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Background: Using existing data from clinical registries to support clinical trials and other
prospective studies has the potential to improve research efficiency. However, little has been
reported about staff experiences and lessons learned from implementation of this method in
pediatric cardiology.

Objectives: We describe the process of using existing registry data in the Pediatric Heart
Network Residual Lesion Score Study, report stakeholders’ perspectives, and provide
recommendations to guide future studies using this methodology.

Methods: The Residual Lesion Score Study, a 17-site prospective, observational study, piloted
the use of existing local surgical registry data (collected for submission to the Society of Thoracic
Surgeons-Congenital Heart Surgery Database) to supplement manual data collection. A survey
regarding processes and perceptions was administered to study site and data coordinating center
staff.

Results: Survey response rate was 98% (54/55). Overall, 57% perceived that using registry data
saved research staff time in the current study, and 74% perceived that it would save time in future
studies; 55% noted significant upfront time in developing a methodology for extracting registry
data. Survey recommendations included simplifying data extraction processes and tailoring to the
needs of the study, understanding registry characteristics to maximise data quality and security,
and involving all stakeholders in design and implementation processes.

Conclusions: Use of existing registry data was perceived to save time and promote efficiency.
Consideration must be given to the upfront investment of time and resources needed. Ongoing
efforts focussed on automating and centralising data management may aid in further optimising
this methodology for future studies.

Keywords

Research efficiency; prospective studies; registry data

With the recent decline in federal research funding and the increase in costs and complexity
of conducting multi-centre studies and clinical trials, investigators and research leaders have
sought methods to improve efficiency.! One method has involved leveraging data from
existing clinical registries.1® Registries collect pre-specified clinical data for a variety of
purposes, including outcomes tracking, national benchmarking, quality improvement, and
public reporting, and are also used to facilitate research activities.

Using registry data for clinical studies and trials has been termed the “next disruptive
technology” in research.” This has been hypothesised to have the potential to improve
efficiency and reduce redundancies in research data collection and management since many
registries are already capturing some or all of the data of interest within a large, engaged
group of sites. The field of cardiology is well suited to take advantage of this methodology
given the availability of multiple existing clinical registries and data-bases, standardised
nomenclature and definitions, and a collaborative environment among centres.1:3:8.9 Clinical

Cardiol Young. Author manuscript; available in PMC 2020 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Prospero et al.

Page 3

registry data have been utilised to support prospective research in a few select studies in the
field to date.19-12 However, little has been reported about experience with this method in
pediatric cardiology.

We conducted a survey across multiple stakeholders to understand the use of clinical registry
data to support a prospective multi-centre observational study conducted within the Pediatric
Heart Network. Our aims were to: (1) describe the process of using local registry data in
conjunction with standard data collection in a large, multi-institutional study, (2) understand
the perceptions of stakeholders involved in data collection and management, and (3) provide
recommendations that may aid in guiding future studies using this methodology.

Materials and methods

Pediatric Heart Network

The Pediatric Heart Network was established in 2001 with funding from the National Heart,
Lung, and Blood Institute of the National Institutes of Health. Consisting of 10 core clinical
sites, a data coordinating center, and multiple auxiliary sites, the Pediatric Heart Network
conducts observational studies and randomised clinical trials in pediatric acquired heart
disease and congenital heart disease.® Data collection for these studies is routinely
performed by trained research co-ordinators at the clinical sites and requires sub-stantial
financial support for the time necessary to collect and enter data.

Residual Lesion Score Study

The Residual Lesion Score Study is a prospective, multi-centre, observational cohort study
conducted by the Pediatric Heart Network to assess the association between residual lesions
following specified cardiovascular surgical operations and early and mid-term outcomes,
with 1149 infants consented and enrolled at 17 centres between July 2015 and August 2017.
The Residual Lesion Score Study combined two methods for data collection: (1) the
traditional method of data collection utilised by the Pediatric Heart Network, which is done
by trained research staff and (2) the extraction of existing local registry data already being
collected at the sites for submission to the Society of Thoracic Surgeons-Congenital Heart
Surgery Database. This was the first prospective study within the Pediatric Heart Network to
pilot the use of registry data for a proportion of the study variables.

