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ABSTRACT

Since 2017, the TrueNTH Global Registry (TNGR) has aimed to drive improvement in patient outcomes for indi-

viduals with localized prostate cancer by collating data from healthcare institutions across 13 countries. As

TNGR matures, a systematic evaluation of existing processes and documents is necessary to evaluate whether

the registry is operating as intended. The main supporting documents: protocol and data dictionary, were com-

prehensively reviewed in a series of meetings over a 10-month period by an international working group. In par-

allel, individual consultations with local institutions regarding a benchmarking quality-of-care report were con-

ducted. Four consensus areas for improvement emerged: updating operational definitions, appraisal of the

recruitment process, refinement of data elements, and improvement of data quality and reporting. Recommen-

dations presented were drawn from our collective experience and accumulated knowledge in operating an in-

ternational registry. These can be readily generalized to other health-related reporting programs beyond clinical

registries.

Key words: international clinical quality registry, process evaluation, collaborative working group, documentation, audit and

feedback, shared-learning
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INTRODUCTION

Clinical quality registries (CQRs) have the ability to facilitate im-

provement of clinical care and patient outcomes through perfor-

mance benchmarking.1,2 Rigorous documentation and evaluation of

processes increase consistency and strengthen a CQR’s capacity to

meet these objectives, while inadequacies in key operational docu-

ments and processes hinder effective and efficient operations. Unless

addressed, adverse consequences on healthcare providers, patients,

funders, and other stakeholders may ensue.3–5 A CQR should also

remain cognizant of contemporary clinical practices. Practice

changes that develop during a registry program may necessitate an

expansion of the dataset or ceasing the collection of certain data ele-

ments.

CASE DESCRIPTION

The TrueNTH Global Registry (TNGR) was initiated in 2017 to

monitor and optimize quality of prostate cancer care by systemati-

cally collecting data from prostate cancer registries/research projects

worldwide.6 Comparative benchmark reports assessing indicators of

quality care are produced and released to participating sites biannu-

ally, and are an integral part of this international registry.7 The aim

of this report is to share examples and learnings from a collabora-

tion that was formed to review key processes supporting TNGR.

MATERIALS AND METHODS

Two parallel cooperative approaches were established. First, an ad-

visory working group (WG) was formed to undertake a holistic re-

view of the main documentation tools supporting TNGR: the

protocol and data dictionary, and a major registry output: the

benchmarking quality-of-care report (Figure 1). Second, individual

consultations with local data centers (“sites”) focused on their tai-

lored quality-of-care report.

At the direction of the TNGR Executive Committee (EC),

expressions of interest for the WG were requested from all stake-

holders. An overarching goal in constituting the WG was to have di-

versity of voices, adequate geographic representation, and to build

notions of ownership in the TNGR. Table 1 lists the full member-

ship of the core team and the advisory WG, including their country

of practice.

A series of monthly 1-h videoconference consultation sessions

were held over a 10-month period. Central issues considered at

meetings related to the protocol were the continuing relevance of

each section, clarity of language, and new aspects of registry opera-

tions that needed incorporation. The data dictionary review meet-

ings were oriented to the interpretability of data elements, feasibility

of collection, and whether they are still relevant to contemporary

practice. The WG was also encouraged to identify proposed new

data items supported by literature reviews.

Regarding appraising of the quality-of-care report, the TNGR

Data Coordination Centre (DCC) ran draft reports for participating

sites, examined each, and noted any anomalies. Principal investiga-

tors and data managers were asked to provide responses to the issues

raised and/or necessitate action within 4 weeks to allow the oppor-

tunity to remedy these prior to final report dissemination. Recom-

mendations from this activity informed future refinements.

RESULTS

The WG meetings and subsequent iterative consultations uncovered

4 main areas for improvement. Each is illustrated with examples

and accompanied by background context and learning points.

1 j Updating operational definitions
Example 1(a) j Defining de-identification techniques according to

evolving legal standards

Data from sites contributing to TNGR are transferred biannually to

a central repository. Anonymity of registry participants is preserved

with unique identifiers provided by each site.8 This key identifier is

held in their local registry and can be linked to the full patient data

for error correction and follow-up, without fully identified informa-

tion being released to TNGR.

