Rare Disease-Target Gene Treatment Knowledge Mining
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Abstract Workflow Interventions:

. Focus on pediatric treatments

* Focusonthose that stabilize/improve,
though contraindications included

. Categories: medicine, surgery, diet, device,

Annually, up to 10% of the nearly 3.6 million infants born in the US are admitted to a hospital, many of which end
up in an intensive care unit (ICU). About 33% of those infants hospitalized in an ICU are thought to have an
underlying rare genetic disease and may be a candidate for individualized therapy. Delays in time to intervention

: : .. : : : th
occur when a provider spends hours pulling and reviewing relevant literature or when access to specialty care is orher
Labl e 5-10 mostrecentyears
unavailable.
Sources:

RCIGM has developed a Genome-to-Treatment platform in conjunction with Rancho to provide accurate
Information when a rare disorder is identified to enable timely informed decisions about treatment.

. PubMed, Conference abstracts
. Data aggregation sites
. Clinical trials

Enriched with:
. OMIM/Orphanet IDs

Knowledge mining and data curation from public data sources was performed by Rancho to find existing
treatments associated with any variants of a target gene and disease of interest. Originally, public data sources
were manually searched and curated for all interventions mentioned. Automated processes now increase data

. URLSs
acquisition and reduce time to results. 700 gene-disease combinations and thousands of public data sources - GARD, GHR, DrugBank
have been reviewed and curated. A combined governance team assess the complexity of work and progress * Incidence Data

. Age of Onset (neonate, infant, child)
. Clinical Summaries

Delphi Panel Review Criteria:

. Efficacy

. Appropriateness to pediatric setting

. Precautions evaluated

. Subpopulations of affected cases

. Categories: Curative,
Effective/Ameliorative, Still in
Trials/Unproven, Contraindicated

. Rated on priority of use (first, second, third
line treatment, etc.)

. Estimate need to treat the disorder
(urgent, semi-urgent, not urgent)

. Quality of supporting evidence
(Authoritative published clinical practice
guideline, Cohort Study or Studies, Case
Report(s), Expert Opinion)

against disease-target gene coverage. Focus on pediatric cases and most recent evidence from human studies
resulted in over 10,000 potential interventions submitted for review.

After data mining for gene-disease-treatment was completed, the information is reviewed by a dedicated clinical
and biochemical genetics team to identify 1) if the condition is appropriate for inclusion in a rapid-whole-genome
newborn screening panel and 2) what interventions are appropriate for inclusion in a web-based tool, either for
acute care or for newborn screening follow-up (Gene-to-Treatment; BeginNGS). Data is collected using REDCap.
Additional review is performed by a physician and laboratory director comprised workgroup to evaluate final
Inclusion to BeginNGS.

585 disorders were reviewed for ICU presentations and 455 disorders reviewed for newborn screening. Of the
Interventions that were curated, 1,208/10,380 (11.6%) were retained in the ICU set and 835/7,623 (11.0%) were
retained in the NBS dataset. Through the course of this partnership, time per gene-disease pair has decreased
from >15 hours in 2020 to <5 hours.

Leveraging advances in technology for information curation of gene-disease-treatment is increasingly important as
more infants are screened and the number of available treatments expands.
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