To verify the reliability of the local registry data for use in the Residual Lesion Score Study,
the completeness and accuracy of the study variables of interest were examined through a
retrospective audit of 500 patients at Pediatric Heart Network sites.1# The previously
published results of this audit indicated that 94.7% of the local registry data elements of
interest were both complete and accurate.1* This work was facilitated by the Integrated
CARdiac Data and Outcomes Collaborative, which functions across the Pediatric Heart
Network to integrate data sources to plan, implement, and conduct studies more efficiently.

Registry data

The Society of Thoracic Surgeons-Congenital Heart Surgery Database is the largest
worldwide clinical data registry for congenital and pediatric heart surgery and includes
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perioperative data for all surgical cases performed at 129 participating centres from North
America. Local registry data are collected by clinicians and/or trained data managers using
standardised definitions and entered into compliant software for submission to the Society of
Thoracic Surgeons-Congenital Heart Surgery Database. Data are submitted to the Society of
Thoracic Surgeons-Congenital Heart Surgery Database data warehouse as part of regular
data harvests and undergo a central validation process as well as site audits to ensure
completeness and accuracy. 1517

Process for use of the registry data in the Residual Lesion Score Study

Based on the previously published audit results,14 approximately 240 individual variables,
which included demographics, pre-operative risk factors, procedure specific risk factors,
operative characteristics, and major adverse events (approximately 10% of the total Residual
Lesion Score Study variables), were selected for extraction from each site’s local registry in
the format designed for submission to the Society of Thoracic Surgeons-Congenital Heart
Surgery Database. Among the study variables that were available in the local clinical
registry, about 6% did not meet the reliability and completeness criteria and were therefore
also collected manually by the site co-ordinators. The remaining study variables, such as
echocardiographic variables, longitudinal out-comes, and other data that are not collected in
the local registry, were obtained by chart review or from Residual Lesion Score Study-
specific data collection forms completed at the time of surgery, site and core lab review of
echocardiograms, or longitudinal follow-up.

Prior to study initiation, several different methods for extracting registry data were
considered. The methodology promoting the greatest efficiency was thought to involve a
direct feed to the Pediatric Heart Network Data Coordinating Center (which performed the
data management and analysis for the Residual Lesion Score Study) from the Society of
Thoracic Surgeons-Congenital Heart Surgery Database data warehouse, which receives and
quality checks local registry data from each site. However, challenges related to potential
cost, timing, and approval of such a design precluded the use of this method. Alternatively,
the study team elected to work with each individual site to develop methods to extract local
registry data from its Society of Thoracic Surgeons-compliant software.

In order to establish the appropriate data collection processes at the sites, study staff
underwent centralised training on the protocol and data collection methods. Programming
queries to extract specified data from each site’s clinical registry in an identical format
across 15 study sites using six different software packages was achieved after bi-monthly
conference calls over a 6-month period. (Two of the 17 study sites entered all data directly
into the Electronic Data Capture System and did not utilise registry data.) The queries,
which were developed by programmers at the site or by the software vendors, were then
tested at each site to ensure that data were accurately retrieved in the appropriate format.
This process required several rounds of testing and revisions. For the Residual Lesion Score
Study, research co-ordinators managed registry data collection for 1015/1149 enrolled
patients. Table 1 shows enrolment by site. Cumulative registry data were extracted monthly
from sites for approximately 24 months. The data were reviewed at each site and then
submitted to the data coordinating center where all data were merged and checked for
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missing and inconsistent data. As the clinical registry software was updated (once during the
study period), the query required revision and retesting. Table 2 outlines the steps involved
in the use of registry data for the Residual Lesion Score Study.

