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Problems

Outcomes

Patient 
Attended /
Admitted

Patient
Discharged

Electronic
Patient Record

Laboratory
(LIS)

✔

results

Radiology
(RIS)

✔

results

Operating
Theatre (OTMS)

Pharmacy
Dispensing (PMS)

prescription dispensed
Patient
Registration

Ward & bed
Assignment

Record 
Loan

⦁History
taking

⦁Physical
examination

✔ Coding of discharge
diagnosis & procedures

✔ Drug prescription
✔ Discharge summary
✔ Referrals or replies

to other clinicians
✔ Follow-up 
appointment

booking
✔ Medical reports

✔AEI
S Investigations, Diagnosis, Treatment, Procedures

✔ radiological exam 
✔ laboratory tests
✔ Progress notes
✔ eflu, ePaed, eSARS
✔ NDORS
✔ ECG
✔ GRR
✔ Family Medicine
✔ Community care
✔ In-consultation
✔ CCE, CIB, CID

✔ Surgical operations
✔ Endoscopy record
✔ ICF

✔ MOE – IP / OP
✔ Drug – allergy check
✔ Drug – Drug check
✔ Allergy/alert
✔ Clinical 
Documentation
✔ GCD
✔ Nursing Summary
✔ Psy Summary
✔ Generic requests
✔ Rehabilitation 
✔ Immunization Patient

Care

Clinical Systems – Patient Care Delivery Journey

✔Organ 
Transplant
(ORTS)

Mortuary Inf.
System (MORIS)

CMS

Med Record
Tracing Sys (MRTS)

Appointment
Booking (OPAS)

Hong Kong Patient Master Index – Patient Administration (IPAS)

Patient
Deceased

✔ Psy/Obs 
CIS

✔ Theatre Management / booking✔

orders
✔

orders

Radiology
Imaging (RID)

✔

Retrieval 
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100%

60,000+1000 Modules

280TB 18M+

30+ Years

made in HK & designed by 

clinicians

clinical users in 43 public 

hospitals

covering all aspects of hospital 

healthcare

of HK citizens’ 

clinical data

daily data 

transactions

evolution to a world-class clinical IT 

system



Hospital Authority ePR



Hong Kong wide eHealth



“Imagine a public health system where all 
reportable disease and laboratory 

information is available within 24 hours of 
collection, analysis of the data for anomalies 

is ongoing and automatic, and alerts are 
distributed in an automated fashion to 

relevant members of both public health and 
clinical community. Furthermore, a steady of 
electronic information from a wide variety of 
sources regarding the health status of every 
community would be collected, analyzed and 

disseminated continuously.”

Source : Kukafka at el. Journal of Biomedical Informatics 40 (2007) 365 – 369)



“Enabler”

From Individual Patient Care to 
Population-wide Healthcare Service Delivery

Enabling systemic improvement of 

Healthcare Service Delivery 

with real evidence of 

rich pool of clinical data



Data 

- the Fuel for Artificial 

Intelligence
“Get the right data right”

Source : Data — the Fuel for Artificial Intelligence | by Christian Ehl | Medium

https://medium.com/@cehl/data-the-fuel-for-artificial-intelligence-ed90bf141372#:~:text=Excellent%20quality%20of%20data%20is%20as%20critical%20for,they%20are%20needed%20to%20develop%20ethical%20AI%20solutions.


Unique Patient Identifier

• Using Hong Kong Identity Number (HKID #)

• HKPMI, Admissions/Discharges and Appointments Booking 
implemented across all HA hospitals and clinics

• HA HKPMI contains 8 million people’s records

Uniquely identify all patients 

and facilitate linking together 

episodes of care



HA Data Mobilization Strategy

One-stop Platform for all data & solutions for analytics

(Artificial Intelligence & Data Analytics Platform, AIDA) 

✔Generic framework on integrating & linking all data sources

✔Structured & unstructured data and image processing

✔Near real-time data analytics for timely decision support

✔Self-service analytics for various user groups

✔Easy access to machine learning and artificial Intelligence

Through advanced analytics tools/data services to transform

clinical and operational data into knowledge and insights
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Advanced 
Analytics Tools/

Data Services
(Knowledge & Insights)

