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(57) A mechanism for transferring data from a first
data record, in a source clinical information system, to a
second data record, in a (different) destination clinical
information system. A source data element, from the first
data record, and a destination data element, from the

second data record, are identified. A check is performed
that both the first and second data records relate to a
same clinical subject. Only if the check is passed is data
transferred from the source data element to the destina-
tion data element.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the field of clin-
ical information systems.

BACKGROUND OF THE INVENTION

[0002] An increasingly important aspect in healthcare
settings is the accurate documentation (in one or more
clinical information systems) by clinicians, i.e., health-
care professionals, of information about a subject or pa-
tient. Inaccurate documentation of information has been
known to lead to misdiagnosis and/or mistreatment, as
other professionals rely upon accurate information in or-
der to perform diagnostic or treatment tasks.
[0003] Currently, clinicians are required to enter data
manually into data records in/of clinical information sys-
tems in order to document such information about a sub-
ject, e.g., findings, procedures, materials used, impres-
sions and so on. This holds even if the relevant informa-
tion can be found in another clinical information system,
with the clinician needing to manually replicate the de-
sired data.
[0004] In the context of the present disclosure, a clin-
ical information system is a database system that stores
one or more data records holding clinical information.
Typically, different clinical information systems can be
accessed via a same user interface, e.g., a same com-
puter. It is common for each clinical information system
to be associated with its own graphical user interface, to
allow a clinician to directly interact with records of a spe-
cific clinical information system.
[0005] As previously pointed out, it is currently not al-
ways possible for data stored in one clinical information
system to be exported to another clinical information sys-
tem. As a result, clinicians have to enter the same infor-
mation multiple times in different clinical information sys-
tems. This can lead to errors and inconsistencies in the
data as a result of human error. This also creates a lot
of waste and inefficiencies, and leads to clinician over-
load. Indeed, reporting demands have been identified as
being a chief cause of clinician overload.

SUMMARY OF THE INVENTION

[0006] The invention is defined by the claims.
[0007] According to examples in accordance with an
aspect of the invention, there is provided a computer-
implemented method for transferring data from a source
clinical information system to a destination clinical infor-
mation system.
[0008] The computer-implemented method compris-
es: identifying a desired source data element in a first
data record in the source clinical information system;
identifying a desired destination data element in a second
data record in the destination clinical information system,

wherein the desired source data element contains data
for transferal to the desired destination data element;
processing information in the first data record and infor-
mation in the second data record to predict whether or
not the first and second data records relate to a same
clinical subject; responsive to predicting that the first and
second data records relate to the same clinical subject,
copying data in the desired source data element to the
desired destination data element; and responsive to pre-
dicting that the first and second data records do not relate
to the same clinical subject, preventing the copying of
data in the desired source data element to the desired
destination data element.
[0009] The proposed approach therefore provides a
mechanism for transferring data found in a data element
of a first data record to a data element of a second data
record. The data records are stored in separate or differ-
ent clinical information systems. To reduce a risk of error,
a check is performed that the first and second data
records pertain to the same subject/individual, i.e., are
data records of a same subject/individual. A reduced risk
of error directly results in reduced risk of misdiagnosis,
or incorrect analysis and/or treatment. This is because
there is a reduced risk that information of one subject will
be incorrectly attributed to another subject.
[0010] The proposed approach thereby provides a lay-
er or liaison between two clinical information systems. In
particular, herein suggested techniques facilitate auto-
mated or semi-automated transferal of data between da-
ta records of different clinical information systems.
[0011] In the context of the present disclosure, a clin-
ical subject is an individual (human or animal) that is of
clinical interest, e.g., a patient.
[0012] The step of identifying the desired source data
element comprises receiving a first user input indicating
the desired source data element. This approach facili-
tates a user -guided transferal mechanism, and allows
an individual or user to select the data to be transferred.
This improves a flexibility in transferring data from the
source clinical information system to the destination clin-
ical information system.
[0013] In some examples, the first user input indicates
a first region, of a graphical representation of the first
data record, that graphically represents the desired
source data element; and the step of copying data in the
desired source data element comprises: processing the
indicated first region to produce a first graphically-derived
version of the data in the desired source data element;
and copying the first graphically-derived version of the
data into the desired destination data element.
[0014] This approach facilitates a simple and intuitive
user interaction with a graphical representation of the
first data record. Thus, a user is not required to have an
in-depth knowledge or require access to the raw data
record in order to facilitate the transfer of data. Rather,
a graphical representation of the data record can be used
as a proxy for the raw data record.
[0015] The step of processing the indicated region may
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comprise processing the indicated region using an optical
character recognition technique. This provides a tech-
nique for automated extraction of information contained
in the first data record without requiring direct access to
the first data record. This can facilitate, for instance, ex-
traction of data from a data record for which a user has
read-only access. This approach also avoids the copying
of extraneous data of the desired source data element
to the desired destination data element (e.g., metadata
or the like), as the relevant clinical information to be rep-
licated will be the information displayed or provided in
graphical form. This can further reduce or avoid a risk of
error down the line, e.g., reduce a risk that metadata is
confused for potentially clinically relevant information.
[0016] The computer-implemented method may fur-
ther comprise a step of processing a graphical represen-
tation of the first data record to produce a plurality of
graphically-derived source data elements, each graphi-
cally-derived source data element thereby being a graph-
ically-derived version of a different source data element
in the first data record, wherein identifying the desired
source data element comprises selecting one of the plu-
rality of graphically-derived source data elements as the
desired source data element.
[0017] This approach facilitates automated or semi-au-
tomated processing of the first data record in order to
produce graphically-derived versions of source data el-
ements. This approach avoids a need for direct access
to the first data record in order to obtain or acquire data
or information for copying to the desired destination data
record.
[0018] Each of the plurality of graphically-derived
source data elements therefore represents a potential
source data element for selection as the desired source
data element. The step of processing the graphical rep-
resentation of the first data record to produce a plurality
of graphically-derived source data elements may com-
prise processing the graphical representation to identify
a first set of label-value pairs, each label-value pair com-
prising a label for a graphically-derived source data ele-
ment and a value for the graphically-derived source data
element.
[0019] Label-value pairs provide a specific implemen-
tation example for establishing data to be copied and/or
for identifying the relevant source data element for a de-
sired destination data element. In particular, a label part
of a label value pair can be used to identify the relevant
source data element to be copied to a particular destina-
tion data element (or vice versa), and the value part of
the label value pair can contain the data to be copied to
the destination data element.
[0020] This approach thereby provides a mechanism
for facilitating automated identification of associated data
elements and for improved accuracy in transferring rel-
evant data therebetween.
[0021] In some examples, the method further compris-
es a step of processing a graphical representation of the
second data record to produce a plurality of graphically-