Survey methods

Analysis

In order to understand staff perceptions about the process of utilising registry data in the
Residual Lesion Score Study, a brief survey was developed and administered to each staff
member involved in the data collection at 15 of the 17 clinical sites and the Pediatric t Heart
Network Data Coordinating Center. Two sites (one of which I did not participate in the
Society of Thoracic Surgeons-Congenital Heart Surgery Database) entered all data directly
into the Electronic Data Capture system for the Residual Lesion Score Study and were
therefore excluded from the survey. The survey was sent to principal investigators, co-
investigators, research co-ordinators, registry data managers, and Pediatric Heart Network
Data Coordinating Center staff via the Research Electronic Data Capture system in
December 2017, with a 6-week response period, and two reminder e-mails being sent to
non-responders during this window.18 The Pediatric Heart Network “Lead Co-ordinator” at
each site was asked to complete an additional section about the processes; otherwise, all
surveys were identical. Partially completed surveys were accepted. The survey sections are
outlined below. (See Supplementary figure 1 for the full survey.)

Demographics included the respondents’ site and role in the Residual Lesion Score Study.

Process was completed by the lead co-ordinator at each site and gathered information about
the steps required to use local registry data, the staff involved in this process, problems
encountered, and other practical issues.

Perceptions included Likert scale questions to assess staff perceptions about the time and
training burden of using the local registry data and its reliability compared to data collected
by study co-ordinators. The responses were rated on a five-point scale that included strongly
agree, agree, neither agree nor disagree, disagree, and strongly disagree.

Recommendations were open-ended questions to address pros, cons, and recommendations
for future studies using these methods.

The Nemours Cardiac Center site in Wilmington, Delaware, administered the staff survey;
the Nemours Institutional Review Board reviewed the survey and determined that this did
not constitute human patient research.

Responses to the survey were summarised using frequencies by study role and compared
using Kruskal-Wallis tests. Responses from open-ended (write-in) questions were described
and summarised. All analyses were conducted using SAS v9.4 (SAS Institute Inc., Cary,
NC, United States of America), and statistical significance was tested at level 0.05.
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The survey response rate was 98% (54/55) and included responses from one or more survey
recipients at each of the 15 eligible centres as well as the data coordinating center. The
distribution of respondents was as follows: 15 lead study co-ordinators (28%), 14 principal
investigators (26%), 10 registry data managers (19%), 5 other study co-ordinators (9%), 5
co-investigators (9%), and 5 Pediatric Heart Network Data Coordinating Center staff (9%).

The lead research co-ordinators reported that the monthly process to extract registry data,
review results, remove protected health information, and upload data to the Pediatric Heart
Network Data Coordinating Center involved one to four staff members at each site (Fig 1).
A little over half (n = 8; 53%) stated that the time required to complete the registry process
at the site each month was 30-90 minutes, with another two (13%) reporting times greater
than 90 minutes (Fig 2). In addition, the research co-ordinators regularly reviewed and
responded to queries concerning possible data discrepancies and missingness sent from the
Pediatric Heart Network Data Coordinating Center.

Overall, 57% (n=31) of respondents agreed/strongly agreed that using local registry data /n
addition to standard chart abstraction saved the research staff time and 74% (n=40) agreed/
strongly agreed that this process would save time in future Pediatric Heart Network studies.
There were no significant differences across staff roles in response to these questions (Table
3). The majority (n=37; 71%) of respondents agreed/strongly agreed that using local registry
data /nstead ofroutine data collection would save time in future studies (e.g. use of registry
data for all study variables rather than a portion of the study). There was uniform agreement
across study roles that using local registry data /nstead of routine data collection would save
time in future studies (Table 3).

Only 27% (n=14) of respondents agreed/strongly agreed that using the local registry data
required a significant amount of additional training; however, more than half of the
respondents (h = 29; 55%) agreed/strongly agreed that staff spent a significant amount of
time developing and testing the registry programming to extract the data. There were no
significant differences among staff roles for this question (Table 3). When asked about their
perceptions of the reliability of clinical registry data, 27% (n = 14) of respondents agreed/
strongly agreed that it was more reliable than data collection and entry by research co-
ordinators. This included 70% (7/10) of the Society of Thoracic Surgeons database
managers compared to 13-25% (7/42) of other study staff (p = 0.03).

Pros, cons, and recommendations identified by survey respondents

Pros, cons, and recommendations for using registry data were elicited from respondents in a
series of open-ended questions. The most frequent responses are summarised as follows:
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Pros identified by survey respondents:

Using local registry data saved time and effort, particularly for the research co-
ordinator, and eliminated the need for data collection and entry of those fields
available in the local registry.