Data Access

Source 
Systems

YARN Managed Platform Analytic Database

Scalable Storage

Machine Learning Cluster & AI Lab

Anonymization

Database

Message 
Bus

SAN

Clinical systems

RDBMS

HDFS

Images

Inference Run-time

Repository

Ingestion Cluster

Filtering / De-identification / Masking

Batch 
Processing

Real-time 
Streaming

Kafka 
Cluster

Data 
Collector

API 
Gateway

Hospital 
Command Centre

Data Governance and Security Management

Vendor 
Neutral 
Archive

Vendor Neutral 
Archive

CDARS
AI Result

MIPo

HAMIS

Anonymized data

External 
organizations

AIDA – Artificial Intelligence & Data Analytics Platform



Data Access
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Source 
Systems

YARN Managed Platform Analytic Database

Scalable Storage

Anonymization

Database

Message 
Bus

SAN

Clinical Apps

RDBMS

HDFS

Images

Ingestion Cluster

Filtering / De-identification / Masking

Batch 
Processing

Real-time 
Streaming

Kafka 
Cluster

Data 
Collector

API 
Gateway

Data Governance and Security Management

Vendor 
Neutral 
Archive

Vendor Neutral 
Archive

AI Result

Anonymized data

1. Data 
Acquisition 
Collect data 
from source 
systems 
including real 
time 
structured & 
unstructured 
data and 
images

2. Data Standardization and Transformation

Manage data lifecycle and combine multiple data 

sources and types (structured &unstructured data, 

images) to streamline data access

4. Data-driven 

Service

Enable 

integration with 

data services to 

HA clinical 

operation 

systems

5. Data Collaboration Laboratory

Provides a big data analytics platform enabling 

academic researchers to access HA’s clinical data

AIDA – Artificial Intelligence & Data Analytics Platform

Machine Learning Cluster & AI Lab Inference Run-time

Repository

6. Machine Learning cluster & AI Lab
• Provide an AI & ML platform including auto ML ,GPU & 

cloud resource
• Connects internal and external stakeholders to embrace 

innovations & adoption of AI technologies in HA

Advanced 
Analytics Tools/

Data Services
(Knowledge & Insights)

Hospital 
Command Centre

CDARS

MIPo

HAMIS

External 
organizations

3. Advanced 

Analytics 

tools/data 

services 

Enable data 

access and 

self-service 

analytics 

solutions for 

range of user 

groups

https://www.google.com/imgres?imgurl=https://financesonline.com/uploads/2019/08/Google-Cloud-Machine-Learning1.png&imgrefurl=https://reviews.financesonline.com/p/cloud-machine-learning-engine/&docid=JvYC6ajt0JddZM&tbnid=0ekIJYK95PS-hM:&vet=10ahUKEwiSsov1_oHnAhWEc3AKHdcaBKIQMwhYKA0wDQ..i&w=440&h=180&bih=744&biw=1477&q=cloud%20machine%20learning&ved=0ahUKEwiSsov1_oHnAhWEc3AKHdcaBKIQMwhYKA0wDQ&iact=mrc&uact=8


Data Standardization and Transformation
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⮚ To manage data lifecycle and combine multiple 
data sources and types (structured & unstructured 
data, images) to streamline data access 

• Data definition & standardization (from 
Hospital to Corporate standards) 

• Support various international clinical 
terminologies and standards (e.g. LOINC, 
SNOMED CT, ICD9-CM, ICD10, ICPC-2, BNF) 
for facilitating data analytic criteria 
searching and grouping 

• Creation of value added information such as 
risk scores

IAMS



IAMS: Information Architecture Management System

IAMS

Proactive Alert & 

Decision Support

Use of 

Standards

HA Electronic Patient 

Record (ePR)

HK eHealth Record 

Sharing System

Smart Patient List for 

Clinical Care

Advanced Analytics Tools

HKCTT

HKCTT: Hong Kong Clinical Terminology Table

Use of Standards in Hospital Authority

Patient care Secondary Use

SNOMED-CT

ICPC-2

ICD9-CM

ICD10

Diagnosis Procedure Laboratory

Drug Others

16
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Reference Terminology binding to local hospitals data

⮚ To enable secondary use of clinical data

• Interoperable between clinical systems

• Driven-driven decision support

• Corporate data analysis & research



Information Architecture Management System (IAMS)

