research is challenging because informed
consent requirements vary according to jurisdiction, and current guidelines are unclear and
variably interpreted. Such a situation is itself unethical as it may affect the scientific validity
of the research, with selection bias or delays to receiving interventions affecting efficacy,
resulting in studies less likely to show benefit. This must be addressed as a priority in the

form of clear and transparent guidance by the NHMRC, in explicitly outlining the
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requirements for research without prospective informed consent, and by aligning various
state guardianship laws, ensuring that legal barriers to such research are removed. The
NHMRC has recognised the need for greater clarity in this domain, and requested feedback
on a document on research without consent. This thesis can ensure that the views of the
public will contribute to this discussion and result in greater participation of emergency

patients in research, improving the quality of care in time-critical illness.

10.5 Strengths of the research
The research presented in this thesis has many strengths, which have been highlighted in

individual chapters and publications throughout the thesis. Firstly, the research addresses
an important clinical issue. Paediatric SE is the most common emergency neurological
condition in children. Although presentations to individual emergency departments remain
relatively infrequent, nationally it represents a considerable burden of disease, and is
associated with morbidity and occasional mortality. It is a source of considerable anxiety and
stress for clinicians and families, which has resource implications for health services. While
the research focussed on paediatric SE, the themes and issues of informed consent are
directly transferable to other paediatric emergencies and time-critical research. Multiple
methodologies, including both qualitative and quantitative techniques, were actively chosen
to explore greater depth and breadth of insights in relevant consumers (clinicians and
parents) concerning research without prospective informed consent. This was novel

research that has not been reported in an Australian population previously.

Prior research in paediatric SE has been dominated by neurologists and intensive care
physicians. A further strength of this thesis, is that this work was designed and conducted by
an emergency physician, facilitating a unique perspective of front-line clinicians involved in
acute care decisions. This aspect and involvement of emergency physicians in identifying

research priorities is a unique and compelling aspect of the research.

10.6 Limitations of the research
The limitations of the individual studies that comprised this programme of work have been

discussed in detail in the individual chapters throughout the thesis. Salient limitations are

briefly summarised here.

Chapter 2 (the literature review on the epidemiology, investigation and management of
paediatric SE) was not a comprehensive systematic review. Although recognised and
methodologically sound techniques were used to identify relevant literature, the additional

requirements of a comprehensive systematic review were not undertaken. This was
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intentional — the subject has previously been extensively reviewed, and there was a well-
documented lack of original data on this topic. Hence a further systematic review was not
expected to add anything meaningful to the evidence base but was important to include in
this thesis to provide context. Hence, a traditional narrative approach was used. The
additional (published) literature review on pre-hospital aspects was conducted to highlight
the potential for advances in that space. For all published literature reviews, an
acknowledged potential limitation, is publication bias, and inclusion of articles published in

the English language.

In chapter 4, the Delphi study, without a recognised gold standard of consensus, and various
definitions used previously in health research, pragmatic decisions were made. Further,
only the single round was conducted for consumers. While the input of this group was
considered highly important, this group were not considered “experts”, with variable health
literacy. Achieving consensus among this group was not thought to be achievable or of

additional value.

In both chapter 8 (the national population-based survey) and chapter 9 (the qualitative study
of deferred consent), hypothetical patients and scenarios were used, rather than parents of
children who had actually been involved with interventional research. The inclusion of these
hypothetical cases allowed the data to be available sooner, to assist with planning of future
and subsequent trials. Participants in the qualitative study (chapter 9) were parents of sick
children who had recently presented at an ED, to enable contextualisation of the feelings of
anxiety and vulnerability associated with such visits. However, it is acknowledged that
exploration of the perspectives of parents of children exposed to such research may provide

additional useful insights.

Other biases already mentioned in the relevant section of the thesis include selection bias
(chapter 4, chapter 8), and measurement bias (chapter 8, chapter 9). It is acknowledged that

the findings presented here should be interpreted in the context of these limitations.

11.7 Conclusion
Paediatric SE remains an important clinical issue, resulting in significant morbidity and rarely

mortality. Care is often not evidence based, and unproven therapies are introduced into
standard care and guidelines. Paradoxically, quality research is often thwarted due in part to
ethical complexities, including the inability to obtain prospective informed consent in time-

critical situations. The solution to this issue is itself not straightforward but is achievable.
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This thesis has utilised multiple methodologies to identify knowledge gaps and achieve
consensus among key stakeholders on research priorities for paediatric SE and provided
important novel insights into the community’s expectations around the requirement for
prospective informed consent in such situations. Future research in paediatric SE must
utilise this information. It is crucial that clinical questions are addressed with quality study
designs. A combination of strategies is necessary which could involve observational data
based on routinely collected registry data or as part of learning health systems for infrequent
situations such as third line agents and anaesthetic agents, and for preliminary data for
planning of RCTs. The continued evolution and refinement of the concept of RRCTs has
been an important recent innovation, and poses exciting prospects for addressing less
frequent presentations, where clinical equipoise between two comparable treatment
alternatives exists. Alternatives to prospective consent are required to perform high quality
RCTs, to provide high level, definitive evidence for important clinical questions such as
second line drugs for managing paediatric SE. Consent requirements for comparative
effectiveness research, when true equipoise exists, should be reviewed, with data capture
integrated into electronic health records and data collection systems. To enable this vision
to move forward, policy and ethical and legal guidance must recognise the value of this data
to society. Community debate about this issue would encourage higher research literacy
among the general public. Maintaining the trust of the public is vital in ensuring the research

is within community expectations and is the key to achieving this objective.

An important insight from the work presented was the trust in the medical profession. While
this was both pleasing and reassuring, the premise underlying this trust seems to include
that the physician “will do what is in the best interests of the patient”. This however, belies
the fact that often we simply do not have high quality evidence for many of the interventions
that are commonly employed in acute care and emergency medicine, and the optimal
therapeutic approach is often speculative and left to the whims and preferences of individual
clinicians. The medical profession traditionally does not publicise uncertainty, presumably
for fear of undermining the public’s trust. Yet, greater transparency with the public about the
paucity of high-quality evidence in emergency medicine may lead to increased support for
emergency care research, with improvements in health and research literacy of the

community. This may facilitate and encourage research in this important area.

