Research priorities for children
with neurological impairment and
medical complexity in high
income countries
Dr. Catherine Diskin, MB BCh BAO, MSc, MRCPI

Paediatrician, Paediatric Medicine and the Complex Care Program, The Hospital for Sick Children (SickKids)
Educational Lead, Complex Care Program, The Hospital for Sick Children (SickKids)
Assistant Professor, Dept of Paediatrics, University of Toronto

catherine.diskin@sickkids.ca

-z'\ Luc(n)lﬁﬂli’ﬂc;(l?sr?{ggﬂ?ldatlon Funded by the Lucile Packard Foundation for Children’s Health



Presenter Disclosure

 Presenter: Catherine Diskin

* Relationships with commercial interests:
Grants/Research Support: none
Speakers Bureau/Honoraria: none
Consulting Fees: none
Other: none

This activity has received funding from the Lucile Packard
Foundation for Children’s Health.

Seminar Series



Disclosure

$ Funding: This project was supported by the Canadian
Institutes of Health Research (FDN-143315).

E ' E Conflicts of Interest: None Declared

L Discussion of off-label drugs: off-label use of medication is
e listed within study results

Seminar Series



Research priorities for children with neurological impairment and
medical complexity in high-income countries

CATHERINE DISKIN' | KRISTINA MALIK?® | PETER J GILL™*55 | NADA RASHID” | CAROL Y CHAN® |
KATHERINE E NELSON'** | JOANNA THOMSON®? | JAY BERRY'®'" (&) | RISHI AGRAWAL'"'2'3 |
JULIA ORKIN™* | EYAL COHEN'-*51418

1 Division of Paediatric Medicine, Department of Paediatrics, The Hospital for Sick Children, University of Toronto, Torento, Ontario, Canada. 2 Department of
Pediatrics, University of Calorado School of Medicine, Aurora, CO; 3 Special Care Clinic, Children’s Hospital Colorado, Aurora, CO, USA. 4 Child Health Evaluative
Sciences, SickKids Research Institute, Toronto, Ontario; 5 Institute for Health Policy, Managament and Evaluation, University of Toronto, Toronto, Ontario, Canada.

6 Centre for Evidence-Based Medicine, University of Oxford, Oxford, UK. 7 The Hospital for Sick Children, Toronto, Ontario, Canada. 8 Dapartment of Pediatrics,
University of Cincinnati College of Medicine, Cincinnati, OH; 9 Division of Hospital Medicine, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; 10 Division
of General Pediatrics, Children’s Hospital Boston, Boston, MA; 11 Department of Pediatrics, Harvard Medical School, Boston, MA; 12 Division of Hospital-Based
Medicine, Department of Pediatrics, Ann & Robert H. Lurie Children's Hospital of Chicago, Northwestern University Feinberg School of Medicine, Chicago, IL

13 Section of Chronic Disease, La Rabida Children’s Hospital, Chicago, IL, USA. 14 Edwin SH. Leong Centre for Healthy Children, University of Toronto, Toronto,
Ontario; 15 CanChild Centre for Childhood Disability Research, McMaster University, Hamilton, Ontario, Canada.

Correspondence to Catherine Diskin at Black Wing 8227, Diision of Paediatric Medicine, The Haspital for Sick Children, 555 University Avenue, Toronto, ON MSG 1XB, Canada. E-mait
catherne.diskin@sicklods ca

PUBLICATION DATA AIM To identify the highest-priority clinical research areas related to children with
Accepted for publication 3rd August 2021.  neurological impairment and medical complexity among clinicians and givers.
Published online METHOD A modified, three-stage Delphi study using online surveys and guided by a steering
committee was completed. In round 1, clinicians and family caregivers suggested clinical
ABBREVIATION topics and related questions that require research to support this subgroup of children. After
CMC Children with medical refinement of the suggestions by the steering committee, participants contributed to 1
complexity (family caregivers) or 2 (clinicians) subsequent rounds to develop a prioritized list.

RESULTS A diverse international expert panel consisting of 49 clinicians and 12 family
caregivers provided 601 responses. Responses were distilled into 26 clinical topics
comprising 126 related questions. The top clinical topics prioritized for research were
irritability and pain, child mental health, disorders of tone, polypharmacy, sleep, aspiration,
behavior, dysautonomia, and feeding intolerance. The clinician expert panel also prioritized
10 specific research questions.