- Data Entity Management 
- Corporate Data Definition & Dictionary  
- Terminology management (e.g. LOINC, SNOMED CT, ICD9-CM, ICD10, ICPC-2, BNF) 

18



Source : Health Facts of Hong Kong 2024 Edition

https://www.dh.gov.hk/english/statistics/statistics_hs/files/2024.pdf


Source : Health Facts of Hong Kong 2024 Edition

https://www.dh.gov.hk/english/statistics/statistics_hs/files/2024.pdf


HA Support to 
Public Health

Source: Centre for Health Protection - Accident & 
Emergency Departments Communicable Diseases 
Syndromic Surveillance

https://www.chp.gov.hk/en/statistics/data/10/26/44/601/495.html


COVID-19 : Globe 

Globally, as of 13 Oct 2024, there have been 776,618,091 cases of COVID-19 reported to 
WHO. 

22
Source: https://covid19.who.int/

https://covid19.who.int/


IT support during COVID-19 outbreak

▶ Data driven notification for clinical operation

▶ Case reporting to relevant external parties(e.g. Department of Health for epidemiology)

▶ Daily summary of COVID-19 hospitalization and death cases

▶ Resources & Capacity management and visualization in MIPo

▶ Support data analysis and research
e.g. 
- high risk patients list eligible for 3rd vaccination
- Targeted patients list of Evusheld Injection for Pre-exposure prophylaxis 
- potential case with adverse event of special interest (AESI) for pharmacovigilance project

23



Daily update of COVID-19 hospitalization and death cases in Hospital Authority

▶ HA is one of the data contributors for keeping the public updated for outbreak situation

24

An “Interactive Map Dashboard” has been developed through 
the collaborative efforts of the Development Bureau, Lands 
Department, CHP, OGCIO, HA and volunteers from the local IT 
sector to provide the public with the latest information on the 
COVID-19 situation.

To raise public awareness on how to combat COVID-19, 
DH has produced various health information resources 
for dissemination via on-line platforms and television / 
radio channels. 

Daily media briefings are jointly organised by DH and 
the Hospital Authority (HA), with timely updates on the 
Government’s dedicated COVID-19 website. 



COVID-19 case reporting to Department of Health

25

eNotification

HA CMS Case reporting with 
clinical info. e.g. FTOCC, 
Laboratory results

Investigation status
e.g. Confirmed Index

CHP to consolidate COVID-19 
situation in Hong Kong



Resources & Capacity Management in MIPo

- Death Case Monitoring for public health concern

26



Resources & Capacity management in MIPo

- Bed Occupancy Monitoring for strategic operational planning 



Resources & Capacity management in MIPo

- COVID-19 Vaccination Status for monitoring immunization trend



Support data analysis and research for public’s benefit

29

- Contribute data to support government ‘CARE’ Programme for decision support

• Linked up population-based records to 

identify potential adverse events after 

COVID-19 vaccination  

• Among the first teams in the world to 

analyze Bell’s palsy and carditis

following vaccination

• Reports to DH for action relevant to 

public health policies and clinical 

recommendations



Digitize

Digitalize

Digital 
Transformation

“Information is in Digital Form”

• Data is stored electronically and 
available for action, update & 
reporting

“Processes are automated & 

patient/ user centric”

• Technology and digital 
information automate workflows 
and services

• Manual efforts are minimized

“Service models are innovated using 

new technology”

• Major focus on opportunities to “rethink 
how we work”, implement new service 
models

• Organization has the capabilities to 
execute new strategies and changes 
quickly 

HA’s Overall Digital Maturity

Current Maturity Levels 

30 of 25



AEIS – Clinical & Statistics data
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Smart Hospital Initiative - eAED for 18 AEDs

東方日報
2019-09-16
A14



eAED – AED Clinical Documentation
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Patient Observation & Monitoring

Vital Signs Charts
Intake and Output 

Charts

Peak Flow Charts

Glasgow Coma Scale
(GCS)



Smart Hospital Initiative
e-Vital

• Support multiple ways of data input 
including Bluetooth and QR code

• Auto integrate to different scoring
systems

Smart Input

• Different application on e-Vital 
functions for Doctors, Nurses, 
Allied Health and Supporting staff

