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Document Intent

As defined by the US Food and Drug Administration (US FDA), Real-World Data (RWD) are data
relating to patient health status and/or the delivery of health care routinely collected from a
variety of sources. Similarly, Real-World Evidence (RWE) is the clinical evidence about the usage
and potential benefits or risks of a medical product derived from analysis of RWD.! RWD reflect
the experience of patients in real-world settings rather than clinical trials, and thus, there are
inherent challenges in assessing and ensuring data quality. An argument can be made that
imposing clinical trial standards (e.g., Good Clinical Practice or GCP) may not always be
feasible or appropriate. Health authorities are starting to provide RWD-specific clarity on
expectations regarding data quality and how stakeholders can demonstrate that RWD are
reliable and relevant for regulatory purposes. This document and the considerations described
herein are intended to help sponsors and other stakeholders such as data service providers, in
appropriate circumstances, demonstrate to health authorities that specific RWD sources can
serve as a reliable basis for regulatory decisions regarding product effectiveness.

This document was informed by regulatory guidance and frameworks infended to help ensure
both the reliability and relevance of RWD for regulatory decision making. Considerations related
to the accrual, provenance, completeness and accuracy of RWD focus on the processes and
procedures followed in order fo demonstrate the integrity or reliability of the data.
Considerations regarding relevance are intended to help ensure that a RWD source includes
data required to answer a specific scientific question. Taken together, the considerations help
inform whether RWD are fit for purpose for regulatory decision making. The considerations are
robust, but not meant to be exhaustive, and will vary depending on the specific use-case,
therapeutic area, and other circumstances. Accordingly, the considerations are not intended to
be applied rigidly or exclusively nor to be viewed as the only approach to audit readiness in
studies that incorporate and rely on RWD. Each sponsor, data service provider, or any other
stakeholder must decide for themselves how best to use RWD/RWE, incorporate RWD into study
design and execution, and how best to convince regulators (during the audit and inspection
processes or otherwise) that RWD/RWE being proposed is fit-for-purpose to answer specific
scienftific questions to support regulatory decision-making.

Intentionally, the suggested considerations can be similar or overlapping across the different
pillars. The intent of this document is to provide a snapshot of potential considerations based on
the information available at the time this document was released. Readers may select which
considerations are relevant for their situation or timepoint in the process of assessing and using
RWD for regulatory purposes. Although we expect future adaptations, clarifications and
changes in the related health authority guidance or regulations, we do not plan to issue
updated versions of this considerations document. Organizations may elect to use this version to
create or adapt their own set of standards or Quality Management System documents.

TransCelerate is presenting these as considerations and not requirements because: (1) individual
companies are best situated fo decide whether and to what extent each applies in a given
submission; and (2) only regulators have the authority to provide requirements. There are many
relevant parties involved in the generation of RWD and RWE. This document outlines some
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considerations regarding data quality but does not dictate who is responsible for specific tasks.2
Sponsors and data service providers will need to work in collaboration, as a practical matter, to
define the considerations they find necessary for their specific use-case including role
expectations, in other words, who does what.? This is an opportunity for data service providers
and sponsors to collaborate as a means fo find new and novel ways to produce regulatory
ready data.

TransCelerate recognizes that while the compliance burden may rest primarily with a sponsor,
satisfying compliance requirements often requires substantial support from other stakeholders
including sites and data and tfechnology vendors. Sponsors and these other stakeholders may
want to consider proactively addressing how any such burden will be managed without unduly
burdening any particular stakeholder.

The authors of this document also acknowledge that the considerations listed are not all-
inclusive and in addition not all use-cases will require that all considerations are met. It is
intfended to support sponsor companies and other stakeholders that deal with or manage RWD
in efforts to meet the health authorities’ expectations regarding data quality when using that
data to support a regulatory decision.

a This paper is infended to help relevant stakeholders engage with regulators and persuade
them that RWD can be used reliably for regulatory decision-making. This paper does not seek
to address approaches for complying with any specific regulations or laws. Entities collecting
and using data and/or submitting real-world data to health authorities remain solely
responsible for ensuring their own compliance with any applicable laws and regulations.

b Several of the considerations in this paper may lead a party to consider changes to a clinical
trial agreement or other confract. Discussing content of confractual terms or whether a
given issue should be addressed in a contract is beyond the scope of TransCelerate initiatives
and left to the discretion of individual companies. Similarly, any public comments received
asking for contractual language or steer were not addressed as they are beyond
TransCelerate’s remit.
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Background & Rationale

In recent years, increased emphasis has been placed on the potential for RWD and RWE to
inform regulatory decision-making related o the effectiveness/safety of pharmaceutical
products. Recent activities by regulatory authorities around the world (e.g., US Food and Drug
Administration (FDA) release of guidance documents; establishment of the Heads of Medicines
Agencies (HMA) / European Medicines Agency (EMA) Big Data Steering Group and ifs
associated outputs) serve to reinforce this emphasis. In 2018, the US FDA published an initial
framework related to the use of RWD/RWE to support regulatory decision-making for medical
devices.! The 2018 framework defined concepts of data reliability, relevance, and quality
control all with the goal of assessing whether a given data source is “fit-for-purpose” to address
questions on a given medical devices for consideration by regulators. These initial concepts
were then expanded by the Duke-Margolis Center for Healthcare Policy (Duke-Margolis) through
a series of workshops that included healthcare experts from academia, government, and the
pharmaceutical/biotechnology industry.!-3 These workshops further developed this framework
by describing key conceptual components of data reliability, relevance, and quality such as
data completeness, provenance, plausibility, and accuracy. Subsequently, in 2021, the US FDA
published a series of guidance documents that outlined key considerations for RWD and RWE,
including the conduct and use of non-interventional studies which included information on the
assessment of RWD quality.s7 Similar efforts to develop guidelines for the use of RWD are
currently underway by the EMA as well as health authorities in other countries4¢ and while
finalizing this document, the FDA released a final guidance “Considerations for the Use of Real-
World Data and Real-World Evidence To Support Regulatory Decision-Making for Drug and
Biological Products” that clarifies many of the expectations the agency has for data quality and
the resultant needs to aid regulatory decision-making.”

