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Background and Objective: Upper tract urothelial cancer (UTUC) lacks high-quality evidence to
appraise current patterns of presentation, diagnosis, treatment and outcomes as a result of disease rarity and
patient heterogeneity. Registries may overcome many of the challenges making clinical trials challenging
in UTUC and provide answers to many of the clinical questions that afflict UTUC management. In this
narrative review we aim to summarise the design of registries that have contributed to the UTUC literature,
discuss their strengths and limitations and the future directions of registries in UTUC.

Methods: Two independent reviewers conducted a search of the OVID MEDLINE database from July
2002-July 2022. Included articles were required to be published in peer reviewed journals and use registry-
based methodology to report on UTUC. Search was limited by MeSH and key words and was limited to the
English language.

Key Content and Findings: One hundred and forty-four articles were identified and included as
reporting on UTUC from a registry-based methodology. Articles utilising registry-based data have
substantially increased over the study period with the majority of articles arising from large generalised
cancer databases in North America. There has been an increase in UTUC-specific registries in the previous
five years that have offered the most granular, complete analysis and these will continue to report in the
coming years. The majority of published data assessed epidemiological factors and compared outcomes of
treatment modalities with a small proportion of articles focusing on prognostic nomograms and quality
of life. Larger cancer registries that contribute the majority of the published analysis are likely subject
to significant selection bias when comparing cohorts for treatment analysis and the need for prospective
UTUC specific registries is apparent. Future directions include the potential for registry-based randomised
controlled trials (RCTs) and clinical quality registries (CQR) that have the ability to change practice and
improve care.

Conclusions: The utilisation of registry-based methodology for analysis in UTUC has increased
substantially over the last 20 years. In addition to the utilisation of large cancer registries, the creation
of UTUC specific registries is likely to contribute the most granular, translatable data in diagnosis and

management.
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Introduction

Upper tract urothelial cancer (UTUC) arises from the
urothelial lining of the kidney or ureter and accounts
for approximately 5-10% of all urothelial cancer
(UC) (1). Whilst incidence of UTUC remains low at
1-3 cases/100,000 people/year, it is rising in many nations
around the world (2). There are histological similarities
between UTUC and bladder UC however the presentation,
diagnosis, treatment and outcomes differ significantly.
Patients diagnosed with UTUC are likely to be older with
more comorbidities and are presenting with more invasive
disease (3). This in combination with a low incidence often
makes recruitment into clinical trials challenging and costly.
For this reason, much of the understanding of UTUC is
extrapolated from bladder UC or from systematic reviews
that often rely on low-level evidence with many clinical
questions remaining unanswered.

Registries are structured data repositories that
systematically collect and store health related data (4).
Registries collect observational data about a specific exposure,
disease, treatment or healthcare resource (5). In general
health registries are designed to be broad and have few if any
exclusion criteria in order to quickly capture large patient
cohorts and relay a real-world experience of patient care.
Health related registries come in several different forms with
different purposes and requirements.

Disease- or condition-specific registries are the most
common form of registry and collect information on patients
diagnosed with that disease in a specific setting such as a
hospital or outpatient setting (6). These registries provide
varied levels of epidemiological, diagnostic, treatment and
outcome data. Common examples are cancer registries or
rare-disease registries. These are often maintained at a
state or national level and many countries around the world
maintain comprehensive repositories that can be accessed
for clinical research (7).

Drug or medical device registries are designed to monitor
the safety and efficacy of medication or devices utilised in
healthcare. Their main purpose is to monitor long-term
real-world outcomes of medical devices and facilitate recalls
where required (8). They are usually maintained by the
medical device company, may not be publicly accessible and
often collect a very narrow range of data.

Clinical quality registries (CQR) are similar to disease or
condition specific registries however collect data to evaluate
defined outcomes at predetermined intervals. Outcomes
are then benchmarked against set standards, either local
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or international, and reported in a timely fashion to
healthcare providers (9). Commonly assessed predefined
outcomes include pre-operative waiting times, surgical
margin status and 30-day post-operative complication rates.
Whilst observational data analysis and contribution to the
literature is provided the extra utility is provided in the
ability to identify variations in the process and outcomes
of care and adherence to evidence based guidelines. This
information can then be reported back to providers and
quality improvement processes undertaken with the
eventual outcome of improving and standardising patient
care. Interest in CQR has increased substantially in recent
years as safety and quality of health provision continues to
grow as a pillar of healthcare delivery (10).