derived destination data elements, each graphically-de-
rived destination data element thereby being a graphi-
cally-derived version of a different destination data ele-
ment in the second data record, wherein identifying the
desired destination data element comprises selecting
one of the plurality of graphically-derived destination data
elements as the desired destination data element.
[0022] Each of the plurality of graphically-derived des-
tination data elements therefore represents a potential
destination data element for selection as the desired des-
tination data element.
[0023] In some embodiments, the step of processing
the graphical representation of the second data record
to produce a plurality of graphically-derived destination
data elements comprises processing the graphical rep-
resentation to identify a second set of second label-value
pairs, each second label-value pair comprising a label
for a graphically-derived destination data element and a
value for the graphically-derived destination data ele-
ment. The step of selecting one of the plurality of graph-
ically-derived destination data elements as the desired
destination data element may comprise selecting the
graphically-derived destination data element associated
with a label that semantically corresponds to the label
associated with the selected graphically-derived source
data element.
[0024] The step of identifying the desired destination
data element may comprise receiving a second user in-
put indicating the desired destination data element. This
provides flexibility for a user to select and/or identify a
desired destination data element.
[0025] In some examples, the second user input is an
input responsive to a single interaction between a user
and a graphical representation of the second data record.
This reduces a complexity or difficulty for a user to select
the desired destination element, e.g., by performing a
single interaction with a graphical representation of the
second data record. Thus, an improved human-machine
interaction is achieved.
[0026] In some examples, the single interaction is a
click or press of a graphical representation of the desired
destination data element in the graphical representation
of the second data record.
[0027] The step of processing information in the first
data record and information in the second data record
may comprise comparing subject identifying information
in the first data record to subject identifying information
in the second data record to predict whether or not the
first and second data records relate to a same clinical
subject. This approach uses subject information to per-
form the check as to whether the data records relate or
pertain to a same subject. Subject information is infor-
mation that is likely to be common to multiple data
records, but is unlikely to change between different data
records for a same individual. This facilitates determina-
tion, with a reasonable degree of certainty (in clinical
terms), that the data records pertain to the same individ-
ual. For instance, is may be determined that the first and
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second data records relate to a same clinical subject only
if the subject identifying information matches or differs
only immaterially (e.g., the presence or absence of dia-
critics, the inclusion of middle names vs. no middle
names and so on).
[0028] The subject identifying information may include
one or more of: a subject name, a subject identification
number and/or a subject birth date. These provide suit-
able examples of subject identifying information that is
likely to be present across multiple data records for the
subject, but is unlikely to change between different data
records.
[0029] There is also provided a computer program
product comprising computer program code means
which, when executed on a computing device having a
processing system, cause the processing system to per-
form all of the steps of any herein disclosed method.
[0030] There is also provided a processing system for
transferring data from a source clinical information sys-
tem to a destination clinical information system, the
processing system being configured to: identify a desired
source data element in a first data record in the source
clinical information system; identify a desired destination
data element in a second data record in the destination
clinical information system, wherein the desired source
data element contains data for transferal to the desired
destination data element; process information in the first
data record and information in the second data record to
predict whether or not the first and second data records
relate to a same clinical subject; responsive to predicting
that the first and second data records relate to the same
clinical subject, copy data in the desired source data el-
ement to the desired destination data element; and re-
sponsive to predicting that the first and second data
records do not relate to the same clinical subject, prevent
the copying of data in the desired source data element
to the desired destination data element.
[0031] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiment(s) described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] For a better understanding of the invention, and
to show more clearly how it may be carried into effect,
reference will now be made, by way of example only, to
the accompanying drawings, in which:

