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ABSTRACT

Background: Common Data Elements (CDEs) are data-metadata descriptors used to collect research study data. CDEs facilitate the
collection, processing, and sharing of breast cancer data. This study intended to explore the CDEs of breast cancer for research
databases and primary care systems. Methods: This study was conducted using systematic search and review. This systematic literature
review covered PubMed, Scopus, Science Direct, SID, ISC, Web of Science, and Google Scholar search engine. It included studies in
English language with accessible full-text from the beginning of 2007 to September 2019. Results: Reviewing 25 studies revealed
that 52 percent of studies were carried out in the US and most studies were conducted between 2013 and 2015. The most domains
for using CDEs were: Pathology Report and Registry. The CDEs of breast cancer for research databases were categorized into three
categories namely clinical, research, and non-clinical and indicate the importance of these data elements. Most of the studies focused
on creating and deploying clinical CDEs as physical examination, clinical history and pathology data. Conclusion: The integration
of biomedical and clinical data relevant to breast cancer enhances the power of research variable analysis and statistical analysis,
thereby facilitating improved knowledge of effective therapeutic interventions. Also CDEs used to collect, store, and retrieve patient
data in various health setting such as primary care and research databases.
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Introduction is also the leading cause of cancer deaths in women (15.0%)."

Breast cancer is the most common cancer among Iranian women,

Breast cancer, along with lung and colorectal cancer, has three with an estimated number of cases (5 years) in 2018 for Iran,
types of cancer in terms of high incidence and mortality amounted to 40,825 or 32.3%.2
rate worldwide. Together, these three cancers account for

one-third of all cancer and deaths in the world. Breast cancer Improving the efﬁcacy of clinical trials in research for breast

as the fifth leading cause of death (627,000 deaths, 6.6%) is
a relatively favorable prognosis and is at least prevalent in
developed countries. Breast cancer is the most common cancer
in women (24.2%, about one in every four new cases of cancer
diagnosed in women worldwide, is breast cancer). Breast cancer
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cancer will lead to the innovation and reduction of time to use
new methods and drugs in the treatment of this disease. To
increase efficiency, different departments involved in a research
study, including sponsors, clinical researchers, and surveillance
devices, and each used different systems and software to collect
and analyze data that integrate these programs and systems.
Integration is one of the most important factors for achieving
desirable goals in the field of medical research. But, at present,
the relationship between the two areas of clinical research and
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clinical care is incomplete or sometimes completely disconnected
because they each use different standards and terminology
systems.l Also, the integration of heterogeneous datasets into
clinical research is one of the complex problems that require
continuous efforts to optimally utilize data and information in
biomedical research.™

The deficiencies and inefficiencies in follow-up care for breast
cancer survivors in primary health care indicated the value
of healthcare records and datasets in healthcare systems.?
Improving health care for patients with breast cancer need to
coordinate data from health setting and research database for
qualitative primary care.l”

Integration of clinical data into electronic health records and
clinical trials will increase the likelihood of intervention for
disease prevention and treatment.” However, data integtity in
the studies are always complex and difficult.®) Conventional data
collection methods ate slow and costly.” The use of CDEs is
one of the data integration methods that has increased ability to
analyze stored data and combine different findings from studies,
thereby reducing the cost of clinical research."” It also requires
the definition of a specific set of features to identify CDEs.
Among other elements of the data are data synchronization and
integration in clinical settings can facilitate synchronization of
data and spatial data in a specific field.l'

At present, data sharing in the clinical setting and full semantic
interoperability between heterogeneous systems have not yet
been realized. However, significant progress has been made
in this area. In the International Classification of Diseases, a
set of standards for controlled clinical terms has been widely
used.!? Integrating or combining data from different sources
and providing it to users with the same vision, Researchers help
to coordinate data elements in a particular area or a particular
subject.™ Data heterogeneity is a majot source of challenge in
integrating data and inability to interact with health information
systems to deliver accurate and effective health care. Knowledge
generation is based on clinical data in the context of clinical
research."*l Therefore, solving the semantic heterogeneity
problem is the key to achieving interoperability between health
care systems and integrating different datasets related to different
domains.l'” Although common data elements were introduced in
2015 by Mesh, since the eatly 20™ century and before, common
data elements were used to exchange the same data in different
environments of computer systems. The purpose of this study
was to retrieve common data elements used in breast cancer
databases in order to integrate data elements into heterogeneous
clinical research systems.