In this narrative review, we aim to summarise the design
of recent and current registries that have contributed to the
UTUC literature, discuss their strengths and limitations
and the future directions of registries in UTUC in the
hope of improving awareness and collaboration with such
registries. We present the following article in accordance
with the Narrative Review reporting checklist (available at
https://tau.amegroups.com/article/view/10.21037/tau-22-
641/rc).

Methods

Two independent reviewers conducted a search of the
OVID MEDLINE database from July 2002—July 2022. A
third reviewer was utilised only if a there was not consensus
regarding articles to be included. The review was conducted
between July 2022 and August 2022. Articles included were
required to report on UTUC with an observational study
design arising from a registry. Single-institutional or multi-
institutional retrospective data that did not arise from a
registry design was excluded from analysis as it did not
meet the definition of a registry. Articles were required to
be published in journals and abstracts from meetings were
excluded. Where discrepancies on articles to be included
arose a third independent reviewer was utilised. Search was
limited by MeSH and Key words and was limited to the
English language. The search strategy utilised is included in
Table 1.

Results

A total of 516 articles were identified using the search
method outlined, of which 327 were identified for abstract
or full text review. Of these articles 144 were included as
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Table 1 The search strategy summary

ltems Specification

Date of search 01/07/2022

Databases and other OVID and MEDLINE
sources searched

Search terms used  Free
Registry
Database
Register
Regist
Upper Tract Urothelial Carcinoma
Upper Tract Transitional Cell carcinoma
uTuC
Urothelial Cancer
Upper tract urothelial cancer
Carcinoma, transitional cell
Carcinomas, transitional cell
Cell carcinoma, transitional
Cell carcinomas, transitional
Transitional cell carcinoma
Transitional cell carcinomas
Cancer, ureteral
Cancer of ureter
Cancer of the ureter
Cancers, ureteral
Neoplasm, ureteral
Neoplasms, ureteral
Neoplasms of ureter
Ureter cancer
Ureter, cancer of
Ureter cancers
Ureter neoplasm
Ureter neoplasms
Ureteral cancer
Ureteral cancers
Ureteral neoplasm

Ureteral neoplasms

Table 1 (continued)

© Translational Andrology and Urology. All rights reserved.

499

Table 1 (continued)

ltems Specification

Kidney neoplasm
MeSH

Carcinoma, Transitional Cell

Ureteral neoplasm

Kidney neoplasm

Registries

Database management systems
1% July, 2002-1% July, 2022

Timeframe

Inclusion and
exclusion criteria

Inclusion: registry based observational
cohort study, English language, full text
available

Exclusion: single or multicentre once-off
data collection that was not in a registry
based format. Not published in a medical
journal

Selection process Two independent reviewers separately
reviewed all articles, and 3" reviewer if

discrepancy

utilising registry-based data as the basis of the article. The

results are grouped and summarised below.

Major North American general registries

Surveillance, epidemiology and end results (SEER)
program
The SEER program collects and analyses data from
population-based cancer registries that covers approximately
48% of the population in the United States (11). It is
facilitated by the National Cancer Institute and routinely
collects a wide array of data on numerous tumour types
including UTUC. Rather than a single centralised data
collection program SEER combines approximately 30 state
and regional based cancer registries and allows access to
collated data for research purposes. Data available is from
1975 until current and includes demographics, tumour type,
tumour stage, initial treatments and some outcome data (12).
The SEER program is the registry with the highest
number of published articles on UTUC, with 48 publications
to date. Publications utilising the SEER project have
increased substantially over the study time period with
approximately 75% of publications arising in the last 5 years.
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Articles describing incidence, demographics, presentation
and diagnosis of UTUC were most common accounting for
23/48 articles, whilst comparison of treatments accounted
for 19/48 articles. Since 2020, several articles utilising
prognostic scoring systems have also been published using
SEER data.