Fig. 1 conceptually illustrates source and destination
clinical information systems;
Fig. 2 is a flowchart illustrating a proposed method;
Fig. 3 is a flowchart illustrating another proposed
method;
Fig. 4 is a flowchart illustrating yet another proposed
method; and
Fig. 5 illustrates a system having a proposed
processing system.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0033] The invention will be described with reference
to the Figures.
[0034] It should be understood that the detailed de-
scription and specific examples, while indicating exem-
plary embodiments of the apparatus, systems and meth-
ods, are intended for purposes of illustration only and are
not intended to limit the scope of the invention. These
and other features, aspects, and advantages of the ap-
paratus, systems and methods of the present invention
will become better understood from the following descrip-
tion, appended claims, and accompanying drawings. It
should be understood that the Figures are merely sche-
matic and are not drawn to scale. It should also be un-
derstood that the same reference numerals are used
throughout the Figures to indicate the same or similar
parts.
[0035] The invention provides a mechanism for trans-
ferring data from a first data record, in a source clinical
information system, to a second data record, in a (differ-
ent) destination clinical information system. A source da-
ta element, from the first data record, and a destination
data element, from the second data record, are identified.
A check is performed that both the first and second data
records relate to a same clinical subject. Only if the check
is passed is data transferred from the source data ele-
ment to the destination data element.
[0036] Embodiments are based on the realization that
there is a need for aided copying of information from a
source data element to a destination data element, to
avoid the time spent manually entering information, found
in a first data record of a subject, in a second data record
of a subject. This can reduce a burden on clinicians or
other handlers of clinical information. The proposed ap-
proach resolves this need by providing an automated or
semi-automated mechanism for copying data that also
ensures that copied data pertains to a same clinical sub-
ject, to reduce the risk of inaccurate information being
entered in the destination data element. This increase
the safety of the clinical subject.
[0037] Proposed approaches can be performed in any
clinical environment or clinical data analysis environ-
ment, but find particular use in hospitals or other busy
clinical settings to reduce the burden on clinicians for
completing data records for one or more clinical informa-
tion systems.
[0038] Fig. 1 conceptually illustrates a context in which
embodiments of the present invention can be employed.
[0039] In particular, Fig. 1 conceptually illustrates a first
data record 110 in a source clinical information system
115, e.g., which comprises a plurality of data records.
Fig. 1 also conceptually illustrates a second data record
120 in a destination clinical information system 125, e.g.,
which also comprises a plurality of data records. The two
information systems are different to one another, e.g.,
contain different sets of data records.
[0040] In practice, the first and second data records
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will be identified by a user, such as a clinician. In partic-
ular, the user may operate or initiate separate applica-
tions on a processing system with a user interface (such
as a computer, tablet, laptop, mobile phone etc.) which
is able to access or interact with different clinical infor-
mation systems (e.g., for different vendors). In each ap-
plication, the user may select, open or even create re-
spective records for display, editing and/or completing.
The selection, opening or creation of a data record may
act as the identifying act of the relevant data record. In
particular, the first and second data records are prefer-
ably data records that are displayed to the user.
[0041] The present invention relates to techniques for
transferring data from the first data record 110 to the sec-
ond data record 120. Thus, the present invention relates
to techniques for transferring data between different clin-
ical information systems 115, 125.
[0042] Put another way, proposed solutions facilitate
the instantiation of a smart semantic communication
(SSC) layer between foreground applications providing
graphical representations of data records. This layer fa-
cilitates the data exchange between the foreground ap-
plications.
[0043] More specifically, proposed approaches pro-
vide a technique for transferring data contained or found
in a desired source data element 111 to a desired desti-
nation data element 121. The desired source data ele-
ment 111 is found in the first data record 110 (and there-
fore the source clinical information system 115). The de-
sired destination source data element 121 is found in the
second data record 120 (and therefore the destination
clinical information system 125).
[0044] Fig. 2 illustrates a computer-implemented
method 200 according to an embodiment.
[0045] The method 200 may comprise a step 201 of
identifying the first and second data records, or a portion
thereof.
[0046] The identity of the first and second data records
may be selected or indicated by a user interacting with
the user interface, e.g., selecting, viewing or otherwise
interacting with the first and second data records. Ap-
proaches for selecting and displaying different data
records at a same user interface are well known to the
skilled person, e.g., by operating or initiating (via an input
to the user interface) separate applications on a process-
ing system that controls an output of the user interface.
[0047] Step 201 may comprise displaying the identified
first and second data records, providing a graphical rep-
resentation of the data records at a user interface, such
as a screen, display or projector.
[0048] Thus, step 201 may comprise receiving an in-
dication (via an initial user input) of the first and/or second
data records and providing a graphical representation of
the indicated first and second data records at a user in-
terface.
[0049] The method 210 also comprises a step 210 of
identifying a desired source data element.
[0050] A simple approach to performing step 210 is to

receive a first user input identifying the desired source
data element, e.g., by a user interacting with a (visual)
representation of the desired source data element pro-
vided at a display. In this way, the first user input may,
for instance, define which of a plurality of source data
elements is selected as the desired source data element.
[0051] Preferably, the first user input is an input re-
sponsive to a single interaction between a user and a
graphical representation of the first data record. For in-
stance, the single interaction may be a click or press of
a graphical representation of the desired source data el-
ement in the graphical representation of the first data
record.
[0052] The computer-implemented method 200 also
comprises a step 220 of identifying a desired destination
data element.
[0053] A simple approach to performing step 210 is to
receive a second user input identifying the desired des-
tination data element, e.g., by a user interacting with a
representation of the desired destination data element
provided at a display. In this way, the second user input
may, for instance, define which of a plurality of destination
data elements is selected as the desired destination data
element.
[0054] Preferably, the second user input is an input
responsive to a single interaction between a user and a
graphical representation of the second data record. For
instance, the single interaction may be a click or press
of a graphical representation of the desired destination
data element in the graphical representation of the sec-
ond data record.
[0055] This approach increases an ease for an individ-
ual or user in identifying the desired destination data el-
ement.
[0056] The method 200 also comprises a step 230 of
processing information in the first data record and infor-
mation in the second data record to predict whether or
not the first and second data records relate to a same
clinical subject.
[0057] Step 230 can be performed, for instance, by
comparing subject identifying information in the first data
record to subject identifying information in the second
data record to predict whether or not the first and second
data records relate to a same clinical subject. In partic-
ular, if there is a conflict or difference between the subject
identifying information, then it may be determined that
the two data records do not relate to the same clinical
subject. Otherwise, the two data records may be consid-
ered to relate to the same clinical subject.
[0058] In some examples, minor differences in the sub-
ject-identifying information may be acceptable. For in-
stance, minor variations in the subject name may be per-
mitted. Such minor variations may include the presence
or absence of diacritics in names or the like (which may
reflect the storage mechanism of different clinical infor-
mation systems).
[0059] The subject identifying information may include
one or more of: a subject name, a subject identification
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number and/or a subject birth date. These provide suit-
able examples of data that is likely to be shared or con-
sistent between different data records for a same subject
or individual.
[0060] In one working example, step 230 comprises
extracting subject identifying information from the first
data record (or a graphical representation of the same)
and the second data record (or a graphical representation
of the same). Approaches for processing a graphical rep-
resentation of a data record to discern data are later de-
scribed, and may make use of optical character recog-
nition.
[0061] Step 230 may then comprise comparing the ex-
tracted subject identifying information from the first and
second data records. Step 230 may comprise determin-
ing whether or not the extracted information matches,
e.g., is identical, to determine whether data records be-
long to a same subject.
[0062] The method 200 also comprises a step 240 of,
responsive to predicting that the first and second data
records relate to the same clinical subject, copying data
in the desired source data element to the desired desti-
nation data element. In this way, the data in the desired
source data element is copied over to the desired desti-
nation data element responsive to the data elements be-
longing to data records of a same subject.
[0063] The method 200 also comprises a step 250 of,
responsive to predicting that the first and second data
records do not relate to the same clinical subject, pre-
venting the copying of data in the desired source data
element to the desired destination data element. In this
way, the data in the desired source data element is pre-
vented from being copied over to the desired destination
data element responsive to the data elements belonging
to data records of different subject.
[0064] Step 250 may, for instance, comprise triggering
a user-perceptible alert that the data records do not relate
to a same subject. This can cause or prompt the user or
clinician to understand that the identified data records
may not correlate to one another, and correct the issue
(e.g., by correcting a selection of the first and/or second
data record - and thereafter reselecting the desired
source/destination data element). The user-perceptible
alert may, for instance, be provided at a same user in-
terface to which a graphical representation of the first
and/or second data records is provided.
[0065] A conflict in step 230 can be resolved or over-
ridden by a user input. Thus, step 230 may comprise,
responsive to determining that the two data records do
not relate to the same clinical subject, prompting a user
or individual to perform a check on the two data records.
This may allow a user to override, e.g., via an override
input, a decision by the method 200 to prevent copying
of data.
[0066] The present invention provides techniques for
avoiding, or at least reducing a likelihood of, data being
inaccurately transferred between data records when they
do not relate to a same subject. This reduces a risk of