INTERPRETATION Study findings support a research agenda for children with neurological
impairment and medical complexity focused on addressing clinical questions, prioritized by
an international group of clinicians and caregivers.

Diskin, C., Malik, K., Gill, P. J., Rashid, N., Chan, C. Y., Nelson, K. E., Thomson, J., Berry, J., Agrawal, R., Orkin, J., & Cohen, E. (n.d.).
Research priorities for children with neurological impairment and medical complexity in high-income countries. Developmental
Medicine and Child Neurology. https://doi.org/10.1111/dmcn.15037 (open access)
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Defining the population of interest

Children with medical complexity (CMC):"substantial family-identified

service needs, chronic conditions, functional limitations and high health
care use".l

\

Neurologic impairment (NI): “any neurologic condition primarily arising
from the central and/or peripheral nervous systems, lasting at least 12
months (unless death intervenes) AND results in systemic and/or
multisystem physiologic impairment that requires pediatric specialty care"?

\

1. Cohen E, Kuo DZ, Agrawal R, et al. Children With Medical Complexity: An Emerging Population for Clinical and Research Initiatives. Pediatrics. 2011 ((( 6:
(

2. Berry JG, Poduri A, Bonkowsky JL, et al. Trends in resource utilization by children with neurological impairment in the United States inpatient health
care system: a repeat cross-sectional study. PLoS Med. 2012 Seminar Series



Background

g The literature does not provide a sufficient evidence base to
guide many care practices for CMC with NI.

n“ This represents a significant gap in our clinical knowledge.
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Objective

To develop a list of the top priorities* for
clinical research in the CMC with NI,
reflecting the consensus of an
international expert panel.

* Priorities: a) clinical topics, b) specific
research questions
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Methods

Overarching methods: Modified Delphi (consensus)
methodology, involving three web-based surveys

Ethics approval was obtained from SickKids Institutional
Review Board

Steering committee — 9 international leaders in complex
care from 5 different academic institutions, as well as
parent representative
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Recruitment of
expert panel

Round 1

Elicitation survey

Steering
committee
review

Round 2 (a+b)

Prioritization

v

Steering
committee
review

Round 3

Prioritization

Steering
committee
review




Demographics of clinician expert panel

Geographic location of clinician experts (n=49)

A

\

® United States ® Canada = lreland United Kingdom = Australia = Chile = Netherlands = HongKong ® Spain




Demographics of clinician expert panel, n=49

Primary care
Rehabilitation
Research only
Respirology

Professional role of clinicians Current place of clinical practice
Physician Combination (inpatient acute care 24
and outpatient)
Nurse Practitioner Outpatient care — primary care 8
Researcher Outpatient care — specialty clinic 8
participar ' Inpatient acute care 2
one response)
General Paediatrics 16 University 2
St u d y Developmental Paediatrics 12 Consulting 1
Neurodisability 8 Home care 1
p a rtl Ci pa nts Palliative Care 7 Inpatient (hon-acute) care 1
Emergency medicine 2
Gastroenterology 2
Orthopaedics 2
Adolescent Medicine 1
Neurology 1
Neurosurgery 1
1
1
1
1
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Demographics of clinician expert panel, n=49

Professional role of clinicians Current place of clinical practice
Physician 42 Combination (inpatient acute care 24
and outpatient)
Nurse Practitioner 6 Outpatient care — primary care 8
Outpatient care — specialty clinic 8
Specialty (participants could provide more than} Inpatient acute care 2
one response)
General Paediatrics University 2
St u d y Developmental Paediatrics Consulting 1
Neurodisability Home care 1
Palliative Care Inpatient (non-acute) care 1

participants

Emergency medicine
Gastroenterology
Orthopaedics
Adolescent Medicine
Neurology
Neurosurgery
Primary care
Rehabilitation
Research only
Respirolog

8
7
2
2
2
1
1
1
1
1
1
1
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Demographics of clinician expert panel. n=49
Professional role of clinicians Current place of clinical practice

Physician 42 Combination (inpatient acute care
and outpatient)

Nurse Practitioner 6 Outpatient care — primary care

Researcher 1 Outpatient care — specialty clinic

Specialty (participants could provide more than [ Inpatient acute care
one response)

