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HK Hospital Authority (HA)

o Established 1991

. 43 Public Hospitals

. 46 Specialty Clinics

. 74 General Clinics

. 13m Outpatient attendances
o 29,022 Beds

. 2.4m AED attendances

. 1.2m Inpatient Discharges
o 52,000 Staff

. 4,454 Doctors

. 19,674 Nurses

. 4953 Allied Health Staff
0 6.9 million population
o  HA budget:

. US$4 billion 5% GDP

. IT budget: 1.5%

Hospital Authority Wide Area Network Connection

Lantau Island
Ly

The Clinical Management System (CMS)

PWH Intranet Home Page

=
= HA Intranet
=

HA Mews Update

Hospital Authority

Clinical Management System
wersion 2.0.0059.004

Password: I

Shutdown I
Feboot I

Logon:

Important Notes
1. All patient information is stricthy confidential
2. Staff may only use the CMS for authorised purposes
3. Allaccess to CMS s logged
4. Please logoff immediately after use
5. Please ensure you hawe werified the content
befare wou sign the computer printouts

PwWH




A Single Platform

:atlentls Laboratory Radiology Operating
resen (LIS) Theatre

Outcomes
Investigations, Diagnosis, Treatment, Procedures
» Coding of discharge
" Radiological w" Outpatient drug orders  w* Surgical diagonsis &
examinations operations procedures
o Laboratory tests 71 Generic Requests # Drug prescription
W Progress notes A Thnrap-mhilntarvanﬂnns » Discharge summary

{e.g9. ERCP) w Refarrals or replies
A ECG A Rehabilitation to other clinicians

A Endoscopy (Physiotherapy) v Ful\uw‘alp appointment
A EEG, EMG A Nursing treatment booking
A Clinical Pratocols | EBM v Medical reports

-
Web-based il Patient
Computerised Appointment Discharged

registration, | Pharmacy

Patient Records
wraaea | DISPENSING Patient Record Information Booking (OPAS) l E
sasignment Retrieval

Hong Kong Patient Master Index - Patient Administration (IPAS)

Electronic

= Completed functions = New functions 1o be developed = CMS implemented = availabie &t all
in Phase 1 V' inPhase 2 in 14 major hospitals HA Hospitals

The Clinical Management System (CMS)

o Used at all hospitals and clinics in the HA
« 30,000 users
« 12,000 workstations

o Multidisciplinary
o Information sharing

o Built by the HA ITD since 1993
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1990 “Green field” — no legacy system
1991 Patient Administration only

1992 Pharmacy System added

1993 Lab results online

1994 Radiology Information System
1995 Clinical Management System

* Order Entry & Outpatient progress notes & Discharge
summaries

o 2000 Electronic Patient Records
2004 Radiology Images online
0 2006 ePR Sharing with Private Sector

O O O O O O

(@]

Each Day

12,000 users
90,000 patients
2,000,000 transactions with data entries

0
0
0
o 300,000 data retrievals




Functionality

o Direct clinician entry
* Orders
« Diagnoses, procedures, discharge summaries
* Reports and letters
* Notes
o Departmental data
» Laboratory data
« Radiology records

o Review, audit and research

Hosoial uthoriy %
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Replication

Longitudinal Patient Data
(Central Storage of All Patients Data)

Hong Kong Qp
Hospital Authority Common Front End




The ePR (Electronic Patient Record)

o The comprehensive lifelong (womb to tomb)
multimedia record of all relevant clinical data

o Patient centred vs function based
» Breaking the silos

o Corporate based from hospital based
o Standardization of structure and content

Hosnita utorty %

7.6 million patient records
57 million episodes of care
540 million lab results

34 million radiology results
400,000 image studies

1.5 Terabytes data volume + 3 Terabytes
images data

Sub-second response time
o Near real time update

O O 0O 0o o

(@]
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/3 HA - Tree View Prototype (build 041008) - Microsoht Intemet Explorer
Fle Edt Vew Favoites Tools Hep

