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Kansai Area in Japan



Kansai Area

Population
Shiga 1,366,415
Kyoto 2,645,796
Osaka 8,831,177
Hyogo 5,588,268
Nara 1,434,576
Wakayama 1,056,050

20,922,282

Osaka University

Kyoto University

Center of Japan before 1600



HIS introduction rate in medical facilities
in 2010

Physician Order Entry System in hospitals

Electronic Medical Record in hospital

Electronic Medical Record in Clinics

(%)

year

ra
te



HIS introduction rate in hospitals
with more than 400 beds

ra
te

(%)

year

Physician order entry

Electronic Medical Record



National University Hospital
in 2010

Paperless EMR 17 (40%)
EMR with paper 19 (45%)
Paper base medical record 6 (14%)

Filmless PACS 35 (83%)
PACS with film 5 (12%)
Film base 2 ( 5%)



Osaka University Hospital
• The advanced national university hospital

• 361certificated doctors and 844 qualified nurses

• 1076 bed and 30 clinical departments

• Annual outpatient visits- 600,000  (2,500 per day)
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Support of 
hospital service

Medical Record

Secondary Period
(2000)

Third Period
(2005)

Forth Period
(2010)

Prescription order
Lab test order
Radiology order
Operation entry
Reservation

Central service 
Accounting

Injection order
Transfusion order
Treatment order
……

Lab test results
Image ex. report
Diagnosis

PACS reference

Total logistics
Management 
accounting

Progress note in 
Rehabillitaiton

Partial EMR

Filmless PACS Total PACS

Paperless EMR

Primary Period
(1993)

Image

History of HIS in Osaka Univ. Hosp. 



Current HIS in Osaka Univ. Hosp.
Full order entry system

Prescription, Lab test order sheet, Lab test results report etc are all 
computerized

Implement business support system in all department
Pharmaceutical Dep., Blood transfusion Dep., Lab test Dep., 
Radiology Dep. etc. have their business support systems

Paperless EMR
First visit report, progress note, discharge summary, examination 
report etc. are directly entered into computer.
Referral form, interview sheet, consent form, etc. are scanned with 
time stamp and digital sign. 

Filmless PACS
Radiology image, US image, endoscopic image, etc. are stored in 
PACS
other non-DICOM image are stored in server.



HIS Central/Departmental servers

Terminal of HIS

Electronic medical record server 
Physician order entry server
Accounting system server
Data warehouse server
Physical distribution system server
Clinical trial management server
PDA control server
Authentication server
・・・・・・・

・・・
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Central system storage

・・・

Document file manage server
Document deliverer server

Central servers

Document management servers   14

Image management system

Web server

DICOM application server

Database
Image control server

Long storage
Disk array system

31.5TB

Cluster

250 TB

modalities

Video capture

Terminal for primary image 
diagnosis Radiology 56

Ward 33

External connection servers   8

Auto-
receiving

5

Auto-
reception
3

PDA

120

Interpretation 
report system

3D image creation 
& delivery system

17” TFT
Desktop PC

510

15”TFT
Note PC

520 10

50“PDP
Desktop PC

LC Projector
Desktop PC

18740

Dual-LCD
Desktop PC

Pen tablet PC

167

Laboratory test system
Pharmaceutical department system
Blood transfusion department system
Radiology information system
Pathological department system
Dialysis unit system
Departmental image manage system
ICU system
Alert system
Drug administration support system
Document create system
Nutritional management system
Nurse work hour management system
DPC management system
Ophthalmology system
Emergency medical care system
Biological information manage system

Departmental server s    33

・・・

Firewall
WWW server
AVGW/SMTP server
AVGW/Cache server
Webmail

System configuration of Osaka University Hospital
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Nurse Cart in Ward



Order data transmission &
Promotion of efficiency

PC in Consultation room 
and Ward

Order server

Lab test Dep. System

Pharmaceutical Dep. System

Radiology Dep. System

・
・
・

Accounting system



Pharmaceutical Department

Pharmaceutical Dep. System

Order
Database

Order

Operation flag

Prescription audit system

Medicine envelope 
making system

Automatic tablet fill machine

Automatic ampule pick machine

Powder medicine dispensing system 

Drug information printout system 

O
rder 

Inform
ation





Time line of medicine designation 

For 
nurse

For 
pharmacist

C
o
m

pare

Increase↑, Decrease↓、Add +



Anticancer medicine protocol 



Check system using PDA

Prevent of false patient identity
Prevent of slip-up a designation

Read patient ID
Read designation ID



Document
Meta-data DB

Document
Archive
server

Meta data

View
Document

Viewer

Document Manage System

Patient 
profile DB

Addmittion
DB

EMR

Department
System

Scanner

File Maker
Etc.