• Scheduling feature for retrieval of 
e-Vital work list

• Overview on ward summary of vital 
signs readings

• Auto charting with vital signs 
readings

• Flexibility on chart view, i.e., day
/ week / month view

Seamless Workflow Integration

High Usability

Smart Charts

• Instant e-Vital data by Smart Panel, 
shared iPad,1D1P, CMS

• Access data across hospitals and IP 
episodes

View Anywhere Anytime



Source : https://youtu.be/s7vur7ckBE0?si=9fljjMiX9P-yauEX

https://youtu.be/s7vur7ckBE0?si=9fljjMiX9P-yauEX


Source : https://blog.crownbio.com/pdx-personalized-medicine

https://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiG2a78o8TlAhWIF6YKHcb5D_QQjRx6BAgBEAQ&url=https://blog.crownbio.com/pdx-personalized-medicine&psig=AOvVaw26BRR0yXnWdp5NvkQsNd9b&ust=1572534232117095
https://blog.crownbio.com/pdx-personalized-medicine


eHealth App



eHealth App





NSW completes statewide expansion of virtualKIDS Urgent Care 
Service to lower ER visits

Families in one state are now able to access a virtual healthcare service for sick 

kids, in an effort to help stop unnecessary trips to hospital emergency rooms.

Source :
NSW completes statewide expansion of virtualKIDS Urgent Care Service to lower ER visits | news.com.au — Australia’s leading news site
NSW Government expands innovative virtual care service statewide - News / Sport - News/Sport - The Orange App

https://www.news.com.au/lifestyle/parenting/kids/nsw-completes-statewide-expansion-of-virtualkids-urgent-care-service-to-lower-er-visits/news-story/c05fa5f3691aa64070034f59a2f7885c
https://theorangeapp.com.au/news-sport/news-sport/nsw-government-expands-innovative-virtual-care-service-statewide?id=65b5a88fc98a82002851ba60


“ Big data will transform 

medicine.”

Source :   http://www.autowrappers.co.uk/history

https://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjGzLGt9tfPAhVIM48KHT2NCFoQjRwIBw&url=https://www.flickr.com/photos/doug88888/4627497417&psig=AFQjCNGNzTJdEzG4iVl6w00EibCmimJgXQ&ust=1476452934837659
https://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjGzLGt9tfPAhVIM48KHT2NCFoQjRwIBw&url=https://www.flickr.com/photos/doug88888/4627497417&psig=AFQjCNGNzTJdEzG4iVl6w00EibCmimJgXQ&ust=1476452934837659
http://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwiYucOy9NfPAhUFrY8KHZRPDhAQjRwIBw&url=http://www.autowrappers.co.uk/history&psig=AFQjCNFse8yQI6gzPQ0lkl5gdcCbT5sPLg&ust=1476452391007269
http://www.autowrappers.co.uk/history


Source : Facts About AI and Machine Learning in Healthcare Worth Knowing 
(innovecs.com)

https://innovecs.com/blog/machine-learning-in-healthcare/


Source : http://www.bittree.it/big-data with modification

Value
INSIGHT 

http://www.bittree.it/big-data


Key Challenges of Healthcare
• Manage growing service demand

– Ageing population and healthcare needs

– Burden of chronic disease

– High demand services

• Ensure service quality and safety
– Medical technology and facilities

– Service models

– Patients’ expectation

• Maintain sustainability
– Financial situation

– Workforce situation



Source : Homepage (primaryhealthcare.gov.hk)

https://www.primaryhealthcare.gov.hk/en/


Source : https://jelenkoblog.files.wordpress.com/2014/06/drucker.jpg

https://jelenkoblog.files.wordpress.com/2014/06/drucker.jpg


Formed in June 2015

from 8 to 80 

members 

in 2017

R&D 

Open source

data technology

Data 

infrastructure 

HA use cases, 

develop 

prototypes

Learn and share, 

develop data 

engineers

Data Competence Center (DCC)



Innovation Framework

Ecosystem

Selection

Develop

Activate
Value at 

scale

Vendor

Healthcare

Open source

Community

Market

Research

University

Innovation Projects Formal Projects

A rich source of ideas and tech Develop new technology vision into HA solution prototype

The HA IT Innovation Funnel

Yellow Zone

PROOF OF CONCEPT
Green Zone

PILOT
Blue Zone

DEVELOP & DEPLOY
Red Zone

DISCOVER



More Data Driven Healthcare 
Actionable Insights From Health Data

Build “Smarter” 
Applications

Machine Learning / 
Artificial Intelligence

Advanced 
Visualization

Our Vision



Use AI to advance Healthcare
from Descriptive to Prescriptive Analytics

⮚ See adverse event coming – and prevent 
them, rather than reacting to them

⮚ Engage patients through deep understanding 
of their unique needs and preference

⮚more…..



