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EMR(electronic medical record) 

and EDC(electronic data capture)

• For clinical research, uniform data should be collected 

from multiple healthcare facilities.

• EDC are used for this purpose.

• EMR and EDC are completely separated systems, thus 

manual data transcription is needed.

• It causes raising of personal costs and risk of human error.

•
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Data entry using template 



Example of dynamic template



Example of transforming of structured data into narrative form

Example of progress note

free text

entered by template



Structured data entry

<ATOM-LIST>

<ATOM-STYLE />

<ATOM>

<ATOM-TYPE CODE="A908100100" NAME="心音のI音" 

CATEGORY="汎用項目" FIRST="0" SEQUENCE="0" 

ADD="no"/>

<DISPLAY-STRING ITALIC="off" BOLD="off" LEVEL="0" 

TITLEWIDTH="5" RETURN="off" SHOWTITLE="yes" 

TITLERETURN="yes" TITLEITALIC="no" TITLEBOLD="no" 

xml:space="preserve">I音：</DISPLAY-STRING>

<DOCUMENT-STRING>

<DOC-BODY RETURN="on" xml:space="preserve"></DOC-

BODY>

<DOC-PREFIX RETURN="off" xml:space="preserve">  I音：
</DOC-PREFIX>

<DOC-CONJUNCTION RETURN="off"
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Data retrieval of Lab data



Retrieve data entered by other template

Data entered 

by templateSave data
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Portability of Template Master

Template Engine

<?xml version="1.0" encoding="utf-8"?>

<DataTemplate Name="心音" Code="MKS-09081-04" Revision="00" SpecVersion="1.0.0" 
CreationDateTime="2013-07-08T15:09:00.7916501+09:00" xml:space="preserve">

<DataSelect ID="1" Name="心音のⅠ音" Tag="MKS-09081-04.1" SelectionMode="Multiple">

<DataItem ID="1.1" Name="純" Tag="MKS-09081-04.1.1" />
</DataSelect>

<DataSelect ID="2" Name="心音のⅡ音" Tag="MKS-09081-04.2" SelectionMode="Multiple">

<DataItem ID="2.2" Name="亢進" Tag="MKS-09081-04.2.2" />
</DataSelect>

<DataSelect ID="3" Name="過剰心音" Tag="MKS-09081-04.3" SelectionMode="Multiple">

<DataItem ID="3.4" Name="心膜摩擦音" Tag="MKS-09081-04.3.4">

<DataSelect ID="3.4.4" Name="過剰心音聴取部位" Tag="MKS-09081-04.4" 
SelectionMode="Single">

<DataItem ID="3.4.4.2" Name="第２肋間胸骨左縁" Tag="MKS-09081-04.4.2" />
</DataSelect>

</DataItem>

・・・・・

TemplateXML A

<?xml version="1.0" encoding="utf-8"?>

<Template xmlns="http://www.mksinc.co.jp/ns/template/v1.0.0" 

Code="MKS-0Y452-00" Revision="00" SpecVersion="1.0.0" 

CreationDateTime="2012-12-14T18:47:46.4953612+09:00" 

Originator="MKS Inc." Copyright="Copyright (C) 2012 MKS Inc." 

Category="" AutoRetrieve="false" xml:space="preserve">

<Name>高血圧(初診)</Name>

<Display>

<Text>高血圧(初診)</Text>

</Display>

<Document>

<Text>高血圧(初診)</Text>

</Document>

<ElemList>

<ElemEntry ID="1" Tag="MKS-0Y452-00.1" DataType="text" IME="On" 

Lines="2" Length="50">

<Name>病歴</Name>

<Display>

<Text>病歴：</Text>

</Display>

<Document>

<Text></Text>

<Prefix>&lt;br/&gt;病歴：</Prefix>

<Separator></Separator>

<Suffix></Suffix>

</Document>

<ElemList />

</ElemEntry>

<ElemLabel ID="2">

<Name>家庭血圧</Name>

<Display>

<Text>家庭血圧：</Text>

</Display>

<Document>

<Text></Text>

<Prefix>&lt;br/&gt;家庭血圧：</Prefix>

<Separator></Separator>

<Suffix></Suffix>

</Document>

<ElemList>

<ElemBlock ID="B0" Align="Horizontal">

<Name>Block0</Name>

<Display>

<Text />

</Display>

<Document>

<Text></Text>

<Prefix />

<Separator />

<Suffix />

</Document>

<ElemList>

<ElemEntry ID="3" Tag="MKS-0Y452-00.3" DataType="text" 