error in performing clinical analysis or diagnosis, as it
significantly reduces a risk of inaccurate data being cop-
ied across.
[0067] Put another way, the proposed solution enables
(semi-)automatic import and quality checks of data from
any source clinical information system into a destination
clinical information system. It starts with identifying (e.g.,
by a user indication) a data element X in the destination
system that needs to be filled (such as the most recent
procedure performed, or the blood pressure measure-
ment), and the corresponding data element Y in the
source system.
[0068] To guarantee that the right patient has been se-
lected in both, a check of subject-identifying data ele-
ments will be performed. The subject-identifying data el-
ements may, for instance, include at least: patient name
and other identifiers, titles and contents of specific clinical
data elements.
[0069] The system will therefore check whether the
source and destination systems show data about the
same subject and, if the check is passed, copy the con-
tents of the source data element into the destination data
element. This will ensure data consistency and quality
and requires less effort from the individual.
[0070] The method 200 can be repeated, e.g., multiple
instances performed simultaneously or sequentially, for
different source and destination data elements.
[0071] It is appreciated that, in some circumstances,
access to the first data record may be restricted. For in-
stance, a user may only have "read-only" access to the
first data record, e.g., to prevent unintentional editing. In
circumstances such as these, it may not be possible to
directly copy data found in the first data record to the
second data record.
[0072] Fig. 3 illustrates a computer-implemented
method 300 that seeks to overcome at least some of
these concerns. However, the skilled person would ap-
preciate how the proposed concept could be applied
even if access to the first data record is available.
[0073] It will be apparent that the method 300 is a par-
ticular embodiment of the more generic method 200 de-
scribed in Fig. 2. Thus, for the sake of conciseness, only
those elements that differ from the previously described
method will be hereafter described.
[0074] The method 300 is configured such that the step
210 of identifying the desired source data element com-
prises receiving a first user input. The first user input iden-
tifies or indicates the desired source data element.
[0075] More particularly, the first user input identifies
or indicates a region of a graphical representation of the
first data record (or a portion thereof) that includes a
graphical representation of the desired source data ele-
ment.
[0076] In the context of the present disclosure, a graph-
ical representation is a data format or structure that is
suitable for being graphically displayed. Thus, a graphical
representation may comprise or contain display data that
defines data provided to a display (such as a screen,
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monitor or projection).
[0077] Thus, identifying the desired source data ele-
ment may comprise identifying a visual representation of
the desired source data element. It will be appreciated
that an identification of a visual representation of the de-
sired source data element is functionally equivalent to an
identification of the desired source data element itself,
as both contain information suitable for identifying the
desired source data element.
[0078] The method 300 is configured such that the step
240 of copying data in the desired source data element
comprises processing 341 the indicated first region to
produce a first graphically-derived version of the data in
the desired source data element; and copying 342 the
first graphically-derived version of the data into the de-
sired destination data element.
[0079] In this way, the data that is copied to the desired
destination data element is derived from a graphical rep-
resentation of the desired source data element.
[0080] The method 300 effectively provides a tech-
nique in which an intermediary application or layer is able
to relay information between two different applications
that represent information from different clinical informa-
tion systems. In particular, the intermediary application
does not need to directly access the first data record in
order to provide information to the second data record -
rather, the information can be copied from a graphical
representation of the first data record.
[0081] Step 341 may be performed by processing the
indicated region using an optical character recognition
(OCR) technique. This facilitates extraction of data con-
tained in the first data record without needing to directly
access the first data record, i.e., as indirect access is
achieved through OCR processing of a graphical repre-
sentation of the first data record.
[0082] Of course, if the graphical representation of the
first data record is in the form of a drawing or other graph-
ical object such as a graph or chart (e.g., rather than a
text-based display), then a copy of the drawing or other
graphical object may be made for copying to the desired
destination data element in step 342.
[0083] Step 341 may be accordingly adapted to deter-
mine whether or not the data to be copied comprises text
or not, and selectively applying an OCR technique only
when it is determined that that the data to be copied com-
prises text. Thus, step 341 may comprise a step of de-
termining whether or not the graphical representation of
the desired source data element is text or a graphical
object (such as a drawing, chart or graph). OCR may
only be performed if the graphical representation con-
tains text.
[0084] Other approaches for processing a graphical
representation of information to extract information suit-
able for copying to a data record will be readily apparent
to the skilled person, and may be employed in various
embodiments of the proposed approach.
[0085] In the context of the present disclosure, data in
a data element may comprise and/or be stored in the