While these expansions and clarifications of the data quality assessment frameworks are
important fo better assess whether a RWD source is “fit-for-purpose”, there is a gap in translating
them into a functional format for use by data service providers/aggregators as well as end-users
such as pharmaceutical product developers to enable these stakeholders to demonstrate to
regulators that the RWD/RWE used in specific trials are fit-for-purpose for regulatory decision-
making. Indeed, a recent publication suggested that “The research community should prepare
for a future in which data quality requirements are carefully calibrated to match the risk and
impact of the decision being made.”8

Several “checklists” assess the quality of RWD that are aligned with the developed frameworks.?-
13 This paper does not attempt to assess the quality or utility of these checklists, which focus
largely on downstream aspects of RWD use such as observational or non-interventional study
design and the quality of data analysis rather than quality related to the collection and handling
of the source data (or the “upstream” efforts). Therefore, additional efforts are needed to
develop practical approaches for establishing that RWD sources are suitable and “fit-for-
purpose”. Approaches would ideally utilize the concepts defined in existing frameworks and
incorporate feedback from both providers and users of RWD to generate methods for
demonstrating to regulators the quality of RWD sources and building regulators’ confidence in
the processes used to create data sets that may be used in regulatory decision-making.
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The goal is to identify the types of issues/questions that sponsors would need to address in their
study documents, which in turn should help stakeholders working with sponsors to determine
what documentation about their data collection and database quality assurance processes
and records may be sufficient to satisfy the regulatory requirements relating to data quality,
depending on the intended use. One key benefit of this project is that it will help all parties
contributing to data used for evidence (such as researchers, sponsors and “data suppliers”) to
better understand why it is important to document how they collect, clean, harmonize,
fransform, or otherwise curate RWD, and will help to put forward coherent, fransparent written
explanations on data collection to sponsors and regulators.

The TransCelerate RWD Audit Readiness Initiative was started in 2020 to operationalize the
thought leadership stemming from Duke-Margolis/FDA and others on the use of RWD/RWE in
regulatory decision-making for product effectiveness. This initiative leveraged health authority
and DSP interactions to develop an approach to documentation that supports quality
management (quality assurance, quality control, and audit) for RWD sources to assuring health
authorities that RWD can be sufficiently reliable to justify use in regulatory decision-making.
Specifically, the RWD Audit Readiness Inifiative sought to develop a functional list of key
considerations of RWD quality that are derived from and meant to complement current
frameworks and guidance documents generated by institutions such as the FDA, EMA, and
Duke-Margolis. This list of considerations can assist researchers interested in using RWD in (a)
helping them to identify factors and circumstances that may affect a health authority’s views
about data reliability (b) identifying possible types of documentation that would help establish
the reliability of RWD/RWE during regulatory audits and inspections. The overall goal of this list of
considerations, when used in conjunction with published frameworks and guidance documents
from regulatory agencies and other groups of experts, is to help provide insights intfo what
factors and circumstances may affect a health authority’s wilingness to accept and use RWD as
a basis for regulatory decision-making in the drug approval process (understanding that RWD
may or may not be used as the sole basis for regulatory decision making). The considerations
outlined here are suggestions and the organizational processes, methodologies, and quality

activities should be described in organizational Quality Management Systems.
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Overview of Methodology

Step 1: The considerations list was developed in a step-wise fashion summarized in (Figure 1).
First, a comprehensive literature review was conducted to identify and summarize key concepts
of RWD quality.348-1013-3¢ These key concepts, termed “pillars”, were defined as "Relevance”/
“Accrual” / "Provenance” / “Completeness” / “Accuracy” based on prior work by FDA and
Duke-Margolis (Figure 2). These five pillars were further categorized under the broad categories
of Data Reliability and Relevance based on the findings from the literature review. In addition,
key study documentation that could be used as evidence to support each pillar was also
identified as part of this literature review.

Step 2: The output of this literature review was presented in draft format to a broad set of
stakeholders to obtain feedback on the definitions of the conceptual pillars and the types of
supportive documentation that could be used to demonstrate quality of a RWD source. In 2021,
the RWD Audit Readiness Initiative sought feedback from data service providers (DSPs) via a
survey regarding their views on what would feasible to include in an “Audit Readiness” tool
targeting data relevance and reliability, from the perspective of organizations who provide RWD
for research purposes. For instance, we were interested in knowing what types of
documentation would be feasible for organizations who provide RWD for research purposes to
share with their clients/health authorities to help verify the relevance and reliability of the RWD
they provide. The survey asked several questions aimed af identifying the types of documents
that could ultimately be made available to regulators as a means of building confidence in
RWE/RWD for use in regulatory decision-making. The results of that survey made it clear that DSPs
would be more comfortable sharing information if tied fo a health authority request. We believe
that, by working together to allow auditors and inspectors to examine documentation covering
methodologies used to collect, manipulate, and report data used in regulatory decision-making,
sponsors, other consumers of “purchased” RWD, and DSPs can build regulatory trust in
RWD/RWE, collectively expand usage of RWD/RWE, create new business opportunities for DSPs,
and thereby capture benefits for DSPs, data users, regulators, and patients.

Step 3: The literature review and feedback received formed the basis for a brainstorming
exercise to develop an initial list of considerations under each conceptual pillar. The creation of
the considerations list was accomplished by members of the TransCelerate Audit Readiness
Initiative tfeam. These considerations were initially phrased as questions about documentation
that could help DSPs and/or sponsors demonstrate quality under each conceptual pillarin a
real-world data set. Considerations were focused on understanding processes utilized by
DSPs/sponsors to evaluate and assure the quality of the RWD.

Step 4: This inifial list was then reviewed and refined to make language consistent across each as
well as identify potential considerations that may cover multiple conceptual pillars (in this
exercise we acknowledged that there may be redundancies across pillars but reasoned that
leaving those in brought some value as it enabled each pillar o “stand alone”). Lastly, for each
consideration, a rationale was provided to support the inclusion of a given consideration in this
document as well as to provide a quick reference for each consideration with respect to its
relationship to the underlying conceptual pillar and value in proving to regulators that data are
fit-for-purpose.
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Step 5: Once the workstream members completed Step 4, the document was released for
“Public Review” from November 2022 to February 2023. Direct feedback was sought from
pharmaceutical companies, data companies, and thought leaders in the area. Furthermore,
TransCelerate sought review through other channels, most notably LinkedIn®. The LinkedIn® post
had 188,808 “impressions,” 1,185 “clicks,” and 1,182 visits to the TransCelerate website where the
draft Considerations document was stored. Substantial and detailed feedback on the draft
Considerations was received from 26 unique organizations who provided over 250 comments.
TransCelerate is very grateful to all commenters for their thoughtful consideration of this paper as
well as the effort, knowledge, and thought that went into the comments received.