IME="Off" Lines="1" Length="4">

<Name>bp</Name>

<Display>

<Text></Text>

</Display>

<Document LeftMargin="2">

<Text></Text>

<Prefix>&lt;br/&gt;</Prefix>

<Separator></Separator>

<Suffix></Suffix>

</Document>

<ElemList />

</ElemEntry>

<ElemEntry ID="4" Tag="MKS-0Y452-00.4" DataType="text" 

IME="Off" Lines="1" Length="4">

<Name>～</Name>

<Display>

<Text>～</Text>

</Display>

<Document>

<Text></Text>

<Prefix>～</Prefix>

<Separator></Separator>

<Suffix></Suffix>

</Document>

<ElemList />

</ElemEntry>

<ElemEntry ID="5" Tag="MKS-0Y452-00.5" DataType="text"

TemplateXML B
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CDISC (Clinical Data Interchange Standards Consortium)

<?xml version="1.0" encoding="utf-8" ?>

<ODM xmlns="http://www.cdisc.org/ns/odm/v1.3"

xmlns:ds="http://www.w3.org/2000/09/xmldsig#"

xmlns:xml="http://www.w3.org/XML/1998/namespace"

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

xsi:schemaLocation="http://www.cdisc.org/ns/odm/v1.3 ODM1-3-0.xsd"

ODMVersion="1.3"

FileOID="000-00-0000"

FileType="Snapshot"

CreationDateTime="2012-11-05T10:00:00+09:00">

<Study OID="OACIS.1">

<GlobalVariables>

<StudyName>OACIS-001</StudyName>

<StudyDescription>Osaka Acute Coronary Insufficiency 

Study</StudyDescription>

<ProtocolName>OACIS</ProtocolName>

</GlobalVariables>

<BasicDefinitions>

<MeasurementUnit OID="MU.BPM" Name="beat per minute">

<Symbol>

<TranslatedText xml:lang="ja">bpm</TranslatedText>

</Symbol>

</MeasurementUnit>

<MeasurementUnit OID="MU.CM" Name="centimeters">

<Symbol>

<TranslatedText xml:lang="ja">cm</TranslatedText>

</Symbol>

</MeasurementUnit>

・・・・・・・・・・・・・・・・・・・・・・・・・・・

ODM (Operational Data Model)： Clinical Report Form in XML

CRF Defnition

Instance data

ClinicalData

Data mapping into ODM

Template Set  => StudyEvent

Template => Form

Item => Item



eSource Data Collection using common template

EMR

EMR

Contents center

Data center

<?xml version="1.0" encoding="utf-8"?>
<DataTemplate Name="心音" Code="MKS-09081-04" Revision="00" SpecVersion="1.0.0" CreationDateTime="2013-07-
08T15:09:00.7916501+09:00" xml:space="preserve">
<DataSelect ID="1" Name="心音のⅠ音" Tag="MKS-09081-04.1" SelectionMode="Multiple">
<DataItem ID="1.1" Name="純" Tag="MKS-09081-04.1.1" />

</DataSelect>
<DataSelect ID="2" Name="心音のⅡ音" Tag="MKS-09081-04.2" SelectionMode="Multiple">
<DataItem ID="2.2" Name="亢進" Tag="MKS-09081-04.2.2" />

</DataSelect>
<DataSelect ID="3" Name="過剰心音" Tag="MKS-09081-04.3" SelectionMode="Multiple">
<DataItem ID="3.4" Name="心膜摩擦音" Tag="MKS-09081-04.3.4">
<DataSelect ID="3.4.4" Name="過剰心音聴取部位" Tag="MKS-09081-04.4" SelectionMode="Single">
<DataItem ID="3.4.4.2" Name="第２肋間胸骨左縁" Tag="MKS-09081-04.4.2" />