Qo - O[] [ () st fraetn @i @ (312 5§

Aciress [{€] htp://epr home/epr/Content lagin_validator 2sp

]| @ semchweb - | W i | FEdopions

Name: DOB:02/03/1956 (Exact? Y) Age: 48y Sex:F [
Diagnosis :
Last Entry Description
& 03/12/2004 (x14) End Stage Renal Failure
B Diagn! 31112/2003 (xd)  Chronic renal failure
B Pro ”“;ﬁ_ﬂe 130812003 Vomiling alone
2110712003 Peritonitis related to conlinuous ambulatory
peritoneal dialvsis Current Medicatio Logond
23/06/2003 Kidney dialysis as the cause of abnormal Last Dispensed ¥ Drug name (Route)
reaction of palient, or of later complication ¥ 1110/2004 AMITRIPTYLINE HCL (Oral)
i O s 07004 (2] ERYTFROPOETIN BETA irection)
31102001 Other specified surgical operafions and it b (nisetian)
procedures causing abnormal patient reaction, oi— | ke 11/10/2004 (x2)  SUSTANON 250 (Injection)
Iater complication
TIA0/Z001  Wound bieeding, posioperalve e 11004 | SOOLMWBICARBON/GE (Oral
s - | _IJ k= 11/10/2004 FAMOTIDINE (Qral)
= a]| b 1110/2004 ALUMINIUM HYDROXIDE (Oral)
Last Enfry Description
03112/2004 (x12) Haemodialysis
16/M2/2003 (x2) Tenckhoff catheter removal
14/11/2003 Creation of afleriovenous fistula
16/09/2003 (x2) Insertion of Tenckhoff catheter
13072003 Bone marrow gxamination Service
- Date ¥ Hospital | Clinic Type Description
107 h h
ERENAT R el 2410112005 03:45 YNTVNTSGE SOPD  Medicine /Ne
1002008 Uionogiem iahdomes + 06/12/2004 13:30 QEH IP Medicine / Int
1310712003 Whaole body scan, gallium e o et & S ]
13/07/2003 CT abdomen with contrast
130712003 Removal of haemodialysis catheter
13/07/2003 Insertion of haemodialysis catheter 'ﬂ
il Sl i :
Longitudinal laboratory
Most recent from the left ﬂ Page m of 5 _)I
Feference Date 15801252002 141272002 141212002 13n1iz2002 12152002 191042002 1aM0r2002
Referance Time Mot Stated Mot Stated Mot Stated Mot Stated Mot Stated Mot Stated Mot Stated
Hospital Code ThiH MOH PyiH AHM P ThiH kiH
Haemoglobin, Blood - a1 ¥ = 114 ¥ 128 - 126 4
REC = 382 = 415 434 = 354 4
HCT - na7s b - 0.343 n3ra - 1
Mcy = 720 4 = 827 6.5 = 306
MCH - 730 - 274 295 = 32.0
MCHC = 331 = 3341 341 = 353
Platelet - 516 T - g T 514 T - 192
WEC = 75 = 17t 7 = 50
AFTT 285 = = = = = =
Frathrombin Time 1.8 = = = = = =
Sodium = = 137 = = = =
Potassium - - 4.0 - - - -
Urea = = 52 = = = =
Creatinine = = 44 = = = =
Fratein, Tatal = = T = = = =
Alburmin = = 41 = = = =
Bilirubin, Total - - A -- -- - -
Alkaline Phnsnhatase Total - - an - - - ==




o Simple numeric/text
o Codes

o Structured data

o Images/PDFs
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The ePR-Image Integration Project

Hong Kong
Hospital Authority




Images in the Hospital Authority

o Picture Archive and Communication Systems
» Departmentally implemented and operated

o Increasing demand for image integration into
CMS/ePR

o Estimated cost of comprehensive corporate
PACS
«  HK$220million

o Budget for current project
«  HK$20million

Hosnita utorty %

Project Brief

o Distribute radiology images to clinicians via
electronic Patient Record (ePR) on existing
CMS workstations
» Consolidate images from existing mini-PACS
« Compress to clinical reference quality
» Integrate images into the ePR/CMS
« Gateway to support teleradiology
« An infrastructure for all image types

Hosnita uorty %
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o “Reference quality” images vs “full quality”
* 10 — 30 x compression
o Image selection vs store all images
» Massive reduction for multidetector scanners
o Not “filmless” (maybe “less film”)
* No requirement for 99.999% availability
o Leverage of existing infrastructure
* No new networks and workstations

o Workflow
o Image quality
 Clinical suitability
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Do More? Do Less?
Image Radiology | Select images -
selection
Image Radiology | Admin/support image
Archive transfer
Image Radiology | Support calls (Re-)print film
Distribution Training File film & envelope
Track of missing film
Clinical Wait for old film
Loan film
Re-take examination
Hong Kong Q'D
Hospital Authority