Step 6: After “Public Review”, workstream members reviewed all comments and worked to
address them. For comments received that focused on subject matter within this Considerations
document’s infended scope, the workstream members determined how best and to what
extent to address the comment within this document. Some comments did not call for a
specific edit or were addressed by edits made in response to other comments. Several
comments focused on subject matter outside this document’s intended scope. To avoid
unmanageable "scope creep”, the team decided not o expand this document to address such
comments, notwithstanding the insightfulness reflected in many of the comments. Some other
comments would have required fundamental changes to the structure of the paper, and
accordingly, could not be addressed at this time. This final version of the document is the result
of that process.
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Figure 1: Audit Readiness Considerations Development Process

Objective: Develop list of considerations for users of Real-World Data to
describe key components of RWD source quality

Literature Research

Evaluate literature in the public
domain and assess how wide the gaps
are in practical approaches to
data relevance and reliability.
Synthesized research into five
key conceptual "pillars™:
Relevance, Accrual, Provenance,
Completeness, Accuracy (see Figure 2)
Pillars were further categorized under
data reliability and relevance based on
the findings from the literature review

Internal Review

Following multiple reviews within
the TransCelerate Audit
Readiness Initiative Team, the
considerations were shared with
the TransCelerate RWD
Reference Team, composed of
sponsor company RWD Subject
Matter Experts, for review and
feedback

Stakeholder Feedback

Qutput of this literature review
were presented to Key Opinion
Leaders from academia,
industry, and government as
well as fo the US FDA fo obtain
feedback on the definitions of
the conceptual pillars and the
types of supportive
documentation that could be
used to demonstrate quality of
a RWD source

Draft Considerations

Draft considerations
were developed under
each conceptual
pillar. Considerations were
focused on understanding
processes conducted to
evaluate and assure data quality
of the RWD source. A rafional
was added for each
considerations fo support its
inclusion

External Review

The draft considerations were
shared with external
stakeholders for feedback via
several avenues including, a
meeting with Data Service
Provider Consortiums, health
authority engagements, and
a public review period
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Release Considerations

Draft considerations were
updated based on internal
and external stakeholder
feedback. The draft
considerations reflect current
day thinking and are publicly
available for download on
the TransCelerate RWD
website




Figure 2: Landscape Assessment Insights Pillars23.10.15.37
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Term Definitions

Throughout this document various terms are used that merit definition. The following glossary
defines how the TransCelerate Audit Readiness working group interprets each term as used in
this document. Guidance/frameworks from FDA and EMA can provide more details. We
acknowledge that there are cases where both variations my exist in definitions within each
organization as well as variations between different regulators. Accordingly, we recommend
that these terms are defined at a project level to ensure common understanding when using this
document.

Accrual

Process by which data are collected/aggregated and patients are included in a study
(including record prompts for entry/exit from dataset, operational definitions, inclusion/exclusion
criteria and consent/assent).

Accuracy

Whether data values stored for an object are correct values and stored in consistent and
unambiguous form. EMA defined accuracy as “defined as the amount of discrepancy between
data and reality.”3s

ALCOA/ ALCOA +

ALCOA and ALCOA+ refers to a set of principles used across industry to help articulate the basic
requirements of documentation and systems used in regulatory submissions. The ALCOA
acronym breaks down as follows: Attributable, Legible, Contemporaneous, Original, Complete.
The + refers to the following attributes: Consistent, Enduring, Available, Traceable. More
information on these principles is available on the web.!

Audit Trail

Documentation that allows reconstruction of the course of events.20 |In the case of an electronic
system, an audit frail will indicate the time and date of original entry, who entered it, fime and
date of any changes made and by whom, as well as the original and updated values as
appropriate.
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Completeness

Presence of all needed and expected elements for a given percentage of data points of an
individual variable. EMA defines completeness as “completeness measures the amount of
information available with respect to the total information that could be available given the
capture process and data format."38

Data Management Plan (DMP) / Data Handling Plan (DHP)

A formal document that outlines what will be done with the data during and after a research
project, documents the lifecycle of the data.

Data Dictionary

All the variable names and values that are available in the database.

Data Relevance

Whether the data adequately address the applicable scientific/regulatory question or
requirement, in part or in whole, including whether data set appropriately captures exposures,
outcomes, and covariate and whether the data are generalizable.

Data Reliability

Whether the data adequately represent the underlying medical concepts they are intended to
represent.!

Data Service Provider (DSP)

Data holder, owner or aggregator that has the ability to fransfer or share data with researchers,
inclusive of host or owned data that is captured in the course of the patient journey.

Data Transformations

The process of converting, cleansing, and structuring data info a usable format that can be
analyzed to support decision making.

COPYRIGHT © 2023 TRANSCELERATE BIOPHARMA INC. ALL RIGHTS RESERVED. 12



Fit-for-Purpose

In the context of this paper, the term Fit-for-Purpose is used to describe the quality of the data as
it pertains to its use in regulatory decision-making. The determinants are based on the specific
use of the data and regulatory requirements.

Missing Data

Data that would have been used in the study analysis but were not observed, collected, or
accessible.s

Marketing Authorization Holder

The Marketing Authorization Holder (MAH) is the entity given license to market, sell and/or
distribute a medical product in a specific geography, could be a pharmaceutical or device
company, contracted service provider, etfc. This term is used in relation to real-world data
connected to pharmacovigilance and adverse event reporting for safety surveillance.

Metadata

The descriptive data that characterize other data to create a clearer understanding of their
meaning and achieve greater reliability and quality of information.3?

