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Abstract

Background Electronic health record (EHR) systems have been shown to represent a valuable source of data reuse
in the design and conduct of clinical trials. Earlier work has mostly focused on institutional EHR systems. Shared EHR
systems have been neglected so far, even though they are highly prevalent today and their characteristics (integrated
data across a patient’s care providers, standardized information model) make them attractive for the task. However, as
they typically focus on a limited data set for the most common care situations, it remains unclear, whether shared EHR
systems actually cover the data elements required for clinical trial conduct. In this paper we present a method, which
allows shared EHR systems to be analyzed in this regard.

Methods We focus on shared EHR systems using HL7 CDA as this is currently the most-widely used content standard.
For the data elements that are commonly used in clinical trials we refer to the EHR4CR reference list. The latter is
semiautomatically mapped to the EHR system’s information model using the open source tool ART-DECOR. For the
final automatic analysis of the mappings, another open source tool is provided.

Results A stepwise approach was developed to analyze HL7 CDA-based shared EHR systems for their coverage

of data elements that are relevant for clinical trials. All tools used in this work as well as all mappings are publicly
accessible to make the method reusable and the results reproducible. We applied our approach to the Austrian
nation-wide EHR system ELGA and showed that the latter allows the recording of 88% of all EHR4CR data elements,
77% in structured format.

Conclusions Our method allows HL7 CDA-based shared EHR systems to be easily analyzed to what extent their
content could be reused in the context of clinical trials. The results for ELGA indicate that it has a substantial
corresponding potential.

Clinical trial number Not applicable.

Keywords Electronic medical records, Clinical trials, Data models, Data collection

*Correspondence: 3Institute of Medical Informatics, University of Luebeck, Libeck, Germany
Georg Duftschmid 4European Institute for Innovation through Health Data (i~HD), University
georg.duftschmid@muv.ac.at College of London, London, UK

Center for Medical Data Science (CEDAS), Medical University of Vienna, 5VIsiting Professor at University of Gent, Gent, Belgium

Spitalgasse 23, Vienna 1090, Austria ®Austrian Agency for Health and Food Safety GmbH (AGES), Vienna,
“Ludwig Boltzmann Institute for Digital Health and Prevention, Salzburg, Austria

Austria

©The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12911-025-02980-2&domain=pdf&date_stamp=2025-3-31

Duftschmid et al. BMC Medical Informatics and Decision Making

Background

Electronic health record (EHR) systems are a valu-
able source of routine data that have the potential to be
reused in clinical research [1]. A particularly rewarding
application area is clinical trials, where routine data can
be leveraged for the different phases of trial design and
conduct [2]. Within the trial process phase, feasibility
checking [3], patient recruitment [4], and trial execution
[5] can benefit from the reuse of routine data.

Data reused for trial conduct typically originates from
institutional EHR systems, such as hospital information
systems [6] or systems from outpatient care providers [7].
As institutional EHR systems typically store their data in
proprietary formats, automatic processing of these data
is frequently implemented in a site-specific way and can
therefore not be directly applied to data recorded at other
institutions. This is, however, a substantial limitation
amongst others in the context of multicenter clinical tri-
als, where several institutions cooperate in the conduct of
a common trial. A common solution to this problem is
to employ a common data model to which all proprietary
data of the cooperating institutions are mapped [8].

Within the EHR4CR project, a common data model
and a suite of IT tools were developed that support an
inter-institutional reuse of EHR data for clinical trials [9].
Further common data models [10-12] are applied in the
context of EHR-based phenotyping, which has the task of
cohort identification in common with clinical trial con-
duct. The Observational Medical Outcomes Partnerships
(OMOP) common data model has been used by several
researchers as the target representation of an automatic
transformation process of free text trial eligibility criteria
into a computer-readable format [13, 14]. Even though
the community of institutions employing common data
models within research networks is growing, the num-
ber is still limited due to the substantial up-front effort
required for transforming the institutional data into a
common data model.

Shared EHR systems integrate health information from
different care providers of a patient [15]. As they aim
for an inter-institutional integration of health informa-
tion, they typically employ a standardized information
model. This standardized information model represents
an immediate advantage when it comes to reusing the
data for trial conduct. It can serve as a common data
model, i.e. algorithms processing the underlying data can
be shared between all participants of the shared EHR sys-
tem. In contrast to a research network, however, the task
of transforming an institution’s internal data to the com-
mon data model was already concluded when joining the
shared EHR system, no additional transformation efforts
are required.