</DataSelect>
</DataItem>

・・・・・

Template master

<?xml version="1.0" encoding="utf-8" ?>
<ODM xmlns="http://www.cdisc.org/ns/odm/v1.3"

xmlns:ds="http://www.w3.org/2000/09/xmldsig#"
xmlns:xml="http://www.w3.org/XML/1998/namespace"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:schemaLocation="http://www.cdisc.org/ns/odm/v1.3 ODM1-3-0.xsd"

ODMVersion="1.3"
FileOID="000-00-0000"
FileType="Snapshot"
CreationDateTime="2012-11-05T10:00:00+09:00">

<Study OID="OACIS.1">
<GlobalVariables>
<StudyName>OACIS-001</StudyName>
<StudyDescription>Osaka Acute Coronary Insufficiency Study</StudyDescription>
<ProtocolName>OACIS</ProtocolName>

</GlobalVariables>

<BasicDefinitions>
<MeasurementUnit OID="MU.BPM" Name="beat per minute">
<Symbol>
<TranslatedText xml:lang="ja">bpm</TranslatedText>

</Symbol>
</MeasurementUnit>

<MeasurementUnit OID="MU.CM" Name="centimeters">
<Symbol>
<TranslatedText xml:lang="ja">cm</TranslatedText>

</Symbol>
</MeasurementUnit>

・・・・・・・・・・・・・・・・・・・・・・・・・・・

eCRF

EDC / CDMS

<?xml version="1.0" encoding="utf-8"?>
<DataTemplate Name="心音" Code="MKS-09081-04" Revision="00" SpecVersion="1.0.0" CreationDateTime="2013-07-
08T15:09:00.7916501+09:00" xml:space="preserve">
<DataSelect ID="1" Name="心音のⅠ音" Tag="MKS-09081-04.1" SelectionMode="Multiple">
<DataItem ID="1.1" Name="純" Tag="MKS-09081-04.1.1" />

</DataSelect>
<DataSelect ID="2" Name="心音のⅡ音" Tag="MKS-09081-04.2" SelectionMode="Multiple">
<DataItem ID="2.2" Name="亢進" Tag="MKS-09081-04.2.2" />

</DataSelect>
<DataSelect ID="3" Name="過剰心音" Tag="MKS-09081-04.3" SelectionMode="Multiple">
<DataItem ID="3.4" Name="心膜摩擦音" Tag="MKS-09081-04.3.4">
<DataSelect ID="3.4.4" Name="過剰心音聴取部位" Tag="MKS-09081-04.4" SelectionMode="Single">
<DataItem ID="3.4.4.2" Name="第２肋間胸骨左縁" Tag="MKS-09081-04.4.2" />

</DataSelect>
</DataItem>

・・・・・

Template master

<?xml version="1.0" encoding="utf-8" ?>
<ODM xmlns="http://www.cdisc.org/ns/odm/v1.3"

xmlns:ds="http://www.w3.org/2000/09/xmldsig#"
xmlns:xml="http://www.w3.org/XML/1998/namespace"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:schemaLocation="http://www.cdisc.org/ns/odm/v1.3 ODM1-3-0.xsd"

ODMVersion="1.3"
FileOID="000-00-0000"
FileType="Snapshot"
CreationDateTime="2012-11-05T10:00:00+09:00">

<Study OID="OACIS.1">
<GlobalVariables>
<StudyName>OACIS-001</StudyName>
<StudyDescription>Osaka Acute Coronary Insufficiency Study</StudyDescription>
<ProtocolName>OACIS</ProtocolName>

</GlobalVariables>

<BasicDefinitions>
<MeasurementUnit OID="MU.BPM" Name="beat per minute">
<Symbol>
<TranslatedText xml:lang="ja">bpm</TranslatedText>

</Symbol>
</MeasurementUnit>

<MeasurementUnit OID="MU.CM" Name="centimeters">
<Symbol>
<TranslatedText xml:lang="ja">cm</TranslatedText>