Provenance

Records that enable tracing the origin(s) of data, sometimes including a chronological record of
data custodians and fransformations (sometimes referred to as “data lineage” or “data
traceability™).40

Quality Assurance

Conisists of proactive and retrospective activities undertaken to evaluate whether prespecified
requirements are fulfilled.!

Quality Control

Conisists of the steps taken during data curation to ensure that the data meet prespecified
standards and are reproducible.!
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Representativeness

The extent to which the population in a data set represents an intended (larger) population.

Record Prompt

The class of events that prompt the creation of a record within a dataset (e.g., emergency room
visit, dispensing or order written for a medication).

Sponsor

A clinical study sponsor refers to an individual, company, institution, or organization that takes
responsibility for the initiation, management, and/or financing of a clinical study or trial.4!
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Relevance Considerations

The following considerations and potential supporting documentation may help demonstrate
whether the data adequately address the applicable scientific/regulatory question or
requirement, in part or in whole, including whether data set appropriately captures exposures,
outcomes, and covariates and whether the data are generalizable.

Relevance Considerations & Potential Supporting Documentation

PICOTS framework: Consider employing the PICOTS framework (or alternatives) to
clearly lay out justification for relevance of the data source (EHR, claims, registry, other)
and design. P: Patient population; I: Intervention; C: Comparator; O: Outcome; T:
Timing; S: Setting

Purpose of Consideration

Situates this consideration in a broader scientific context and provides accepted
framework for thinking through research question(s).*

Analysis data sets: It will be helpful to be able to list and describe all data sources
contributing to the analysis.
* How are the data considered “Fit-for-Purpose™ under the definition described
by Duke-Margolis and FDA Considerations?
* Inclusion of information on system types, whether public or private, and purpose
of original data collection should be thought of as a part of this consideration.
What possible gaps or biases are inherent in the original datasets, what methods
were used to overcome those issues?

+ Showing how the data are considered “Fit-for-Purpose” under widely accepted
definitions lends credibility to methods and conclusions. 47

+ Duke Margolis defines Fit for Purpose as “guided by 4 distinct considerations:
the question the research group is seeking to address, the clinical context within
which RWE is being generated, the availability of RWD of appropriate relevancy
and qudlity, and the application of frusted methods for turning RWD into
actionable evidence.

*  Fit for purpose can be thought of as a real-world dataset that is meaningful,
valid, and transparent, and therefore appropriate to answer a specific question
in a particular clinical context. Fit-for-purpose RWD should be characterized as
robust and representative of the population of interest, as well as of requisite
quality to accurately capture critical endpoints and covariates.”#

Selection of data set: How was the original dataset selected for use?

* Describe how datasets were assessed for feasibility - which data sources
were accessed when designing the study, summarize results from feasibility
evaluations or exploratory analyses of those data sources, descriptions of the
processes used in this regard will help create a level of transparency that can
be used fo show relevance.

* Be able to explain and provide supportive rationale for the selection or
exclusion of relevant data sources from the study.

*  Audit frails should be used in the datasets to show access and analyses
performed.

* FDA states that datasets should be assessed for their feasibility and fitness for
use. This can be done prior to writing a protocol to be efficient in the choice of
datasets.

+ “Evaluations of data sources or databases for study design or feasibility
purposes serve as a first step to (1) learn about the suitability of the data source
or database to address the research question being posed and (2) estimate
the statistical precision of a potential study without evaluating outcomes for
treatment arms.”

Representativeness: Consider documenting the answers to the following questions
about the data sets used:

« Is the patient population accurately represented in the selected data source?

« Is the population the appropriate age, sex2

* Isthere adequate representation of racial/ethnic or socioeconomic groups?

* Depending on the research question, are there enough patients in the

subpopulation(s) of interest?
* Is the geographic footprint appropriate?
¢ Areinclusion/exclusion criteria for the study clear and measurable?

The patient population is a crucial aspect of study quality and must be selected so
that the research question can be appropriately addressed.

Database description: Explanatory documentation of the database, including the
characteristics of the patient population and a description of care settings (e.g.,
primary care; specialty care centers; tertiary care centers.) It may be helpful o consider
drafting a storyboard to illustrate how:

* Theincluded individuals comprise an accurate representation of the
population of interest. E.g., that the DISEASE X patients in your dataset are a
reasonable representation of DISEASE X patients.

* Does the data accurately capture the characteristics, outcomes and key
co-variates that are clinically meaningful in a given disease area, e.g. (1) #
of patients; (2) Average # of records per patient; (3) # of outpatient/inpatient
encounters; (4) average # of healthcare encounters per year; (5) Average age
of patient population; (6) Medicare/Medicaid patients (US only)2

+ The basic information contained in the data set should be appropriate to the
research question and be sufficient to fulfill the needs of the regulatory context
for which the data will be used.

* Basic info about the patients in used database is helpful to add context and
assure that auditors and regulators are made aware of the purpose of each
database.

*  Would provide a decision-action log outlining why data sources were selected.

Measurement validity: Consider validation and misclassification issues and how to
document them.
* s there a potential for misclassification of exposure, outcome, or key
covariates?
¢ Towhat extent?
* Is the misclassification differential or non-differential2

Awareness of measurement error as a potential source of information bias is
important to understand the suitability of the dataset.

Follow-up: Consider providing a description of how long a patient is followed in the
database (for example: on average, by categories, by time-period (e.g., <1 year, 1-2
years, 2-5 years, 5-10 years, >10 years, etc.).

Similarly, it is important to understand population retention (for example, by looking at
how much follow-up is available post-index date for study cohorts).

* Shows how the data are fit for purpose; for example, shows that the length of
time a patient is followed is sufficient fo answer a research question; population
stability.

+  Additionally, this information could help inform RWE study design decisions by
potential sponsor, e.g., by specifying how much follow-up time is available after
patients’ index dates.
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Relevance Considerations & Potential Supporting Decumentation

Coding: Consider potential guestions about the coding systems and the versions used
for capturing diagnoses, prescriptions, and procedures in the datobase and how to
document resolutions in oppropricte oreas.,

+ |5 the system ond its dota easlly able to be used to moke like-to-fike comparisons
(standardized)?

+  Does the data use ICD10, CPT, LOINC codes?