form of a label-value pair, also known as a key-value pair.
A label-value pair contains a label for information (the
"label"), e.g., in the form of textual data, and the informa-
tion itself (the "value"), which may take the form of textual
data or another form of data such as image data.
[0086] Thus, at the data record level, each data ele-
ment contains a label-value pair, as each data element
will contain a label for information (the label) and the in-
formation itself (the value).
[0087] The following passage(s) describes an ap-
proach for processing data in order to produce one or
more label-value pairs - i.e., a "label-value pair genera-
tion process". In particular, the described approach pro-
vides a technique for processing graphically-derived data
(e.g., data produced using an OCR procedure) to gen-
erate one or more label-value pairs.
[0088] Generating one or more label-value pairs is use-
ful for automated identification or extraction of data to be
copied to the desired destination data element for any
herein described embodiment. In particular, inclusion of
a label in the copied data may be extraneous (as the
desired destination data element may already contain or
be associated with a label). Thus, the label-value pair
generation process may be used to identify the relevant
data to be copied across (i.e., the value part of the label-
value pair).
[0089] The same label-value pair generation process
is also useful for automated identification or segmenta-
tion of data elements, e.g., from graphically-derived ver-
sions of a data record and/or a portion of a data record.
This can be useful for later described embodiments. As
one example, a portion of the first data record for copying
to the second data record may be selected or identified
by an individual, and it may be necessary to identify the
separate data elements to be copied over. As another
example, a desired destination data record may be iden-
tified by an individual, and a graphical representation of
a first data record may need to be processed to identify
the corresponding source data element containing the
relevant data to be copied over. As yet another example,
a graphical representation of a first data record may be
processed to identify label-value pairs that represent
source data elements that contain data to be copied over
to a plurality of different destination data elements in the
second data record. Examples of these and other tech-
niques will be later described.
[0090] The label-value pair generation process may be
used to form part of a smart semantic communication
layer between two applications, i.e., between two clinical
information systems. In particular, the label-value pair
generation process may be able to regularize information
in different clinical information systems.
[0091] The label-value pair generation process may
comprise analyzing textual data extracted from a graph-
ical representation of a data record (e.g., using OCR) to
produce label-value pairs.
[0092] One approach for processing textual data to
produce label-value pairs includes using a dictionary or
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vocabulary to identify values associated with labels or
labels (e.g., "Name" or "Medications"). Data following
such labels or labels (e.g., before reaching another label)
is likely to be value data associated with the label.
[0093] Another approach for processing textual data
is to monitor for change within the textual data. Change
is only likely to occur for value data (whereas labels re-
main constant), such that value data can be readily iden-
tified.
[0094] The label-value pair generation process may
comprise performing a spatial and/or graphical analysis
on a graphical representation of a data record (e.g., using
OCR) to produce label-value pairs. For instance, data
found in certain locations (e.g., above boxes) of the
graphical representation may represent labels, where
data found in other locations (e.g., within boxes) may
represent information associated with said labels. As an-
other example, data found in bold text may represent
labels, whereas data found in non-bold text may repre-
sent information associated with a label.
[0095] Moreover, examples of extracting label-value
pairs (or key-value pairs) from unstructured data, such
as that produced by OCR, is known in the art.
[0096] By way of example, one technique is proposed
by Chung, Jeanhee, and Shawn Murphy. "Concept-value
pair extraction from semi-structured clinical narrative: a
case study using echocardiogram reports." AMIA Annual
Symposium Proceedings. Vol. 2005. American Medical
Informatics Association, 2005.
[0097] Another technique is proposed by Xie, Jiadong,
et al. "Research on Structured Information Extraction
Method of Electronic Medical Records of Traditional Chi-
nese Medicine." 2020 IEEE International Conference on
Bioinformatics and Biomedicine (BIBM). IEEE, 2020.
[0098] The above examples explain how different tech-
niques could be used to produce label-value pairs from
raw data and/or graphically-derived data.
[0099] This analysis results in the production of a set
of label-value pairs, where a label is the label of the in-
formation and a value is the information itself. One set
of label-value pairs will be created for each data record,
and may be adapted when the information changes.
[0100] For each label-value pair, the semantics of each
label and the semantics of each value can be extracted,
e.g., using from label vocabularies, ontologies for clinical
radiology (ICD, SNOMED, RadLex, ..) and so on. By way
of example, for a lung nodule the label "Disorder of lung"
found in SNOMED will result in a list of terms expected
in the value. It is therefore possible to reverse this process
and identify semantics associated with information found
in the "value" of a label-value pair.
[0101] In some examples, each label-value pair is ver-
ified. This can be performed, for instance, by determining
a probability value for each label-value pair. The proba-
bility value indicates the predicted relationship between
the label and the value, and can be calculate by process-
ing the semantics of the label and semantics of the value.
A probability value of 0.0 may indicate no relation and a