The local registry data variables were well defined and consistent across sites
providing reliable and accurate data.

Cons identified by survey respondents:

Some sites did not routinely collect all of the registry data fields applicable to the
study, which led to missing data that subsequently had to be manually collected
by the co-ordinator.

The programing of local data abstraction was complicated, time-consuming, and
involved multiple staff at each site to test and finalise the process. Multiple
software platforms were involved, and extraction programs had to be updated
whenever new versions of the software were released. Early in the study, several
sites experienced technical difficulties uploading registry data to the website at
the Pediatric Heart Network Data Coordinating Center, which required time to
resolve.

Using local registry data resulted in extra steps for the individual sites as well as
for the data coordinating center staff. The data coordinating center had to
manage two completely different processes for data collection and cleaning.

Initially, sites submitted local registry data twice per year to The Society of
Thoracic Surgeons-Congenital Heart Surgery Database. This was based on bi-
annual deadlines and harvest schedules for the local registry data and did not
correspond to monthly submissions of local registry data to the Pediatric Heart
Network Data Coordinating Center. Therefore, some local teams had to alter
their data collection and cleaning processes for study patients.

In the processes utilised for the Residual Lesion Score Study, coordinators were
responsible for manually stripping protected health information from local
registry data prior to sending to the Pediatric Heart Network Data Coordinating
Center; this resulted in cases of inadvertent disclosure of protected health
information by sites.

Recommendations identified by survey respondents:

Stakeholders should be involved early and throughout the design and
implementation of this methodology.

Methods to simplify the programming and processes to extract registry data
should be considered.

As appropriate, less frequent registry data extractions could save time for both
the sites and the Data Coordinating Center; how-ever, this decrease in frequency
of data extraction may not be feasible when data are needed in near real time.
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. Consideration should be given to the unique aspects of a clinical registry,
including data collection processes and timelines.

. Strategies should be developed to manage protected health information
appropriately; processes should be automated as appropriate to avoid human
error.

. Registry data are most valuable for studies in which it will be the main source of
data.

Discussion

The Residual Lesion Score Study served as a pilot for the Pediatric Heart Network to assess
the feasibility of using local registry data for a proportion of study variables. Overall, staff
perceived that the local registry could be used as a reliable source for obtaining research data
and that it saved time for research coordinators by eliminating the need for data collection
and entry for approximately 10% of the study variables. The survey respondents also
identified several challenges associated with using local registry data in a prospective, multi-
centre study.

Study design

Our survey results highlight the significant investment of time and resources necessary
upfront to plan and execute this type of design. As reported by others, collaboration across
multiple stakeholders was key.11:19 |n the Residual Lesion Score Study, this involved
engagement of individuals across the network conducting the study, registry experts, teams
at the local site, and industry representatives from various database software companies. It is
important to recognise that while gains from this type of research design may be seen at the
site level, they come at a potential cost related to the collaboration and effort needed upfront
for study design and data management efforts. In our case, many of the individuals involved
generously volunteered their time. These factors should be considered when setting up study
timelines and budgets, and there should be enough variables collected from the clinical
registry so that the process adds value.

Process for extracting and integrating registry data

Our study demonstrates some of the challenges related to extracting local registry data at the
site level. This challenge was due in part to the existence of multiple software platforms for
data collection within and across sites, as well as differences across sites in personnel and
resources related to registry data management and expertise.

Several methodological options can aid in addressing these challenges. First, in cases where
data extraction from local sites is still required, a standard program has recently been
developed that can be uniformly applied across different sites and different software
platforms to automatically extract local surgical registry data, strip protected health
information, and produce a standardised data extract (M. Boskovski, personal
communication 30 May, 2018 via conference call). This method was successfully utilised in
a recent study conducted by the Pediatric Cardiac Genomics Consortium, which merged data
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from local surgical registries at study sites with genetic data to evaluate the impact of copy
number variants on outcomes in children undergoing heart surgery. This approach could cut
down significantly on the time and effort necessary by data coordinating centers for data
cleaning and could also eliminate issues of inadvertent sharing of protected health
information.

