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The ASH Research Collaborative is a nonprofit organization established through the

American Society of Hematology’s commitment to patients with hematologic conditions

and the science that informs clinical care and future therapies. The ASH Research

Collaborative houses 2 major initiatives: (1) the Data Hub and (2) the Clinical Trials

Network (CTN). The Data Hub is a program for hematologic diseases in which networks of

clinical care delivery sites are developed in specific disease areas, with individual patient

data contributed through electronic health record (EHR) integration, direct data entry

through electronic data capture, and external data sources. Disease-specific data models

are constructed so that data can be assembled into analytic datasets and used to enhance

clinical care through dashboards and other mechanisms. Initial models have been built in

multiple myeloma (MM) and sickle cell disease (SCD) using the Observational Medical Out-

comes Partnership (OMOP) Common Data Model (CDM) and Fast Healthcare Interoperabil-

ity Resources (FHIR) standards. The Data Hub also provides a framework for development

of disease-specific learning communities (LC) and testing of health care delivery strategies.

The ASH Research Collaborative SCD CTN is a clinical trials accelerator that creates effi-

ciencies in the execution of multicenter clinical trials and has been initially developed for

SCD. Both components are operational, with the Data Hub actively aggregating source data

and the SCD CTN reviewing study candidates. This manuscript describes processes

involved in developing core features of the ASH Research Collaborative to inform the

stakeholder community in preparation for expansion to additional disease areas.

Introduction

The cost and time to generate evidence in hematology represent barriers to progress in research and
transformation of clinical practice.1 However, digitalization of health care data and the availability of clini-
cal, administrative, laboratory, and patient-reported information derived from routine clinical care represent
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Key Points

� The ASH Research
Collaborative includes
a patient-level data
platform for SCD and
MM, expanding to
other conditions in the
future.

� The ASH Research
Collaborative gathers
input from patients,
clinicians, researchers,
industry, and
government
representatives.
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opportunities to accelerate evidence generation. These opportuni-
ties are supported by recent legislation, including the 21st Century
Cures Act and the reauthorization of the Prescription Drug User Fee
Act (PDUFA VI), that have encouraged trial modernization and the
evaluation of data from sources outside of traditional clinical trials to
support regulatory decision making.2

This report describes the ASH Research Collaborative and its pri-
mary components, the Data Hub and the Sickle Cell Disease
Clinical Trials Network (SCD CTN). The development and imple-
mentation of the initiative’s methods for data collection and tools for
users of the data are reviewed, and initial use cases for the genera-
tion of real-world evidence (RWE) and the improvement of clinical
care are discussed. The report concludes with directions for the
future evolution of the ASH Research Collaborative.

Development of the ASH

Research Collaborative

The ASH Research Collaborative was founded as a nonprofit orga-
nization by the American Society of Hematology in 2018, to improve
the lives of people affected by blood diseases by enhancing
research and clinical practice. The Data Hub aggregates curated
data from multiple sites for a variety of uses by researchers, pro-
viders, and other stakeholders, while the SCD CTN engages institu-
tions to introduce efficiencies in multicenter clinical research.

The ASH Research Collaborative is governed by an executive com-
mittee comprised of appointed members, with subcommittees,
working groups, and task forces that support specific areas of
focus. The Data Hub oversight group and the SCD CTN oversight
committee provide programmatic guidance. Though the initial focus
for the Data Hub and SCD CTN is initially in multiple myeloma
(MM) and sickle cell disease , early work in these areas will develop
templates that will be used for future program expansion.

Data Hub

The Data Hub is building a shared information resource for the
global hematology community. Clinical care sites, such as health
care systems, hospitals, and outpatient practices, can participate in
the Data Hub and establish EHR data integration that facilitates
data submission. Data submission formats for structured EHR data
include Observational Medical Outcomes Partnership Common
Data Model (OMOP CDM) and Fast Healthcare Interoperability
Resource (FHIR) standards. OMOP and FHIR, terms that may be
unfamiliar to many hematologists, refer to 2 contemporary and
increasingly used clinical informatics models to extract and/or trans-
mit data from the electronic health record. Based on the Data Hub
experience to date, most participating institutions have information
technology and informatics expertise, and in some cases, have
approached these methods to organize and transmit data for other
data aggregation efforts outside of hematology. As new transmission
methods for data submission become available, such as application
programming interfaces (APIs) between third-party applications and
the EHR, these opportunities will be accepted by the Data Hub as
well. Besides EHR data, other data sources will be incorporated into
the Data Hub such as patient-reported outcomes (PROs) from
patient-facing portals and apps, patient-generated health data
(PGHD) from connected digital sensors, case report form-based
electronic data capture for clinical information maintained outside

structured EHR fields, genomic and molecular data, and population
data from a variety of sources. In some instances, data specifica-
tions, including accepted formats, vocabularies, and standards
including details related to data acquisition, curation, and linking to
external sources, are still evolving.