The acceptance of emergency care without consent is well documented, and legal
protections are in place for clinicians. In situations where there is clinical equipoise, and
clear evidence does not exist, a compelling ethical argument can be made that similar

standards should be applied to research. The paradox of the apparent community
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acceptance of unproved interventions for clinical care, compared with the relative protections
offered under the oversight of a quality randomised controlled trial are difficult to defend, and
the data presented in this thesis does not seem to indicate that the general public make a

distinction, providing that there is no exposure to additional risk.

Research in the field of paediatric status epilepticus is inextricably linked to issues of
informed consent in emergency and time-critical research. This research represents an
important first step in the design of a program of research on paediatric SE to address these
important clinical issues, in an ethical manner that will be acceptable to the community. A
combination of real time registry, learning health systems, and innovative clinical trial
designs is required, with consent requirements that are appropriate for the level of risk to

participants, and congruent with community expectations.
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Appendices

1.1 Supplementary Appendix — List of aetiologies that may cause status epilepticus

1 Cerebrovascular diseases
a Ischemic stroke
b Intracerebral bleeding
¢ Subarachnoid bleeding
d Subdural hematoma
e Epidural hematoma
f Sinus venous thrombosis and cortical venous thrombosis
g Posterior reversible leukoencephalopathy syndrome
h Vascular dementia
2 CNS infections
a Acute bacterial meningitis
b Chronic bacterial meningitis
¢ Acute viral encephalitis (including Japanese B
encephalitis, herpes simplex encephalitis, human
herpesvirus 6)
d Progressive multifocal leukoencephalopathy (PML)
e Cerebral toxoplasmosis
f Tuberculosis
g Neurocysticercosis
h Cerebral malaria
i Atypical bacterial infections
j HIV-related diseases
k Prion diseases (Creutzfeldt-Jakob disease, CJD)
| Protozoal infections
m Fungal diseases
n Subacute sclerosing panencephalitis
o Progressive Rubella encephalitis
3 Neurodegenerative diseases
a Alzheimer’s disease
b Corticobasal degeneration
¢ Frontotemporal dementia
4 Intracranial tumors
a Glial tumors
b Meningioma
¢ Metastases
d Lymphoma
e Meningeosis neoplastica
f Ependymoma
g Primitive neuroectodermal tumor (PNET)
5 Cortical dysplasias
a Focal cortical dysplasia (FCD) Il, tuberous sclerosis
complex (TSC), hemimegalencephaly, hemihemimegalencephaly
b Ganglioglioma, gangliocytoma, dysembryoplastic
neuroepithelial tumor (DNET)
¢ Periventricular nodular heterotopia (PNH) and other
nodular heterotopias
d Subcortical band heterotopia spectrum
e Lissencephaly
f Familial and sporadic polymicrogyria
g Familial and sporadic schizencephaly
h Infratentorial malformations (e.g., dentate dysplasia,
mamillary dysplasia, etc.)
6 Head trauma
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a Closed head injury

b Open head injury

¢ Penetrating head injury
7 Alcohol related

a Intoxication

b Alcohol withdrawal

¢ Late alcohol encephalopathy with seizures

d Wernicke encephalopathy
8 Intoxication

a Drugs

b Neurotoxins

¢ Heavy metals
9 Withdrawal of or low levels of antiepileptic drugs
10 Cerebral hypoxia or anoxia
11 Metabolic disturbances (e.g., electrolyte imbalances,
glucose imbalance, organ failure, acidosis, renal failure,
hepatic encephalopathy, radiation encephalopathy, etc.)
12 Autoimmune disorders causing SE

a Multiple sclerosis

b Paraneoplastic encephalitis

¢ Hashimoto’s encephalopathy

d Anti-NMDA (N-methyl-D-aspartate) receptor encephalitis

e Anti-voltage—gated potassium channel receptor
encephalitis (including anti—-leucine—rich glioma
inactivated 1 encephalitis)

f Anti-glutamic acid decarboxylase antibody associated
encephalitis

g Anti—alpha—amino—3-hydroxy—5—-methylisoxazole—
4—propionic acid receptor encephalitis

h Seronegative autoimmune encephalitis

i Rasmussen encephalitis

j Cerebral lupus (systemic lupus erythematosus)

k CREST (calcinosis, Raynaud phenomenon, esophageal

dysmotility, sclerodactyly, telangiectasia) syndrome
| Adult-onset Still's disease
m Goodpasture syndrome
n Thrombotic thrombocytopenic purpura (Moschcowitz
syndrome, Henoch Sch€onlein purpura)
13 Mitochondrial diseases causing SE
a Alpers disease
b Mitochondrial encephalopathy, lactic acidosis, and
stroke-like episodes (MELAS)
¢ Leigh syndrome
d Myoclonic encephalopathy with ragged red fibers
(MERRF)
e Neuropathy, ataxia, and retinitis pigmentosa (NARP)
14 Chromosomal aberrations and genetic anomalies
a Ring chromosome 20
b Angelman syndrome
¢ Wolf-Hirshhorn syndrome
d Fragile X syndrome
e X-linked mental retardation syndrome
f Ring chromosome 17
g Rett syndrome
h Down syndrome (trisomy 21)
15 Neurocutaneous syndromes
a Sturge-Weber syndrome
16 Metabolic disorders
a Porphyria
b Menkes disease
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¢ Wilson disease

d Adrenoleukodystrophy

e Alexander disease

f Cobalamin C/D deficiency

g Ornithine transcarbamylase deficiency

h Hyperprolinemia

i Maple syrup urine disease

j 3-Methylcrotonyl Coenzyme A carboxylase deficiency

k Lysinuric protein intolerance

| Hydroxyglutaric aciduria

m Metachromatic leukodystrophy

n Neuronal ceroid lipofuscinosis (types |, 11, IlI,

including Kufs disease)

o Lafora disease

p Unverricht-Lundborg disease

q Sialidosis (type | and II)

r Morbus Gaucher

s Beta ureidopropionase deficiency

t 3-Hydroxyacyl CoenzymeAdehydrogenase deficiency

u Carnitine palmitoyltransferase deficiency

v Succinic semialdehyde dehydrogenase deficiency
17 Others

a Familial hemiplegic migraine

b Infantile onset spinocerebellar ataxia (SCA)