National Cancer Database (NCDB)

The NCDB is a registry of cancer patients treated at
institutions accredited by the American Cancer Society and is
a joint registry with the American College of Surgeons (13).
The NCDB covers approximately 70% of the population
of the United States of America and provides in depth
demographic data as well as institutional data including
institution volume. As data collection only occurs in
hospitalised patients rather than population based the
generalisability of these results may be more challenging (14).
Data was made available to accredited institutions from
2013 and is republished annually.

NCDB was the second most commonly utilised
registry in UTUC publications in the study period with
28 published articles. The vast majority of articles were
published after 2017 with a steady increase in publications
each year. Articles focusing on comparative treatment
outcomes were the most common accounting for 18/28
articles, followed by incidence, demographics, presentation
and diagnosis 9/28. In comparison to SEER only one article
was published utilising the NCDB for a prognostic scoring
system.

Other North American registries

The National Surgical Quality Improvement Program
(NSQIP) database is the only CQR that was identified
to contribute to the UTUC literature. NSQIP provides
detailed patient and outcome data for major operations
including nephroureterectomy and includes institution
and clinician feedback and benchmarking (15). Patient
outcomes are tracked up to 30 days and hence publications
in UTUC focus on the early post-operative period only
(16,17). Follow-up is active and includes screening hospital
readmissions, medical records, private surgeons’ rooms
and direct patient follow-up. Data provided is collected by
trained Surgical Clinical Reviewers and analysis is robust
and risk-adjusted for patient health and surgical complexity
to minimise bias. Over 195 risk-adjusted models are
provided to clinicians and institutions and benchmarking
occurs via rankings and gives clear indication of an
institution’s performance and areas of excellence or poor
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performance. NSQIP has now expanded outside of North
America and has program sites in Australia that are utilising
the same registry format to analyse and improve outcomes
although data has not been published.

Several other North American registries have utilised
claims-based data to publish articles on UTUC although
the number of published articles is low (18,19). The
majority of these registries include routine data collected
for health-related billing practices with analyses for the
medical literature a secondary function. Other data from
hospital admission registries that are non-specific to cancer
or UTUC have also been utilised to assess demographic
data of those presenting with UTUC (20).

International general registries

Other large nonspecific cancer registries have been utilised
internationally to contribute to the UTUC literature.
Scandinavian countries including Denmark (21,22),
Norway (2), Iceland (23), and The Netherlands (24) have
all contributed to the UTUC literature utilising large
cancer and admission based registries. Other European
nations have also utilised registry based data to contribute
to their understanding of UTUC including Spain (25),
Croatia (26), and The United Kingdom via the National
Cancer Repository (27). There have also been joint efforts
to understand rare cancers such as UTUC in multinational
collaborations (28). In the Asia-Pacific region/countries
including Japan (29,30), Taiwan (31), and Australia (32)
have utilised broad cancer registries and admissions
data to publish UTUC articles. Over 80% of articles
appraised from these registries focused on local incidence,
demographics, presentation and diagnosis of UTUC with
the remaining 20% relating to comparative treatment
outcomes.

Urology specific registries
The British Association of Urological Surgery (BAUS)

registry assesses complications and outcomes up to
30 days post-surgery and has been utilised to assess
nephroureterectomy outcomes in the short term (33). It
provided a comparatively large patient sample of 863 patients
and 119 centres over a l-year period with detailed analysis
of final pathology, operative technique, complications and
short-term outcomes after surgery for UTUC. Whilst the
BAUS registry is not specific to UTUC it does provide a
deeper level of analysis for the operative treatment of UTUC
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than non-specific registries. Further research questions of the
BAUS registry aim to address outcomes of varying techniques
of the managing the distal ureter at nephroureterectomy with
at least 2 years of follow-up.