For example, genomic data could include either “ground truth” data
files or interpreted data summaries, but details related to data acqui-
sition, curation, and linking to external sources remain to be deter-
mined. The Data Hub plans to facilitate the collection of PROs and
PGHD through patient-facing portals; because patients are linked to
records at the site level, data can be simultaneously collected
directly from patients while being shared back to sites for clinical
care and site-level population analyses. Exploration of data integra-
tion from industry, government datasets, registries, and other U.S. or
international sources is also planned, with assessments of feasibility,
appropriateness, and fitness for purpose in different contexts.

The multistakeholder approach to building

the Data Hub

The ASH Research Collaborative adopted a multistakeholder collab-
orative philosophy that includes patients and community members,
clinical care sites, research sponsors, clinicians, researchers, and
federal entities, including the U.S. Food and Drug Administration
(FDA), National Institutes of Health (NIH), U.S. Department of Health
and Human Services (HHS), and others. The ASH Research Collab-
orative Data Hub works closely with patients to understand priorities,
incentives, and barriers to research participation. The patient commu-
nity is recognized as a key driver to the Data Hub’s ability to enable
the broadest possible use of real-world data (RWD) to accelerate
evidence development, advance research, and improve care. An
electronic consent platform has been developed with patient input,
modeled after best practices that have been demonstrated in the
National Institutes of Health's All of Us research program.3

Patients have also been integrally involved in key ASH Research
Collaborative projects, including the SCD Learning Community
(LC), which aims to iteratively inform Data Hub design alongside the
particular clinical improvement priorities identified. Patients will
become increasingly involved as PRO and PGHD capabilities are
identified and integrated. At this point, direct patient querying of
aggregate Data Hub data is not anticipated but could be consid-
ered in the future. Nonetheless, patients will continue to have an
important voice in Data Hub development and execution so that
their priorities are identified and implemented. Providing sites with
data tools that help them directly assess their clinical care and
patient outcomes and engaging a network of care providers who
exchange best practices and lessons learned are key elements that
support care enhancements and program sustainability. Tools pro-
vided to participating sites include real-time dashboards that provide
unique site care and outcome metric results and comparisons to
aggregate data from all sites. Sites also have access to their own
data using online queries and cohort analyzer tools and data exports
for local research. As the Data Hub grows, researchers can submit
research proposals to access deidentified data across all participat-
ing sites. To preserve confidentiality for participating sites, clinicians,
and patients, research data sets exclude site and clinician identifiers
and include a limited data set or deidentified data set for analysis.
The level of identification is determined on a case-by-case basis
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and complies with institutional review board (IRB) oversight and the
Data Hub’s governance policy.

For research sponsors, the Data Hub can provide access and analy-
sis of RWD for use in contemporaneous control arms, postapproval
surveillance, and identification of cohorts for pre and postmarket
research.

The ASH Research Collaborative is working to align its interests
with those of federal agencies in promoting the development and
access to safe, efficacious, and patient-centered therapies by gener-
ating new clinical and translational research discoveries and promot-
ing equity in access to evidence-based care and novel therapies
throughout the field of hematology.

The following paragraphs describe in more detail the rationale for
the inclusion of the initial 2 hematologic conditions (SCD and MM)
and will use these 2 areas to illustrate overall Data Hub operations
and strategy.

SCD

ASH has a long-standing commitment to addressing disparities
associated with SCD and facilitating the development of therapeutic
strategies. The SCD drug development pipeline is active,4 and
FDA-regulated research includes small molecules, monoclonal anti-
bodies, gene therapies, and other approaches to ameliorate
disease-related symptoms and to achieve a cure. As improvements
in SCD have extended survival for affected children and young
adults, new questions are being developed about the course of the
disease in older individuals and/or those with end-organ dysfunction.
The ASH Research Collaborative’s patient-centered approach and
community engagement are important program elements to answer
these questions and to accelerate clinical trials and accumulation of
RWD with longitudinal follow-up.