¢ Wrinkly skin syndrome

d Neurocutaneous melanomatosis

e Neuroserpin mutation

f Wolfram syndrome

g Autosomal recessive hyperekplexia

h Cockayne syndrome

i Cerebral autosomal dominant arteriopathy with subcortical

infarcts and leukoencephalopathy (CADASIL)

j Robinow syndrome

k Malignant hyperpyrexia

I Juvenile Huntington’ s disease (Westphal variant)
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1.2 Supplementary Appendix: Communiqué - Research involving patients who are
unable to give consent 2017

Human medical research is a complex area which involves consideration of both legal and
ethical principles. Any person undertaking human medical research is expected to comply
with relevant policies and guidelines when conducting their studies, including the following:

National Statement on Ethical Conduct in Human Research (National Statement)
Queensland Health Research Ethics and Governance Health Service Directive and Research
Management Policy

Queensland Health’s Guide to Informed Decision-making in Healthcare

It is essential that anyone conducting research involving humans obtains informed consent
from the patient (or authorised substitute decision-maker) before enrolling that patient in a
research study. However, in specific circumstances, Human Research Ethics Committees
(HREC) can grant a waiver of the requirement for patient consent to use the patient’s personal
information, including personal health information, in research, including medical research.
The conditions associated with granting a waiver are strict and advice should always be sought
from the HREC.

In some studies where a waiver has been granted, researchers may inform study participants
or their substitute decision-makers about the study after the patient has been enrolled in the
study. Some researchers have incorrectly referred to this practice as obtaining ‘deferred’ or
‘delayed’ consent for participation in the research study.

The concepts of ‘deferred’ or ‘delayed’ consent are not supported by the National
Statement or by Queensland Health

The terms deferred or delayed consent are confusing. They do not exist in the National
Statement and do not constitute any form of consent. This is because it is not possible to
obtain a person's consent to something after that thing has already happened. Accordingly,
the concepts of deferred or delayed consent are not recognised or supported by Queensland
Health, and Queensland Health requires that the terms must not be used by researchers or
HRECs operating in Queensland Health.

Waiver of consent for research using personal information in medical research or
personal health information

When an HREC grants a waiver of the requirement for patient consent to participate in a
research study, research participants will characteristically not know that they, or perhaps their
tissue or data, are involved in the research. Once enrolled, researchers may inform the patient
or substitute decision-maker about the inclusion of the patient in the research, but they would
not be required to obtain consent at any stage.

Where an HREC has waived the requirement for researchers to obtain a patient’s consent to
be enrolled in a study, this does not mean that legal requirements regarding obtaining a
patient’s informed consent to freatment have been waived. Regardless of whether a waiver
has been granted from a research perspective, treating health practitioners must always
discharge their legal duties to the patient, which include:

to provide treatment only when a patient (or a substitute decision-maker) consents to that
treatment, or where consent is not required (such as in an emergency situation);

to warn patients of the material risks attaching to the treatment; and

to exercise reasonable skill and care in the provision of services, including examination,
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diagnosis and treatment.
Patients who require medical care who may be unable to give consent

When neither the potential research participant nor an authorised substitute decision-maker
can consider the research proposal and give consent, such as in an emergency setting, an
HREC may, having taken account of relevant jurisdictional laws, approve a research project
without consent if the requirements of clause 4.4.13 of the National Statement are satisfied.
If these requirements are satisfied, it may be open for health practitioners to decide (using
reasonable professional judgement in the circumstances) to enrol a patient into a clinical
research study, including research conducted in an emergency setting, without the patient’s
(or a substitute decision-maker’s) consent to participate. However, it is Queensland Health
policy that this may only occur where:

experimental treatments are not being tested as part of the research study; and
the health practitioner has satisfied their legal duties to the patient, which includes having
exercised reasonable skill and care in the provision of the treatments being studied.

If the study involves researching, for example, the effectiveness of specific, randomly assigned
clinical interventions, the study must involve an intervention where there is genuine uncertainty
in the expert medical community over whether a treatment will be beneficial. If it is not known
whether an intervention is effective, then it is Queensland Health policy that consent of the
patient (or authorised substitute decision-maker) must be obtained.

More information

For more information, please contact the Health Innovation, Investment and Research
Office, Department of Health on 3199 2973.

National Health and Medical Research Council, National Statement on Ethical Conduct in
Human Research 2007 (May 2015) < HYPERLINK
"https://www.nhmrc.gov.au/_files_nhmrc/publications/attachments/e72_national_statement_
may_2015_ 150514 _a.pdf"

https://www.nhmrc.gov.au/_files _nhmrc/publications/attachments/e72 national statement
may 2015 150514 a.pdf>.

QHEPS, Research Ethics and Governance Health Service Directive # QH-HSD-035:2016
HYPERLINK "https://www.health.qld.gov.au/__data/assets/pdf_file/0025/494008/qgh-hsd-
035.pdf" https://www.health.gld.gov.au/ _data/assets/pdf file/0025/494008/gh-hsd-035.pdf
QHEPS, Research Management Policy QH-POL-013:2015 (23 June 2015) HYPERLINK
"https://www.health.qgld.gov.au/system-governance/policies-standards/doh-policy/policy/gh-
pol-013.pdf" https://www.health.qld.gov.au/system-governance/policies-standards/doh-
policy/policy/gh-pol-013.pdf.

QHEPS, Queensland Health Guide to Informed Decision-making in Healthcare (February
2012) < HYPERLINK "https://www.health.gld.gov.au/consent/documents/ic-guide.pdf"
https://www.health.gld.gov.au/consent/documents/ic-quide.pdf>.

For information regarding who can legally provide consent on behalf of patients who lack
capacity to make decisions about a person’s healthcare, consult the Queensland Health
Guide to Informed Decision-making in Healthcare, available on QHEPS here: HYPERLINK
"https://www.health.qgld.gov.au/consent/documents/ic-guide.pdf"
https://www.health.qgld.gov.au/consent/documents/ic-quide.pdf.

