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Clinical Systems - Service Coverage

34 Radiology Centers

120 Pathology

Centers
74 GOPCs

48 SOPCs

40 hospitals

16 A&E Units

9 Obstetrics 

Units

14 Psychiatric Unit

130 Pharmacies

31 Mortuary

21
Operation 

Theatre

Clinical System  
Service Coverage

300+ Old 

Age Homes



Problems
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Physical
examination

 Coding of discharge
diagnosis & procedures

 Drug prescription
 Discharge summary
 Referrals or replies

to other clinicians
 Follow-up appointment

booking
 Medical reports

AEIS
Investigations, Diagnosis,Treatment, Procedures
 radiological exam 
 laboratory tests
 Progress notes
 eflu, ePaed, eSARS
NDORS
ECG
GRR
Family Medicine
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CCE, CIB, CID

 Surgical operations
 Endoscopy record

 Outpatient MOE
 Drug – allergy check
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Clinical Systems – Patient Care Delivery Journey

Organ Transplant
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Appointment
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Hong Kong Patient Master Index – Patient Administration (IPAS)
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Clinical Systems Development In HA

• 1990 – “Green fields”

• 1991 – Patient Administration

• 1992 – Pharmacy system

• 1993 – Lab results online

• 1994 – Radiology information system

• 1995 – Clinical Management System (CMS Phase I)

Clinician documentation and order entry

• 2000 – CMS Phase II (incl. Electronic Patient Record (ePR))

• 2003 – eSARS

• 2004 – ePR Image Distribution

• 2006 – ePR sharing with private sector

• 2008+ – CMS Phase III

• 2009+ – Filmless Hospital

• 2010+ - IPMOE project



Critical Success Factors

• Proper Governance Structure

• Strategic Planning

• Clinician Engagement

– Driven by clinician

– Designed by clinician

– Used by clinician

• Dedicated IT development team with 
mature technology

• Develop and Roll approach



IT Governance
HA Board

HA IT Services

Governing Committee (ITGC)

Chair: HA CE

IT Advisory Committee (ITAC)

Chair: Dr. John Strickland

HA Directors Meeting (DM)

Chair: HA CE

Clinical Informatics Program 

Steering Group (CIPSG)

Sponsor Dr P Y LEUNG, D(Q&S)

ERPS Program 

Steering Group (ERPSC)

Sponsor Ms. Nancy Tse, D(F)

Technical  Infrastructure

IT Central Management Team

Mr. Andre Greyling, CIO

Advise

Recommend

Decide

Virtual Office of the CIOIT Portfolio

Governance Domains

IT Principles

IT Infrastructure Strategies

IT Architecture

IT Investment Priorities

Business Application Needs

Performance Reporting/KPI’s

Financial Management Performance

Meeting Agreed Service Levels

Delivering Projects on Time and Within Budget

Residual Risk Matrix

Progress on Strategic Change Initiatives

Benefit Realisation



Clinical Informatics Program 

Steering Group (CIPSG)

Chair: Dr P Y LEUNG, D(Q&S)

Clinical IT Systems Governance



The HK Patient Master Index

• Using Hong Kong Identity Number (HKID #)

• HKPMI, Admissions/Discharges and 

Appointments Booking implemented across all 

HA hospitals and clinics

• HA HKPMI contains 8 million records

Uniquely identify all patients and can 

facilitate linking together episodes of care



Evolution of CMS

Phase I - Functions
• Discharge summary

• Clinician coding of diagnosis & 
procedure codes

• Ordering of medications and 
laboratory tests

• Retrieving laboratory and radiology 
results

• Medication history

• Electronic booking of appointments

• Generate referral or reply letters 
and reports

• Cross hospital information enquiry

Phase II - Modules

• Generic Clinical Requests    

(Order Entry)

• Generic Results Reporting 

(Forms)

• Clinical Data Framework 

• Outcome Documentation  

• Medication Decision Support

• Clinical Data Analysis and 

Reporting

• Electronic Patient Record (ePR)



Electronic Patient Record - ePR

• Web-based lifelong longitudinal record of 

all healthcare transactions for all Hong 

Kong citizens 

• Many data formats (textual, numerical and 

digital images)

• Patient privacy protected with access 

controls and full audit logs

• Available at all 162 facilities in the HA

– Now extending to external providers



Clinical Systems are essential in HA

Each Day...

35,000+ clinician users 

(Doctors, Nurses,  Pathology, 

Pharmacists, Radiology,...) 

100,000 patients

10,000,000 on line 

transactions (clinical)

- Peak usage: 30,000 tran / min

or 500 tran / sec

700,000 ePR transactions

18,000 clinical workstations

To Date...