MM

MM was selected as the initial disease area of focus within malignant
hematology as data sharing opportunities utilizing RWD in this dis-
ease are particularly timely. Improvements in current prognostic mod-
els (eg, an improved version of the Revised International Staging
System) and the development of new prognostic biomarkers (eg, the
role of minimal residual disease to guide evaluation and selection of
therapies) require large datasets for development and validation.5,6

The refinement of genomic markers for risk stratification and treat-
ment selection continues to evolve. In the setting of recently
approved treatments for MM, sequencing of therapies and the opti-
mal role of autologous hematopoietic cell transplantation and CAR-T
cell therapies remain unclear and will benefit from the accumulation
of RWD over long periods of time.7 Further, racial and ethnic bar-
riers8,9 to clinical trial enrollment and access to effective therapies
outside of trials mandate creative problem-solving approaches.

Data model development

Though full EHR data are captured within the Data Hub for each
included participant, each disease-specific program within the Data
Hub has a harmonized data model that includes evidence-based
data elements with accompanying validation rules. Here, data har-
monization is referring to the way in which data with different format-
ting, naming, and organization frameworks can be brought together
and transformed into a cohesive data set to facilitate “apples to

apples” comparisons for visualizations and analysis. The harmonized
data models do not limit the scope of full EHR data ingestion but
support the Data Hub’s ability to optimize the use of the data. Core
data elements are iteratively updated over time in parallel with new
advances in clinical care and research and are derived from a com-
mon construction methodology and commonly shared data lan-
guage(s). Closely tied to the core data elements are metrics that
use specific algorithms to align with outcomes of interest.

The Data Hub core data elements and metrics are established by an
iterative process and are intended to be informed by a wide variety
of drug development stakeholders. A modified Delphi process that
engages patients, clinicians, regulators, payers, health technology
assessment (HTA) groups, drug developers, and other key stake-
holders as used for other initiatives (eg, coreSCD)10 is being tailored
and optimized within the ASH Research Collaborative Data Hub to
identify priority metrics and outcomes across decision contexts for
regulatory purposes, coverage and reimbursement, and patient care.

Similar approaches that consider multiple stakeholders and sources
of data are being used to identify core data elements in SCD and
MM and are planned for other malignant and nonmalignant hemato-
logic diseases. The core data elements, metrics, and overall data
model development process is coordinated across ASH Research
Collaborative multistakeholder subcommittees.

Data elements, e-phenotyping, and

metric development

The development of a RWD platform for both SCD and MM
presents a set of challenges common to other RWD initiatives and
unique to rare diseases. There are limitations with EHR data consis-
tency, accuracy, and completeness that require multidisciplinary
approaches for analysis, verification, and augmentation via linkage to
secondary data sources. Rare diseases like SCD are subject to
chronic miscoding due to the highly specialized knowledge required
for accurate diagnosis and treatment. As with other clinical data
points, SCD and MM RWD are most valuable when analyzed using
complex computable phenotypes that incorporate data across
domains, including but not limited to laboratory results, diagnoses,
procedures, visits, and imaging studies. The concept of a comput-
able phenotype includes the composite of data elements, and
representative codes obtained longitudinally at multiple clinical
encounters can be brought together through a value set (a set of
codes where “any one counts”) for identification and uses rules-
based algorithms (“if/then”), queries, and/or machine learning (ML)/
artificial intelligence (AI) (agnostic to what underlying relationships
might exist) to represent a single health concept. The relationship
between the computable phenotype and the known underlying
health concept (gold standard) is measurable with traditional test
characteristics. The availability and reliability of these data vary
across and within health systems, necessitating supplemental data
collection and validation approaches to enhance the quality of RWD
to ensure fitness for purpose. The SCD and MM Data Hub pro-
grams are being developed by hematology experts who examined
disease-specific endpoints, clinical guidelines, and other evidence
documents to inform the creation of clinical core data elements and
metrics of interest. Working with clinical informaticists, hematolo-
gists are assessing the reliability and validity of structured EHR
data to determine additional manual verification or data entry
needs. Baseline computable phenotypes (e-phenotypes) for clinical
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concepts are constructed using value sets comprised of clinical
terms derived from EHR documentation codes such as ICD-10,
SNOMED-CT, LOINC, and RxNorm. Where possible, published
value sets from the Value Set Authority Center (VSAC)11 are used.
The VSAC is a central repository of clinical concepts and their
associated terminology definitions, hosted by the National Library
of Medicine. Value sets in the VSAC are developed by a variety of
health care entities, and value sets authored by national organiza-
tions and frequently updated have been prioritized.