General Paediatrics 16 University

Developmental Paediatrics 12 Consulting
pa rtlci pa nts Neurodisability Home care

Palliative Care Inpatient (non-acute) care

Emergency medicine
Gastroenterology
Orthopaedics
Adolescent Medicine
Neurology
Neurosurgery
Primary care
Rehabilitation
Research only
Respirology
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Demographics of family caregivers (n=12)
Geographic location
Canada 9

Ireland 3
Children’s underlying diagnosis
Cerebral Palsy
Brain tumour
StUdy Brain injury
. . Moebius syndrome
participants Trisomy 21
Pradar Willi
Genetic disorder, not specified
Primary mental health disorder
Technology use

P P RPNPRP PP W

D

Enteral feeding tubes
Respiratory technology 5
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Detail
Elicitation survey

Clinicians 49/81 60 l' responses
Caregiver 12/12 73 clinical topics

. Merging similar overlapping topics
. Excluding topics not relevant to this study (n=34) 26 clinical topics
Inclusion of topics not previously identified (n=1) 126 questions

Incorporation of previously identified research questions (n=1)

Steering committee review

Round 2a
Clinicians 43/49 (87%) Individual anonymous prioritization of clinical topics

Clinical topics prioritized
Caregiver 6/12 (50%)

Round 2b Individual anonymous prioritization of top 7 priority clinical areas

Clinicians 43/49 (87%) and rating of research questions Rating of individual questions

Steering committee review Exclusion of | question (median < 3) and addition of 2 questions 49 clit‘lic'al ques'tions
suggested by expert panel (9 clinical topics)

Round 3 Individual anonymous prioritization of each research question in

L L . Research questions prioritized
Clinicians 41/49 (83%) top 9 clinical topics




Table 1: Round 2 prioritization of clinical topics (clinical experts [n=49] and family caregivers [n=12])

Clinician prioritization

Caregiver prioritization

Rank Clinical topic

Frequency"”

Median
(IQR)

Rank

Clinical topic

Frequency

score Median (IQR)

hronic lung disease
Nutrition and growth
Acute LRTI
Enteral feeding tubes
Sialorrhea
Scoliosis

Osteoporosis and osteopenia

Constipation
Neurogenic bladder
GERD

Postoperative complications

Infection control
Venous access

Hip displacement
Hydrocephalus
Peripubertal issues
Dental caries

[ Qe Qg
OO0 =N W

-
NWWasaasaoNyoooowo

5 (4-6)
5 (3-6)
5 (3-6)
4 (3-5)
5 (3.5-6)
4 (3-5.5)
4 (4-6)
4 (3-5)
4 (3-5)
4 (4-6)
4 (3-5)
4 (3-5)
3(2-4)
4 (3-5)
4 (2-5)
4 (2.5-5)
4 (2.5-4.5)

10
10

n
n
12
12
13
14
14
15

Acute LRTI
Enteral feeding tubes

Infection control

Nutrition and growth

hronic lung disease

Constipation
GERD

ialorrhea
Venous access

Postoperative complications
Peripubertal issues
Neurogenic bladder
Scoliosis

Dental caries

Hip displacement
Hydrocephalus

Osteoporosis and osteopenia

6.5 (6-7)
6 (5.25-6.75)

6.5 (5.25-7)

32 5.5 (4.25-6.75)

29 4 (3.5-6)
29 5 (3.25-6.75)

28 5.5 (5.25-6)
28 4.5 (4-5)

27 4 (3.25-6.25)
27 4.5 (2.5-6.5)
26 4.5 (3.25-5)
26 4.5 (2.5-5.75)
25 5.5 (2.25-5.75)
24 3.5 (2.25-3.25)
24 3.5 (2-5.75)
23 3.5 (2.25-4.75)

The top clinical topics are shaded. “The frequency score reflects the number of clinical experts who provided the top ranking for each clini-
cal topic. IQR, interquartile range; LRTI, lower respiratory tract infection; GERD, gastroesophageal reflux disease.




Cutolf point for round 3 I

l Ciinical topics included in reund 3

E] Clirical fopics excluded from round 3

Clinical topic

Figure 2: Frequency score of clinical topics by clinical experts. The frequency score calculated by the frequency of inclusion among the top seven of
26 clinical topics developed after round 1 is shown. LRTI, lower respiratory tract infection; GERD, gastroesophageal reflux disease.