PDF from other hospital

Document
Deliverer

Document
PDF

Data Share
Server CDW

Important data

Document Generator

Document Deliverer Client

Document Deliverer Client
(Virtural printer）

Document
PDF

Document
PDF

Meta data

Document management
14 vender



Integrated Viewer of Medical Record

Matrix View

Examination 
report for each 
modality

Duration of 
admission Progress 

note

Examination report 
for each portion

Important 
Event

Time line



Same class document 
in the past

Selected 
document



No. of classes No. of entry 
per month 

Frequency of 
view per month

Consent form & Explanatory leaflet 771 (28.2%) 8,394   (3.7%) 17,358   (6.5%)

First encounter report & Progress note 234    (8.6%) 123,821 (55.3%) 98,375 (36.3%)

Summary 142    (5.2%) 2,752   (1.2%) 11,552   (4.3%)

Examination report 904  (33.1%) 20,787   (9.3%) 36,613    (13.6)

Operation & Treatment 80    (2.9%) 3,114   (1.4%) 11,219   (4.2%)

Nursing record 94    (3.4%) 13,015   (5.8%) 18,962   (7.1%)

Team medicine & Healthcare provider 117    (4.3%) 10,891   (4.9%) 7,175   (2.7%)

Admission & Discharge management 59    (2.2%) 20,942   (9.4%) 6,404   (2.4%)

Introduction & Doctor's certificate 216   (7.9%) 15,483   (6.9%) 46,997 (17.5%)

Direction & Check list 85    (3.1%) 3,184   (1.4%) 4,628   (1.7%)

Other 32    (1.2%) 1,589   (0.7%) 9,361   (3.5%)

Total 2,734 (100%) 223,972 (100%) 268,644  (100%)



Configuration of PACS

DAS
Load balancer Primary Storage

Server

FC

RAID

Long storage 
Server

Centera

Aquarius net
Auto
Routing

Dynamic WEB

Multimedia viewer

Portal for image refference
iDIR

PC for EMR

Server for carried image

Carried media

Modality
PMS

deliver

WS for interpretation
Centricity RA1000

Film

Centricity PACS

Image



Display in the hospital

Operation room Interpretation room Conference room

Radiology examination 
roomWard in surgury

Ward in internal medicineConsultation room ＩＣＵ



Integration of DICOM and Non DICOMM image

Integrated Image Viewer

non-DICOM Viewer

Carried image Viewer

DICOM Viewer

3D image Viewer



Data entry using template 



Example of Dynamic Template



Example of Dynamic Template in English



Example of Natural Language Generation



Example of progress note

free text

entered by template

Example of Natural Language Generation in English



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"

Natural Language

XML

Human readable

Machine 
processibleTemplate

2210 templates
120 thousand items



Data Picking

生年月日、身長、体重、検査結果を自動取得

Salt Intake



Calculation



Data Warehouse・Data Mart

Data extract transformation

Hospital Information 
System

 Not suitable for data analysis

 Risk of slowdown in daily practice

DB

DWH
GW

Data Mart

Order 
data

Accounting 
data

Medical 
record

Number of Table: 200
Data： 1.5 billion record
Data pre day: 400 thousand record



Data Mart Viewer



eClinical Trial
Pick up the data doctors entered semi-automatically
Complete the Case Report Form 
Send the case report form to data send to a data center

Data Center
Hospital

Input Data Picking send

PC of EMR

Doctor

CRC

PC of EMR



Lab test dataPatient profile data
ex. Height, Weight, Age, Sex

Data entered by Template 
in past time

CDW

Data center

CDISC ODM







CDISC (Clinical Data Interchange Standards Consortium)

Study
StudyEvent = Form = Template Set

(correspond to each visit, and adverse event)

ItemGroup = Template
Item = Templatne item

<?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)：
Data form sent from each hospital to data center

CRF definition part

Each case data
ClinicalData



System configuration

Internet

Data center
（DMZ）

DB server

OD-VPN
router

EMR 
server

IPsec-VPN
(OD-VPN)

BB router

Audit trail 
log server

Anti virus
IPS/IDS A

DMZ

HIS network

FW

EMR
CDCS reporter

Clinical research 
data server

(Local Server)

Clinical research 
entry server

(Main server)

OD-VPN
router

(NTT Data)OD-VPN
router

Osaka Univ. Hosp. Other hospital

②Picking 
data

①Template

⑤eCRF

④store PDF③store data



Data 
Repository

Ccr
Calculating 

Module

Ccr
Database

Ccr
Evaluate 
Module

Alert Present 
Module Data 

Surveillance 
Module

Alert Message 
Database

Prescription 
Check Module

Prescription 
Check 
Master

Problem 
Extracting 

Module

Problem 
Criteria 
Master

Problem 
Database

Order
Database

EMR
Database

CDSS server

medicine

test result





Alert : contraindicated medicine for Liver disease Date: Apr. 11th

Laboratory test resultsMessage

Suspect of liver dysfunction

Melbin 250mg which is contraindicated for 
the patient with liver dysfunction was 
prescribed

Present ground

Contraindicated to the following patients
1. Easily set up lactic acidosis under following 

condition
……….
(2) Renal dysfunction
(3) Dialysis patient
(4) Liver dysfunction
2. 

Drug information in appended paper

Rp Medicine Times/day Start date days

1 Amariy 1mg 1T 2 Apr. 11th 28

2 Melbin 250mg 1T 2 Apr. 11th 28

Corresponding prescription order

Check off Responding Enter comment Not check and close Check and close

Mar. 24th ALT 73 u/L

Mar. 24th PLT 77x10E3/u

Mar. 24th AST 72 U/L

Mar. 24th ALP 193 U/L

Mar. 24th rGTP 204 U/L

Mar. 24th LD 195 U/L

Mar. 24th T‐Bil 0.6 mg/dL

Mar. 24th D‐Bil 0.2 mg/dL

Mar. 24th CHE 225 U/L

Mar. 24th Alb 3.9 g/dL

Patient 
Information
Name

Patient ID

Age 81y3m

Sex Male

Height 169.5cm

Weight 72.15kg

Body Surface 1.82m^2

BMI 25.11