Future Data Hub projects will include the development of a compre-
hensive phenotype knowledge base12 with further collaboration to
develop and share e-phenotypes for broad use. The Data Hub envi-
sions the development and maturity of e-phenotypes across stages.
In the first stage, an inclusive list of codes is generated to achieve
acceptable sensitivity for capturing the health concept of interest. In
the second stage, rules-based logic is used to develop algorithms
of codes to further improve sensitivity, specificity, and positive pre-
dictive value of the underlying health concept (eg, one of several
diagnosis codes, repeated in at least 2 outpatient visits, accompa-
nied by 1 or more from a set of laboratory and imaging results, and
exclusive of other specific codes from the EHR). In the third stage,
ML and AI can be applied to agnostically determine other contribu-
tors to e-phenotypes where prespecified rules may not exist. Not
every stage may be required for every e-phenotype; the amount of
development and validation required depends on consensus stand-
ards across the stakeholder community as well as the needs of spe-
cific use cases. As this area is not yet well defined, the Data Hub
will contribute to efforts involving the FDA and others to help define
when an e-phenotype is “fit for purpose” for inclusion within a dis-
ease program.

The Data Hub is constructing an e-phenotype “innovation lab”
where Data Hub participants can review results of proposed
e-phenotypes using their own data and provide feedback to guide
refinement prior to publication as proposed national standards. An
example of a first stage ASH Research Collaborative e-phenotype
using an inclusive list of EHR codes for vaso-occlusive episodes is
shown in supplemental Table 1. The concept at this stage is to find
all potentially applicable codes that might be used to identify an indi-
vidual with SCD in order to improve the sensitivity (true positive) of
the technique for picking up all potential patients. Additional work
will be conducted as needed, with new data elements and/or
repeated measures such as laboratory values and other diagnoses
to further refine this e-phenotype using second-stage and third-
stage processes to improve specificity and positive predictive value
of the resulting patient identification algorithm.

Supplemental data capture mechanisms

In addition to data directly derived from the EHR, we identified high-
value data elements that cannot be reliably extracted from EHRs due
to variable documentation across sites. For example, these could
include concepts such as genotype in SCD, or disease progression
(or “time to treatment failure” [TTF]), or the Revised International
Staging System in MM. Though the data elements undergirding
these concepts could be present in the EHR (in myeloma, the serum
protein electrophoresis, free light chain values, lactate dehydroge-
nase, b 2 microglobulin, albumin, etc), they may not adequately
or reliably be captured for a given patient at the primary institution
contributing data. Or, short of application of natural language

processing, FISH/cytogenetic data may not be immediately accessi-
ble through the EHR data because of the format for original capture
of the data. When needed, supplemental data such as the examples
provided here have formed the basis for electronic Case Report
Forms (eCRFs) for each disease. The Data Hub’s eCRFs were
designed to meet several program goals: (1) to reliably capture data
elements not well-structured or present within EHRs; (2) to allow
sites who are unable to connect their EHRs to submit data to the
Data Hub to access Data Hub data for benchmarking and research;
and (3) to provide a mechanism for amending EHR data that was
miscoded, missing, or otherwise inaccurate in their EHR.

Supplemental eCRF data will be critical in the calculation of metrics
such as TTF for MM, where the clinical data necessary to determine
treatment initiation and criteria for treatment failure were not consis-
tently coded or readily available from most EHRs. While the Data
Hub will address current gaps in clinically relevant EHR data cap-
ture through eCRFs, the Data Hub will also work to facilitate the
development and implementation of EHR clinical documentation
standards in order to reduce redundancies and inefficiencies associ-
ated with duplicate data entry.

In addition to data captured via EHR and eCRF, the Data Hub can
also receive data extracted from sites’ local research programs and
submitted via a simple flat-file format. Sites that submit local
research data will harmonize data element definitions and map fields
to the Data Hub’s standardized data dictionary to facilitate reliable
meta-analyses. Figure 1 is a representative schematic for pathways
to Data Hub data submission and validation.

Data quality can be challenging for EHR RWD because data are
documented by a variety of providers across care settings and sys-
tems. An important goal for the ASH Research Collaborative is to
provide sites with a data quality report with each data submission.
Site data quality reports focus on areas of high variability in EHR
data to help sites identify potential concerns surrounding data com-
pleteness and accuracy. If data quality issues are identified, it may
not be possible to reconcile EHR data with Data Hubstandards. In
this case, sites can use prepopulated eCRFs to amend a patient’s
record in the Data Hub. Subsequent EHR transmissions will not
overwrite data that has been amended through the site’s eCRF (eg,
the eCRF is treated as the primary source of truth when data are in
conflict). Future data quality assessments will include crossreferenc-
ing longitudinal chart data to identify inconsistencies, duplication,
and potential miscoding that impact the accuracy of metrics and
research analyses.