The Retrospective International Database of Invasive/
Advanced Cancer of the Urothelium (RISC) database is
a retrospective international multicentre database that
collected data on patients with advanced UC including
UTUC. Data collection spanned from 2006-2011. There
have been several published papers including predictive
nomograms and descriptions of chemotherapy utilisation
that include patients with UTUC in a broad base of UC
patients (34-37).

The Japanese Urological Association Multi-Institutional
National Registry was an observational cohort study
including 348 institutions that took place in 2005. Data
was retrospectively collected for patients diagnosed with
UTUC and renal cell cancer; 1,500 UTUC patients were
included in the registry which included detailed data
regarding operative technique and outcomes in addition
to demographic data. Several published articles including
comparisons of laparoscopic vs. open technique and
outcomes and prognostic factors for recurrent disease were
published (38-41). There have been no further publications
or data collection reported.

UTUC specific registries

Several national, multicentre UTUC registries have been
created in the last 20 years in an attempt to understand
current practice and outcomes. The French National
Collaborative Database of Upper Urinary Tract
Urothelial Cancer was a multi-institutional, retrospective
cohort study including 20 centres from 1995-2010 that
recorded approximately 500 patients who underwent
curative intent treatment for UTUC. Published results
included comparisons of oncological outcomes of radical
segmental ureterectomy vs. nephroureterectomy, adjuvant
chemotherapy, synchronous bladder tumours during
nephroureterectomy and several online nomograms and
prognostic tools (42-47). The registry does not appear to
have continued after 2010 and no further studies have been
published since 2014.

The Taiwan Upper Tract Urothelial Cancer Registry
is a multicentre, observational registry that collects and
analyses data on patients treated for UTUC. It includes
95 surgeons at 12 centres who retrospectively registered
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patients from 1988-2021. In total 3,333 patients underwent
nephroureterectomy in the 33-year study period and
were included. Published results have included adverse
prognostic factors for survival post nephroureterectomy
and a comparison of endoscopic treatment vs radical
nephroureterectomy for patients with tumours T2 or lower
(48-50). The registry remains open and continues to enrol
patients with likely further publications.

There has been a recent push to obtain an understanding
of UTUC at an international level that will allow
comparison and improve applicability of results. The
Clinical Research Office of the Endourology Society
(CROES)-UTUC registry is the largest and most complete
UTUC registry published. The CROES-UTUC registry
is an international, multicentre, prospective, observational
cohort study with an enrolment period of 5 years
(November 2014-November 2019) and a follow-up period
of 5 years post inclusion (51). Any patient undergoing
a diagnostic or therapeutic procedure for UTUC at
participating centres was included. The primary objective
is to describe the patterns of presentation, diagnosis,
treatment and outcomes of those with UTUC. Further
objectives include an assessment of evidence-based guideline
adherence, post-operative complications, recurrence rates
and mechanisms and comparison of individual treatment
outcomes. Data capture is broad and includes demographic
data, risk factors, treatments and complications as well as
survival data at 1, 3 and 5 years after diagnosis. The registry
aimed to recruit 3,000 patients in the 5-year study period.

Enrolment into CROES-UTUC began in 2014 and
closed in 2019 with a small pool of published results to date.
In total 2,451 patients were enrolled across 125 centres
in 37 countries. A single study analysing flexible fibre
optic vs digital ureteroscopy and enhanced vs. unenhanced
imaging in the diagnosis and treatment of UTUC has been
published with 5-year survival rates to date of writing (52).
This study failed to find a significant difference in overall
survival or disease-free survival between enhanced and
unenhanced imaging techniques. Further analysis of mid
and long-term are expected from the CROES-UTUC
registry in the near future (51).

The Robotic Surgery for Upper Tract Urothelial Cancer
Study (ROBUUST) is an international, multicentre,
retrospective cohort study that systematically collects data
on patients undergoing minimally invasive (robotic or
laparoscopic) surgery for UTUC. The study includes 17
institutions around the world including the United States
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Table 2 Origin of published articles including registry type and
geographical distribution

Registry type Publications
Total, n 144
Large generalised cancer or 117/144 [81]
admission based, n/n [%]
SEER 48/117 [41]
NCDB 28/117 [24]
Other North American 10/117 [8]
Scandinavian 10/117 [8]
Other European 6/117 [5]
Asia-Pacific 15/117 [13]
Clinical quality, n [%)] 1[1]
Urology specific, n [%] 11 [8]
UTUC specific, n [%)] 15[10]

SEER, Surveillance, Epidemiology and End Results; NCDB,
National Cancer Database; UTUC, upper tract urothelial cancer.