Exclude
Acquire Images some thin
cut images

Review Images

Print film 2. Select
key images

(optional)

1. Send .
printed images Medical

(standard set) Image
Distribution

Hong Kong System Q'D
Hospital Authority
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80 terabytes
per year

Hosnita utorty %

Research on image guality

JPEG compression 15x “visually lossless”
Kocsis O et al Comp Meth Prog Biomed. 71(2):105-15

MRI 10-20x no impact on brain lesion detection
Tera S et al, J Digit Imaging, 13(4):178-90

CT scans 8-20x acceptable
Zalis ME, et al, Radiology 220(2):387-92
Megibow AJ et al. Imaging, 15(2):84-90
Zheng LM et al, Acta Radiol;41(2):116-21

Hosnita uorty %
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Ultrasound 9x no impact

Persons KR et al
J Digit Imaging 15(1):15-21

Chest radiographs 15-40x acceptable

4 1 Slone RM et al, Radiology 215(2):543-5
' Savcenko V et al, Radiology, Vol 206, 609-616

Kotter E et al, Investigative Radiology,38(5):243-9

Erickson BJ et al, J Digit Imaging, 10(3):97-102

Hosnita utorty %

o What compression ratio is acceptable?
o Type of study

o Degree of pathology
0

Context-specific

 Initial impression

» Definitive diagnosis

» Review and study comparison

Hosnita uorty %
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Image quality study

o 160 clinicians
o Several studies
 Normal
* Marginal
» Pathological
o Different compression ratios

Hong Kong
Hospital Authority

What is the highest
acceptable compression ratio?

Hong Kong
Hospital Authority
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80 terabytes 5 Tb/

year
Hony Kong
Hospital Authority
Secured internet 0
access for on-call ,l—— < i g
iologist @) y
radiologist e (uses existing CMS

tele-radiology wéb

workstation)
server

On demand push
irhages

Radiology Dept. B - mini PACS

Local Gateway /
‘Web Server

Radiology Dept. A - mini PACS
Ld

(-
RIS integrated mini-PACS
- DICOM Clinical quality
Agfa: PYN, RHTSK, JRUaEEs images (with RIS /
TKO(hospital-wide) (U mont) (life long) Images link)
GE: QEH, TMH
Siemens:  PWH, QMH
Hong Kong
Hospital Authority

16



HKID: K1001000

Patient Name

PATIENT, J059970%A) =

Name; PATIENT, 306937 (%5 A) DOB: 011211365 (Exact? Y) Age: 39 Sex;: F Death: N

& Request Date Period ' Request Date Range

Period: Al OR FromDate TE o ToDate: o[ [wa
HMO50000002 100172005 1402 XRAY m Clavitle AHRN N
HNO50000001 100112005 1238 XRAY @ [EIAC joint AHIN .
Mo taseno 07/0112005 1455 CT ) 1, Eishoulder plain AHM

Nacaseno 070172005 1455 €T ) 5, Bishouder +con. AHN .J
Nocaseno OTI006 1463 ¥RAY I, AC jaint PIWH |
No caseno 0710172005 1452 XRAY n Chest NOH

No case no 0710172006 1452 XRAY iﬂi Chest + Ba NOH =
| Report [ copy ]' find ;
Last Updated Date:  10/01/2005 1719 LastEndorsed Date:  10/01/2006 1719

Comtent:

[URGENT PLAIN CT ERAIN.

Clinical History:
Head injury with I0C and vomiting. (history from ePR: patient has history of NBC and Ca
lung) .

Technique:
- Gnn non—contrast axial CT scans of the postericr cramial fossa,
- 10mm non-contrast axial CT scans of the rest of the brain.