probability value of 1.0 may mean means it is predicted
that the information in the label summarizes the contents
of the value. For label-value pairs having a probability
number less than a predetermined value (e.g., 0.8, 0.85,
0.9, 0.95 or 1.0), separate verification can then be per-
formed by a user (e.g., by a user interacting with a user
interface).
[0102] Label-value pairs of different data records can
be correlated or associated with one another using the
extracted semantics. In particular, a semantics of a label
(in one data record) can be used to identify the label
having corresponding or similar semantics in another da-
ta record.
[0103] After label-value pairs have been associated
with one another, it is possible to automatically exchange
data between the label-value pairs. In this way, the value
of one label-value pair (of a first data record) can be cop-
ied to the value of another label-value pair (of a second
data record).
[0104] It is possible to create or identify semantic
equivalents to the contents of a label in a label-value pair
of a first data set, e.g., using one or more dictionaries
and/or thesauruses. In some embodiments, semantic
equivalency may be determined between words of dif-
ferent languages (e.g., using suitable language diction-
aries). A second set of label-value pairs may then be
searched to identify a label-value pair (of the second set)
having a label whose contents match the label or its se-
mantic equivalents of the label-value pair of the first data
set.
[0105] Label-value pairs are also useful for extracting
subject-identifying information. In particular, a label in a
label value pair may indicate whether the corresponding
value relates to relevant subject-identifying information.
If label-value pairs are produced for a data record, then
the step 230 of determining whether the data records
correspond to a same subject may comprise searching
the label-value pairs to identify the subject-information.
This may be performed using a keyword search of the
labels, and extracting the value associated with any iden-
tified label(s). One of more semantic and/or language
dictionaries may be used to identify labels having an
equivalent meaning, i.e., associated with a particular de-
sired piece of subject-identifying information.
[0106] Fig. 4 illustrates a computer-implemented
method 400 according to an embodiment.
[0107] The method 400 may comprise a step 401 of
identifying the first and second data records, or a portion
thereof.
[0108] The identity of the first and second data records
may be selected or indicated by a user interacting with
the user interface, e.g., selecting the first and second
data records. Approaches for selecting and displaying
different data records at a same user interface are well
known to the skilled person, e.g., by operating or initiating
(via an input to the user interface) separate applications
on a processing system that controls an output of the
user interface.
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[0109] Step 401 may comprise displaying the identified
first and second data records, providing a graphical rep-
resentation of the data records at a user interface, such
as a screen, display or projector.
[0110] Thus, step 401 may comprise receiving an in-
dication (via an initial user input) of the first and/or second
data records and providing a graphical representation of
the indicated first and second data records at a user in-
terface.
[0111] The method 400 comprises a procedure 450 for
identifying at least one desired source data element and
at least one desired destination data element. Each de-
sired source data element corresponds or is associated
with a different desired destination data element.
[0112] The procedure 450 comprises a step 410 of
identifying one or more potential source data elements.
Each potential source data element may be represented
or take the form of a label-value pair.
[0113] In one example, each potential source data el-
ement is directly extracted from or identified within the
first data record, e.g., contains all source data elements
contained in the first data record.
[0114] In another example, each potential source data
element is identified by a user input, e.g., identifying a
selection of source data elements contained in the first
data record. Thus, the set of potential source data ele-
ments may not contain all of the source data elements
contained in the first data record.
[0115] In yet another example, each potential source
data element is identified by processing a graphical rep-
resentation of the first data record (or a portion thereof)
to produce one or more graphically-derived source data
elements. Each graphically-derived source data element
is thereby a graphically-derived version of a different
source data element in the first data record.
[0116] As previously mentioned, the first set of label-
value pairs may be extracted by processing a graphical
representation of a portion (e.g., not all) of the first data
record. The portion may be identified by a user-interac-
tion with a graphical representation of the first data
record, e.g., by the user highlighting or dragging a box
over a portion the graphical representation. The portion
of the graphical representation identified by the user may
be the portion of the first data record.
[0117] Accordingly, method 400 may comprise a step
405 of receiving an indication of the portion of the graph-
ical representation of the first data record or an indication
of the portion of the first data record. The indication may
identify, for instance, only a single one of the potential
source data elements or a graphical representation of
only a single potential source data element. In other em-
bodiments, the indication indicates a plurality of potential
source data elements or a graphical representation of a
plurality of potential source data elements.
[0118] Where each potential destination data element
is represented as a key-value pair, step 410 thereby pro-
duces a first set of one or more key-value pairs.
[0119] The procedure 450 also comprises a step 420

of identifying one or more potential destination data ele-
ments. Each potential destination data element may be
represented or take the form of a label-value pair.
[0120] In one example, each potential destination data
element is directly extracted from the second data record,
e.g., contains all destination data elements contained in
the second data record.
[0121] In another example, each potential destination
data element is identified by a user input, e.g., identifying
a selection of destination data elements contained in the
second data record. Thus, the set of potential destination
data elements may not contain all of the destination data
elements contained in the second data record.
[0122] In yet another example, each potential destina-
tion data element is identified by processing a graphical
representation of the second data record (or a portion
thereof) to produce one or more graphically-derived des-
tination data elements. Each graphically-derived desti-
nation data element is thereby a graphically-derived ver-
sion of a different destination data element in the second
data record.
[0123] As previously mentioned, the first set of label-
value pairs may be extracted by processing a graphical
representation of a portion (e.g., not all) of the second
data record. The portion may be identified by a user-
interaction with a graphical representation of the second
data record, e.g., by the user highlighting or dragging a
box over a portion the graphical representation. The por-
tion of the graphical representation identified by the user
may be the portion of the second data record.
[0124] Accordingly, method 400 may comprise a step
406 of receiving an indication of the portion of the graph-
ical representation of the second data record or an indi-
cation of the portion of the second data record. The in-
dication may identify, for instance, only a single one of
the potential destination data elements or a graphical rep-
resentation of only a single potential destination data el-
ement. In other embodiments, the indication indicates a
plurality of potential destination data elements or a graph-
ical representation of a plurality of potential destination
data elements.
[0125] Where each potential destination data element
is represented as a key-value pair, step 420 thereby pro-
duces a second set of one or more key-value pairs.
[0126] The method 400 comprises a step 430 of asso-
ciating each of one or more potential source data ele-
ments to a respective potential destination data element.
[0127] Step 430 may, for instance, be performed by
using semantic correlation to identify similar data ele-
ments, e.g., by identifying semantic similarities between
data contained in the data elements. This may make use
of one or more semantic dictionaries and/or thesauruses.
Such semantic dictionaries/thesaurus may identify se-
mantic correlations between words of different languag-
es.
[0128] In scenarios in which each data element is rep-
resented by a label-value pair, then step 430 can be per-
formed by identifying semantic similarities between the
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contents of the labels of each label-value pair. This is
advantageous when the value contains non-textual data,
such as an image or figure. Approaches for performing
this step have been previously described, and may make
use of one or more semantic dictionaries and/or thesau-
ruses.
[0129] In this way, step 430 effectively matches source
data elements to destination data elements, i.e., associ-
ates source data elements with destination data ele-
ments.
[0130] Any source data element that becomes associ-
ated with a destination data element is effectively select-
ed as a desired source data element. Similarly, any des-
tination data element that becomes associated with a
source data element is effectively selected as a desired
destination data element.
[0131] The method 400 also comprises a step 440 of
processing information in the first data record and infor-
mation in the second data record to predict whether or
not the first and second data records relate to a same
clinical subject.
[0132] Step 440 may be performed by identifying any
potential source and destination data elements that con-
tain identifying information of a clinical subject (e.g.,
name, birthdate and so on). This can be performed using
semantic identification techniques (e.g., using a seman-
tic thesaurus or dictionary) that identify the relevant data
elements based on their content. Where data elements
are represented by label-value pairs, this can be per-
formed by identifying the relevant label-value pairs based
on the contents of the label in each label value pair.
[0133] The identifying information from the potential
source data element(s) may then be compared to the
identifying information from the potential destination data
element(s) to predict whether or not the first and second
data records relate to a same clinical subject, e.g., wheth-
er or not the identifying information matches.
[0134] The method 400 comprises, responsive to pre-
dicting that the first and second data records relate to the
same clinical subject, a step 455 of copying data in the
desired source data element(s) to the desired destination
data element(s).
[0135] Where each data elements is represented by a
key-value pair, step 455 may comprise, for each key-
value pair in the first set of key-value pairs associated
with a key-value pair in the second set of key-value pairs,
copying the contents of the value portion of the key-value
pair in the first set of key-value pairs to the value portion
of the associated key-value pair in the second set of key-
value pairs.
[0136] This provides a technique for automated copy-
ing of information from the first data record to the second
data record.
[0137] The method 400 may comprises, responsive to
predicting that the first and second data records relate
to the same clinical subject, a step 460 of preventing the
copying data in the desired source data element(s) to the
desired destination data element(s).

