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Background Methods Framework
\_ J \_ _/ -
Inborn errors of metabolism (IEM) Network of centers * Longitudinal clinical measures categories:
* A group of >400 inherited metabolic diseases characterized by * Nearly all children diagnosed with IEM in Canada receive care from one * Clinical descriptors, Interventions, Confounders, Outcomes

of 16 Hereditary Metabolic Disease Treatment Centres, based at

defects in one or more biochemical pathways
pediatric academic health sciences centres

e The framework includes:

* Individually rare (birth prevalence 1:10,000 to 1:1,000,000) o . . .  general/common and disease-specific data elements
. o .  CIMDRN’s clinical investigators represent metabolic physicians based at
* Characterized by clinical heterogeneity nearly all (>14) of these treatment centres, working together with * baseline/constant and longitudinal/time-varying measures
* Important to obtain a timely diagnosis and implement effective investigators in the clinical evaluative sciences  Through baseline and time-varying collection of clinical descriptors,
disease management * With foundational funding from the Canadian Institutes of Health approach allows analysis of clinical heterogeneity, including
Research (CIHR), we will collect retrospective and prospective clinical outcomes associated with varying diagnostic categories
: : data for Canadian children receiving care at treatment centres, with . .. . . C . :
Research on inborn errors of metabolism S 2 * Inclusive case definitions designed to ascertain all individuals with a
* Scientific research has led to earlier detection, improved biological o st given diagnosis in order to include the full spectrum of clinical
. . isease Lis :
understanding and corresponding development of new heterogeneity
therapeutics in the field of rare diseases and IEMs in particular TARGET INBORN ERRORS OF METABOLISM Minimum dataset (all diseases)
i i i i i Amino acid / urea cycle disorders
¢ Many dlagnOSEd IEM patlents have Increased |IfespanS Wlth Phenylalanine hydroxylase (PAH) deficiency: phenylketonuria (PKU) and non-PKU hyperphenylalaninemia (non-PKU HPA), U Definitld be S
1 1 Ta I Argi (AG) defici , Argini inic acidemia (argini inate | defici , ASA), Carb | phosphat Di lting f
fewer severe sequelae, reducing mortality and severe morbidity A AC) deficiency sirinosuccnic scidemi rginesucintevosedefitency AA), Cobami shospite e broad soasto efect 081058 Fesuling o
. . . . . . CBS deficiency, Hyperornithinemia-Hyperammonemia-Homocitrullinuria (HHH) syndrome, Maple syrup urine disease _ clinical heterogeneity and ) i i
¢ A Cu rrent prlorlty IS IongltUdlnaI fO"OW'up Of IEM patlents pOSt- (MSUD), N-acetylglutamate synthetase (NAGS) deficiency, Ornithine transcarbamylase (OTC) deficiency, Tyrosinemia (Type |) G(?nferal pa.tlent be as inclusive as possible primary diagnosis or
. . . Information o _ treatment thereof, as well
diagnosis to evaluate outcomes and inform care Organic acid disorders of individuals with T P
B-Ketothiolase (BKT) deficiency, Glutaric acidemia type | (GAI), HMG-CoA lyase Deficiency, Isovaleric acidemia (IVA), 3- possible health issues chronic diagnoses
Methylcrotonyl-CoA carboxylase (3MCC) deficiency, Methylmalonic acidemias (methylmalonyl-CoA mutase deficiency; related to this IEM g
4 ) cobalamin defects), Propionic acidemia (PA)
S Longitudinal clinical measures (priority diseases)
°o o Fatty acid oxidation disorders
Value of Robust Clinical FO"OW-UP Data Medium chain acyl-CoA dehydrogenase (MCAD) deficiency, Very long-chain acyl-CoA dehydrogenase (VLCAD) deficiency,
Carnitine uptake defect (CUD), Long-chain 3-hydroxyacyl-CoA dehydrogenase (LCHAD) deficiency, Trifunctional protein (TFP)
- / deficiency Variables informing
Other disorders diagnosis, tissue Exposures that are Variables reflecting the
e |EM are rare and Clinica” heterogeneous. rObUSt IOngitUdinaI Hurler disease (M?S 1), Pyridoxine-dependent epilepsy, Ga|.aCtosemia (GALT), §X§|Udingepimer§5§ énd kinas? fﬂefiCienCV, involvement, severity, and manipulated by care Hypothesized factors that  health and functional status
o y . . Glycogen storage disease type 1 (GSD1, types A and B), Multiple carboxylase deficiency (MCD)/Biotinidase deficiency pathophysiology related to  providers to change natural might influence the of the patient, including
C||nlca| data are Spa 'se and can be Cha”englng to gather and primary diagnosis and/or history outcome / natural history patient/family-centered
interpret * Priority diseases (BOLD) for in-depth longitudinal data collection: other acute/chronic variables
.y y, diagnoses
* Collaborative, multi-center research is an important tool for Challenges in d|§gn05|s. for- e?(amp.le., existence of non-cla-ssm