For information regarding when it may be appropriate for an HREC to waive the
requirement for informed consent to participate in a research study, consult clause 2.3.9 of
the National Statement on Ethical Conduct in Human Research.
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Just a note that, in taking this position, it means that Qld Health is determining that there is
no way for emergency research that involves experimental treatments to take place (without
consent of the patient).

We note that this is actually consistent with the National Statement because the combination
of paragraphs 4.4.6 — and 4.4.1 and 2.3.6 (now 2.3.10) to which it refers — creates a
situation in which an HREC can only consider a waiver of consent if the emergency care
research is low-risk, which experimental treatment in an emergency care research context is
unlikely to be. Some have argued that this outcome was not intentional and should be re-
considered.

On this point, please note that NHMRC will be commencing with a full review of Section 4 of
the National Statement in 2017.

Preferable definitions of clinical equipoise might be: “where there is genuine uncertainty in
the expert medical community over whether a treatment will be beneficial” or “where there is
no decisive evidence that the intervention being tested will be superior to existing treatments
or effective at all.”

This phrasing suggests that clinical researchers would use an intervention in research that
they already consider to be less effective than standard treatment, whereas, in reality, if they
suspected that, they would (or should) not do the research. Use of an intervention
presumes that it is not known whether the intervention is as effective as or more or less
effective than standard treatment.
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2.1 Supplementary appendix - Medline search strategy

1 epilep$.mp.

2 seizure$.mp.

3 convulsion$.mp. [mp=title, abstract, original title, name of substance word, subject heading
word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

4 exp Epilepsy/

5 tonic clonic.mp. [mp=title, abstract, original title, name of substance word, subject heading
word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept

word, unique identifier]

6 status epilepticus.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

71or2or3ord4or5or6

8 Animals/

9 Humans/

108 not 9

11 7 not 10

12 (child: or adolescent or infan:).mp.

1311 and 12

14 exp Emergency Medical Services/

15 exp Military Medicine/

16 exp Emergency Medicine/

17 exp Emergency Treatment/

18 exp First Aid/

19 exp Emergency Medical Technicians/

20 exp Ambulances/

21 exp Air Ambulances/

22 prehospital.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

23 pre-hospital.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

24 paramedic$.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

25 ambulance$.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

26 out of hospital.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

27 out-of-hospital.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

28 ems.mp. [mp=title, abstract, original title, name of substance word, subject heading word,
keyword heading word, protocol supplementary concept word, rare disease supplementary
concept word, unique identifier]

29 emt.mp. [mp=title, abstract, original title, name of substance word, subject heading word,
keyword heading word, protocol supplementary concept word, rare disease supplementary
concept word, unique identifier]
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30 emergency services.mp. [mp=title, abstract, original title, name of substance word,
subject heading word, keyword heading word, protocol supplementary concept word, rare
disease supplementary concept word, unique identifier]

31 emergency medical service$.mp. [mp=title, abstract, original title, name of substance
word, subject heading word, keyword heading word, protocol supplementary concept word,
rare disease supplementary concept word, unique identifier]

32 emergency technician.mp. [mp=title, abstract, original title, name of substance word,
subject heading word, keyword heading word, protocol supplementary concept word, rare
disease supplementary concept word, unique identifier]

33 emergency practitioner$.mp. [mp=title, abstract, original title, name of substance word,
subject heading word, keyword heading word, protocol supplementary concept word, rare
disease supplementary concept word, unique identifier]

34 emergency despatch$.mp. [mp=title, abstract, original title, name of substance word,
subject heading word, keyword heading word, protocol supplementary concept word, rare
disease supplementary concept word, unique identifier]

35 first responder.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

36 public access defibrillation.mp. [mp=title, abstract, original title, name of substance word,
subject heading word, keyword heading word, protocol supplementary concept word, rare
disease supplementary concept word, unique identifier]

37 emergency rescue.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

38 emergency resus$.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

39 emergency triage.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

40 advanced life support.mp. [mp=title, abstract, original title, name of substance word,
subject heading word, keyword heading word, protocol supplementary concept word, rare
disease supplementary concept word, unique identifier]

41 community support co-ordinator.mp. [mp=title, abstract, original title, name of substance
word, subject heading word, keyword heading word, protocol supplementary concept word,
rare disease supplementary concept word, unique identifier]

42 community support coordinator.mp. [mp=title, abstract, original title, name of substance
word, subject heading word, keyword heading word, protocol supplementary concept word,
rare disease supplementary concept word, unique identifier]

43 emergency care practitioner.mp. [mp=title, abstract, original title, name of substance
word, subject heading word, keyword heading word, protocol supplementary concept word,
rare disease supplementary concept word, unique identifier]

44 extended care practitioner$.mp. [mp=title, abstract, original title, name of substance word,
subject heading word, keyword heading word, protocol supplementary concept word, rare
disease supplementary concept word, unique identifier]

45 physician assistant.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

46 14 or 15 0r 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29
or30or31or32or33o0r34or35o0r36or37or38or39or40 or41or42or43or44or45
47 14 or 15 0r 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29
or30or31or32o0r33o0r34or35o0r36or37or38or39or40 or41or42or43or44or45
48 13 and 46

49 13 and 47

50 limit 49 to yr="2014 -Current"
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3.1 Supplementary appendix - Medline search strategy

1. epilepS$.mp.

2. seizure$.mp.

3. convulsion$.mp. [mpjBtitle, abstract, original title, name of substance word, subject
heading word,

keyword heading word, protocol supplementary concept word, rare disease supplementary
concept

word, unique identifier]

4. exp Epilepsy/

5. tonic clonic.mp. [mp|BHtitle, abstract, original title, name of substance word, subject
heading word,

keyword heading word, protocol supplementary concept word, rare disease supplementary
concept

word, unique identifier]

6. status epilepticus.mp. [mp|Btitle, abstract, original title, name of substance word, subject
heading

word, keyword heading word, protocol supplementary concept word, rare disease
supplementary

concept word, unique identifier]

7.1lor2or3or4or5or6

8. Animals/

9. Humans/

10. 8 not 9

11. 7 not 10

12. (child: or adolescent or infan:).mp.