Methods

Search strategy

Databases including PubMed, Scopus, Science Direct, SID, ISC, Web
of Science, and Google Scholar search engine were searched from
2007 t0 2019. The Mesh term “CDEs” and all its entry terms!'” were
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searched with “OR” operator. In addition, we searched different
terms for breast cancer such as breast neoplasm, breast tumor,
mammary cancet, cancer of breast, malignant neoplasm of breast,
and breast malignant tumor using “OR” operator. Additionally, the
term “research databases” was also searched. All of the three search
strategies were conducted in titles, abstracts, and keywords. Finally,
the results of the above searches were combined together using
“AND” operator. The research team also checked the references of
the retrieved articles to find any related articles missed through the
searching process. We included English papers dealing with CDEs
of breast cancer from 2007 to 2019 (the last 12 years). Papers for
which full-text was not accessible and not available in English were
excluded. After importing the selected articles into the EndNote,
the duplicate items were excluded.

Study selection

The produced list was then independently checked by two raters
of the research team in terms of title, abstract, and the content
given the inclusion and exclusion criteria. In this way, 25 articles
were finally included in the study. The cases of inter-rater
disagreement were resolved by holding a mutual meeting by two
research team. Furthermore, the inter-rater agreement estimated
by using kappa coefficient (K) was found to be 0.85(statistically
significant at P < 0.001). Study selection steps were as per
PRISMA flow diagram.

Results

A total of 396 relevant studies were retrieved by the database
search. After removing 184 duplicates, 212 studies remained. We
excluded 127 studies based on title, another 52 studies based on
abstract or full text, and 8 studies because the full-text article
was not available. The remaining 25 studies were included for
this review. Figure 1 depicts the details of the selection of the
studies based on PRISMA flow diagram.

Trend:

Figure 2 shows the trend of studies from 2007 to 2019. Most of
studies were carried out in 2013 and 2015. Ninety-five percent
of the studies were published in scientific journals and only one
study was published in the Australian report that used CDEs to
design the national registration system.

Country

Most the articles were published in US. The extracted studies
showed that 48 percent were published in US and 32 percent in
Europe. Furthermore, England had the highest studies with 20
percent in Europe [Table 1]. Asia and Australia each accounted
for 8% of studies, indicating that these countries were less in
proportion to this domain.

Domain

The most use of CDEs was in the domain of pathology reporting
and registration system with 16%. The domain of integration
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Studies searched in database = 396
Web of Science = 35
Science Direct = 72
Scopus = 85
PubMed = 109
Google Scholar = 95

—_— [ Duplicated studies = 184 ]

[ Reviewed studies = 212 ]

Remove articles by

reviewing title = 127

Abstract and full text of reviewed
articles = 85

e
Remove articles with abstract

review and full text = 52
Article deletion due to
L inaccessibility of full text = 8
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[ Included] [ Eligibility ] [ Screening] [ Identification]
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Figure 1: Details of selection of the studies based on PRISMA flow
diagram

and diagnosis and screening were the next priorities of the
studies. (8%) In general, the use of CDEs of breast cancer
in research centers in different domains indicates the ease of
creation and use of these data elements [Table 2].

CDEs

CDEs of breast cancer for research databases were categorized
into three categories. These CDEs were clinical, research, and
non-clinical indicate the importance of these data elements and
frequency of use [Table 3].

Discussion

The purpose of this study was to provide an overview of breast
cancer data elements in research databases. The results are
generally divided into four categories: 1) the study trend over
the time, 2) the study site, 3) the domain of studies, and 4) the
CDEs of breast cancer derived from these articles.

Studies were conducted before 2007, but due to limitations in
the study, most studies were conducted in the period 2007-2019
between 2013 and 2015. Most studies were conducted in the
United Kingdom with 8% in 2013 and the United States and
the Netherlands with 4% each. Most studies were conducted in
2015 in the US with 8% and Iran and Thailand each with 4%.