Findings:
Thers is a hyperdense subdural hasmatoma in the left frontoparietotemporal region. It

neasures 9mm in thickness.
Thers is nild mass effect with ipsilateral sulcal, ventricular effacenent and mild midline

[istEndorsed By [RIS User for DEMO [ndEndorsed By: |
[1st Endorsed Date: |1010112008 17:19 [20d Endorsed Date: | =
fl Al i i
entricity Enter osoft Int xplorer == J

PATIENT, 305997
1D: K1001000

Abdomen
411112004 12:36:3T

1series

abrdomen non-buicky

2Zimages

Stidies on LossIess ARCH

1  PATIENT, 305997 Abdomen plain,Abdomen+ con. 3/11/2004 14:00:03
- PATIENT, 305997 Abdomen 4f11f2004
C1  PATIENT, 305997 Thorax-+con. 1871172004
[  PATIENT, 305997 CR  abdomen 26/1/2005
[l  PATIENT, 305997 CT  Right shoulder 7/4/1995
a PATIENT, 305997 CT  Spine fracture 5/1/2005
[l  PATIENT, 305997 RG  Fracture radius 7/1/2004
a PATIENT, 305997 MR 3260 MRI TMJ with contrast 18/1/2005
[m} PATIENT, 305997 CT  Abdomen~2_Pancreas 14/1/2005
a PATIENT, 305997 CT  Extremities~1_FootAnkle 11/1/2005
[l  PATIENT, 305997 RG Thorax 7/1/2004
0  PATIENT, 305997 CR  Ped chest AP (pneumo thorax) 5/1/2005
Ol  PATIENT, 305997 CT  Thorax plain,Thorax+co 18/11/2004
[m] PATIENT, 305997 CR  Ped chest AP (pneumo thorax) 5/1/2005
Results: 14
o]
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| 326

| 181/2005 1%:37:03 T series

[Images on ePR are for reference only and NOT for diagnostic purpose

(0]

O O O O O

Clinician friendly access to images
* From any clinical workstation

Access to all of a patient’s images
» Lifelong
» From all sites

Remote access to images
Possibility of reducing film printing
Offline image backup

Sharing of ePR -> sharing of images
Affordable

18



o Computer generated images
* Printimages

o Digital photographs

o Scans

Hong Kong
Hospital Ruthority
Hospita\ Authority Casa Mo RM 95000012 HKID: Azg 255202
TUI‘Ig Wah HOSpHaI Namz: PATIENT, 28587
2
3 A, MRN: DOE: 03071932
Endoscopy s age oy (BRI
Ward: E1 Specialty: HASC {Case Hoj
Bronchoscopy
Exam. Date/Time:  21/02/2000 11:45
Condition: Elective
Endoscopist/ Nurse:
[C] EDS CHANT M
[E] YEUNG TAK TIM
[1C) = Chief: 157 = Superviser; [} = Encascopict: [N) = derse |
Meadication: il \-}
° S
Diffuse CXR abnormality
Finding and Endoscopic Procedurs
finding
{*Mackier: PProvisional C=Campiivafans)

“o Rupture colon, non-traumatic (562.83)

“nq Endoscopic Diagnosis:

Procadura:

19



User ID:

Log in to access this protected resource. If you don't remember
your login information, contact your help desk or administrator.

BERAMA

HOSFITAL
AUTHORITY

Hong Kong Hospital Authority
1478 Argyle Street, Kowloon, Hong Kong Special Administrative Region, PRC. Copy ital Authority, Al rights reserved.

Sharing — Secure & Effective

9,9
S
HA « '
| L Patient key

C MS 25433095

Private

=
Doctol=] Py

DM Zone

)

Patient key

25438295

Shared
record

ePR platform
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Internet Access of HA Clinical Systems

Internet user using
two-factor
authentication token

Citri

HA
Network SSL-VPN HA Web
Gateway Portal -~ \El
AT L =
» @. —_— _,.....{3}-- —

{0}

~rrewuaa
=
g
S
=
m
=

Internet

. Remote user using Web browser connecting to HA Web
Network AD LDAP Authentication Portal via Internet for accessing HA information. Two-
DS Server as Server factor authentication token is required during the user
user authentication process for ing confidential
directory information
Fat Client Web based 2. HA Web Portal forwarding the user credentials to the
Clinical Clinical Centralised Authentication Server for authenticating the
applications applications remote user
(e.g. CMS) (e.g. ePR, 3
ha.home)

. Centralised Authentication Server checks the user
accessing rights and group from User Directory Server

4. For accessing internal information, HA Web Portal
passes the request to the SSL VPN Gateway for
accessing the Internal Web Servers or Citrix