13. 11 and 12

14. exp Emergency Medical Services/

15. exp Military Medicine/

16. exp Emergency Medicine/

17. exp Emergency Treatment/

18. exp First Aid/

19. exp Emergency Medical Technicians/

20. exp Ambulances/ 7336 Advanced

21. exp Air Ambulances/ 2146 Advanced

22. prehospital.mp. [mp[Btitle, abstract, original title, name of substance word, subject
heading word,

keyword heading word, protocol supplementary concept word, rare disease supplementary
concept

word, unique identifier]

23. pre-hospital.mp. [mp[Btitle, abstract, original title, name of substance word, subject
heading word,

keyword heading word, protocol supplementary concept word, rare disease supplementary
concept

word, unique identifier]

24. paramedic$.mp. [mp[Btitle, abstract, original title, name of substance word, subject
heading word,

keyword heading word, protocol supplementary concept word, rare disease supplementary
concept

word, unique identifier]

25. ambulance$.mp. [mp|Btitle, abstract, original title, name of substance word, subject
heading word,
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keyword heading word, protocol supplementary concept word, rare disease supplementary
concept

word, unique identifier]

26. out of hospital.mp. [mp[BHtitle, abstract, original title, name of substance word, subject
heading word,

keyword heading word, protocol supplementary concept word, rare disease supplementary
concept

word, unique identifier]

27. out-of-hospital.mp. [mp[title, abstract, original title, name of substance word, subject
heading word,

keyword heading word, protocol supplementary concept word, rare disease supplementary
concept

word, unique identifier]

28. ems.mp. [mpjBtitle, abstract, original title, name of substance word, subject heading
word, keyword

heading word, protocol supplementary concept word, rare disease supplementary concept
word,

unique identifier]

29. emt.mp. [mptitle, abstract, original title, name of substance word, subject heading
word, keyword

heading word, protocol supplementary concept word, rare disease supplementary concept
word,

unique identifier]

30. emergency services.mp. [mp[Btitle, abstract, original title, name of substance word,
subject heading

word, keyword heading word, protocol supplementary concept word, rare disease
supplementary

concept word, unique identifier]

31. emergency medical service$.mp. [mp[Btitle, abstract, original title, name of substance
word, subject

heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

32. emergency technician.mp. [mpjEtitle, abstract, original title, name of substance word,
subject heading

word, keyword heading word, protocol supplementary concept word, rare disease
supplementary

concept word, unique identifier]

33. emergency practitioner$.mp. [mp|BHtitle, abstract, original title, name of substance word,
subject

heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

34. emergency despatch$.mp. [mpfSititle, abstract, original title, name of substance word,
subject heading

word, keyword heading word, protocol supplementary concept word, rare disease
supplementary

concept word, unique identifier]

35. first responder.mp. [mpjBHtitle, abstract, original title, name of substance word, subject
heading word,

keyword heading word, protocol supplementary concept word, rare disease supplementary
concept

word, unique identifier]

36. public access defibrillation.mp. [mp[BHtitle, abstract, original title, name of substance

184



word, subject

heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

37. emergency rescue.mp. [mpjBtitle, abstract, original title, name of substance word, subject
heading

word, keyword heading word, protocol supplementary concept word, rare disease
supplementary

concept word, unique identifier]

38. emergency resus$.mp. [mpBtitle, abstract, original title, name of substance word, subject
heading

word, keyword heading word, protocol supplementary concept word, rare disease
supplementary

concept word, unique identifier]

39. emergency triage.mp. [mp[Batitle, abstract, original title, name of substance word, subject
heading

word, keyword heading word, protocol supplementary concept word, rare disease
supplementary

concept word, unique identifier]

40. advanced life support.mp. [mp[Etitle, abstract, original title, name of substance word,
subject heading

word, keyword heading word, protocol supplementary concept word, rare disease
supplementary

concept word, unique identifier]

41. community support co-ordinator.mp. [mp[Btitle, abstract, original title, name of
substance word,

subject heading word, keyword heading word, protocol supplementary concept word, rare
disease

supplementary concept word, unique identifier]
42. community support coordinator.mp. [mpjBRtitle, abstract, original title, name of substance
word, subject

heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

43. emergency care practitioner.mp. [mpjtitle, abstract, original title, name of substance
word, subject

heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

44. extended care practitioner$.mp. [mp|Btitle, abstract, original title, name of substance
word, subject

heading word, keyword heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier]

45. physician assistant.mp. [mpjEtitle, abstract, original title, name of substance word,
subject heading

word, keyword heading word, protocol supplementary concept word, rare disease
supplementary

concept word, unique identifier]

46. 14 or 15or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29
or 30 or 31

or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45

47.13 and 46
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4.1 Supplementary appendix (Delphi study)

Table S5.1.1 Complete Delphi question rankings and scores.

Question Round Two Round Three
% >4* | Mean | Median | % >4* | Mean Median

(SD) | (QR) (SD) | (QIR)
1. In infants with convulsive SE, is levetiracetam superior to phenytoin (or phenobarbitone) 85% 5.3 5 (5-6)
for efficacy (seizure termination) and safety (adverse effects)? (1.1)
2. In children with convulsive SE, is levetiracetam superior to phenytoin for efficacy (seizure | 829 5.5 6 (5-6)
termination) and safety (adverse effects)? (1.3)
3. In children with convulsive SE is the early use of anaesthesia associated with more rapid 82% 5.2 5 (5-6)
seizure terminations, less complications and better long-term outcomes, compared to (1.2)
anticonvulsant treatment alone?
4. In children with convulsive SE, is earlier administration of a second line agent (e.g. 74% 4.9 5(4.25-
levetiracetam) more effective than standard protocols? (1.1) 6)
5. If EEG is not available, what are the most reliable clinical indicators of ongoing subtle SE? | 739, 49 5 (4-6)