</Symbol>
</MeasurementUnit>

・・・・・・・・・・・・・・・・・・・・・・・・・・・

eCRF



Tow types of output from template

Narrative text

Patient Data XML

Progress note

In EMR

Database 

in CRF Reporter
Template engine

心音
Ⅰ音：純 Ⅱ音：減弱
過剰心音：心膜摩擦音 第２肋間胸骨左縁
収縮早期雑音 最強点：第２肋間胸骨左縁
Ⅱ/Ⅵ度

<?xml version="1.0" encoding="utf-8"?>

<DataTemplate Name="心音" Code="MKS-09081-04" Revision="00" 

SpecVersion="1.0.0" CreationDateTime="2013-07-

08T15:09:00.7916501+09:00" xml:space="preserve">

<DataSelect ID="1" Name="心音のⅠ音" Tag="MKS-09081-04.1" 

SelectionMode="Multiple">

<DataItem ID="1.1" Name="純" Tag="MKS-09081-04.1.1" />

</DataSelect>

<DataSelect ID="2" Name="心音のⅡ音" Tag="MKS-09081-04.2" 

SelectionMode="Multiple">

<DataItem ID="2.2" Name="亢進" Tag="MKS-09081-04.2.2" />

</DataSelect>

<DataSelect ID="3" Name="過剰心音" Tag="MKS-09081-04.3" 

SelectionMode="Multiple">

<DataItem ID="3.4" Name="心膜摩擦音" Tag="MKS-09081-

04.3.4">

<?xml version="1.0" encoding="utf-8"?>

<DataTemplate Name="心音" Code="MKS-09081-04" Revision="00" 

SpecVersion="1.0.0" CreationDateTime="2013-07-08T15:09:00.7916501+09:00" 

xml:space="preserve">

<DataSelect ID="1" Name="心音のⅠ音" Tag="MKS-09081-04.1" 

SelectionMode="Multiple">

<DataItem ID="1.1" Name="純" Tag="MKS-09081-04.1.1" />

</DataSelect>

<DataSelect ID="2" Name="心音のⅡ音" Tag="MKS-09081-04.2" 

SelectionMode="Multiple">

<DataItem ID="2.2" Name="亢進" Tag="MKS-09081-04.2.2" />

</DataSelect>

<DataSelect ID="3" Name="過剰心音" Tag="MKS-09081-04.3" 

SelectionMode="Multiple">

<DataItem ID="3.4" Name="心膜摩擦音" Tag="MKS-09081-04.3.4">

<DataSelect ID="3.4.4" Name="過剰心音聴取部位"

Template master XML

EMR



Data transcription type (NEC)
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Advantages:

• Easy to implement

Disadvantages:

• Need to use same   

template system

• Setup is complicated



Progress note record using template
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List of Clinical Research using CDCS

Study Code Allocation
Number of Event

(＋Addible)

Number of 

hospitals

Number of Entry

(20161201)
Start Date

MELANOMA 1 10 217 2013/9/5

KBCSG-TR1214 26+ 17 113 2013/12/24

PC-PPB Yes 5 10 857 2013/12/2

OACIS 3 5 199 2014/3/1

TRIOC1307 1 1 13 2014/4/1

GOGO-EM3 6+ 13 104 2014/6/13

ALS 1 1 33 2014/9/30

BC-001 11+ 12 1119 2014/12/1

C-MADE 23 2 16 2015/4/1

LAT 2 4 114 2015/4/1

E3DG 1 1 4 2015/8/6

JANP Yes 20 1 207 2015/9/1

AMD 2+ 1 482 2015/9/18

EARNEST-PVI Yes 11 7 264 2016/3/1

PURSUIT-HFpEF 10 33 73 2016/5/24



Direct record type (NEC, IBM)

CRF
Reporter

Progress note
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Advantages:

• Possible to implement 

any EMR

• Easy setup

Disadvantages:

• Difficult to implement
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Event list Create Clinical Data element of ODM and
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Data retrieval from EMR data