If the shared EHR system achieves a wide geographi-
cal coverage and high participation rate of care providers,
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another advantage takes effect. The shared EHR sys-
tem can then provide a nearly complete view on those
data elements of a patient’s medical history, which are
recorded within the system. In contrast, a research net-
work will typically include a limited set of health institu-
tions — these may cover detailed information that were
recorded within the institutions but may also lack a sub-
stantial part of routine data on their patients that were
recorded by care providers not participating in the net-
work. A nation-wide EHR system with mandatory par-
ticipation of care providers would thus represent an ideal
scenario for our use case. According to a recent survey,
87% of the European WHO member states employed a
nation-wide EHR system in 2023 [16]. The Bertelsmann
Stiftung provides another interesting source for an inter-
national comparison of digital health implementations
that also considers EHR systems [17].

Shared EHR systems, however, typically focus on col-
lecting a limited set of data elements that is expected to
deliver the most relevant data in regular care situations.
It therefore remains unclear, whether shared EHR sys-
tems actually cover the data elements required for clini-
cal trial conduct and can thus gain the before-mentioned
advantages.

In this paper we present an approach, which allows
shared EHR systems to be analyzed in this regard. We
focus on EHR systems using the HL7 Clinical Document
Architecture (CDA) [18] as this is currently the most-
widely used content standard [19]. In order to ensure
easy reuse of our approach, it is exclusively based on
open source tools. We demonstrate the application of
our methodology by analyzing Austria’s nation-wide EHR
system ELGA [20].

ELGA has been operational since 2015. All public care
providers (hospitals, outpatient care providers, and phar-
macies) are obliged to participate in the system. With
respect to participation of citizens, ELGA pursues an
opt-out approach, i.e. each citizen participates in ELGA
per default, unless an opt-out is actively enacted. Cur-
rently, around 97% of the Austrian population partici-
pate in ELGA. The HL7 CDA standard forms the basis
of ELGA’s information model. In an earlier work we
examined whether ELGA data can be utilized for patient
recruitment [21]. In the present paper, we focus on mak-
ing the underlying methodology available for reuse for
other shared EHR systems and further extend ELGA’s
analysis by also considering the use cases of trial feasibil-
ity checking and trial execution.

Methods

Our goal is to systematically analyze whether a given
shared EHR system contains the data that are relevant for
clinical trial conduct. In order to answer this question, we
perform the following steps:
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1) Identify the data elements that are relevant in the
context of clinical trials.

2) Consolidate these data elements in a formal concept
repository that forms the source of the following
mapping.

3) Map concept repository to EHR system’s information
model.

a) Automatically identify components of the EHR
system’s information model that represent suitable
mapping targets based on associated semantic
annotations.

b) Manually map source concepts for which
EHR system target components lack semantic
annotations.

4) Automatically analyze mappings for an overview
of EHR system’s coverage of data elements that are
relevant in the context of clinical trials.

In the following we will explain the implementation of
each of these steps in detail.

Identification of data elements that are relevant for clinical
trial conduct

The European EHR4CR project [9], which was com-
pleted in 2016, aimed to support clinical trial conduct by
reusing routine data from EHRs. The project has identi-
fied data elements that are commonly needed for trial
feasibility checking [22], patient identification / recruit-
ment [23], and trial execution [24]. Within the medical
data models (MDM) portal [25], the data elements for
the three use cases can be viewed [26—28]. The data set
for trial feasibility checking contains 75 data elements.
Those for patient identification / recruitment and for trial
execution contain 149 and 133 items, respectively. Each
data element is associated with a data type. Semantics are
clarified by free text descriptions as well as UMLS codes.
Within the present paper, we refer to these three datasets
as our reference lists of data elements that are relevant
for clinical trial conduct.

Creation of a web-based concept repository for clinical trial
conduct

As a preparatory step for analyzing EHR systems’ cov-
erage of the three reference lists, we created an ART-
DECOR concept repository for all contained data
elements. ART-DECOR [29] is an open source tool that
supports various tasks in the context of health informa-
tion exchange. One of these tasks is the specification of
the underlying data elements in the form of so-called
concepts. Similar to MDM, concepts are associated with
a data type and a free text description. Concept seman-
tics can additionally be expressed by means of codes
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from standardized terminologies. Concepts may further
be hierarchically grouped and inherited in other ART-
DECOR projects.