Consultation was held with the DCC legal counsel to establish

an internationally acceptable standard definition to describe the

mechanism of reidentification keys used in TNGR. Pseudonymiza-

tion of the participant identifier was determined to be the most pre-

cise term based on legal definitions.9 Briefly, this technique requires

that identifiable personal data are kept separate and replaced by an

indirect identifier or a pseudonym so the data can no longer be at-

tributed to a specific registry participant.10

Learning points: As the TNGR protocol was prepared before

newer European guidelines came into effect, synchronization of ter-

minology with up-to-date regulatory guidelines is necessary to pro-

vide assurance that the CQR operates in alignment with worldwide

technical and operating standards.

Example 1(b) j Clarifying the definition of disease stage for case

ascertainment

The term “locally advanced” was in the eligibility criteria for

TNGR, but its interpretation among sites was found to vary. The

phrase was adopted from older guidelines11 and embedded in

TNGR recruitment processes from the outset of operation. In line

with revised guidelines, WG consensus was reached to apply the

term “regional” to designate prostate cancer with regional lymph

node spread (N1), but with no distant metastases (M0).12

Learning points: Retention of imprecise terms and variable inter-

pretations by registry personnel affects recruitment and hinders ac-

curate cross-site comparisons.

2 j Appraisal of the recruitment process
Example 2(a) j Revising the recruitment process at referral centers

Disproportionately high volumes of missing treatment information

were observed at referral centers. Numerous “consult only” patients

were enrolled to TNGR, although they had not been diagnosed nor

received treatment/surveillance at those centers. Consequently, there

were high numbers of patients “lost to follow-up.”

Lack of information integral to measuring clinical quality

impairs TNGR’s capacity to monitor practice and conduct system-

atic analysis comparing site performance. The EC further concurred

that participating sites should only recruit individuals who were di-

agnosed and/or received treatment for prostate cancer at their cen-

ter. Including patients who only presented for consultation may

result in data unrepresentative of the center. This issue has stimu-

lated the centers to reappraise their recruitment process.

Learning points: Recruiting unbiased patient samples with high

response rates is the goal of a CQR. The inclusion of individuals by

centers contributing to a CQR should be representative of national,

subnational, or institution cases. Nevertheless, the decision to ex-
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clude specific individuals from a CQR must be carefully weighed

against the risk of selection bias.

3 j Refinement of data elements
Example 3(a) j Refining difficult to collect data elements

The collection of ethnicity and socioeconomic status is problematic in

an international setting. The ways of recording these are heterogenous

which limits their use in analysis even though they are valuable covari-

ates. Recommendations from published studies were generally uninfor-

mative, as they were confined to a state or nationwide population.13–15

The WG decided to retain ethnicity as an optional, free-text

field, deferring to local or country standards for its definition and

categorization. This may permit intrajurisdictional analysis (if those

sites are coherent) but precludes registry-wide harmonization. Socio-

economic status collected as a free-text field was identified as not fit

for purpose. A surrogate approach was found to collect instead the

highest level of education, defined according to a modified version

of the International Standard Classification of Education.16

Learning points: The inclusion of ethnicity and socioeconomic

status in an international registry remains challenging and a prag-

matic approach to its collection and use is necessary.

Example 3(b) j Adding a data element

There is an emerging data supporting the use of multiparametric Mag-

netic Resonance Imaging and the Prostate Imaging-Reporting and

Data System (PI-RADS) to guide management of localized prostate

cancer.17–19 Inclusion of this item was proposed by a WG member

during data dictionary review and its collection was deemed to be fea-

sible by a site survey. The addition has a minimal impact on TNGR’s

current quality assurance initiatives as risk categorization in many

jurisdictions does not yet include PI-RADS; however, the registry is

now well placed to evaluate prospective treatment paradigms.

Learning points: The inclusion of PI-RADS bridges a gap be-

tween TNGR and real-world clinical practice. A registry should con-

tinually assess whether their data elements are evidence-based, have

clinical utility in multiple jurisdictions, and high feasibility of accu-

rate collection. Proposals for new items can regularly be sought but

a rigorous process for their inclusion must be codified.

Example 3(c) j Accommodating a new option to an existing data

element

The occurrence of nondetectable carcinoma in a prostatectomy

specimen (pT0) after positive biopsy is unusual, with an incidence of

0.4%.20 pT0 did not fit in the pathological tumor stage (pT) catego-

ries defined by AJCC 8th edition, which ranges from pT2 to pT419;

however, considering this stage occurs in TNGR, a decision was

made to add “pT0” as a new category.

Learning points: A CQR should address valid incongruities

detected after cases begin accruing and incorporate practical solu-

tions to collect them.

Figure 1. The main documentation tools supporting the TrueNTH Global Registry processes: the protocol, the data dictionary, and the quality-of-care report.