Table 3 Focus of the research question for publications utilising
registry-based data in UTUC research

Research purpose focus Number
Epidemiology & diagnosis 43
Incidence 10
Risk factors & presentation 25
Diagnosis 8
Treatment & outcomes 89
Oncological outcomes 32
Survival outcomes 45
Treatment strategies 8
Safety 4
Renal function assessment 1
Cost-assessment 2
Prognostic nomograms 8
Quality of life 1
Total 144

UTUC, upper tract urothelial cancer.

© Translational Andrology and Urology. All rights reserved.

Kealey et al. Utility of clinical registries in UTUC

of America, China, Belgium, Italy and Korea and utilises
a purpose-built registry for enrolment between February
2006 and March 2020. As of 2021, 877 patients had been
enrolled into the registry. Research outputs from the
registry have shown a significant intravesical recurrence
rate of approximately 25% post-nephroureterectomy with
risk factors including previous ureteroscopy, hypertension,
positive surgical margin and transurethral bladder cuff
resection (53). Results also failed to show a survival benefit
from lymph node dissection at time of nephroureterectomy
for UTUC (54). Most recently the ROBUUST data was
utilised to create a pre-operative nomogram to predict
renal insufficiency for cisplatin-based adjuvant therapy
post minimally invasive nephroureterectomy (55). Further
research outputs are expected in 2023 from the registry that
is continuing to enrol.

Discussion
How is registry data utilised in UTUC research?

In total 144 articles were identified as utilising registry-
based data to contribute to the understanding of UTUC
from a wide variety of study designs and geographical
locations (1uble 2). Individual treatments and their outcomes
were the most commonly evaluated aspects of UTUC
followed by articles focusing on epidemiology, presentation
or diagnosis of UTUC (Table 3). Articles relating to risk
calculators and prognostic nomograms and quality of life
were far less common and accounted for approximately 8%
of the published literature.

Registry based publications have increased substantially
within the study period with approximately 70% of articles
published in the last 5 years of the 20-year study period
(Figure 1). This increase in publications in the last 5 years
is likely related to an increase in registry creation, but also
an increase in the understanding of the utility of registries
as more outputs are seen in leading publications. Data
from registries in some cases have also become more easily
accessible to researchers, such as the NCDB which in
2012 allowed access to the registry to involved institutions
with the first UTUC publication from this source in 2017.
Since that initial publications there have been at least 27
articles published as researchers and clinicians have come to
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Publications per year utilising registry-based data in UTUC
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Figure 1 Number of publications per year utilising registry-based
methodology in UTUC. UTUC, upper tract urothelial cancer.

understand the dataset and its potential utility.

Benefits of registry use in UTUC

The most potent strength of registries in UTUC is the
sheer volume of patients that are able to be recruited and
followed up in a registry-based study format. CROES-
UTUC registry has been able to recruit over 2,000 patients
in a 5-year period and have excellent follow-up rates to
5 years (52), whilst NCDB publications have been able
to analyse up to 8,000 patients in some instances (56).
This is in stark contrast to randomised control trials that
can often be underpowered and require recruitment over
many years and centres to enrol small patient samples.
Comparative cost compared to randomised controlled
trials (RCT5s) is another significant benefit that allows for
economical recruitment of such large patient numbers (57).
Registry based data collection can occur at a fraction of
the cost of running clinical trials, which is especially true
in rare malignancies such as UTUC, where multiple sites
recruiting only small patient numbers are required to gain a
sufficient sample size.