EMR DB/

SS-MIX

<?xml version="1.0" encoding="utf-8"?>

<DataTemplate Name="心音" Code="MKS-09081-04" Revision="00" SpecVersion="1.0.0" CreationDateTime="2013-
07-08T15:09:00.7916501+09:00" xml:space="preserve">

<DataSelect ID="1" Name="心音のⅠ音" Tag="MKS-09081-04.1" SelectionMode="Multiple">

<DataItem ID="1.1" Name="純" Tag="MKS-09081-04.1.1" />
</DataSelect>

<DataSelect ID="2" Name="心音のⅡ音" Tag="MKS-09081-04.2" SelectionMode="Multiple">

<DataItem ID="2.2" Name="亢進" Tag="MKS-09081-04.2.2" />
</DataSelect>

<DataSelect ID="3" Name="過剰心音" Tag="MKS-09081-04.3" SelectionMode="Multiple">

<DataItem ID="3.4" Name="心膜摩擦音" Tag="MKS-09081-04.3.4">

<DataSelect ID="3.4.4" Name="過剰心音聴取部位" Tag="MKS-09081-04.4" SelectionMode="Single">

<DataItem ID="3.4.4.2" Name="第２肋間胸骨左縁" Tag="MKS-09081-04.4.2" />
</DataSelect>

</DataItem>

・・・・・

Template 

engine Interface

Data picker

Data convert 

table 

Template master

<?xml version="1.0" encoding="utf-8" ?>

<ODM xmlns="http://www.cdisc.org/ns/odm/v1.3"

xmlns:ds="http://www.w3.org/2000/09/xmldsig#"

xmlns:xml="http://www.w3.org/XML/1998/namespace"

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

xsi:schemaLocation="http://www.cdisc.org/ns/odm/v1.3 ODM1-3-0.xsd"

ODMVersion="1.3"

FileOID="000-00-0000"

FileType="Snapshot"

CreationDateTime="2012-11-05T10:00:00+09:00">

<Study OID="OACIS.1">

<GlobalVariables>

<StudyName>OACIS-001</StudyName>

<StudyDescription>Osaka Acute Coronary Insufficiency Study</StudyDescription>

<ProtocolName>OACIS</ProtocolName>

</GlobalVariables>

<BasicDefinitions>

<MeasurementUnit OID="MU.BPM" Name="beat per minute">

<Symbol>

<TranslatedText xml:lang="ja">bpm</TranslatedText>

</Symbol>

</MeasurementUnit>

<MeasurementUnit OID="MU.CM" Name="centimeters">

<Symbol>

<TranslatedText xml:lang="ja">cm</TranslatedText>

</Symbol>

</MeasurementUnit>

・・・・・・・・・・・・・・・・・・・・・・・・・・・

ODM

Keyword
Local code

Multiplied number for standard unit

Data set

Selected data

Data
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Data convert 
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Search period,
Patient ID, Local code, 

Search period,



Data picking and retrieval

Data picker

Template
data retrieval button



On EMR developed by IBM 
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User Operation in case of eXChart

Select template

29



Copyright 2017 FUJITSU LIMITED

User Operation in case of eXChart

Open the selected form
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Clinical Research Network in Osaka Area

Osaka Police Hospital (IBM)

Osaka Univ. Hospital

（NEC）

Osaka General Medical Center

（NEC）

Osaka Rosai Hospital

（NEC）

Osaka International Cancer 

Institute （NEC）
Toyonaka Municipal Hospital

（NEC）

JCHO Osaka Hospital

（NEC）

Osaka Minami Medical Center

（NEC）

Osaka National Hospital (Fujitsu)

Osaka Univ.

Data Center
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Summary

 We developed a CRF reporter that interface EMR with

EDC.

 We use ODM as a standard eCRF format to collect 

data from hospitals.

 The CRF reporter incorporated in an EMR system can 

retrieve data recorded in the EMR, outputs narrative 

text to make a record in the progress note, generate 

an ODM, and transmit the ODM to the CDMS.

 We are making clinical research network in Osaka 

area based on this system.

 This system has a potential of saving both labor and 

financial costs in clinical research.