Most studies on the creation and use of CDEs were from the US
and European countries. 52 percent of studies were in the US and
32 percent in the EU. In the European Union, the UK accounts
for 20 percent of the most common data on breast cancer
data with the other European countries, the Netherlands and
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Figure 2: Trend of studies from 2007 to 2019

Table 1: The frequency and percentage of published
papers by country

Country Number Percentage
USA 13 52%
England 5 20%
The Netherlands 2 8%
Iran 1 4%
Germany 1 4%
New Zealand 1 4%
Thailand 1 4%
Australia 1 4%
Total 25 100%

Table 2: The frequency of domain CDEs in breast cancer

Domain of Studies Number Percentage
Pathology Report 4 16%
Registry 4 16%
Integration 2 8%
Screening and Diagnosis 2 8%
Mammography 1 4%
Treatment 1 4%
Data Harmonization 1 4%
Biomarkers 1 4%
Immunology 1 4%
Big Data 1 4%
Interoperability 1 4%
Imaging 1 4%
Documentation and Medical Forms 1 4%
Minimum Data Set 1 4%
Clinical Trial 1 4%
Mesothelioma Virtual Tissue 1 4%
Virtual Biorepository 1 4%
Total 25 100%

Germany following with 8% and 4%. Countries such as France,
Italy, and Norway lacked studies on CDEs for breast cancer.

In the domain of study, most of the studies were in the field
of pathology reporting and registration system with 16% each.

Volume 9 : Issue 3 : March 2020



Mirbagheri, et al.: Common data elements of breast cancer

Table 3: CDEs of breast cancer

Category (Clinical CDEs)

Subcategory

Personal history!'#?

Physical Examination & Clinical History!!!!81925-34
Family History?*!
Diagnosis“8'23'25'3"'”'35'3(‘]
Cancer Datal?3237-)

18.2026.27,33,34,38]

Surgical Dat:

11,18,20,21,23-27,29,30,32-34,37,39]

Pathology Datal
Core Needle Biopsy!!”»4!

Specific Biomarkers & Hormone therapy!
Epidemiologic Datal®*!

Laboratory Test!"

Genetic & Genomic Datal?!28:33:353841

Lymph N ode Status!!820:2427.30-32]

Histology Datal?!231-33%]
Type of Treatment & Resultsl!19:21:23.26,30,31,33,35,36,38,39]
Fallow Up Patientl18232529,3033,35,38.39]

Radiology, Mammography, Ultra Sonography, MRI

Datall?336:42

11,21,28,30-34,37,38,41]

Life style, physical activity and diet habits, Quality of Life, Sleep Habits, Comorbidity Diseases,
Clinical History, Menopausal Status

Vital Sing, Size of Tumor, Side of Tumor (left, right or bilateral), Main Illness, Status of Body
Systems, Morbidity, Referral Data, Body Mass Index, Main Complaint

Morbidity

Mammography, sonography, MRI

Type of Cancer (In Situ, Ductal Carcinoma in Situ & Metastasis), Metastasis

Status, Date of First Diagnosis, Date of First Metastasis

Date of Surgery, Type of Surgery, Important Findings, Intraoperative Data

Surgical Pathology, Grade of Tumor (I, 11, 11, IV), Margin of Mass, Macroscopic &
Microscopic Data, Morphology Data , block level annotation, DCIS

Size and type of core needle biopsies

ER, PR, HER2

Reproductive data, hereditary status

CA 15.3, CEA (carcinoembryonic antigen), CA125

Gene Sequence Number, Cancer Phenotype

Lymph Node Involvement, Examination of Lymph Nodes, Metastasis to Lymph node,
Number of Lymph Nodes Tested

Grade of Histology, Immunohistology

Pharmaceutical, Surgical, Chemotherapy, Radiotherapy, Palliative care

Fallow up of Treatment, Recurrence, Managing and Controlling Patient Pain

Location of Mass (left, right or bilateral), BIRAD Imaging & Result, Calcification, Cystic
Breast

Category (Non Clinical CDEs)

Subcategory

1,21-23,25-29,34,36,37,39]

Demogtaphic!'
Identification Information?**3
Contact Information!!333

Financial information/refund!>!%3

Managerial &Legal information/??>27

Name, Family Name, Patient 1D, Birth Date, Marital Status, Address of Home and Work
Social Security Number, Patient Identification Number, Medical Record Number
Information of Contact with other Treatment providers, Address