This inheritance mechanism is a key strength of ART-
DECOR, which allows our concept repository to be
reused in the analysis of any particular EHR system for its
utility in clinical trial conduct. Another reason for apply-
ing ART-DECOR was that it supports the management of
various HL7 CDA artefacts.

When building our concept repository, we reproduced
the data elements of the three EHR4CR reference lists
according to the information provided in the correspond-
ing MDM projects. Textual descriptions are only partially
available in the MDM projects and were thus taken from
[24] as far as possible. UMLS codes are available in the
MDM projects for 308 (86%) of a total of 357 data ele-
ments. For some of the data elements, SNOMED CT
codes are provided in [24]. We associated all UMLS and
SNOMED CT codes with our ART-DECOR concepts.

As ART-DECOR covers a broader spectrum of data
types than MDM, we selected more specific data types
where appropriate:

+ Quantities expressed with MDM data types Float,
Integer, or Text (e.g., for lab values or vital signs)
were mapped to data type Quantity in ART-DECOR.

+ Codes expressed with MDM data types String, Text,
or Integer (e.g., for gender or procedure codes) were
mapped to data type Code in ART-DECOR.

+ Counts expressed with MDM data types Integer
or Float (e.g., for “number of pregnancies’, “years
smoked”) were mapped to data type Count in ART-
DECOR.

+ Inafew cases, seemingly erroneous MDM data types
were changed in ART-DECOR (e.g., “diagnosis code”
was changed from Date to Code, “currently breast
feeding” was changed from Text to Boolean, “date of
assessment” was changed from Text to Date).

Our concept repository is called “EHR4CR Data Inven-
tory” and is publicly accessible [30]. It includes indi-
vidual datasets that hold the concepts for the three use
cases (i) feasibility checking, (ii) patient identification and
recruitment, and (iii) trial execution. The three EHR4CR
reference lists share several data elements. We there-
fore created a fourth dataset named “EHR4CR Basic
Data Elements” in our concept repository, which holds
all shared data elements. These data elements are then
included in the other three datasets via inheritance where
appropriate.

Expressing an EHR system’s coverage of concept repository
As mentioned before, we focus on EHR systems based
on the HL7 CDA standard. This means that the data is
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organized in CDA documents of different types. The
content and structure of CDA document types are speci-
fied by means of the HL7 templates standard [31]. We
formally express the EHR system’s coverage of our trial-
related concept repository by mapping our concepts
to those elements of the EHR system’s CDA templates,
which hold the corresponding data. This mapping is per-
formed by means of the ART-DECOR “template associa-
tion” function.

Mapping the EHR4CR reference lists to the EHR system'’s
CDA templates

When searching for semantically equivalent CDA tem-
plate elements for the data elements of the EHR4CR
reference lists, we first apply an automatic code-based
matching procedure. Hereby, the goal is to identify CDA
templates associated with a code that is equivalent to one
of the codes associated with the concepts of our reposi-
tory. This would suggest that the template is semantically
comparable to the concept and can thus be expected to
hold the required data.

Our automatic matching procedure leverages the
extensive mappings between standardized code sys-
tems that have been implemented in the OHDSI com-
munity [32]. In [33], the UMLS vocabulary was mapped
to standard OMOP concepts. Our automatic matching
procedure expands the UMLS codes from our concept
repository based on [33] and the predefined mappings to
the different code systems that exist in the OMOP vocab-
ulary for standard concepts. It then scans the CDA tem-
plates of the examined EHR system for matches with one
of the codes of the expanded list. The Python script of the
automatic matching is publicly available in our “proce-
dure repository” [34].

The automatic matching will only deliver a partial map-
ping of our concept repository, if not all of the EHR sys-
tem’s templates are associated with codes. The remaining
data elements of our concept repository will then have to
be mapped manually. Implementers of this task have to
be familiar with the CDA templates of the examined EHR
system.

Analysis of the mappings

All mappings are formally stored as template associations
within an ART-DECOR project. The complete project file
including the template associations can be downloaded
in XML format via the ART-DECOR REST API. For an
automated analysis of the mappings, we implemented
a Python script. It reads the ART-DECOR project file
“EHRA4CR Data Inventory” as well as the ART-DECOR
project file containing the mappings and generates a
detailed analysis of the EHR system’s coverage of the
EHR4CR reference lists in YAML format. The Python
script is publicly available in our “procedure repository”
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[34]. Figure 1 depicts an overview of the complete work-
flow of our method.