[0138] The different embodiments illustrated by Fig. 2
to 4 effectively recognize that there are multiple potential
levels of automation that make use of proposed con-
cepts.
[0139] In particular, at a basic level, an individual may
indicate or identify a single data element X (from the first
data record) and a single data element Y (from the sec-
ond data record), and the system may copy the contents
from data element X to data element Y if the data records
relate to the same subject. This is the embodiment illus-
trated by Figs. 2 and 3, and Fig. 4 (where an indication
of only a single data record or graphical representation
of a single data record is provided in both steps 405 and
406).
[0140] At another level an individual may indicates or
identify one or more (e.g., more than one) data element
from the first data record and one or more (e.g., more
than one) data element from the second data record. The
system may then identify associated data elements and
copy the contents across associated data elements if the
data records relate to the same subject. This is the em-
bodiment illustrated by Fig. 4 (wherein steps 405 and 406
are performed).
[0141] At another level, an individual may identify one
or more data elements (e.g., a single data element) in
either the first data record or the second data record and
not identify any data elements in the other data record.
The system may then identify any data element in the
other data record that is associated with the individual-
identified data elements of the first/second data record.
This embodiment is illustrated by Fig. 4 (where an indi-
cation provided in step 405 or 406, but not both, identifies
only a single data element). Thus, only one of steps 405
and 406 is omitted to achieve this embodiment.
[0142] At yet another level, the system finds all data
elements that can be imported from the first data record
to the second data record. This embodiment is illustrated
by Fig. 4, when steps 405 and 406 are omitted.
[0143] Fig. 5 illustrates a system 500 according to an
embodiment.
[0144] The system 500 comprises a processing sys-
tem 510 that carries out any herein described method.
[0145] The system 500 may further comprise the
source clinical information system 520 (which stores at
least the first data record) and the destination clinical
information system 530 (which stores at least the second
data record). The processing system 510 may be com-
municatively coupled to these information systems in or-
der to facilitate the exchange of information from the
source clinical information system to the destination clin-
ical information system, i.e., by carrying out any herein
described method.
[0146] The system 500 may comprise a user interface
540 configured to provide a visual representation of the
first and/or second data record. In particular, the user
interface may display a graphical representation of the
first and/or second data record. Thus, the user interface
may comprise a screen, monitor or projector for providing
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a visual representation of the first and/or second data
records.
[0147] The user interface 540 may facilitate user inter-
action with the graphical representation(s) of the first
and/or second data records in order to allow user iden-
tification of desired source/destination data element(s),
e.g., by identifying one or more graphical representations
of the same. Suitable elements for facilitating such user
interaction are well known, and may make use of any
user input device such as a mouse, keyboard, touch-
screen, trackpad and so on.
[0148] The skilled person would be readily capable of
developing a processing system 510 for carrying out any
herein described method. Thus, each step of the flow
chart may represent a different action performed by a
processing system, and may be performed by a respec-
tive module of the processing system.
[0149] Embodiments may therefore make use of a
processing system. The processing system can be im-
plemented in numerous ways, with software and/or hard-
ware, to perform the various functions required. A proc-
essor is one example of a processing system which em-
ploys one or more microprocessors that may be pro-
grammed using software (e.g., microcode) to perform the
required functions. A processing system may however
be implemented with or without employing a processor,
and also may be implemented as a combination of ded-
icated hardware to perform some functions and a proc-
essor (e.g., one or more programmed microprocessors
and associated circuitry) to perform other functions.
[0150] Examples of processing system components
that may be employed in various embodiments of the
present disclosure include, but are not limited to, con-
ventional microprocessors, application specific integrat-
ed circuits (ASICs), and field-programmable gate arrays
(FPGAs).
[0151] In various implementations, a processor or
processing system may be associated with one or more
storage media such as volatile and non-volatile computer
memory such as RAM, PROM, EPROM, and EEPROM.
The storage media may be encoded with one or more
programs that, when executed on one or more proces-
sors and/or processing systems, perform the required
functions. Various storage media may be fixed within a
processor or processing system or may be transportable,
such that the one or more programs stored thereon can
be loaded into a processor or processing system.
[0152] It will be understood that disclosed methods are
preferably computer-implemented methods. As such,
there is also proposed the concept of a computer program
comprising code means for implementing any described
method when said program is run on a processing sys-
tem, such as a computer. Thus, different portions, lines
or blocks of code of a computer program according to an
embodiment may be executed by a processing system
or computer to perform any herein described method.
[0153] There is also proposed a non-transitory storage
medium that stores or carries a computer program or