The ideal design to maximise efficiency would likely involve direct extraction of registry
data from the central registry data warehouse. This strategy would minimise burden on
individual sites and on the study analytic and data management team, as registry data
extraction could occur through a single centralised process by registry experts after data
cleaning was performed. This strategy would also accrue the full benefit of all data quality
measures employed by the central registry warehouse. Previously, these methods have been
used successfully in the pediatric cardio-vascular population to support the conduct of the
Vasoactive-Inotropic Score Study, which utilised data from the Pediatric Cardiac Critical
Care Consortium Registry and in an ongoing clinical trial: Steroids to Reduce Systemic
Inflammation after Neonatal Heart Surgery Trial.1120.21 Thjs strategy has also been used in
adult cardiovascular disease trials.1? It is important to note that while more efficient, this
methodology may involve costs that would need to be integrated into the overall study
budget. There may also be potential challenges with data sharing.

The potential efficiencies realised with utilising clinical registry data are also likely most
apparent when they are used for all or nearly all of the data collection for the study. Both our
quantitative and qualitative survey data consistently identified this theme. In this pilot phase,
only approximately 10% of study variables could be included from the registry data, but the
other types of studies have been performed using a much higher percentage of study
variables. For example, the Thrombus Aspiration during ST-Elevation Myocardial Infarction
in Scandinavia study was a multi-centre trial, which reported the use of registry data for all
study variables, with substantial cost savings.22:23 The Study of Access Site for
Enhancement of Percutaneous Coronary Intervention for Women collected a large
proportion of study variables from a clinical registry and reported a decrease in co-ordinator
workload by approximately 65%.19 Linking multiple databases and registries may also
maximise the number of variables available and further increase efficiency.®

Our findings highlight the reality that managing multiple data sources is challenging and
requires additional steps for the clinical sites and the study data coordinating center. For the
Residual Lesion Score Study, sites extracted registry data regularly over approximately 24
months and the process involved about 30-60 minutes per month at many sites. While this
may seem like a small investment of time, it is important to emphasise that this only
accounted for approximately 10% of the study variables and does not take into consideration
time spent completing other study requirements. Additionally, the Pediatric Heart Network
Data Coordinating Center staff survey responses were less favorable overall than those of the
clinical site staff. Although the perception was that this process saved time for the research
staff, respondents from the data coordinating center perceived that a greater amount of time
was needed to manage two separate methods of data collection. The potential for increased
burden on the data coordinating center was unexpected and was not accounted for in the
study budget or staffing. Impact on the data coordinating center was highest early in the
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study, as problems with the registry data were identified and had to be resolved. Additional
data checks were required at the end of the study to compare some elements of the clinical
registry data with data also collected in the Electronic Data Capture system for the same or
related data elements such as non-matching data or data for events that were expected to
occur. For example, if data elements were originally missing in the registry, the site was
instructed to enter them into the Electronic Data Capture system; if these data later became
available in the registry, they were cross-checked. While this study did not collect the actual
time spent by all study personnel, it would be important for studies considering this
approach to understand that the amount of time spent may increase for some roles, while
decreasing for others. Some of these challenges may be mitigated by optimising the design,
data flow, and data management strategies as described above.

Nuances of registry data collection

It is essential to understand the nuances of the specific registries that will be utilised,
including timing of registry data collection and submission, data definitions, missingness,
and accuracy of requisite data fields. For example, in the Residual Lesion Score Study,
monthly data submission was desirable for study purposes, but the local clinical registry data
used in the study were only submitted twice a year to the Society of Thoracic Surgeons-
Congenital Heart Surgery data warehouse. The need for monthly submission of data for the
Residual Lesion Score Study required some local teams to alter their data collection and
cleaning processes for study patients. As conveyed in our survey results, less frequent study
data submissions would decrease this additional effort both at the site and at the data
coordinating center and may be most efficient with a single data extract from the registry
data warehouse. However, in some contexts, such as during certain types of clinical trials,
less frequent submission of study data may not be feasible and more “real time” data may be
necessary to assess patient eligibility or adverse events. Several registries now allow for real-
time submission and analysis of data; in fact, the Society of Thoracic Surgeons transitioned
to a “continuous harvest” in 2017 with capabilities for near real-time submission of data.