Site dashboards

The Data Hub’s site dashboards provide real-time access to metric
results for the site submitting data with deidentified aggregate com-
parison results across all submitting sites. Because measurement
needs vary across expert groups with regard to SCD and MM care,
the Data Hub has developed different data visualization and analysis
approaches for the SCD and MM dashboards. For example, the
majority of the SCD dashboard data are best understood in the con-
text of trends over time for specific and repeatable metrics largely
derived from structured EHR data, with a need to identify potential
outliers for further investigation. See Figure 2 for a list of metrics
included in the SCD site dashboard. The SCD site dashboard uses
p-charts to illustrate each site’s trend for a metric, with an associated
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mean value across the analysis period and 1, 2, and 3 standard devi-
ations to show potential outliers in need of further analysis. In con-
trast, the MM site dashboard (Figure 3) uses a blend of descriptive
statistics such as frequencies and means, as well as Kaplan-Meier
survival curves to analyze metrics of interest, initially overall survival
(OS) and TTF. The MM site dashboard also includes multiple filters
to create subgroups based on complex logical relationships between
data elements such as treatments, disease type and subtype, dis-
ease history, and the presence or absence of specific genetic aber-
rations. Site data can be visualized alongside aggregate data from all
other sites participating in the Data Hub, in entirety or by filtered sub-
groups. For both site dashboards, when a cohort of interest has
been specified for a set of metrics, sites can drill down to
participant-level detailed data to facilitate advanced statistical analy-
sis and quality improvement activities. Site dashboards do not

include the complete set of metrics that are tracked by the Data
Hub. For example, the development of new or secondary malignan-
cies is not included in the current dashboard versions but is an
important long-term clinical outcome that the Data Hub will track.

Data flow, interoperability, and quality

The Data Hub database is primarily populated with patient EHR
data submitted by sites. Centers using any type of EHR (Epic,
Cerner, or others) are able to participate. In the future, EHR-
agnostic API-based data transmission solutions from third-party
apps may also be considered. The ASH Research Collaborative has
partnered with Prometheus Research (PR), an IQVIA company, to
aggregate and curate data from multiple sources such as EHRs,
and, in the future, patient-reported outcomes, PGHD, genomics,
and other data sources. The Data Hub data curation method ingests
the totality of EHR data from sites using the OMOP CDM or FHIR
data exchange format. This approach to data acquisition is intended
to reduce the burden for participating Data Hubsites and may better
support long-term sustainability by reducing the resources required
for redundant data capture. As previously noted, a web-based data
entry tool is available to facilitate additional or alternative data entry
as needed. This tool also allows sites to validate e-phenotypes and
override inaccurate data. Generally, initial data submission involves
support from the institutional information technology team, though
this support is not expected to be significant over the long run.
Some sites can expedite data submission when IT personnel have
participated in similar projects, and others have benefited from mod-
est ASH Research Collaborative grant support to help prioritize
data integration work needed to submit data.

Subsequent manual data curation at the site level is facilitated by
clinical teams who are incentivized to participate based on the par-
ticular disease and project for which data are being submitted.

Regardless of the data ingestion method, data captured are
longitudinal and comprehensive with detailed information on
patient demographics, comorbidities, medications, treatments,
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Figure 2. SCD site dashboard metrics.

Data submission and validation

EHR data
Data HubOMOP or FHIR format

Pre-populated eCRF

Participating site validates pre-populated EHR
data and completes missing data���

Flat file exportLocal
research

data
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utilization, processes, and outcomes, as covered through the
United States Core Data for Interoperability (USCDI).13 See Fig-
ure 4 for a list of USCDI v2 data categories and data descrip-
tions. As new versions of the USCDI are created and released,
the Data Hubwill correspondingly update its data capture meth-
ods to improve the comprehensiveness of the data ingested.
The Data Hub will also ingest clinical notes, pathology and
imaging reports, and other types of documentation that may
contain “unstructured” data. Future approaches to handling
unstructured data will include natural language processing
(NLP) software to “read” and glean information from the
unstructured notes, as well as efforts to bring additional struc-
ture into these data sources through advocacy and consensus-
building efforts. Regardless of the source, in totality, the data
inform research analyses and clinical dashboards and can be
queried and exported. Data Hub sites submit data at least quar-
terly (most select monthly), and data are curated and collated
within the corresponding disease-specific data model. When
sites submit data, existing records are refreshed. Refreshes do
not overwrite information in the eCRFs. Because all potential
future data needs and analyses are not known, the entirety of
the EHR data for each patient continues to be stored within the
Data Hub. The Data Hub has developed a data quality maturity
model to ensure data are adaptable, reusable, and scalable for
performance improvement initiatives. Once a site submits data,
a data quality report is generated.