+ Do the coding systems/versions available in the dotobase offer the granularity
needed to capture key study elements? Shows data usability.

Purpose of Consideration

Outlines applicability and robustness of dataset and reinforces that data are fit-for-
purpose.

ed data d tation: Is documentation available that describes
the presence of unstructured daota (le., physicion notes, lab/imaging data, other
unsiructured sources] and methods of incorporation in data source.

Are the data contained in these notes cdoptable and/or adapted. exfracted. or
otherwise charocterized to enable use in endpoint evaluation.

Publications: Has there been any published or publicly ovalloble resecrch based on the
wser of this database? Providing a list of any such research would be helpful jresearch
with regulatory impact would camry more weight),

‘Can be helpful in establishing relevance in specific disease areas.
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Accrual Considerationsii

The following accrual considerations and potential supporting documentation may help
demonstrate the process by which data are collected/aggregated and patients are included in
a study (including record prompts for entry/exit from dataset, operational definitions,
inclusion/exclusion criteria and consent/assent).

Accrual Considerations & Potential Supporting Documentation:

Data collection and aggregation: If is useful fo provide descriptions of the process/
methods for data collection and aggregation, such as:

* How was the risk of extraction of missing data and implausible values
minimized?
* How were data discrepancies and duplicates handled?

Purpose of Consideration

The FDA Guidance for Industry, Real-World Data: Assessing Elecironic Health
Records and Medical Claims Data fo Support Regulatory Decision Making for Drug
and Biological Products states:

As a part of the development of a data set, documentation of the processes by
which data are extracted from its original source is key to proving data quality
and reliability. [Citation]

Quality checks: What data quality checks were put in place to assure accuracy and
completeness for example:
¢ How were data error corrections made, what is the reasoning and timing during
the data collection period, were there tolerance limits used?
«  Were process changes made by data holders, why and when, what was
impact on data accrual and/or data quality checks?
¢ Were there updates or changes in coding practices and versioning across the
relevant study periods, relevant to variables of interest?

Documentation of these checks will allow the agency to recreate the analyses
using the same parameters and datasets, thereby helping to validate conclusions
reached.

Timeliness of data: Providing details about continuity of coverage (enrollment and
disenrollment) in the protocol and about documentation when using EHR or claims
given that patients may receive care from different providers over time will be a key
element in study documentation. Also consider describing the timeliness of data
availability, dates spanned by source data sets, continuity of coverage and duration of
patient enrollment.

¢ What methods were used to bring new data into a dataset?
How were changes tracked, what did/did not change?
How were new variables defined?
How were changes in patient care norms tracked and their impact?
What methods were used to link patient data from multiple sources?

+ The FDA requires that methods and time windows for data accrual be
described in documentation up front.49

* The validity of findings from a study using EHRs and/or claims data may
depend on documentation of how patients flow into and out of specific
health care insurance coverage plans and sites of health care delivery.

* FDA has stated that sponsors should evaluate data to assure that it's fit for
purpose to answer the research question. “FDA recognizes that evaluation
of relevant data sources or databases is an important step in the design of a
study and in evaluating a study’s feasibility. Such evaluations of data sources
or databases for feasibility purposes serve as a way for the sponsor and FDA to
(1) assess if the data source or database is fit for use fo address the research
question being posed and (2) estimate the statistical precision of a potential
study without evaluating outcomes for freatment arms.”*

Quulity measures:
What quadlity procedures and/or monitoring checks have been put in place to
assure data quality?
*  What criteria was used to determine whether checks were appropriate for the
intended use of the data?

Helps to show how the infegrity of the data was checked and maintained.

Data migrations:
¢ How was data migrated over time from the data sources used?
* Consider and document any standard forms/fools. Is access to that tool
available? If so, consider how access controls could be described, etc.

Shows how, why, when and by whom data may have been changed or
updated and is thought to be a fundamental element of proving reliability.

Incentlves Was data entry incentivized in any way? If so, describe.
How does the pattern of incentives impac data rellqbllny2
* By whom is/was the incentive given (Registry holder, DSP, MAH)
¢ Data entry incentive can be done indirectly, for example, by reimbursing the
involved organization for different coding, more data monitoring, data checks,
etc.

¢ Incentivized data entry may lead to data that is more complete or
inaccurate.

Privacy:
¢ What process was used to protect patient privacy in the datasets utilized?
« If consent was not obtained, is there another basis for use of the data?
¢ For example, could data be reverse engineered to re-identify patients, was
data deidentified or anonymized, can the original consent be verified...etc.2

*  When using patient data, appropriate controls must be in place to assure that
permission or consent is given when required and identifying characteristics
of patients are adequately masked to maintain applicable human subject
protections.

* Sponsor organizations are responsible for their own privacy compliance.

Patient population characteristics: Be able to explain or describe the patient
populuﬂon characteristics.
What efforts were made to ensure a diverse population / well-characterized
subgroup was included?
¢ What methods were applied to minimize selection bias and loss to follow-up?2
¢ How are rare disease population / small patient population characterized?
¢ How is lack of disease heterogeneity handled?

Clarifies how bias was handled and shows how the data may be “Fit-for-
Purpose”.

it Stakeholders are best positioned to determine whether and to what extent these
considerations may apply to a particular submission.
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Accrual Considerations & Potential Supporting Documentation:

Sensor/wearables data:

« Did the data come from a wearable and/or another similar device? If so what
type of device or sensorz What documents can be provided to validate the
device and the resulting data?

*  What controls were in place to assure data integrity from those devices2

Purpose of Consideration

The use of medical devices or sensors can be linked to the degree to which
data are complete and reliable as well, use of devices may be subject to
scrutiny in the validation of that device for the purpose of capturing specific
data points, too.

Patient recruitment: How was patient recruitment/inclusion in the study accomplished?
* How were the patient inclusion and exclusion criteria applied?
*  Was the process of collecting consent documented and supplied as part of the
provision of data and is there evidence the process has been followed?

Defining measures taken to assure the recruitment of relevant patient
populations will help underscore that data collection will be fit for purpose.

Data storage: How data are stored, secured, refrieved and timely should be made
available, to the extent allowed under agreements
¢ What is the process for storing, refrieving and securing data and how is this
documented?
+ Can data be made available in case of need?
« Is disaster recovery process in place?