Government or institutions

Patient Consent, Date of Death (If Happen), Cause of death

Category (Research CDEs)

Subcategory

Type Of Study[ll,18,22,28,'§1)]
Location of Study!'"'%#
Date of Start (study)!'18222

Date of Last Contact Patient!!®%

Cohort, Clinical Trial, ID of study
Hospital, Palliative Center, Day Clinic
Date

Date

Integration with 8% and screening and diagnosis with 8% were
also studied. Other areas of importance for the creation and
use of CDEs include: mammography, cancer treatment, data
coordination, biomarker immunology, Big Data, interoperability,
imaging, documentation and medical forms, minimal data
sets, clinical trials, mesothelioma, virtual tissue and virtual
biorepository each made up 4%.

In the field of CDEs used for the Cancer Research Database,
CDEs were divided into three categories, clinical, research, and
nonclinical, by the research team. Common clinical data elements
had the most duplication in the study literature, which were
subdivided into categories.

The most CDEs were in the clinical category, which is
referred to in most articles. CDEs, physical examination
and Clinical history’[11,18,19,23—34] diagnoSis,[18—23,25,3(],33,35,36]
pathologic data,['18:20:2123-2729.30323437.9] type and outcome of
treatment,!!1921:23:2630313335.36383 a0 gpecific biomarkers of

37,38,41]

breast cancer and hormone therapy!'! 21253034 are of

Journal of Family Medicine and Primary Care

greater importance and have been suggested to be used in
most studies. Other CDEs include patient follow up, surgical
data,“8’23'25’29’30’33'35’38’39] 1ymph nOdCS Status’[l8,20,24,27_30—32] genetic and

genomic data, histological data,?'?%5341 personal history,!'"

cancer data,P'***"3% radiology, mammography, ultrasonography
and MRI data,**5**1 Cote Needles Biopsy,'***" epidemiologic

data,™*! and laboratoty test.!'"?!

The review revealed that CDEs of physical examination and
clinical history, diagnosis and pathologic data are very important
in collecting and organizing CDEs in research databases and
need to be used in the design and creation of registers and
databases. In general, the most important of clinical CDEs of
breast cancer were shared pathology and physical examination
data items (64%).

In nonclinical category, demography datal'!:?!-23:2529.3436375] jg
important for designing CDEs and other subcategories included
in identification information,®** managerial and legal
information,?*?%3! and contact information and financial
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information.?’?>?73! For the CDEs of the nonclinical, the
demographic with 52% is most important.

In the category of research CDEs, the type of study!!h!8222830
was mote important, date of start (study),!'"***** location of
studies, 1% and the date of last visit or contact!'"® with the
patient were identified in the relevant articles. In research CDEs,
type of study with 20 percent is important.

Storing and retrieving data through original data definitions
using CDEs is a way of integrating clinical data from different
databases.?'?3% The use of CDEs to underlie clinical research
such as tissue banks demonstrates the efficacy and standardization
of data model that can be applied in other domains of biomarkers
and bioinformatics associated with breast cancer.”>*# CDEs
are also suitable for short-term studies on large datasets, so
that these data elements act as a “mediator” of a unified model
for mapping biomedical ontologies.”**! Furthermore, CDEs
facilitate the creation and use of EHR data, as an interface for
connecting local data to EHR integtrated or national registry.”"*"
This study is like the Sluijter study, the importance of pathological
data elements has been emphasized pathological data elements
for description of ‘resection margins’, ‘DCIS size’, ‘location’
and ‘presence of calcifications’.’ There wete limitations to the
present study, such as, missing some studies with other language
or studies that full text not available.

Conclusion

Medical research into various diseases, including cancer, requires
the collection, processing, and exchange of data with different
centers. Data exchange leads to data efficiency, preventing
rework, saving time and cost, and ultimately enhancing the
quality of medical research. One of the standard methods in
this field is the use of data standards including data collection
in the form of CDEs. Integrated datasets lead to integrated
terminology to facilitate data management across the mass of
patient data collected. Accordingly, CDEs can be the basis for
achieving higher standard levels and data quality and facilitating
the application of health information technology in breast cancer
research centers. However, the identification and using of CDEs
needs to be coordinated by different healthcare systems to use
standard data for breast cancer patients to improve primary care.
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