Interoperability

Through harmonizing approaches to achieve comparable data at the
site level, the Data Hub is positioning its data to be used for ML
and AI.14 Advances in digital medicine have not translated easily
into implementation mostly due to the lack of standardized data
across health systems. The ASH Research Collaborative is working
to create widely adopted e-phenotypes that translate EHR codes,
such as RxNorm, SNOMED, LOINC, and ICD-10, into clinically rele-
vant data variables, attempting to reduce manual data curation
where possible. As data are submitted to the Data Hub, data quality
is addressed through data standardization methods, data quality
reports, and local data validation procedures. Truly interoperable
data can be used for other purposes, including the development of
predictive models to inform clinical decision support at point of care
for participating sites. The ASH Research Collaborative will align
where possible with other efforts such as mCODE (minimal Com-
mon Oncology Data Elements) that have overlapping goals.15

Longitudinal follow-up

Longitudinal follow-up of patients is a priority, and traditional regis-
tries have used follow-up procedures that require direct patient inter-
action and manual data entry. New approaches to longitudinal
follow-up using EHR and claims data will benefit the Data Hub.
Linked medical claims data have been used as outcomes data in
some studies.16 Currently, 17 states have all-payer claims
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Figure 4. USCDI v2 data categories for data submitted to the Data Hub.
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databases (including New York and California), and national legisla-
tion is pending to create a national all-payer claims database.17,18

The prospect of a national all claims database may enhance the
ASH Research Collaborative Data Hub and the creation of a hema-
tology coordinated registry network similar to those developed by
other specialty societies.19 Expansion of the Data Hub to accommo-
date a broader network of sites, community participation, and
patient-generated data will also help to address the longitudinal loss
to follow-up issue.

Patient-generated data and hybrid studies

To facilitate patient-centered research and care, the information pro-
vided directly by or obtained from patients is important and difficult
to standardize in routine practice. Mobile apps, sensors, and the
addition of data collected in usual care can be linked to rosters of
patients followed in RWD/RWE studies. An electronic informed
patient consent module is available to allow the collection of these
types of data and allow patients to be recontacted to inform longitu-
dinal outcome evaluations. Further, RWD/RWE platforms will be lev-
eraged to facilitate more efficient prospective randomized study
designs through so-called “hybrid” studies. Prospective hybrid stud-
ies can address several important challenges, such as difficulty
accounting for known and unknown prognostic factors and differ-
ences in endpoint definitions between trial and RWD data. In hybrid
trials, patients can be randomized to balance prognostic factors,
and endpoint definitions (eg, rwPFS) will be the same for both
arms. These trials are especially suited for approved drugs and
postmarketing research investigating comparative effectiveness,
sequencing of agents, comparative tolerability, and other important
objectives. These trials can also be used as part of pragmatic trials
and other studies of health care delivery interventions within learn-
ing networks.20 With these approaches, careful analytics and data
quality assessment are needed to ensure fitness for purpose.

Using the Data Hub to generate RWE

The ASH Research Collaborative is expanding its stakeholder com-
munity to facilitate RWE generation, with an initial focus on SCD
genomic therapy research that will require longitudinal evidence
generation. The ASH Research Collaborative and the Innovative
Genomics Institute (IGI), in collaboration with the FDA, have
engaged people living with SCD, clinicians, researchers, industry,
and regulators to explore methods to support SCD RWE generation
using the Data Hub program.

The initiative’s stakeholder participants are working to recommend
data to collect and methods to coordinate clinically relevant and reli-
able RWD. Stakeholders have convened through roundtable meet-
ings and working groups. The first stakeholder roundtable was held
in March 2021 to discuss the role of RWE for FDA regulated studies,
examples of how coordinated registry networks (CRN) have facilitated
the use of RWD for improved safety, efficacy, and label expansion,
and the urgency of harmonizing data collection in new genomic thera-
pies. A CRN working group is exploring how the Data Hub could
serve as a CRN to provide RWD for a variety of regulatory purposes
and linkage to other data sources (claims, EHR, and data collected
via apps or remote monitoring) that potentially increase utility, reduce
costs, and better reflect patients’ experiences compared with tradi-
tional methods. The Genomic Therapies Work Group is seeking con-
sensus on data points that should be collected and procedures and

assays to be used to generate actionable, regulatory-grade RWE for
genomic therapies for these blood disorders. A final report will
address recommendations for the collection, curation, storage, and
sharing of data collected in clinical settings (therapeutic and
research) that can also provide reliable, fit-for-purpose RWE to regu-
lators, health care providers and payers, investigators, and patients
about the safety and effectiveness of genome editing and other novel
therapies for SCD and other hematologic conditions.