Table 22 Top 10 ranked research questions with related clinical topics

Overall
rank

Clinical topic

Research question

1

Feeding tolerance

Disorders of tone

Dysautonomia

Irritability and pain

Irritability and pain

Sleep

Aspiration

Feeding tolerance

Child mental health

Disorders of tone

In children with neurological impairment and medical complexity with
feeding intolerance, do blenderized formulas (e.g. home or
commercially) versus other formula (polymeric or hydrolyzed) improve
outcomes (e.g. nutritional health, feeding tolerance, quality of life)?

In children with neurological impairment and medical complexity with
dystonia, does baclofen versus baclofen plus gabapentin improve
outcomes (e.g. pain, function)?

In children with neurological impairment and medical complexity with
autonomic dysfunction, does propranolol versus gabapentin versus
clonidine decrease symptoms of autonomic dysfunction (e.g. sweating,
temperature dysregulation, blood pressure lability)?

In children with neurological impairment and medical complexity with
irritability, does gabapentin versus clonidine improve outcomes (e.g.
duration of crying, discomfort)?

In children with neurological impairment and medical complexity with
irritability, does cannabidiol and/or tetrahydrocannabinol versus
standard therapy (e.g. gabapentin) improve outcomes, for example,
duration of crying, discomfort?

In children with neurological impairment and medical complexity with
disrupted sleep, does melatonin versus hydroxyzine versus trazodone
versus clonidine improve outcomes (e.g. sleep quality, sleep duration,
daytime function)?

In children with neurological impairment and medical complexity, does
exclusive enteral (tube) feeding (without oral intake) versus a feeding
plan, which includes oral intake, reduce aspiration risk?

In children with neurological impairment and medical complexity with
feeding intolerance, does polymeric formula versus hydrolyzed formula
improve outcomes (e.g. nutritional health, feeding tolerance, quality of
life)?

In children with neurological impairment and medical complexity, does
screening for mental health issues versus standard (no screening)
improve outcomes (e.g. child mental health)?

In children with neurological impairment and medical complexity with
dystonia not responsive to medication, does deep brain stimulation
versus intrathecal baclofen improve outcomes (e.g. function)?

Two prioritized clinical topics did not have a research question ranked in the top 10 (polypharmacy and behavior). The top ranked question
for the clinical topic of polypharmacy was ‘In CMC and neurological impairment, what are the demographics and clinical predictors of a
medication error?’ ({total score=185; median [IQR]=4 [3-6]). The top ranked question in the clinical topic of behavior was ‘In CMC and
neurological impairment, what are the demographic and clinical predictors of challenging behavior (e.g. aggression) and emotional
dysregulation?’ (total score=174; median [IQR]}=4 [3-5]). IQR, interquartile range; CMC, children with medical complexity.




 Consensus successful

* Neurologic and neuropsychiatric topics
dominated

 Other topics such as feeding tolerance
and aspiration also prioritized

.  Topic generation benefited from parental

Interpretation(A) input

 Child mental health and behaviour and
emotional regulation

* Infrequently proposed by clinician panel
in Round 1

« But ... behaviour was suggested by
caregiver panel




« Some prioritized areas overlapped due to
definitional vagaries

 E.g. neuro-irritability and dysautonomia

 E.g. aspiration, LRTI and feeding
tolerance

« Some topic areas prioritized but difficult to

|nferprefqﬁ0n(B) articulate as research questions.
 E.g. behavioural/mental health

« ?outcome metrics ?specified interventions

« Intentional focus on clinical questions and

not the entire healthcare experience of CMC
with NI




e Clinician panel
« All panelists were clinically immersed.

 Diverse, geographical and clinical

Strengths of discipline
t h € St U d y e Strong engagement

 High response rate in Rounds 2 and 3
(88% and 84%)

* +++ input (126 research questions!)




Limited diversity of caregivers involved

Caregivers not involved in Round 3

Limitations of

Clinical topics and related questions were
identified as mutually exclusive may not be in
practice (e.g. aspiration and LRTI)

the study

Limited healthcare professional involvement




Conclusion

s First step towards a research agenda about CMC with NI
..t focused on the addressing of everyday clinical questions

@ Reflects the international consensus of both clinicians and
caregivers

W Engagement with this research agenda may improve the care
*=  received by CMC with NI.
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