8,800,000 patient records

500,000,000 ePR Lab records

1.5 Terra Bytes ePR data volume

3 Terra Bytes ePR Images
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Patient Administration 
Systems

• Patient Master Index (PMI)

• Inpatient Admission

• Outpatient Appointment 

Booking



Patient Administration Data Interfaced to Equipment

– Facilitate patient 
administration 
process :



Patient

PatientK1233456)

ePR - Patient Summary



Laboratory Results







ERS / OTRS Record

Selected images 

are attached to 

ERS record







• Radiology Information System 
(RIS)

• Picture Archiving & 
Communications Systems 
(PACS)

• Imaging distribution and filmless 
operation

• Others
– Radiology sharing

– Support of Olympics

Radiology & Imaging
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Result entry and authorization

Report printing and result enquiryRequest registration

Sign-out

LIS
Analyzer interface

server(s)

The workflow in Laboratories



Much work  

automated by 

analyzer interface 

Automation by Interfacing LIS with 

Analyzers



EAI Gateway with Vendor CIS
• EAI gateway interfaced with Vendor CIS via HL7 

message

• Integration service is SOA compliable

• Sophisticate security provider and powerful data 
manipulation tools are used for integration services



Paediatric

Adult

Extensive Use of Barcoding



Sharing HA’s ePR with Private 
Sector Clinicians

Opt-In Model



System Efficiency from 

Speeding up the Process



Contribution to Patient Safety
Drug Allergy Checking

Drug Allergy Alerts 

Raised
69,000 

Alert Accepted 32,000 (47%)

Alert Overridden 37,000 (53%)

Drug Drug Interaction Checking

DDI Alerts Raised 11,000

Alert Accepted 4,000 (35%)

Alert Overridden 7,000 (65%)

Hospital A Hospital B Hospital C Hospital D All hospitals

Before introduction of 2D barcode system

No. of cases 132 4 59 42 697

After introduction of 2D barcode system

No. of cases 2 1 2 0

Incidents of Misidentifications 

in Laboratory Tests



Manage Emergencies
(e.g.  eSARS >> eFLU)

Point estimate by age (years)

Age 25-29 30-34 35-44 45-59 60-74 75+

% 7.0 11.6 14.7 28.0 44.1 73.3

Fatality Rate by Age

eSARS Architecture

Video Conferencing

The Hong Kong epidemic
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SANServers SAN Servers

Corporate Production

Data Centre A

HA Intranet

…HDCsCorporate 
Servers at HDCs

Corporate 
Servers at HDCs

Corporate Production

Data Centre B

Technical Platform 

Enhancement



Network Enhancement



Patient Benefits

• Scheduled appointments for convenience

• Having their whole record available at point of 

care for more accurate and timely clinical 

decisions

• No need for repeated tests

• Better quality care through clinical decision  

support at point of care 

• Less repeated studies decreasing                                 

radiation exposure



Clinician Benefits

• More efficient clinical 

practice

• No need to search for 

information and forms

• Better decision-making 

with comprehensive 

information

• Avoid errors associated 

with paper records



Organization Benefits

• Better use of resources

• Enforcement of policies 

& best practice at the 

point of care

• Data for planning, 

research and 

management



Forthcoming CMS III…

(2009 – 2013)



Clinical Management System 

CMS: Integrated clinical workstation for 
direct use by all 30,000 clinicians in HA

• Phase I (1992-2001) – The Collector

• Phase II (2002-2007) – The Documenter

• Phase III (2008+) – The Helper

• Phase IV – The Colleague

• Phase V – The Mentor





4 Perspectives

1. Patient Perspective

2. Clinician Perspective

3. Operational Perspective

4. Management Perspective



4 Strategic Objectives
1. Develop the content

– Standards-based, comprehensive, multimedia 

patient-based ePR

2. Facilitate the process
– Support for operational care processes

– Workflow management and communication tools

3. Improve the outcome
– Clinical decision support at point of care

– Support for QA activities

4. Extend to the Community



9 Major Priorities

The Intelligent Record

Risk Reduction and 

Patient Safety

 IPMOE

Filmless Hospital

Advanced Systems 

Architecture and 

Information Architecture

 Informational Systems

 eHealth and Integrating 

Healthcare Sectors

Departmental Systems

Health Informatics as a 

Specialty 



Principles of Development
 “Engage and align”

– Broad-based clinical systems governance process

 “Develop and roll”

– Phase approach, constant user benefits

 “Generic and standardised”

– Configurable and sustainable

 “Manage the information value chain”

– Data definition, collection, reuse, aggregation, presentation

 “Keep the good”

– Migrate gradually and preserve the value 



End



传染病通报系统

Notifiable Disease and Outbreak 

Reporting System (NDORS)