Limitations of registry-based data use

There are several limitations of large databases when
analysing UTUC. Registry-based data may be more prone
to selection bias due to an inability to randomise patients.
This allows for inherent and often unmeasured variables to
impact on the various treatments that individual patients
receive. Non-specific datasets, such as SEER and NCDB,
may be more prone to this given the non-specific nature
of the data collected (12). Selection bias can lead to a
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comparison of interventions occurring in very different
patient cohorts whose differing outcomes may not be
solely attributable to the treatment being utilised. Non-
participation bias will also be present in these studies as
treatment for UTUC is an inclusion criterion in nearly
all utilised registries, therefore excluding those that never
receive treatment.

The quality of the registry is reliant on the data that is
input into the registry. Data quality is nearly impossible to
appraise however and occurred in very heterogenous ways
depending on the registry in this review (58). In larger, non-
specific registers much of this data was either automated
or entered by researchers not involved in the care of the
patient. In contrast most of the UTUC specific and smaller
registries utilised the treating clinician or health team to
input data. This may allow for more granular detailed
data, but also allows for bias in the data that is collected
and analysed. Specifically trained expert data collectors are
the gold-standard and occurred in only a small proportion
of the included registries. Incomplete data is a common
problem no matter the collection method, and inadequate
follow-up or documentation may mean that important
events and outcomes, such as adverse events, are missed and
do not contribute to analysis. Data time points are often
dictated by the patient’s interactions with the health system,
rather than at set intervals as is the case with RCTs, and
hence there may be further lack of capture of outcomes of
interest.

Protocol publication occurred in only a small pool of
the UTUC specific registries. Protocol publication ensures
transparency in the research, minimises publication bias
and prevents selective reporting of outcomes. Assessment
of registry quality is more challenging than RCT critical
appraisal and whilst some published assessment tools have
been published these have not been validated or widely
adopted (59). Publication of the registry protocol and
objectives allows for improved peer-review and validity
of results and should be part of best-practice in registry
creation.

Future directions

CQR have the ability to provide feedback and benchmarking
for clinicians, hospitals and organisations and are an
increasingly prevalent quality improvement tool (60).
Improvement in evidence-based guideline adherence,
improved care availability and overall improvement in the
quality of care are major benefits of CQR as is a reduction

Transl Androl Urol 2023;12(3):497-507 | https://dx.doi.org/10.21037/tau-22-641



504

in the cost of care (10). Such registries have had significant
success in other urological malignancies such as prostate
cancer and have the ability to cover large cohorts (61). The
NSQIP was the only identified example of a CQR in this
narrative review and provides detailed clinician feedback up
to 30 days post-operatively. There is however a large scope
for UTUC specific or large cancer registries to become
CQR if they were to feedback to participating centres
on a scheduled, routine basis. Disease specific CQR are
more resource intensive, however, may attract improved
participation given the value of structured reporting and
quality improvement processes.

Whilst RCTs remain the gold-standard methodology for
treatment comparison, in recent years the registry-based
RCT has been utilised to efficiently analyse and follow-
up patients in non-urological areas (62). Registry based
RCT’s embed elements of the RCT, such as randomisation
and other data collection into the registry. The registry
then collects data as part of routine care. Such data is then
utilised as trial data that allows for analysis. This model
lends itself particularly well to comparative effectiveness
research such as comparison of outcomes of interventions
that are potentially equivalent including nephroureterectomy
vs. endoscopic management of low-risk tumours. Such
analysis requires registries that are well planned, executed and
maintained, however has the ability to retain the strengths of
an RCT while avoiding the high failure rates, significant costs
and lack of external validity (63). This may be an especially
attractive methodology for a rare cancer such as UTUC
with its significant recruiting difficulties.

Conclusions

The utilisation of registry-based data in the UTUC
literature has increased exponentially over the 20-year
review period. Whilst utilisation of large, generalised
cancer registries accounts for the majority of the literature
in UTUC there are exciting, large UTUC specific
registries that will report in the coming years and are likely
to contribute more granular, generalisable data for the
diagnosis and treatment of UT'UC. The ability to provide
feedback and benchmarking to clinicians to improve safety
and quality should be a consideration in future registry
formation as should registry based RCT’.
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