Most registries also have their own set of unique standards for data variables and definitions,
data quality checks, type of staff entering data (clinical versus administrative), auditing
procedures, and other processes, which can all affect the quality of the data.® All data
collection processes can be prone to error, and data quality can vary across registries, sites,
and staff. According to our survey, the majority of registry data managers perceived that data
from the registry are more reliable than data collected by the research staff, whereas a fair
number of research staff disagreed. It is likely that each group was biased towards its own
process and may have lacked an understanding of the other’s procedures and training for
ensuring data reliability.

To increase data accuracy, study variables not meeting adequate completeness based on the
audit studyl4 were collected by both registry extract and site co-ordinators. The data
coordinating center then compared the data from these two sources and issued queries for
mismatched data. Additionally, the sites were queried for data missing in the registry. These
additional data checks added to site and data coordinating center burden but increased data
quality. Audits may be used after a study is initiated to confirm data quality, especially for
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key variables, but care should be taken to balance this additional burden with the desire for
data quality.

Limitations

Implications

The site survey had a high response rate but was limited to a single study conducted by the
Pediatric Heart Network, and the information gathered may not be fully applicable across
other settings. The survey was administered between December 2017 and January 2018.
Residual Lesion Score Study enrolment was completed in August 2017, with final clinical
registry data extraction completed in January 2018. Respondents may not have recalled the
details of processes used during initial query development and data extraction and may have
answered questions differently had the survey been administered earlier in the study rather
than towards the end. Conversely, respondents may also have answered differently had the
survey been administered later in the study, as the Pediatric Heart Network Data
Coordinating Center issued many additional data queries during final data cleaning. While
there was limited staff turnover during the Residual Lesion Score Study, the survey may not
have adequately captured the full experience or perceptions at sites that did experience
turnover.

Despite the challenges identified and the amount of time invested prior to launch of the
Residual Lesion Score Study, most staff perceived that this “hybrid” approach to data
collection leverages local registry data and saves time. Most staff also believed that studies
embedded completely within a registry would save even more time. Future studies utilising
registry data should (1) engage study team members and other stakeholders when designing
the study, (2) consider the best approach and timing for extracting registry data while
adhering to study timelines and protecting health information, and (3) understand the
nuances of the clinical registry and how they impact the research study. Efforts geared
towards automating and centralising data management processes for studies using registry
data may aid in further optimising this methodology for future studies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Staff needed each month at the study site to complete local registry data process. Percentage
of lead study co-ordinators indicating the number of staff needed each month to complete
the local registry process (extracting, reviewing, and uploading local registry data) at their

site (n = 15).
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Figure 2.
Time needed each month at the study site to complete local registry process. Percentage of

lead study co-ordinators indicating the time needed each month to complete the local
registry process (extracting, reviewing, and uploading local registry data) at their site (n=15).

Cardiol Young. Author manuscript; available in PMC 2020 January 01.



1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuepy Joyiny

1duosnuely Joyiny

Prospero et al.

Using registry data in combination with
medical record extraction in the PHN RLS
Study has saved the research staff time
(n=54)

Using registry data in combination with

medical record extraction in future PHN

studies will save the research staff time.
(n=54)

Using registry data instead of medical
record extraction in future PHN studies will
save the research staff time (n=52)

Staff completed a significant amount of
additional training in order to use registry
data for the RLS Study (n=53)

Staff spent a significant amount of
additional time preparing and finalizing the
query in order to use registry data for the
RLS Study. (n=53)

Data collected from the registry are more
reliable than data collected by research staff
at most sites (n=53)
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Figure 3.
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Staff perceptions of using local clinical registry data from the Society of Thoracic Surgeons
Congenital Heart Surgery Database. PHN = Pediatric Heart Network; RLS = Residual

Lesion Score.
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Table 1.

Study enrolment by site (n=1149).

Site  Patients enrolled

*

121
153
68
89
68
92
14
82
56
29
136
20
93
19

- I @ m m o O W >

*

13
40
56

O v O zZz2z LI r X <«

*
Sites A and O did not participate in the registry process.
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