(1.4)
6. In children with focal SE should the medical management proceed according to similar 72% 4.7 5(4-5)
treatment pathways as for convulsive SE, and within the same time frames? (1.1)
7. In children with convulsive SE, what is the most appropriate dose of levetiracetam as a 68% 5.0 5(4-6) | 77% 4.9 5 (5-6)
second line agent? (1.2) (1.2)
8. In children with convulsive SE who require intubation, what induction agent is most 68% 4.8 5(4-6) | 81% 5.1 5 (5-6)
effective for seizure termination, long-term outcome and complications (e.g. ketamine, (1.1) (1.2)
propofol, thipentone, other)?
9. In children with convulsive SE, Is third line medical anticonvulsant drugs compared with 66% 4.9 5(4-6) | 81% 5.1 5 (5-
induction of anaesthesia and intubation associated with improved long-term outcomes? (1.2) (1.0) 5.75)
10. In children with recurrent convulsive SE, is home treatment with benzodiazepines 66% 49 5(4-6) | 60% 4.6 5(3.25-
associated less escalation of care? (1.3) (1.4) 6)
11. In children with convulsive SE, is seizure duration a predictor of long-term outcome 65% 4.7 5(4-5) | 68% 4.7 5(4-
independent of aetiology? (1.3) (1.3) 5.75)
12. In children with convulsive SE treated with benzodiazepines at home, how common is 63% 4.7 5(4-6) | 48% 43 4 (3-5)
respiratory depression? (1.5) (1.4)
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13. In children with non-convulsive SE should the medical management proceed according to | 61% 4.7 5 (4- 58% 4.2 5(3-5)
similar treatment pathways as for convulsive SE, and within the same time frames? (1.3) 5.5) (1.5)

14. In children with convulsive SE after two doses of benzodiazepines, is pre-hospital 61% 4.5 5(4-5) | 56% 4.5 5 (4-5)
administration of levetiracetam superior to phenytoin or levetiracetam administered in the (1.4) (1.2)

emergency department (ED) to achieve termination of seizure?

15. Is recognition of subtle SE or non-convulsive SE in the ED associated with improved 59% 4.7 5(4-5) | 60% 4.6 5 (4-5)
outcomes in children with SE? (1.2) (1.3)

16. In children with convulsive SE treated in the pre-hospital setting, what is the most 59% 4.6 5(4-6) |37% 4.0 4 (3-5)
effective benzodiazepine to achieve seizure termination? (1.4) (1.3)

17. In infants with convulsive SE, is phenobarbitone superior to phenytoin for efficacy 55% 4.7 5(4-5) |42% 4.3 4 (3-5)
(seizure termination) and safety (adverse effects)? (1.1) (1.5)

18. In children with convulsive SE, does access to EEG in the ED change decision-making 54% 4.6 5(4-6) | 54% 4.4 5 (4-5)
and improve outcomes? (1.5) (1.4)

19. In children with convulsive SE, what factors are associated with a delay to administration | 539 4.7 5 (4- 55% 4.5 5 (4-5)
of a second line agent? (1.2) 5.75) (1.3)

20. In children with convulsive SE, is sodium valproate superior to phenytoin for efficacy 539%, 4.5 5(4-5) |42% 4.2 4 (4-5)
(seizure termination) and safety (adverse effects)? (1.4) (1.5)

21. In children with convulsive SE, is the utility of MRI superior to CT in the acute setting for | 539, 4.3 5(3-6) |39% 4.2 4 (3-5)
accurate diagnosis and prognostication? (1.7) (1.5)

22. In children with convulsive SE due to prolonged febrile seizure, what is the yield of 53% 4.2 5(3-5) |47% 4.2 4 (3.25-
neuroimaging in the acute setting? (1.6) (1.3) 5)

23. In children with prolonged febrile seizures, should the medical management proceed 50% 4.6 5 (4-6)

according to similar treatment pathways as for convulsive SE, and within the same time (1.3)

frames?

24. In children with convulsive SE who fail to recover fully between seizures, what time 47% 4.3 4 (3.25-

needs to elapse, before a third dose of benzodiazepine is appropriate, without the risk of (1.4) 5)

respiratory depression?

25. In children with convulsive SE is iv lorazepam superior to iv midazolam for efficacy 46% 4.1 4 (3-5)

(seizure termination) and safety (adverse effects)? (1.4)

26. In children with convulsive SE and a fever, does treatment with IV paracetamol, shorten 42%, 43 4 (4-5)

the time to termination of seizure? (1.3)

27. In children presenting with presumed convulsive SE, does early Neurologist review 41% 4.2 4 (3-5)

(either in person or through review of transmitted video of the SE features) improve diagnosis (1.4)

of the form of SE, management of the SE and outcome?
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28. In children with suspected pseudoseizures, what is the best way to confirm the diagnosis, | 41% 4.2 4 (3-5)

without the need to escalate management? (1.4)

29. In children with convulsive SE, is there a role for the use of ketamine in the non-intubated | 38%, 4.2 4 (4-5)

patient? (1.1

30. In children with convulsive SE treated at home, is IM midazolam more effective than IN/ | 389, 3.9 4 (3-5)

buccal administration for seizure termination? (1.4)

31. In children with convulsive SE, is IM fosphenytoin as effective to IV phenytoin for 37% 3.8 4 (3-5)

seizure termination? (1.4)

32. In children with convulsive SE, Is there utility in end tidal CO2 as a predictor of the need | 329, 4.0 4 (3.25-

for induction of anaesthesia and intubation? (1.3) 5)

33. Is failure to achieve IV access, associated with delay in second line drug administration? 32% 3.8 4 (3-5)
(1.5)

34. In children with convulsive SE, are doses of benzodiazepines outside of published 28% 3.9 4 (3-5)

guidelines associated with better or worse outcomes, than children who are managed within (1.3)

current guidelines.

35. In children with convulsive SE, is there a role for the use of propofol in the non-intubated | 249, 4.0 4 (4-4)

patient? (1.0)

36. In children with convulsive SE, does the use of steroids decrease the rate of long-term 19% 3.9 4 (3-4)

complications? (1.1)

37. In children with convulsive SE, does paradehyde still have a place in the management 18% 3.5 4 (3-4)

algorithm? ( 1. 8)

*Denotes proportion of respondents who ranked question fairly high priority (4 on scale) or higher. SD standard deviation.

denotes questions achieving consensus high

denotes questions that did not reach
priority consensus (or intermediate priority).

denotes consensus low priority

Table S5.1.2 Expert text comments on consensus High Priority questions in round 2 and 3.