computer code that, when executed by a processing sys-
tem, causes the processing system to carry out any here-
in described method.
[0154] In some alternative implementations, the func-
tions noted in the block diagram(s) or flow chart(s) may
occur out of the order noted in the figures. For example,
two blocks shown in succession may, in fact, be executed
substantially concurrently, or the blocks may sometimes
be executed in the reverse order, depending upon the
functionality involved.
[0155] Variations to the disclosed embodiments can
be understood and effected by those skilled in the art in
practicing the claimed invention, from a study of the draw-
ings, the disclosure and the appended claims. In the
claims, the word "comprising" does not exclude other el-
ements or steps, and the indefinite article "a" or "an" does
not exclude a plurality. A single processor or other unit
may fulfill the functions of several items recited in the
claims. The mere fact that certain measures are recited
in mutually different dependent claims does not indicate
that a combination of these measures cannot be used to
advantage. If a computer program is discussed above,
it may be stored/distributed on a suitable medium, such
as an optical storage medium or a solid-state medium
supplied together with or as part of other hardware, but
may also be distributed in other forms, such as via the
Internet or other wired or wireless telecommunication
systems. If the term "adapted to" is used in the claims or
description, it is noted the term "adapted to" is intended
to be equivalent to the term "configured to". If the term
"arrangement" is used in the claims or description, it is
noted the term "arrangement" is intended to be equiva-
lent to the term "system", and vice versa. Any reference
signs in the claims should not be construed as limiting
the scope.

Claims

1. A computer-implemented method for transferring
data from a source clinical information system to a
destination clinical information system, the compu-
ter-implemented method comprising:

identifying a desired source data element in a
first data record in the source clinical information
system;
identifying a desired destination data element in
a second data record in the destination clinical
information system, wherein the desired source
data element contains data for transferal to the
desired destination data element;
processing information in the first data record
and information in the second data record to pre-
dict whether or not the first and second data
records relate to a same clinical subject;
responsive to predicting that the first and second
data records relate to the same clinical subject,
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copying data in the desired source data element
to the desired destination data element; and
responsive to predicting that the first and second
data records do not relate to the same clinical
subject, preventing the copying of data in the
desired source data element to the desired des-
tination data element.

2. The computer-implemented method of claim 1,
wherein the step of identifying the desired source
data element comprises receiving a first user input
indicating the desired source data element.

3. The computer-implemented method of claim 2,
wherein:

the first user input indicates a first region, of a
graphical representation of the first data record,
that graphically represents the desired source
data element; and
the step of copying data in the desired source
data element comprises:

processing the indicated first region to pro-
duce a first graphically-derived version of
the data in the desired source data element;
and
copying the first graphically-derived version
of the data into the desired destination data
element.

4. The computer-implemented method of claim 2,
wherein the step of processing the indicated region
comprises processing the indicated region using an
optical character recognition technique.

5. The computer-implemented method of any of claims
1 or 2,

further comprising a step of processing a graph-
ical representation of the first data record to pro-
duce a plurality of graphically-derived source
data elements, each graphically-derived source
data element thereby being a graphically-de-
rived version of a different source data element
in the first data record,
wherein identifying the desired source data el-
ement comprises selecting one of the plurality
of graphically-derived source data elements as
the desired source data element.

6. The computer-implemented method of claim 5,
wherein the step of processing the graphical repre-
sentation of the first data record to produce a plurality
of graphically-derived source data elements com-
prises:
processing the graphical representation to identify a
first set of label-value pairs, each label-value pair

comprising a label for a graphically-derived source
data element and a value for the graphically-derived
source data element.

7. The computer-implemented method of claim 5 or 6,

further comprising a step of processing a graph-
ical representation of the second data record to
produce a plurality of graphically-derived desti-
nation data elements, each graphically-derived
destination data element thereby being a graph-
ically-derived version of a different destination
data element in the second data record,
wherein identifying the desired destination data
element comprises selecting one of the plurality
of graphically-derived destination data elements
as the desired destination data element.

8. The computer-implemented method of claim 7, only
when dependent upon claim 6, wherein:

the step of processing the graphical represen-
tation of the second data record to produce a
plurality of graphically-derived destination data
elements comprises processing the graphical
representation to identify a second set of second
label-value pairs, each second label-value pair
comprising a label for a graphically-derived des-
tination data element and a value for the graph-
ically-derived destination data element; and
the step of selecting one of the plurality of graph-
ically-derived destination data elements as the
desired destination data element comprises se-
lecting the graphically-derived destination data
element associated with a label that semantical-
ly corresponds to the label associated with the
selected graphically-derived source data ele-
ment.

9. The computer-implemented method of any of claims
1 to 8, wherein the step of identifying the desired
destination data element comprises receiving a sec-
ond user input indicating the desired destination data
element.

10. The computer-implemented method of claim 9,
wherein the second user input is an input responsive
to a single interaction between a user and a graphical
representation of the second data record.

11. The computer-implemented method of claim 10,
wherein the single interaction is a click or press of a
graphical representation of the desired destination
data element in the graphical representation of the
second data record.

12. The computer-implemented method of any of claims
1 to 11, wherein the step of processing information

21 22 



EP 4 439 572 A1

13

5

10

15

20

25

30

35

40

45

50

55

in the first data record and information in the second
data record comprises comparing subject identifying
information in the first data record to subject identi-
fying information in the second data record to predict
whether or not the first and second data records re-
late to a same clinical subject.

13. The computer-implemented method of claim 12,
wherein the subject identifying information includes
one or more of: a subject name, a subject identifica-
tion number and/or a subject birth date.

14. A computer program product comprising computer
program code means which, when executed on a
computing device having a processing system,
cause the processing system to perform all of the
steps of the method according to any of claims 1 to
13.

15. A processing system for transferring data from a
source clinical information system to a destination
clinical information system, the processing system
being configured to:

identify a desired source data element in a first
data record in the source clinical information
system;
identify a desired destination data element in a
second data record in the destination clinical in-
formation system, wherein the desired source
data element contains data for transferal to the
desired destination data element;
process information in the first data record and
information in the second data record to predict
whether or not the first and second data records
relate to a same clinical subject;
responsive to predicting that the first and second
data records relate to the same clinical subject,
copy data in the desired source data element to
the desired destination data element; and
responsive to predicting that the first and second
data records do not relate to the same clinical
subject, prevent the copying of data in the de-
sired source data element to the desired desti-
nation data element.
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