Using the Data Hub to improve clinical care

The Data Hub facilitates the exchange of information through real-
time dashboards, queries, and research. Data are also used to high-
light gaps in clinical care and patient outcomes to facilitate quality
improvement. HHS and the Office of Minority Health (OMH)
awarded ASH, the ASH Research Collaborative, and the Learning
Networks Program at the James M. Anderson Center for Health
Systems Excellence at Cincinnati Children’s (Anderson Center) a
grant to build an SCD clinical data platform and an SCD LC. Ander-
son Center has extensive experience developing learning networks
using a learning network model, which aligns with the National
Academy of Medicine framework of a learning healthcare system.21

The SCD clinical data platform will leverage the Data Hub’s longitu-
dinal patient data to track practice patterns, and the LC will focus
on actionable and measurable areas to improve, implementation of
evidence-based strategies to support selected areas for improve-
ment, and measurement of change using Data Hub data.

LC stakeholders include clinical teams, patient and family members,
implementation scientists, quality improvement experts, and psychol-
ogists. Stakeholders are designing a pilot implementation that will
include 15 to 20 sites participating in the Data Hub’s SCD pro-
gram. The global aim and priority themes are listed in Figure 5.

Sites will engage with each other to share lessons learned and
strategies for success. The pilot LC will inform the launch of a
nationwide SCD LC to improve outcomes at a national level. The
nationwide LC will be available to all sites enrolled in the SCD Data
Hub program. The ASH Research Collaborative is also exploring
ways in which lessons from the SCD LC can be applied to develop
LC activities in other disease programs supported by the Data Hub.

SCD CTN

The ASH Research Collaborative SCD CTN was launched to
improve outcomes for individuals with SCD by expediting the devel-
opment of treatments and facilitating innovation in clinical trial
research. Since the Data Hub provides a valuable and essential
resource for the operation of the SCD CTN, all sites in the network
will contribute data to the Data Hub. The Data Hub will be used to
identify cohorts for trials and provide RWE control arms, among
other uses relevant to the SCD CTN.

The SCD CTN provides 3 resources that will be of benefit to inves-
tigators, sponsors, and ultimately patients. First, it provides a collec-
tion of advisory boards that will help overcome barriers to clinical
trial participation, prioritize research areas of interest to the SCD
community, improve enrollment, design, and execution of clinical tri-
als, and local community advisory boards at each of the sites to
supplement the opinions that are provided by national patient
advocates. Second, it is connected to the Data Hub, which pro-
vides a centralized data repository, will identify cohorts for research
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(ie, well-characterized patients for inclusion and exclusion criteria), nat-
ural history studies, and a contemporaneous control group. Third, the
SCD CTN provides well-vetted and engaged clinical trial sites with a
culture of collaboration and research, an efficient, coordinated
approach to clinical trials research, and centralized IRB & contracting.

The SCD CTN and its partners share a commitment to: (1) forge
new relationships with the SCD community to increase their under-
standing of clinical trials and trust in SCD researchers; (2) eliminate
inefficiencies through the use of a centralized data repository (the
ASH Research Collaborative Data Hub), a single institutional review
board approval, and centralized contracting; and (3) focus on the
research opportunities that hold the most promise for individuals liv-
ing with SCD.

While there are currently only 4 FDA-approved drugs to treat SCD,
there is now a robust SCD drug development pipeline poised to
drive demand for SCD clinical trials, providing a prime opportunity
to advance treatment and care of those affected by SCD.

The SCD CTN has been designed to address the many issues limit-
ing evidence generation and, importantly, to incorporate the voice of
patients.22 It is important to note that the SCD CTN functions pri-
marily as a clinical trials accelerator. The SCD CTN is not a contract
research organization (CRO) and thus does not actually conduct
the trials itself; instead, it brings sites, investigators, and patients
together through shared purpose with a common infrastructure.
When fully enrolled, the SCD CTN and Data Hub will encompass
approximately half of all patients with SCD in the United States,
thereby representing an unparalleled opportunity to benefit this pop-
ulation through accelerated research and improved clinical practice.

