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HDR Phenotype landscape ii

1. CALIBER and the Concept Library — excellent resources for definitions.
2. Gateway — excellent resource for datasets, which in turn link back to CALIBER (and the
Concept Library) for cohort identification.
Q: What if | want to use a definition to identify a cohort in a local dataset (i.e. a dataset

that isn't available through the Gateway)?

A: Definition implementation required.



Potential implementation requirements

1. I'm not a developer. | want something | can execute straight away.

2. | am a developer, but | want a structure in which to work (e.g. develop the definition
implementations provided by others).

3. | am a developer, but | have an existing set of implementation units that | want to

standardise (for others).
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Supported by multi-layer model i

The library is backed by a workflow-based, multi-layer phenotype model:

e Abstract Expresses the logic of a phenotype through a set of simple sequential,

potentially nested steps, each of which is annotated with multiple descriptions, in order to
tackle complexity.

e Functional Specifies the metadata of entities passed between the operations within the
abstract layer, e.g., the format of an intermediate cohort.

e Computational Defines an environment for the execution of one or more implementation
units (e.g. a script, data pipeline module, etc.) for each step in the abstract layer,
providing a template for development.



Supported by multi-layer model
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Figure 1: Structured phenotype definition model (step) and implementation units.



Supported by multi-layer model

step
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Figure 2: Individual step of COVID-19 structured phenotype definition and new implementation units.



(1) Execute straight away



Download each phenotype as a CWL workflow and execute with minimal dependencies.

A

COVID-19 (coronavirus). DOWNLOAD

covidl9-phenomics &

“covid-19.



Different data sources?

Select appropriate data connector (e.g. i2b2, OMOP, CSV) prior to download.
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Available phenotypes

Have imported, standardised and provided implementations for 333 existing definitions:
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(2) Structure in which to work



Configure download

Configure a set of existing implementations you're comfortable editing prior to download:

Select implementation:
|OgiC knime -
‘abnormal-lab’ VIEW

An abnormal lab value is defined as one of three
different exacerbations in blood sugar level.

W

Output Output of patients flagged as having an abnormal lab result. (csv)
Input Potential cases of this type of diabetes.

W
Step
0{2}3 Select implementation:
boolean python ~
rx_t2dm_med-abnormal-lab’ VIEW

An abnormal lab value is defined as one of three

different exacerbations in blood sugar level. 11



(3) Use of local implementations



Multiple implementations

Upload alternate implementations for a given abstract step, based on locally developed units:

— n_t2dm_med-abnormal-lab.knwf
=" & . .
Browse... No file selected. knime
load external logic boolean output

rx_t2dm_med-abnormal-lab.py

Name rx_t2dm_med-abnormal-lab Browse... No file selected. python ~

ADD
Describe An abnormal lab value is defined as on
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Authoring

Author new definitions:
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e Further leveraging the multi-layer model to express relationships between phenotypes
(e.g. sub-phenotypes) at each layer of the model.

e Publish more implementations for complex disease-specific phenotypes - Covid-19, Stroke.

e Explore the use of Phenoflow as a validation tool.

e Existing work: AMIA Summits 21 paper with Northwestern [1].
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e Increase the library of workflow modules (e.g. types of dataset connectors) ready for

download and use.

e Automatic data conversion to enable use of different implementation techniques on same
dataset, e.g. conversion from CSV to DB to allow use of SQL scripts.

e T[race the evolution of phenotype implementations through use of data provenance.

e Further explore the impact of phenotypes on clinical trials.

e Existing work: MIE 21 paper [2].
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