1. In infants with convulsive SE, is levetiracetam superior to phenytoin (or phenobarbitone) for

efficacy (seizure termination) and safety (adverse effects)?
“Three arm study feasible? PHT, PB, LEV”
“PHB is now known to be very toxic for infant brains and this study therefore has ethical
concerns”
“in neonates this is an important question”

“Use of phenobarbitone is generally unethical given the impact on development/cognition and is

therefore avoided”
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2. In children with convulsive SE, is levetiracetam superior to phenytoin for efficacy (seizure
termination) and safety (adverse effects)?
“Practice currently ahead of evidence which always concerns me”
“Currently being undertaken in at least three countries. May need post marketing surveillance for
true safety data”
“Important, but happening now”
“Current study needs completing before new one is planned”
“Levetiracetam is rapidly becoming the standard second line agent in the absence of independent
studies supporting this in either adults or children”

3. In children with convulsive SE is the early use of anaesthesia associated with more rapid
seizure terminations, less complications and better long-term outcomes, compared to
anticonvulsant treatment alone?
“Would be important to clarify RSI agents and on-going sedatives/antiepileptics (e.g. midaz
infusion) used”
“this is concerning as a question and unethical”
“Trend to use anaesthesia without EEG and without understanding the consequences”
“Increased aggressive treatment earlier may result in over treatment of many children’
“unlikely to get ethics approval”
“Noting that some participants considered this an unethical question, it should be mentioned that
there is a heterogeneity in practice and some vocal individuals promote intubation at 15 minutes,
while others are extremely reluctant to intubate. So with such polarised opinion clearly this
question is ethical and important.”

»

4. In children with convulsive SE, is earlier administration of a second line agent (e.g.
levetiracetam) more effective than standard protocols?
“would be interesting to know if should be given earlier if already had a prolonged period of SE
prehospital”
“No rigorous studies exist”
“This could be a pre-hospital study — our ambulance service is already keen to use levetiracetam
for SE”
“Levetiracetam holds promise to be safer and more practical than PHT”

5. If EEG is not available, what are the most reliable clinical indicators of ongoing subtle SE?
“There are no reliable clinical indicators, even for a neurologist”
“EEG will probably never be widely available so this is important”
“The utility of EEG has to be assessed prior to this PICO”
“the rate of over diagnosis of seizures and movement disorders as CSE is high”
“video capture of presenting seizures might be very valuable to subsequent diagnosis”’

6. In children with focal SE should the medical management proceed according to similar
treatment pathways as for convulsive SE, and within the same time frames?

“Focal seizures are potentially more injurious than generalised ones”

“most focal seizures you will be targeting will tend to settle or secondarily generalise anyway”
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“will include a heterogeneous group”

“Often focal SE may be associated with nasty underlying causes”

“Iimportant to be incorporated into guidelines, as there is an ongoing belief in some places that
focal seizures don’t matter”

7. In children with convulsive SE, what is the most appropriate dose of levetiracetam as a second
line agent?

“wide safety range. Neurology tends to use lower doses than ED”

“current trials should help answer that question”

“20 mg/kg”

8. In children with convulsive SE who require intubation, what induction agent is most effective
for seizure termination, long-term outcome and complications (e.g. ketamine, propofol,
thiopentone, other)?

“Anaethetists can do this bit”

“This mandates EEG before and after intubation/induction agent.”

9. In children with convulsive SE, Is third line medical anticonvulsant drugs compared with
induction of anaesthesia and intubation associated with improved long-term outcomes?
“Multicentre observational study/retrospective study in first instance may be of interest”
“Rigorous studies are not available for this PICO”
“Low dose propofol for SE?”
“Would not ketamine, which preserves the airways and is not likely to increase intubation rate due
to dosing issues in a heterogenous population be a better agent to consider at this point? "
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7.1 Supplementary appendix

Appendix 1. Medline (Ovid) Search

. exp Emergency Medical Services/

. exp Emergency Medicine/

. exp Emergency Treatment/

. ems.mp.

. emt.mp.

. emergency services.mp.

. emergency medical service$.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word,
protocol supplementary concept word, rare disease supplementary concept word, unique identifier]

8. emergency practitioner$.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word,
protocol supplementary concept word, rare disease supplementary concept word, unique identifier]

9. emergency triage.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier]

10. emergency care practitioner.mp.

11. exp Physician Assistants/

12. exp Emergencies/

13. emergenc$.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier]

14. exp Resuscitation/ or exp Resuscitation Orders/

15. lor2or3ord4orSor6or7or8or9orl0orllorl2orl3orl4

16. Pediatrics/

17. pediatric*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier]

18. paediatric*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier]

19. peadiatric*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier]

20. exp Minors/

21. minor*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary
concept word, rare disease supplementary concept word, unique identifier]

22. boy.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary
concept word, rare disease supplementary concept word, unique identifier]

23. boys.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary
concept word, rare disease supplementary concept word, unique identifier]

24. boyfriend.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier]

25. boyhood.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier]

26. girl*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary
concept word, rare disease supplementary concept word, unique identifier]

27. kid.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary concept
word, rare disease supplementary concept word, unique identifier]

28. kids.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary
concept word, rare disease supplementary concept word, unique identifier]

29. child.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary
concept word, rare disease supplementary concept word, unique identifier]

30. child*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary
concept word, rare disease supplementary concept word, unique identifier]

31. children*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier]

32. schoolchild*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier]

33. school child.ab,ti.

34. "school child*".ab,ti.

35. adolescen*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier]

36. juvenil*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary
concept word, rare disease supplementary concept word, unique identifier]

37. youth*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary
concept word, rare disease supplementary concept word, unique identifier]

38. teen*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary
concept word, rare disease supplementary concept word, unique identifier]

39. under*age*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier]

40. pubescen*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier]

41. school.ab,ti.

42. "school*".ab,ti.

43.16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or
41 or 42

44. exp Informed Consent/

45. deferred.ab,ti.

46. delayed.ab,ti.

47. waiver.ab,ti.

48. exception.ab,ti.

49. retrospective.ab,ti.

50. alternative.ab,ti.