Abbreviaiton: PROMS: patient-reported outcome measures.
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Figure 2. Review process undertaken by TrueNTH Global Registry (TNGR).

Table 1. Background of the core project team and advisory working group

Urology Radiation on-

cology

Psychology Epidemiology Academic Patient repre-

sentative

Registry man-

ager

Total

Australia – 1 – – 1a – 1a þ 1 4

Germany – – – – 1a 1 1 3

Hong Kong 1 – – – – – 1 2

Spain – – – 1 – 1 2

United Kingdom – – 1 – – – – 1

United States – – – 1a – – 1a þ 1 3

Total 1 1 1 2 2 1 7 15

aCore project team.
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4 j Improvement of data quality and reporting

processes
Example 4(a) jHandling high missingness of data elements used in

quality indicators

Collection of data elements such as radiology imaging was optional

in TNGR, because they were not part of the ICHOM Standard

Set.21 However, they are recognized as clinically relevant varia-

bles6,8 and form part of some quality indicator calculations.22 The

magnitude of missing data impacted the number of cases that could

be reasonably evaluated within a site.

Two recommendations were proposed and accepted. First, pre-

scribe a stringent criterion where inclusion of a site in a particular

benchmarked indicator is warranted only if “completeness” reached

a sufficient threshold. Second, compel a site to collect data elements

which were used in quality indicators’ computation. An 80% com-

pleteness cut-off was proposed considering that (1) it is the target

level of completeness for collection of non-mandatory data elements

set out in the TNGR protocol; and (2) most centers (greater than

60%) can still be evaluated in the benchmark indicator.

Learning points: Excessive amounts of missing data confer a

bias, misrepresent a site’s performance, and limit the validity of a

benchmarked quality indicator. Setting a reasonable completeness

threshold for inclusion of sites in an indicator will facilitate greater

accuracy and, in turn, drive improvements. Changing optional data

elements to mandatory theoretically incentivizes data completeness.

However, the decision whether to upgrade data elements from

“optional” to “mandatory” can have a critical impact on allocation

of resources at a site. This decision establishes a precedent for future

participating institutions.

Example 4(b) j Consolidating registry entries and avoiding

duplicates

Two identifiers were used to uniquely identify a registry participant

in TNGR. LDCCode which distinguished sites within countries, and

a unique identifier associated with individuals within a local center

(LDCPatientID).8 During the review process, sites were reporting

more participants than was expected due to individuals being en-

tered more than once into the TNGR but with unique identifiers.

To minimize future duplicate entries being submitted to the cen-

tral registry, a new process has been employed by the DCC. Sites are

asked to verify individuals that were uploaded with the same set of

numeric and date baseline variables against records in their local

registry where participants’ personal information was held. Con-

firmed duplicate entries are subsequently removed from TNGR.

Learning points: When limited personal information is available,

baseline numeric or date variables such as date of diagnosis, blood

test result, etc. can be used as an initial flag for potential duplicate

entries.

DISCUSSION

Standardization of operational definitions is particularly relevant to

a CQR. Literacy in informatics concepts such as de-identification

methodology among health/research community has been a docu-

mented concern,23,24 suggesting the need for education on this sub-

ject. Clinical terminologies selected to describe registry populations

should be in line with current practice to promote harmonization.

There is a trade-off that registries face when considering inclu-

sion of additional data elements. The benefits of having data ele-

ments which are of interest to our stakeholders impose a greater

demand in time and financial resources to support collection.2 This

concern must be weighed against the risk of not collecting data that

informs and improves patient outcomes. Continuing ineffective reg-

istry practices wastes resources, which has negative downstream

consequences.

Limited guidance exists in relation to the acceptable cut-off of

proportion of missingness that warrant inclusion for reporting,

ranging from 70%5 to 95%.25 Others indicated that missingness

greater than 10% may bias statistical analysis.26 A collective effort

will be carried forward to assess the impact of our updates in partici-

pant management and quality measure calculations; and to enhance

data quality which form the basis of the indicators.

While the examples presented in this report are not exhaustive,

the specific recommendations were drawn from our collective expe-

rience and accumulated knowledge in running an international

CQR. With more robust frameworks in place, we can envisage

wider collaborations moving forward.

CONCLUSION

We identified 4 major areas for improvement following a compre-

hensive and collaborative review of key documents supporting an in-

ternational clinical registry. Such information and lessons learned

are translatable to other programs that collect, manage, analyze,

and report health data.
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