: C g . . : cases of uncertain prognosis identified by newborn screening
evaluating health care for individuals with rare diseases: permits , , , r
more robust study designs with larger samples and greater * Pressing questions regarding care
ction fV 3 o 5 - |p o 5 - Known variation in interventions and outcomes Example Disease: Phenylketonuria (PKU)
statistical power tor understanding clinical effectiveness . Policy relevance 9
o |- ' 1t .. : . ‘e . )y e .
Multi-center collaboration also affords opportunltles to take * For the remaining dlseases, we will collect a “minimum?” clinical dataset,
advantage Of ”natural experiments"' . ) . . . emograpnics 12ag8NOsSIS econdaary viagnoses
' to describe prevalence and diagnostic characteristics and to create a . Ascertainment _ Other chronic diagnoses
. . . e . . . - Identifi _ i ;
. Evidence of substantial variation in both treatment practices and consent-based contact registry to support future research iy history R vty
: ) Affected famil b . »
outcomes for I[EM across centers, in Canada and elsewhere Data collection  aopigmant BT Y MEMBES ihenylalanme 5 tH;atIth car v.;;s
. ] ] ] _ Treatment centre - yrosine - cute/intermitien 1agNOoSeS
(Potter et al.,, 2012, GIM; Potter et al., 2012, JIMD) * Key sources will be from retrospective chart abstraction and - Imaging studies
* “Practice-based evidence”: clinical evaluative research in a real- orospective data entry during clinical encounters el es e e
world setting: rigorous observational evidence (Westfall et al., - Data will be collected on patient characteristics, clinical interventions
/ 4 . - Health status
2008, JAMA, Horn & Gassaway, 2010, Med Ca re) and outcomes (Prescribed vs actual) :haut;?ii?zzry studies - Development assessment
- Care coordination - Education
. . e . . . . . . - Prenatal history - Imaging studies .
* Collection of existing clinical information on care and outcomes, « Secure electronic data capture tool: Research Electronic Data Capture ‘Neonatal history ~_ Har MY ggucation pora hool Placement/function/performance
to identify patterns of interventions associated with better (REDCap) - Vieasurements ~Phenylalanine  ~Health status - Pharmacotherapy
' . . - Health status _ Protein - Risk factors Treatment
outcomes in particular groups of patients - Laboratory studies: e - Family structure  Comolications
monitoring _ Counseling - Socioeconomic status _ Compliance
* A multi-center practice-based evidence program necessitates Framework development -Home monitoring  _ SooeePt  Complications of underlying disease
_ . . . . . - Biomarkers
agreement among centers on a minimum dataset comprised of * Based in part on an environmental scan to identify related
rigorous yet parsimonious measures of baseline and time-varying initiatives in Canada and internationally -
clinical variables and biomarkers INTERNATIONAL ENVIRONMENTAL SCAN
Next Steps
* Such research also requires consensus case definitions or — e — ? e o "
standardized collection of important diagnostic parameters T
- inborn errors amino acid metabolism ¢ Develop data elements With Operationalized definitions Within the
@ A - momeroripamesan framework categories for all CIMDRN IEM targets
Objectives oo seenne * Finalize elements with consensus process including all participating
\_ W, R ' ................................ ; metabolic disease Centres
* The Canadian Inherited Metabolic Diseases Research Network o8 articles . * Translate framework into a database (REDCap) to collect clinical data
(CIMDRN) is a national, multidisciplinary practice-based research 31 articles articles through the
. . . (initiative-related, or discussed reference lists 4
network designed to develop the evidence needed to improve specific outcomes of interes) ) )
outcomes for children with IEM Value and Contributions
\
* As part of CIMDRN’s program of research, our clinical data Summary tables:
. . . . . . . . . iledd ipti f related initiati . .
collection working group aims to identify meaningful longitudinal _ E:::Ine:easisr::::?t:s;p;fa::nall?zI::tdI::i:itions) T, * The framework supports practice-based evidence to overcome
clinical outcomes and the intermediate indicators of disease critical challenges of clinical longitudinal research on outcomes for
management that will help us to predict such outcomes * Key initiatives/collaborations: IEM and other rare diseases
» Toward this goal, here we present a framework we have * Newborn Screening Translational Research Network (NBSTRN) — e Consensus among multidisciplinary representatives from all
developed to guide the systematic collection of clinical data useful Longitudinal Pediatric Data Resource (LPDR) hereditary metabolic disease centres in Canada
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