5. When connected to the Citrix Server, authorised
application icons are shown for accessing the Clinical

ervers

o Leveraging IT for Sustainabih IT
@ ging % tyztinit:af Web Servers are accessed directly via SSL P{PN

Privacy Measures

0 Role-based restriction of view authority of
users

2-factor authentication tools

SMS codes and notifications

Need to know / patient under care basis
Detailed audit trail logging

Privacy ordinance

O O 0O o o
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Clinicians engagement
Requested by the clinicians
Designed by the clinicians
Built for the clinicians

Used by the clinicians
Governed by the clinicians

O O O 0o 0O O
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DR FUNG HONG
DR CP WONG
CLINICAL INFORMATICS PROORAM STEERING GROUP (CIPSG)

CLINICAL INFORMATICS
PROGRAM OFFICE
(cipa)

el e B
. . . merctaruAocess | 1y ecemess
DR KC LEE Om WF CHAN

I 7 o Benaias I 7 b Gromsare O# LC CHONG

Anags i v

onaer [ cewsuc RS CIPSG GOVERNANCE
WE TR NTWE s T

Paprafifpuspn IT o OAT 1T i CoMMUNITY CARE
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CMS Utilization Figures (1)
MOE utilisation for Outpatients

100.0%
90.0% T — — —
80.0% 1 — — — |EHKEC
70.0% 1 L — | |EHKWC
OKEC
60.0% 1 — — — Okce
50.0% 1 — — — |WKWC
40.0% ONTEC
.0% ENTWC
30.0% 1+ — — — |OOverall
20.0% 1 — — —
10.0% T T —
Jul-06 Aug-06 Sep-06
Hong Kong

P

GCR-LRS Utilization Report - In-Patient

100.0

90.0 HM|HMN|H 1 2 = T

80.0

60.0 [

400 HM [ MWW 8 S S SN SN WSS

30.0 HM MWW B SWHW W WA S R

200 HB WU |

Percentage of Utilization
(=]

10.0

KEC KcCC KwWC HKEC TIKW( NTEC

0.0 HHALL L = = L = L = L L
TKOTUCH QEH KWHTPMHTYCHTCMC PYI\’T RH |QMH AHNTNDHTPWH TMH

O Jun/06
B Jul/06
0O Aug/06

0O Sep/06

INTWC
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Unique citizen identity card
Non-Big Bang Approach
Home-built system

Careful implementation policies
Pilots sites

Dedicated User training teams

O O 0O o o o
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International Qﬁ

recognition
Best in Class Around The World

Project ]mp'ementation’ *Focused Uniform Clinical

Scope Management Hong Kong Information Systems Project
*Focus on Ancillary Integration

*Probably not replicable
anywhere else in the world

Documentation —
+«CMV and sophisticated rules
engine management.

. . Canada, UK -Clear Regulations with
Security/Privacy Brazil, US Enforcement Mechanism

*Active Engagement of

Consumer Advocacy Groups

-Smart Card Solutions For

Authentication except in U.S.
emoave aalets

(Gartner Group)
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o 2004 Stockholm Challenge (Health)
o IT Excellence 2005
o APICTA 2005

HERD BEHRE
BHESHERENHE

ST R R L T R
o= TN o

SARRHANEROSSENE MY AL T RERE
L2 EFERARFEIN

Hong Kong
Hospital Authorit

o Whole medical record available at point of
care anywhere

o Saving money for repeated tests

o Saving lives by providing real-time and
accurate information for clinical decisions

o Ensuring security and confidentiality of
patient data

Hosnita uorty %
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o More efficient clinical practice
* No need to search for data

o Make decisions with comprehensive
clinical information

o Avoid errors associated with paper
records

o Access data and images at home or
remote sites for expert consultations

The health system henefits

o More efficient and cost effective quality
health service

o A massive clinical database for planning
and research
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sSummary

o A pragmatic approach to corporate image
distribution

o0 Leveraging existing infrastructure and systems
o Clinicians engagement is essential
0 Issues

» Clinical suitability

» Compression ratios

*  Workflow issues (less film?)
» Other image types

o  Dr Wing Nam WONG, Manager (Health Informatics), Hospital Authority
o  Mr Anthony CHEUNG, Senior Systems Manager, IT Division, Hospital Authority
o  Dr NT CHEUNG, Executive Manager (Health Informatics), Hospital Authority
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