51.45 or 46 or 47 or 48 or 49 or 50

NN R W=
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52.44 and 51

53. (deferred adj3 consent).mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier]

54. (delayed adj3 consent).mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier]

55. (waiver adj3 consent).mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier]

56. (exception adj3 consent).mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word,
protocol supplementary concept word, rare disease supplementary concept word, unique identifier]

57. (retrospective adj3 consent).mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word,
protocol supplementary concept word, rare disease supplementary concept word, unique identifier]

58. (alternative adj3 consent).mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier]

59. 53 or 54 or 55 or 56 or 57 or 58

60. 52 or 59

61. 15 and 43 and 60

8.1 Supplementary appendix - EMA publication
Consent Social Survey — Manuscript - Appendices

Appendix 1.

Informed consent in hospital emergency room research

[READ STATEMENT IN FULL]

The following questions are about your opinion regarding research that is undertaken in hospital emergency
departments and the issue of consent. Before ANY research happens within an emergency department, the
research plan is reviewed and approved by a Human Research Ethics Committee and the hospital also
reviews the research plan and monitors the research. It is also usual to get the patient's permission to include
them in the research - this is known as consent. However, in certain emergency situations, treatment needs
to be started immediately with no time for discussion with the patient or their family. This type of situation
may also involve the need for the doctor to enrol the patient in a research study before a family member can
be found or contacted. Examples include: patients requiring urgent treatment for severe head injury, stroke,
and cardiac arrest.

QRF1: Would you support emergency research which has been approved by an ethics committee but
involves starting treatment before consent can be obtained?

[READ OPTIONS 1-3]

I. Yes, I would support this

2. I might support this depending on the circumstances
3. No, I would not support this

DO NOT READ

4. Don't know/Unsure

5. No response

If (ans=1) skp QRF?2
If (ans>2) skp QRF?2

QRF1b: What types of circumstances or factors would influence your decision?
[PROBE FOR A RESPONSE - ENTER COMMENTS]

[READ STATEMENT IN FULL]

There are two main types of clinical research that occur in hospital emergency departments. The first type
involves comparing a standard treatment that a patient would usually receive, with a newly developed
treatment, in order to examine if the new treatment is as good as or better than the standard treatment. The
second type involves comparing two treatments that are already used as standard practice to examine if one
is better than the other.

For the purposes of the next few questions, please imagine that you are seriously injured or unconscious,
and you and your relatives are unable to provide consent.
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QRF2: What type of clinical research study would be acceptable for you to be automatically included
as a participant, without your prior consent? Remembering that the studies would have the approval
of the hospital and ethics committee.

[READ OPTIONS 1-4 IN FULL AND SELECT ONE RESPONSE]

1. Any type of research study would be acceptable

2. Only a study comparing two standard forms of treatment

3. Only a study comparing a standard treatment with a new form of treatment
4. None - Inclusion without consent would not be acceptable for any study
DO NOT READ

5. Don't know/Unsure

6. Noresponse

QRF3: What type of clinical research study would be acceptable for YOUR CHILD to be
automatically included as a participant, without your prior consent? (If you do not have children
please answer hypothetically, as if you did have children).

[READ OPTIONS 1-4 IN FULL AND SELECT ONE RESPONE]

Any type of research study would be acceptable

Only a study comparing two standard forms of treatment

Only a study comparing a standard treatment with a new form of treatment
None - Inclusion without consent would not be acceptable for any study
DO NOT READ

5. Don't know/Unsure

6. Noresponse

Eal o

[READ STATEMENT]
We'd now like you to imagine that you were enrolled in a research study but you had been unable to give
consent because of a condition such as a stroke or severe head injury.

QRF4: In this situation, how important would it be to you that you are told about the study as soon as
you were able to understand? For example, if you were unconscious and then later regained
consciousness?

[READ OPTIONS 1-4]

Very important

Important

Not very important

Not at all important
O NOT READ

Don't know/Unsure

No response

Sawnghk =

[READ STATEMENT]
In clinical trials it is important to include both good and bad patient outcomes in order to obtain reliable
information about how well the treatment works.

QRFS5: If a patient who was part of a research study dies during their time in an emergency
department and information about their treatment could be used in the study, do you think it would
be acceptable to use the data without the families' consent?

1. Yes

2. No

DO NOT READ

3. Don't know/Unsure
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4. No response

If (ans=1) end section
If (ans>2) end section
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Q: QRF5b

What do you think is the best time to approach the family in these circumstances to seek consent?

Immediately

After a suitable period of time has passed

Never

Don't know/Unsure

l.
2.
3.
DO NOT READ
4.
5. No response

If (ans=1) end section
If (ans>2) end section

Q: QRF5c¢

Could you describe when you think it would be most suitable?

[PROBE FOR A RESPONSE - ENTER COMMENTS]

Appendix 2.

Table S1. Description of themes in qualitative analysis.

Question: What types of circumstances or factors would influence your decision?

(Support for research before consent)

Theme

Description

1. Clinical factors

Included qualifying statements from participants who were supportive of
conducting emergency research without seeking prospective consent in the
instance of a life-threatening event or in time-critical situations.

2. Perceived Personal
benefit

Included statements from participants who indicated support on the
expectation of personal benefit from research participation. This theme also
included statements addressing the relative risks and possible harms to
participants.

3. Patient factors

This theme included responses that indicated support for research without
prospective consent, conditional on taking into consideration the patients’
personal beliefs, preferences and values. This included prior wishes if
expressed, religious or cultural factors, e.g. blood product transfusions for
Jehovah’s Witnesses.

4. Trust in medical
teams

Support for research without prospective consent was associated for trust in
medical teams, and concepts that medical judgment would protect their best
interests.

5. Surrogate decision
makers (SDM)

Included statement that highlighted the importance of SDM, and suggested that
they should be involved in decisions if possible.

6. Altruism

Support for participation in research was associated with concepts of doing
things for others, and for the benefit of society.

7. Deferred consent

Although the introductory stem included that consent would be sought later,
respondents’ statements about the importance of this concept was highlighted
by comments in this theme

Question: In the case

of a death as part of a research study, when is the best time to seek consent
to use data already collected?

Theme Description
1. Depends on Responses classified in this theme related the problems with attempting to
circumstances generalise, indicating that it would depend on many factors

2. Time for grief

This theme participants stressed the importance allowing sufficient time for
families to grieve, prior to being approached for consent. This was variably
defined.
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