The analysis focuses on the number and percentage of
concepts that could be mapped to at least one template
element. Hereby it distinguishes mapping targets con-
taining structured versus free text content. If a concept is
mapped to a structured and a free text template element
simultaneously, the mapping is considered as structured.
The analysis is done on the level of the three use cases
(feasibility checking, patient identification and recruit-
ment, trial execution) as well as on the level of the con-
cept groups within the use cases.

Results

In the following we demonstrate the application of our
methodology by analyzing Austria’s nation-wide EHR
system ELGA.

Expressing ELGA’s coverage of concept repository

We created three ART-DECOR projects, which sepa-
rately hold the mappings for the use cases feasibility
checking [35], patient identification and recruitment
[36], and trial execution [37]. In each project we inher-
ited all concepts of the corresponding use case from the
“EHR4CR Data Inventory” We further referenced all
ELGA templates, which represent targets of our map-
pings. We only used ELGA templates that are referred
to in ELGA document types of status “Normative”. This
ensures that the templates are actually applied in CDA
documents that are currently part of ELGA. All ELGA
templates used in our work are publicly available within
three ART-DECOR “Building Block Repositories (BBR)”
[38—40]. The mappings are stored in a structured way in
the ART-DECOR project file (see Fig. 2), from where they
can be retrieved for further processing via a REST APL

Mapping the EHR4CR reference lists to ELGA templates

In the course of our automatic code-based mapping
procedure we found matching codes within the three
ELGA BBRs for 85 codes associated with concepts of
our repository. The matches were manually validated
by removing duplicates due to multiple versions of the
same value set, grouping codes that belong to the same
value set, and removing matches where manual verifica-
tion showed that the identified ELGA template was not
semantically equivalent to the corresponding concept of
our repository. Based on the remaining matches, we were
able to identify mappings for 75 concepts. The automatic
matching procedure thus covered the mapping of 21% of
the 357 concepts within our three use cases (i) feasibility
checking, (ii) patient identification and recruitment, and
(iii) trial execution. The remaining concepts were then
manually mapped separately by GD, CR, and GC, com-
pared and harmonized.
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Table 1 Portions of the concepts of the 3 use cases that could
be mapped to ELGA template elements (total mappings versus
mappings to structured elements)
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Concepts Concepts  Concepts
in use mapped mapped to
case structured
elements
Feasibility checking 75 71 (95%) 67 (89%)
Patient identif./recruitment 149 135 (91%) 119 (80%)
Trial execution 133 109 (82%) 89 (67%)
Overall 357 315 (88%) 275 (77%)

Table 2 Portions of the concepts per group within the three use
cases that could be mapped to ELGA template elements (total
mappings versus mappings to structured elements)

Concepts Concepts Concepts
ingroup mapped mapped to
structured
elements
Feasibility checking
Demographics 5 5 (100%) 5 (100%)
Medical history 8 7 (88%) 4 (50%)
Diagnosis 4 3(75%) 3(75%)
Procedure 3 1 (33%) 0 (0%)
Findings 7 7 (100%) 7 (100%)
Laboratory findings 41 41 (100%) 41 (100%)
Medication 7 7 (100%) 7 (100%)
Patient identif. / recruitment
Demographics 5 5 (100%) 5 (100%)
Medical history 10 7 (70%) 4 (40%)
Medical device 1 1(100%) 0 (0%)
Diagnosis 5 4 (80%) 4 (80%)
Procedure 3 1 (33%) 0 (0%)
Findings 25 18 (72%) 16 (64%)
Laboratory findings 81 81 (100%) 81 (100%)
Medication 9 8 (89%) 8 (89%)
Scores & classification 9 9 (100%) 0 (0%)
Patient characteristics 1 1 (100%) 1 (100%)
Trial execution
Demographics 4 2 (50%) 2 (50%)
ECG 9 0 (0%) 0 (0%)
Adverse events 1 5 (45%) 5 (45%)
Medical history 4 4 (100%) 1 (25%)
Disease characteristics 2 2 (100%) 2 (100%)
Disposition 2 0 (0%) 0 (0%)
Patient reported outcome 3 2 (67%) 0 (0%)
Vital signs 8 8 (100%) 7 (88%)
Laboratory 57 57 (100%) 57 (100%)
Lab data 6 6 (100%) 4(67%)
Concomitant medication 9 8 (89%) 8 (89%)
Surgery 5 4 (80%) 0 (0%)
Substance use 8 8 (100%) 0 (0%)
Tumor resp. 5 3 (60%) 3 (60%)
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Frequently, more than one template was found to be
a potential data source for one of our concepts. In this
case, multiple template associations were stored to rep-
resent the corresponding mappings. As an example, the
concept “Alcohol Abuse” could be recorded in free text
in ELGA template “Lifestyle - uncoded” as well as in the
form of an ICD10 diagnosis code for alcohol related dis-
orders in ELGA template “Problem Entry” Multiple tem-
plate associations were also needed to represent a single
mapping for “generic templates’, i.e. templates that can
represent different concepts depending on the assign-
ment of their element “code” As an example, template
“Laboratory Observation” is a generic template that can
be customized to represent any lab measurement by set-
ting its element “code” to the particular LOINC code of
the lab parameter. The lab value is stored in the template’s
element “value”. For instance, when looking for “Albumin”
measurements in ELGA CDAs, we have to query the
element “value” of “Laboratory Observation” instances,
whose element “code” is set to LOINC code “1751-7
(Albumin)” All concepts representing lab measurements
were thus mapped to elements “code” and “value” of tem-
plate “Laboratory Observation”