In case of inspections, audits, questions from regulators or for traceability
reasons it is important fo understand how data are stored, retrieved and
secured. The timeliness is crucial for responding to authority request.
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Provenance Considerations

Provenance Considerations & Potential Supporting Documentation

Analytic data sets: To enable readiness for an audit or inspection, consider describing
how datapoints in the analytic dataset can be fraced back to original (source)
datasets and how regulator access to analytic datasets can be facilitated. See FDA
guidance for detailed discussion of data submissions. For example:

* Consider how to describe and list the datasets used to create the analytic
dataset.

+ Consider developing methods to prove how data tfraceability can be
demonstrated. Use of audit trails throughout the lifecycle of data collection
and aggregation processes is encouraged.

Auditors/inspectors may require access to and the ability to review all datasets

and descriptive materials so that they can be assured of traceability.

+ It should be noted that not all regulators have specifically called out the need
to access patient level data and the degree to which access is required may
depend on the regulatory use of that data.

The following provenance considerations and potential supporting documentation may help
demonstrate whether the data provides an audit trail that accounts for the origin(s) of data,
sometimes including a chronological record of data custodians and transformations (sometimes
referred to as “data lineage” or “data fraceability™).

Purpose of Consideration

FDA has highlighted the need to be able to trace data back to the original
source; this is a fundamental concept for US submissions.

FDA has also specifically highlighted the requirement to be able to view and
access all original data sources and patient-level data used in an analytic
data set.®

Although Provenance is not specifically called out in the EU Heads of Medicine
Data Qudlity Framework, the framework does allude to it: Access to the source
system and processes is often required when improving coherence involves
approximating or clarifying the meaning of data, (e.g., for clarifications). It
should be noted that in some cases the ability to trace back to the original
source may not be possible. We suggest that a risk-based approach be

used fo determine the impact of that situation on the overall reliability of

the dataset. For example, if a source dataset is being used as evidence of a
primary endpoint, traceability is critical to proving the quality of that endpoint.
The inability to trace data back to an original source may impact the reliability
and ultimately the acceptability of the data. Consider using alternate data
sources fo support endpoints or support conclusions reached. *'

Data custodians: Consider a method fo list and/or describe data custodians that were
used over the lifecycle of the data collection process.
*  Was the source data manipulated/managed by 3rd party or other
organization prior to be integrated into program-level dataset2
* If so, what controls/processes are in place to assure data integrity?

Shows chain of custody and enables a reviewer to trace back to original data.
Shows that there is a process in place to document chain of custody —
processes facilitate a clear understanding of what they did and how ALCOA+
was achieved.

Data transformations: Consider documentation to help explain any data
mmsformchons performed. Consider the following elements:
Details of the transformation formulae or algorithms (if applicable) and the
timing of when each transformation was made to reflect whether data were
stable or frequent changes were made over a short period of time.
¢ Detailed documentation of transformation is especially critical for unstructured
data.
¢ Describe and show traceability of transformations made to the data.
* How do modifications to data impact that traceability2
¢ s there a complete audit trail?

Detailed documentation of tfransformation enables a reviewer to trace back
to original data. NICE framework [10] recommends that data curation be well-
described, such that auditors or inspectors can understand what was done
and how it may impact results and should include any curation performed
prior to the evidence developer accessing the data wherever possible.
Processes should be in place to document chain of custody, facilitate a clear
understanding of what was done, and how ALCOA+ was achieved.

Although data transformations also fall under the Accuracy pillar (#11),
transformations also heavily impact traceability.

Data source identification: Plan to identify the data source(s) utilized and indicate
whether the data were derived from a single or multiple provider/health system.

If different sources had different data management, how did this affect the
interoperability of multiple RWD data sources and what processes were followed to
document the reconciliation of the final data sete

Help the user/reviewer understand if there is more than one original source.
Help user/reviewer understand how different data management processes
were conducted and how the data were combined? (Related to Accuracy
#14)

Metadata and audit frail: Consider a method to describe the source dataset
metadata and audit trail system for each original data source:
Was data collection done as a matter of routine practice or are the data captured as
por’f of a "bespoke” program or process?
What type of system does the data originate from (e.g., EHR, administrative
data, registry, primary data collection, chart review, etc.)2
¢ What information was collected, how was information coded/recorded, who
performed collection or how (e.g., digital health tech)?2
* Were there changes fo data collection over time?
« Are the audit trails/metadata complete? i.e., do they fulfill the minimum
ALCOA+ criteria?
* Are the audit trails/metadata viewable/accessible?
* Can the information be changed?

Shows how, why, when and by whom data may have been changed or
updated and is thought to be a fundamental element of proving reliability.
The EMA Data Quality Framework discusses the Foundational determinants
of data quality and states that for data to be used in a regulatory decision-
making context, at a minimum the processes that pertain to data generation
and manipulation should be documented, true and verifiable. '
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Provenance Considerations & Potential Supporting Documentation Purpose of Consideration

) Details of linked/merged data: During dataset linkage/transformation, were all data Gives assurance that the process for merging of disparate datasets is robust
able fo be added to the analytical dataset? and characterizes or minimizes data lost during that process.

*  Were there expected/unexpected complications in merging datasets and a
list of variables for which merging was done?

¢ What was the process for reconciling duplicate information?

¢ What tactics/methods were used to overcome those issues?

*  Were those tactics pre-determined or developed post issue identification?
Indicate whether this impacted the endpoint analysis.

¢ Were any data from the original source lost during the merging process? If so,
please indicate what type of data.

¢ What processes were used to monitor for any loss of patient data during the
linkage, and whether the data are tokenized and/or curated.

¢ How is linkage being conducted and are there standard processes used?

* How a data point can be traced back prior to transformation?

¢ How can the Accuracy, Completeness and Provenance of any linked data be
established?

¢ Are there rules around excluding data?

7 Unstructured data: How were unstructured data handled? Standardized methods are more likely to be reproducible and

* For example, do the original datasets contain notes that needed to be read/ transparency around data curation is important.*
understood/reconfigured to expose outcomes in a way that enables analysis?

