Background

Spinal Muscular Atrophy (SMA) is a rare genetic neurodegenerative disease, and real-
world data (RWD) that can be used to understand the current disease landscape,
evaluate outcomes, and create evidence to improve the standards of care is limited.

In 2018, Cure SMA launched the SMA Clinical Data Registry (CDR), a RWD source with
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Results — Customized Framework

 In this assessment, we identified 44 criteria [Tables 1-4]:
Documentation and supplementary resources: 13
Data quality: 16

Fit for purpose: 9

Interoperability: 6

Evaluation of an Electronic Medical Records-Based Spinal Muscular Atrophy Registry
for Outcomes Research Readiness: Results from a Comprehensive Gaps Assessment

Results — CDR Scoring

« At the time of the gaps assessment (June 2022), the CDR had met 14/44 criteria; however, 10

additional criteria have since been met [Figure 2].

Figure 2: Criteria Met by the CDR within Each Gaps Assessment Category
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Figure 1. High Level Structure of the CDR
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Required vs optional data: Clear documentation stating which variables are required for transfer

Best practices/ Data management manual: Best practices document for analyses as well as a data management manual to document how to
handle and resolve various data issues

Data strategy document: Document outlining 3—5-year goals for the data and outlines the end goals for the CDR (e.g., time to treat analyses,
multidisciplinary care)

eCRF user manual: A comprehensive manual that outlines how to complete the eCRF

Definition of all eCRF metrics: Clear and comprehensive operational definitions outlined for each question

Data/platform issues log: A way to track or log for all platform or data issues and resolutions

Data sharing standard operating procedure (SOP): Document outlining the de-identification procedures, transformations, data cleaning, and
transfer method for data sharing of patient level data with external parties

CDR training materials: Training resources outlining setup, biases, limitations, etc. for anyone who is not familiar with the database
Data sharing data dictionary: Data dictionary for any external party receiving a de-identified data cut

Table 2: Criteria in the Data Quality Category

DATA QUALITY

Documentation/
Supplementary Resources

Data Quality Fit for Purpose Interoperability

mm=m Criteria met as of June 2022 ~ Additional criteria met as of February 2023

* Once the gaps assessment and prioritization exercises were complete, we identified five high priority

improvement areas, which encompassed multiple criteria [Figure 3].

Figure 3: High Priority Improvement Areas Identified for the CDR
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« As of March 2023, the CDR is comprised of data from ~850 consented patients with SMA Missing data checks: Data completeness checks run on a regular basis to flag missing data at multiple levels checks (including
who are receiving care from 20 of the SMA Care Center Network (CCN) sites across the eCRF question requirements: Method for determining complete forms vs partially complete forms and reducing the amount of missing data » Missingness quality plan)
External completeness benchmarks: Completeness benchmarks to appropriate gold standards checks

United States; however, documentation patterns, EMR systems, and data transfer
method vary across data-contributing sites, which may impact data quality.

We sought to explore gaps in CDR processes to understand steps needed to improve

In addition to internal knowledge and experience with the CDR, content from existing
RWD frameworks, such as the Agency for Healthcare Research and Quality (AHRQ)!2,
the Learning Health Network3, and other published resources were incorporated?.

The compiled criteria fit within four categories:

2. DATA QUALITY
criteria related to ensuring high data quality, accuracy, completeness, and timeliness.

4. INTEROPERABILITY, COMMUNICATION, AND ISSUE RESOLUTION:
criteria related to how information flows into the Clinical Data Registry, data-related communication back to
the sites, and how to efficiently resolve issues.

After the framework was complete, we assessed if the CDR met each criterion; If there
was opportunity for improvement, a recommendation was provided on how to fill the gap.

Finally, external RWD experts were consulted to add criterion, prioritize gaps, and
provide recommendations for timing/implementation.

Ensure relevant data in tables: Ensure each table within the registry (e.g., patient, procedure, medication) contains appropriate data
Data quality by transfer type: Understand if there are any quality issues by data transfer method: CCD, FHIR (directly from EMR), FHIR (data
warehouse or RedCap)

eCRF validation checks at entry: Method for flagging invalid data as it's being input into the electronic form

Table 3: Criteria in the Fit for Purpose Category

Linking tables: Method for linking patients together longitudinally across tables

Consistent identifiers: Consistent unique IDs that do not change over time

Missing tables per patient: Flagging patients from sites that do not contribute specific tables

Last updated date: Identifying last date of data transfer per patient

Inactive patient flag: Method for identifying inactive patients

Duplicate patient flags: Method for flagging duplicate patients for de-identified datasets where patient identifiers are not present
Measurable outcomes of interest: Dataset contains measures of interest that can be measured and analyzed

Metric standardization: Standardization or harmonization of metrics for analysis (e.g., coding systems such as ICD-10)

Data generalizability: Understanding of the generalizability of the dataset and how well it reflects the US population with SMA

Table 4: Criteriain the Interoperability Category
INTEROPERABILITY, COMMUNICATION, AND ISSUE RESOLUTION

Site data access: CCN access to individual data for their site as well as aggregated data and graphics for assessing target outcomes and quality
metrics

CCN ad hoc queries: A process for ad hoc queries able to be completed if requested by CCN site

Collect SMA data from EMR: All sites using automated data transfer methods with limited / no reliance on manual entry through supplementary
eCRF

Regular site data quality touchpoints: Regular touchpoints with the CCN sites to discuss data-related issues

Site data-related point of contact: Identification of at least one individual to serve as a contact for IT/data related questions

Registry platform point of contact: A singular point of contact for the sites to reach out to for troubleshooting data issues

* Plausibility checks
* Verification checks
* Validation checks
» Concordance

. . . . . Invalid data flags: Method for flagging invalid data if it does get input into the registry checks
data qua“ty and to increase the confidence of future CDR anaIySIS deSIQnS to Support EMR data accuracy: Implementation of checks comparing data found in EMR to other sources (eCRF, patient chart, etc.)
various use cases. Identify duplicate patients: A method/algorithm to identify patients that appear as two separate IDs (same patient consented at 2 sites
contributing data)
QC automation (scalability): Automation of all quality control checks
M et h (@) d S Timely and consistent data: Consistent and timely data transfers from all sources
Accessible archived data: Archived versions of the full database saved regularly so that historical versions can be accessed anytime
. . . . Data tracking over time: Track the number of data points from each site longitudinally
« We created a customized framework based on the CDR that included criteria that an eCRF data entry tracking: Tracking the individual who input the data into the eCRF
EMR-sourced registry should have in p|ace_ Data quality by transfer type: Comprehensive understanding of any issues with a particular method of data submission (e.g., FHIR vs CCD) CO N CI us | on

» This CDR gaps assessment was meant to be used as a starting point and is a dynamically evolving

assessment.

The creation of any novel dataset with data sourced from multiple sources/pathways will always be met
with unavoidable challenges, but an analysis of the system and processes surrounding the dataset can
help reduce risks and improve quality and accuracy.

This analysis highlights the importance of having the right processes in place to ensure the data is high
quality, reliable, and appropriate for the research question of interest to minimize bias and maximize
impact.
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