Analysis of the mappings
Table 1 depicts the analysis of the mappings for all con-
cepts for the three use cases feasibility checking, patient
identification and recruitment, and trial execution as
well as an overall analysis. We validated the results of our
automatic analysis based on spot checks.

Table 2 shows the analysis of the mappings for the three
use cases on the level of concept groups.

Discussion

According to Table 1, ELGA allows the recording of close
to 90% of all EHR4CR data elements and around three
quarters of all EHR4CR data elements can be stored in
ELGA in structured form. From the three use cases,
data elements that are relevant for “feasibility checking”
achieve the highest coverage, indicating that ELGA could
unfold its potential most effectively in this first phase of
clinical trial conduct.

The main reason for ELGA’s good coverage of the
EHRA4CR data elements is that ELGA supports the struc-
tured recording of laboratory measurements and medica-
tion data, which account for 50% and 7% of the EHR4CR
data elements. Further groups of EHR4CR data elements
for which ELGA allows the recording of structured data
to a high extent are demographics, findings, diagnoses,
and vital signs. Groups, where data can be expected to
be found primarily in free text format, are scores & clas-
sification, patient reported outcomes, surgery, substance
use, and medical history. Groups, where ELGA cur-
rently provides minimal or no data coverage, are ECG,
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procedure, disposition, and adverse events. Accordingly,
there are some obvious starting points for future exten-
sions of ELGA with respect to its secondary use in the
context of clinical trials. Independently of ELGA, a gen-
eral lesson learned is that, due to their broad represen-
tation in the EHR4CR reference lists, a good coverage
of laboratory parameters, medication data, and findings
seems to be a key prerequisite for an EHR system’s ability
to be reused in clinical trial conduct.

Our method is limited insofar, as it just describes to
what extent an EHR system theoretically allows data
elements to be recorded that are relevant in the context
of clinical trial conduct. Our method does not consider
actual data availability, i.e. which of the examined data
elements are actually filled in by clinicians in clinical doc-
umentation practice. It can serve as a first check, whether
the EHR system is prepared to deliver data for clinical
trials without requiring access to the actual data and the
rigorous measures to ensure their privacy.

In 2016, Ateya and colleagues rated 2,619 data ele-
ments from 228 primary care clinical trials for the avail-
ability of corresponding source data within EHR systems
of general practitioners [7]. They estimated that 74% of
the data elements, which were used in the context of
patient identification and recruitment, would be likely
available in structured format. In contrast to the present
study, their results are based on expert opinion, a formal
mapping between the clinical trial data elements and the
EHR systems is not provided.

In 2013, Kopcke and colleagues compared 706 data
elements from eligibility criteria used in 15 clinical tri-
als with the data catalogs of 5 university hospital EHR
systems [6]. They found that the EHR systems allow the
documentation of 55% of the data elements. When ana-
lyzing data completeness, they reported that only 35%
of the data elements were actually populated within the
EHR systems. In contrast to [6], the present study ana-
lyzes a nation-wide shared EHR system for its coverage of
trial-specific concepts.

In 2021, Melzer and colleagues analyzed the data ware-
house of a university hospital for the existence of 70 data
elements referenced in the eligibility criteria of a clini-
cal trial and found a coverage of 75.7% [41]. They also
checked data completeness and found that for their test
cohort of 106 patients, only 26.9% of the data elements
were actually recorded within the data warehouse. Even
though the coverage rate found in [41] is similar to ours,
their analysis focused on a single institutional EHR sys-
tem, whereas the present study examines a nation-wide
shared EHR system.