¢ If done via a machine-based process, was a robust process used to aggregate
or create data for the data set2 (This may include availability of validation
and reliability documentation and could be found in functional specifications,
testing documents or validation routines as examples.

¢ If done by humans, describe the certification/training/inter-assessor reliability
methods used and associated metrics.
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Completeness Considerations

The following completeness considerations and potential supporting documentation may help
demonstrate the presence of all needed and expected elements for a given percentage of

data points of an individual variable.

Completeness Considerations & Potential Supporting Documentation

Purpose of Consideration

1 Process of data collection: What is the process for data collection in the original data sets?
Consider documenting in the DMP to include information on the following:
*  Which data is structured vs. unstructured?
*  For what intent was the orginol doto collected?
*  How was the original dataset accessed and managed?
*  How was completeness of the dotoset asessed?

*  Was there adequate caplure of population, intervention/treatment, comparator,
outcomes, in the appropriate study sefting and with the appropriate durafion?

Showing how dota was collected, handled, cleaned, and reported builds
understanding ond confidence in conclusions reached.

2 Missing data: How is missing data hondled ond what potenticl impoct does it hove on the
USObIIIT)’ of the dota set and/or analyses? Which data are potentially missing and why.

Could o lock of dota be interpreted as an infended absence of information
(assessment was not intended to be done),as a function of nen-responses (data
should be collected but the assessment was not done for a particular subject
thus truly missing). or a negative response [only the presence of a condition is
routinely recorded, for example assessment revealed no adverse effects or no
comorbidity)?

+ Can the data provider demonstrate defined processes for monitoring for missing
data and show rationale for evaluating its impact?

*  Are the missing data structured vs unstructured?

Understanding how the missing volues occumed con help to access limitations
of the data aond inform oppropriote analytic opprooches.

As an example, cut-of-network care may result in missing dota, which could
significantly impact interpretability if outcomes data are missing.

3 Imputations:
What documentation to describe the imputation methodologies or variable derivations
npphed o dota source, if any?
Is data missingness expected? If data is missing, does it impact the accuracy of
the dataset, or the results derived therein?
*  How are missing dota reflected ond interpreted in the dotobaose?
+  This may be covered in o DMP/DHP, or the description of the dotasets used.
*  Which varicbles were imputed and what percent were imputed versus total
dataset?

Missing data can impact analysis, understanding how missing data was
handled and how it may affect cutcomes will inform analytic approaches and
the interpretation of results,

4 Source vs analytic data set: What is the process to describe how the completeness/
accuracy of the dota listed in the analyticol dotaset compaores to source daota?
Consider documenting the following:

+  Were oll doto ovailoble used, if not why?

* Are there potential impacts from the use of data/non-use of data?

+ [f healthcare provider notes were used to assess outcomes, what were the
processes for the validation of these data?

+  If the source data is not availeble how may this affect the completeness and
accuracy?

An understanding of how the data was reviewed, monitored, ond/or derived
centributes to confidence in conclusions reached.

5 Dala management plans: s a Data Management Plan [DMP) and or Data Handling Plan
[DHP) available? In most cases the DMP/DHP will describe in summary form many of
the processes used to fransform data from the original source datasets to the analyfical
dataset.

«  The use and availability of a plan that describes the management and
handiing of data are thought to be a fundamental element of proving
refiability. Though not formally required by regulators in most countries,

a document containing similar information is still critical and highly
recommended for demonstration of completeness and validity,

= For example, a DMP 15 required to be used by the Chinese agency
for regulating drugs and medical devices National Medical Products
Administration (NMPA) (formerly the Chino Food and Drug Administration or

FDA).
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Accuracy Considerations

The following accuracy considerations and potential supporting documentation may help
demonstrate whether data values stored for an object are correct values and stored in
consistent and unambiguous form.

Accuracy Considerations & Potential Supporting Documentation

Handling Outliers: Documentation related to the handling of outliers in specific measures
(e.g.. laboratory or clinical) within the dataset. An outlier may be a value outside of an
expected range (for example, a lab value), or any atypical case (case outlier), and
may be context dependent.

s Isthere a process/poJicy whereby outliers are explored / handled / documented?

Purpose of Consideration

Provides confidence in the accuracy of variables within the dataset and
integrity of data handling.

for Documentation relafed fo methodologies or
algorithms used for dotc 1ronsf0rmcﬂon and verification/validation during data accrual
and curation, including documentation of any internal published studies of the current
dafabase and documentation related to variable derivations applied fo data source
(e.g.. Data Management Plan/Data Handling Plan (DHP)).
* Canreferences be shared demonstrating algorithm use within the dataset (e.g.,
to define, transform or validate variables) in other settings?
Documentation related to data transformations and assessments of the impact of
these changes.
+  Wereall dc’rc transformations documented so that auditors and inspectors can
easily trace these changes
*  Whatis being done to assess information loss due to transformations and
whether transformations are impacting accuracy or infroducing bias?

Allows traceability of data and provides evidence regarding how
fransformations were done and that they were done accurately. Auditors and
inspectors will offen check fo see if data changes from source to final report and
if so will want to be able to understand the rationale behind those changes and
potentialimpact.

Data Dictionary: Availability of data dictionary (codebook) and documentation
regarding data dictionary updates/maintenance and verification.
* s the dictionary available for review (as this is a critical o quality document)?
+ Does the data dictionary include information about variable names, character
vs. numeric, format, labels, plausible values (e.g., range), and how variables
were coded and fransformed?

Data dicfionary is a fundamental tool in building understandable datasets;
shows how a variable is constructed and subsequently coded; helps to establish
whether the data will be usable. Underscores data credibility.

Incorrect/inaccurate data: Documentation related to correcting or removing
inaccurate data (or improperly formatted, inaccurate, or duplicate records) from a
database (data cleaning procedures) and results (i.e., audit trail documenting issues

identified and steps for resolution).
A DHP/DMP may for example contain this process to illustrate how data changes are

validated against transparent standards and how erroneous data are handled.

Showing how adequacy of the processes used to collect, handle, clean and
report data builds understanding and confidence in conclusions reached.

Data Standards: Are the data compatible with recognized data standards?