The SCD CTN is designed to substantially shorten time-to-trial
launch and completion, in part by engaging sites quickly and reach-
ing patients expeditiously, providing value to industry, researchers,
clinicians, patients, and other stakeholders. At the same time, the
SCD CTN serves as a steward of a culture that is patient-informed,
patient-centered, and determined to address and ameliorate dispar-
ities in access to potential life-extending therapies.

Responding to the pandemic: the ASH

Research Collaborative COVID-19 registry

for hematology

The ASH Research Collaborative was well-positioned to accommo-
date unanticipated and urgent data needs relevant to hematology,

including the global COVID-19 pandemic. Early in the pandemic,
clinicians were concerned that patients with underlying hematologic
conditions could be at risk for adverse outcomes from COVID-19.23

As the pandemic evolved, there was also increasing recognition that
hematologic complications of COVID-19 infection, such as thrombo-
sis, were also prevalent. The ASH Research Collaborative launched
the COVID-19 registry for hematology in April of 2020 as a global
public reference tool. The registry captures RWD on individuals
who test positive for COVID-19 and have a hematologic condition
(past or present) and/or have experienced a post-COVID-19 hema-
tologic complication. Initial results from the registry have been
recently presented and published.24

As data are received and analyzed, real-time observational summa-
ries are made available via a publicly displayed dashboard intended
to support clinical decision-making. The registry has been designed
as a provider-entered, case report form-based, voluntary submission
program. There are efforts underway in which the ASH Research
Collaborative is participating to increase COVID-19 testing and pro-
mote laboratory standardization, and the ASH Research Collabora-
tive anticipates collecting COVID-19 data from EHR-integrated data
capture in the future as part of the SCD and MM programs to gain
a better understanding of any potential long-term sequelae or inter-
actions with diseases or treatments.

Accessing the Data Hub: the value of the

Data Hub to the hematology community

The examples provided above demonstrate many ways the Data
Hub will be used to accelerate research and improve practice and
patient outcomes in hematology. Ultimately, the value of the
resource depends on the degree to which it is used by providers
who input data as well as trained users who use the data for
research, analysis, and improvement of clinical practice. Many of the
data tools being developed by the ASH Research Collaborative will
be available to all participating sites, including site dashboards that
incorporate metrics from resources such as ASH evidence-based
clinical guidelines, the ability to analyze site-level data and visualize
comparisons with aggregate data, and in the future, point of care
clinical decision support. Individual researchers also access Data
Hub data to facilitate specific analyses, grant submissions, and
other objectives. The Data Hub oversight group has developed data
access and use procedures which will be made widely available to
the hematology community, along with training and ongoing support

Global aim
Profoundly improve the life
course and quality of life
of individuals living
with sickle cell disease.

Culture of trust,
acceptance
and compassion for
those living with SCD

Accessible, equitable
and results-oriented
care across multiple
care settings

Optimal emotional
health and resilience

Effective use of safe
and evidence-
informed therapies,
including cure

Engaged, mobilized,
supportive,
aligned community

Seamless transition
from pediatric
to adult care

Priority themes

Figure 5. SCD LC global aims and priority themes.
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to ensure high-quality analyses when the Data Hub has accrued suf-
ficient data and is ready to be made available for scientific analyses.
In the future, insights and developments in the field based on Data
Hub activities will also be communicated broadly with the hematol-
ogy community through newsletters and other means. The Data
Hub will also work to be as useful as possible to the patient com-
munity. Future features of a patient-facing portal, in addition to direct
data entry from patients, could include the ability for patients to
access treatment guidelines, opportunities to participate in clinical
studies, and the ability to access information related to centers spe-
cializing in the care of individuals like them. Ongoing input from
patients and external stakeholders will be actively sought to ensure
that the Data Hub provides maximum value to all those who might
wish to interact with it.

Future of the ASH Research Collaborative

Over the next several years, the Data Hub will capture longitudinal
data on many individuals in the United States living with SCD or
MM. Efforts will soon expand to encompass additional hematologic
conditions. The ASH Research Collaborative SCD CTN will con-
tinue to expand and engage clinicians and patients across the coun-
try as new sites are onboarded. The Data Hub will be used for
hypothesis-generating research and RWD analytics to inform drug
development. Data quality is a prominent priority, and it is antici-
pated that Data Hub data will be used to create new point-of-care
clinical decision support tools. Throughout these activities, the ASH

Research Collaborative will continue its process of multistakeholder
engagement to ensure that the resulting trials and data are fit for
purpose for various entities throughout the regulatory, clinical,
research, and health care policy ecosystem.
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