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 Abstract Patient registries include data on patient diagnosis, demographics, treatment, and outcomes and are now fun-
damental to the provision of successful global health systems. Patient registries include mainly local, region-
al, and national patient data on general or specific patient groups. Global registries currently exist mainly for 
rare diseases. Some of the most studied registries include the national Surveillance, Epidemiology, and End 
Results (SEER) program and the hospital-based Medical Information Mart for Intensive Care (MIMIC-III) datas-
et. The limitations of registry databases have included lack of feedback from clinical studies to the clinical cen-
ter, the lack of patient involvement, and limited findings on patient-reported outcomes (PROs). In September 
2020, the European Medicines Agency (EMA) published its draft guidelines on registry-based clinical studies. 
Guidelines for the development and analysis of registry data will improve the quality and registry-based stud-
ies and increase the role of registry data to support clinical trials. This Editorial aims to present the current sta-
tus of registries and population databases in clinical research and practice.
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The availability of large-scale patient data collections, or reg-
istries, including patient diagnosis, demographics, treatment, 
and outcomes, is now fundamental to the provision of suc-
cessful global health systems [1,2]. Patient registries are also 
known as clinical audit, patient databases, population data-
bases, and quality improvement programs, and may include 
local, regional, national, and global patient data for general 
or specific patient groups [1,2]. Globally, there are now hun-
dreds of registries. Both the United States (US) and Sweden 
have more than 100 federally approved registries that report 
health quality metrics for all age groups [3,4]. Patient registries 
facilitate public health reports, retrospective and prospective 
research studies, professional medical development, and pro-
vide evidence to support healthcare improvement and fund-
ing [1,2]. In the UK, data from registries have recently sup-
ported advances in orthopedic practice and joint replacement, 
and patient management for cancer [5,6]. The US Centers for 
Disease Control and Prevention (CDC) publishes the Morbidity 
and Mortality Weekly Report (MMWR) on public health inves-
tigations, reports, and evidence-based clinical recommenda-
tions in its role in monitoring public health and disease epi-
demiology and mortality data in the US [7]. The MMWR has 
also provided a rationale for developing or studying patient 
registry data in clinical studies.

Registry data are used to support clinical trial data before 
regulatory approvals [1,8]. The National Institutes of Health 
publishes a list of current US-based patient registries that 

support clinical trials [3]. In September 2020, the European 
Medicines Agency (EMA) published its draft guidelines on reg-
istry-based clinical studies [9]. The 2020 EMA guidelines rec-
ommend the valuation of data quality, data analysis, and pa-
tient confidentiality [9].

The Surveillance, Epidemiology, and End Results (SEER) program 
began in 1973, initially included nine cancer registries in the 
USA, and is funded by the National Cancer Institute (NCI) [10]. 
SEER collects clinical and demographic patient data on can-
cer incidence, treatment, and patient survival, currently from 
18 selected cancer registries throughout the USA, and covers 
28% of the US population [10]. Also, SEER-Medicare linked 
databases include cancer data for patients age 65 years and 
older [11]. The National Program of Cancer Registries (NPCR) 
was funded by the Centers for Disease Control and Prevention 
(CDC) in 1992 to support central cancer registries and covers 
96% of the US population, including 45 US states, the District 
of Columbia, the US Pacific Island Jurisdictions, and Puerto 
Rico [12]. SEER population studies have been published for de-
cades. However, the United States Cancer Statistics (USCS) da-
tabase of cancer registries combines SEER with the NPCR reg-
istries and has received less research attention because it has 
only recently become available [13]. The USCS database pro-
vides oncology data geographically coded at the local level to 
facilitate clinical oncology planning and evaluation [14]. Based 
on data from the USCS database, the CDC, NCI, and the North 
American Association of Central Cancer Registries (NAACCR) 
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publish official federal statistics on cancer incidence from reg-
istries that meet the publication standards of the USCS [14]. 
The USCS database is now available inside National Centers 
for Health Statistics (NCHS) and Census Research Data Centers 
(RDCs) to validated researchers [14].

Studies using the USCS database have highlighted some of 
the limitations of SEER data [15]. In 1999, a study to compare 
the cancer incidence rates from SEER and NPCR data showed 
that US cancer incidence rates for specific sites varied between 
registries [15]. Also, SEER data under-represented cancer inci-
dence rates for all sites combined, over-represented the inci-
dence of breast cancer, and under-represented the incidence 
of colorectal cancer [15,16]. More recent comparative studies 
have shown that SEER under-represented cancer-related mor-
tality in several cancer sites between geographic areas [17]. 
Therefore, national population registries that collect regional 
data can have limitations, which may be due to different re-
gional socioeconomic factors, demographic factors, and vari-
ations in health care over time [15-17].

Local and regional public health databases have provided ep-
idemiological evidence to guide health provision and fund-
ing for previously high-risk population groups. For example, 
data analysis from the California Birth Statistical Master Files 
(BSMF) database from 2007 to 2016 identified ethnic and so-
cioeconomic risk factors for low birth weight infants and ma-
ternal mortality and provided evidence for the adverse effects 
on these outcomes from maternal obesity and smoking [18]. 
In the US, access to individual hospital registries has become 
possible for research purposes. For example, the Medical 
Information Mart for Intensive Care (MIMIC-III) dataset ver-
sion 1.4. MIMIC-III integrates clinical data of 53,423 hospital 
admissions of adult patients to the intensive care unit (ICU) 
of the Deaconess Medical Center, MA, USA, between 2001 and 
2012 [19]. External access to the MIMIC-III database requires 
approval from the Massachusetts Institute of Technology (MIT) 

and Beth Israel Deaconess Medical Center and the comple-
tion of a course on how to search and analyse the data from 
MIMIC-III [19].

The limitations of registry databases and their use should be 
recognized. Feedback of clinical data and research findings 
from registry studies to the participating clinical centers may 
lag behind patient care [1,2]. Also, some registries rely on non-
digital patient records and data analysis and use manual data 
entry, resulting in errors or missing content [1,2]. Most reg-
istries lack patient input into their design and management, 
and demographic and socioeconomic data that affect health 
outcomes may not be included [20]. Because data in patient 
registries are anonymized, patients cannot access information 
that may support self-management or allows participation in 
shared clinical decisions [20].

However, some recent changes are beginning to address these 
limitations. National clinical audits in the UK, Sweden, and the 
Netherlands now include patient-reported outcome (PRO) data 
with clinical registry data [21]. In the US, the ImproveCareNow 
network for inflammatory bowel disease involves patients and 
their families, care teams, and clinical scientists in the design, 
governance, and management [22]. The Swedish Rheumatology 
Quality Registry allows patients to track symptoms at home 
to identify early signs of increased disease activity, resulting 
in improved patient management and clinical outcomes [23].

Conclusions

Patient registries include local, regional, and national patient 
data on general or specific patient groups and diseases. Global 
registries currently exist mainly for rare diseases. Guidelines 
for the development and analysis of registry data continue to 
improve the quality of registry-based studies, including regis-
try data to support clinical trials.
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