* If so, what internal, external, or industry-wide standards were followed with
respect to organizing and formatting data to streamline processes in collection,
management (data cleaning, and verification), analysis and reporting (e.g.,
CDISC standards)?

* If data are not compatible, are there documented processes to make data
compatible with recognized standards? How are structured data harmonized
across systems?

* Document technical details about data mapping fo a standardized format,
e.g., CDISC or OMOP-compliant.

* Standards around how data are collected, organized, and cleaned give
confidence in the data, and enable rapid understanding of data parameter
organization, alignment, and usability.

* |f a DSP uses a certain standard (ISO, USCDI, etc.) this should be listed and
provided

Laboratory data: Determine and consider whether documentation may help address
to describe the average level of precision applied to relevant laboratory and/or other
biomarker measures collected in this database. Precision is the degree of approximation
by which data represents reality. For example, age can be represented in years or
months.
Provide any documentation related to standardized methodologies related to precision
assessment.
+  Wasrounding used in any measures?
* s this consistent across the data?
*  Are there provider and institutional differences and how were these
standardized?
* Isthe least precise measure good enough?2
* Is data coded using a standard method for evaluation of responses that allows
direct comparisons? Provide coding systems used in your database.
* s the laboratory or method accredited to a recognized standard (ISO 17025,
efc.)?

Helps assess potential usability of the data and whether it may be fit-for purpose.

Data Coding: Documentation related to guidelines for data coding (pharmacy,
procedure, and disease classification codes) and any quality checks to show that
guidelines are being followed.
This will be data source dependent - Different datasets may require different handling;
all of this should be documented (e.g., DMP/DHP).

* Isinformation about specific laboratory tests documented?

QOutlines applicability and robustness of dataset and reinforce that data are fit-
for-purpose.
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Accuracy Considerations & Potential Supporting Documentation

Logic checks and data entry errors: Documentation related to the process of data logic
checks and identification/resolution of data entry errors.
+ Consider and determine what logic checks were applied and where in the
data curation they were applied (e.g., at the analytic dataset stage or prior).

Purpose of Consideration

Showing how data were checked for plausibility as well as how data was
curated/checked fo assure that data are consistent with life, efc. shows overall
reliability of the data.

Trends in data: Documentation explaining trends in the data and changes in healthcare
practice over time.
* How s the consistency of data elements evaluated and maintained across
patients and within a patient?
*  Are the values plausible?
¢ Have coding systems changed over time?2
* How are secular changes in healthcare practice monitored?2 How are these
changes considered with respect to evaluation of database integrity and
validity2

* Understanding trends in the evolution of treatment patterns speaks to the
consistency of data captured over time periods.
Though may be case specific, having this understanding and being able
to explain how environmental factors changed patterns of treatment over
time (Clinical guidance, med availability, lab test changes, efc.) will help to
evaluate the usability of data.

Data Linkage: Documentation of the process for data linkage across multiple data
sources and how are these linkages verified? For example:
Documentation on who performed linkages, how they were accomplished, what
methods were used and what were the performance characteristics of the linkage.
Documentation including information characterizing the quality of the linkage,
quantification of errors (e.g., false matches), procedures for identifying duplicates and
for adjudicating discrepancies.

* Showing how data was collected, handled, cleaned, and reported builds
understanding in how data was aggregated and confidence in conclusions
reached. 22

*  While using linked data, it is important to have a process that identifies and
deals with duplicates

Data Harmonization: Document details on harmonization of the data. e.g., laboratory
unit conversions and normal ranges

Allows traceability of data and provides evidence that transformations were
done accurately.

Accuracy of key variables: Documentation/results of validation/verification studies that
provide confidence in accuracy of variable measures.

Demonstrates that key variables were validated against gold or established
standards or verified against relevant internal information within the database.
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Other Considerations

The following “Other Considerations” relate to other fundamental compliance aspects and are

dependent upon the use case.

Other Considerations & Potentially Supporting Documentation
relating to other fundamental compliance aspects (depending on
Use Case)

Institutional Review Boards/Ethics Committee Reviews: Consider what
documentation may be appropriate to describe research governance for the
protection of human subjects.
* Did the ethics committee/Governance committee review the research
project?
¢ What documentation or information can be used to confirm the process
for research project review/approval by IRB/IEC/governance committees
as applicable?]
* How was the program reviewed to ensure that the rights and wellbeing
are maintained? Did you seek approval/review of the program from an
IEC/IRB or similar committee? If not, why not2

Purpose of Consideration

* Ensures confidence that appropriate human subject protections are instituted.
« Ensures consent was obtained appropriately based on the guiding regulation.

* Assists in understanding how patient rights and well-being were maintained when
applicable.

Data Reuse:
. é\/h{:gs the legal basis for reuse of data if the data contains personal
ata

¢ |f consent was obtained, describe and confirm the collection of patient
informed consent and/or reselling of the data.

« Fordatasources thcttpoﬁents do not ccﬁvelg provide consent how was a
determination made fhat it was not needed?

¢ Where consent is not used, what is the legal basis for sharing the data?
(e.g., data was anonymized, public health emergency status, etc.)

* Are patients given the opportunity to Opt-in or Opt-out of inclusion into
data sets?

Ensure that appropriate measures were taken to ensure that applicable privacy laws
were complied with in the data collection process.

Training and experience: Quadlified people trained in procedures are essential
from a quality management standpoint.
* Do team members have appropriate background for tasks assigned? (CV
on file)
*  What processes were used for training of people working with the data
(for all data entry, including original data set if applicable as well as
interpretation and entry of unstructured data elements later in the data
handling lifecycle)2 Important to describe processes.
* Document the fraining process for employees entering/editing/reviewing
data.
*  Provide copies of training materials or methods by which operators were
taught fo enter data, make interpretations, efc.

Shows how, why, when and by whom data may have been changed or updated and is
thought to be a fundamental element of proving reliability.

Maturity Levels:
¢ What level of “maturity” is the QA process?2 EMA has noted that “For
data to be used in regulatory decision making, at a minimum, the
processes that pertain to data generation and manipulation should be
documented, true and verifiable (when relevant, this may extend to
training procedures).”s!

EMA and other regulators are starting fo establish maturity levels for a DSP with the goal
of improving quality processes and documentation over time.*
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