In 2011, El Fadly and colleagues analyzed a hospital
EHR system for the availability of 232 data elements pro-
cessed in the course of a multi-center clinical trial and
found a coverage of only 13.4% [5]. They explain their
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low percentage with the automatic mapping procedure
applied by them, which missed several actual matches,
e.g. due to different labeling of semantically equivalent
data elements. Again, the scope of El Fadly and col-
leagues’ analysis (single hospital EHR system) differs
from our study (nation-wide shared EHR system).

In 2018, Butler and colleagues analyzed to what extent
EHR data contained in OHDSI’s Synthesized Public Use
File (SynPUF) cover 4,260 data elements that are referred
to within eligibility criteria of 1,587 Alzheimer disease
clinical trials [42]. They found 60% of the eligibility cri-
teria data elements to be present in the SynPUF. The
4,260 data elements were automatically associated with
SNOMED CT terms using a natural language processing
application. Butler and colleagues focused on the analysis
of synthetic EHR data, whereas the present study focuses
on the analysis of the prescribed data structures of an
existing nation-wide shared EHR system.

In 2019, we presented our preliminary results of ELGA’s
coverage of the EHR4CR data elements for patient iden-
tification and recruitment [21]. Since then, availability
of the data elements in structured format has increased
from 61 to 79%, respectively from 5 to 12% in free text
format. This is due to 3 additional document types from
the domains ambulatory care, vaccination, and telemoni-
toring that have since been integrated into ELGA.

Even though HL7 CDA is still one of the most used
standards in the domain of EHR data exchange [19], HL7
FHIR [43] has gained increasing significance within the
last years and can be expected to eventually replace HL7
CDA within the next years. FHIR features a similar tech-
nology to CDA templates for specifying, which content of
the predefined standardized components shall actually be
used within a particular use case. These so-called FHIR
profiles will be supported in the upcoming version 3.9
of ART-DECOR. It will then also be possible to map the
data elements of our EHR4CR Data Inventory to FHIR
profiles. Our Python-based scripts will of course have to
be adapted to process FHIR profiles instead of CDA tem-
plates within ART-DECOR.

We have argued that a shared EHR system’s standard-
ized data model, more precisely the HL7 CDA templates
prescribed by the system, could serve as the common
data model for trial-related tasks. Algorithms for trial-
specific processing could be implemented that directly
reference the template-based CDA data structures and
could then be applied by all participants of the shared
EHR system. An alternative could be to transform the
EHR system’s CDA data model to a widespread com-
mon data model and then be able to apply already exist-
ing tools and algorithms for the common data model. As
the transformation would only have to be implemented
once and could then be reused by all shared EHR system
participants, the corresponding effort seems acceptable.
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We have shown a corresponding transformation from
the ELGA CDA templates to the OMOP common data
model [44, 45].

Conclusions

We presented a method that allows HL7 CDA-based
shared EHR systems to be analyzed to what extent their
content could be reused in the context of clinical trials.
It exclusively applies open source tools and the generated
results are fully reproducible:

(i) The mapping of clinical trial data elements to the
EHR system’s information model is supported by
an automatic code-based matching procedure.
Mappings are formally represented as template
associations in a publicly accessible ART-DECOR
project. Reported coverage numbers of the EHR
system are automatically derived from these
mappings, no hidden manual processing is involved.
The mappings may also be used in future work to
derive XPaths for the retrieval of data from the EHR
system to automatically check a trial’s inclusion/
exclusion criteria.

(ii) Our analysis is based on a published reference list of
data elements found to be relevant in a wide variety
of trials. The results should thus have a broader
explanatory power than referring to data elements of
a small number of arbitrarily selected trials.

(iii) All tools used in this work are publicly available
at [34]. In this repository we describe in detail the
sequence of steps required to analyze another EHR
system.

Based on our results for ELGA we conclude that it has
the theoretical potential to provide a substantial contri-
bution for the conduct of clinical trials. In order to get
some insight in the practical documentation of EHR4CR
data elements in ELGA, we aim in the next step to exam-
ine available ELGA data of patients, who were manually
checked for participation in clinical trials at the Medi-
cal University of Vienna. We will focus on those data
elements referenced in the trials that are covered by the
EHRA4CR list and check, to what extent the correspond-
ing ELGA CDA components are actually documented.
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