Examples of DCC POC / Projects on 
HA Clinical Service Improvement 

Drug Allergy 
Checking with 
free text allergy 
data using free 
text analytics

Personalized 
treatment choice 

recommendations for 
Cancer or Chronic 

diseases with Big data 
analytics using HA 

clinical – treatment & 
outcome data, 

genomics data & 
online evidence

MIPo 
Management 
Dashboard with 
agile 
development &
real time data
for Admission 
Block

June 
2015

52

Auto Detection of 
Lung Diseases via 
Radiology Image 
Analytics

Auto Identification of 
potential missing 
cases for Cancer lab 
investigation results 
with data analytics 
with both of  
structured and free 
text data

Auto Alert of 
Hep B patients 
with 
Chemotherapy 
without 
recommended 
antiviral 
coverage with 
data analytics

Free text flu lab 
result data for 
positive flu result  
free text analytics 
and prediction & 
visualization

Early 
Detection of 
Potential 
Super Bug 
Outbreaks via 
Real-time 
Visualization



Application of Innovation Frameworks

53

ProcessPeople

Technology & Data

Health Informatics + Data Scientist / Engineer

(+ Frontline Champions )

Governance

30+ Years of HK-
wide Clinical Data

45
Volunteer Doctors

(Radiologists )

AI

Normal

No Clinical 
Workflow 

Change
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Smart solution for Infectious Diseases Management

IT

Decision support for clinical operation

Proactive surveillance and early alert

Situation & resources monitoring

Support data analysis and research

Data driven notification and reporting



Concern of from MDROs emerging to antibiotics misuse/antibiotics resistance

55

Deaths attributable to 
AMR every year by 2050

How is the misuse of 
antibiotics harming 
everyone?

Superbugs to kill 'more 
than cancer' by 2050



Smart solution to Infectious Diseases Management with AIDA Platform

Corporate disease 
definition & protocol in 

AIDA 

Generation of 
case list

Dashboard 
for Surveillance & 
Monitoring

Auto Notification & Alert 
for potential outbreak

Auto tagging & 
untagging
e.g. CMS alert

Auto reporting to CHP
e.g. Cap 599 diseases

Integrated Infectious Disease 
Management System

Decision support 
e.g. contact tracing, 
recommendations 
for clinical care

Data analytics with clinical & 
laboratory data for 
communicable diseases



Smart IT solution to MDROs emerging to antibiotics misuse /antibiotics 
resistance in HA

57

AIDA Smart ASP (Antibiotic Stewardship Programme) 
• is developed to guide the prescription of 

antibiotics by leveraging clinical data 
analytics to conduct automatic review of 
antibiotics prescription

Antibiotics useMDROs

Smart Infection Control Analytics Engine 
(SICA)
• is developed to achieve timely 

infection prevention and control for 
MDROs



Smart Infection Control Analytics Engine (SICA)
to support Infection control team for MDROs 

Corporate MDRO 
definition in AIDA 

Generation of 
MDRO case list

1) Single source of MDRO calculation in AIDA

2) Reduce manual infection control team workload (e.g. tagging, communication)

3) Open the potential for e-documentation & replace historical silo MDRO systems

1. Smart patient tagging 

Data-driven auto-tag confirmed MDRO cases in 

relevant clinical systems for timely notification to 

clinical staff for precaution

2. Smart Patient List 

MDROs SPL GCD form

Support infection control workflow with CMS features 

(clinical e-documentation) and enhance 
communication with infection control team, ward staff, 

and even relevant external parties via auto-
notification. 

+/- Auto 

Notification

3. MDRO case visualization & statistics

4. Support Smart MDRO contact tracing

Contact 

case 

SPL

Enable MDRO contact tracing with other clinical data

- Contact case identification with MDRO x in-patient 
admission system data

- Cubicle info from digital ward place
- Enable contact case via Smart Patient List and Smart 

Patient tagging 

Enable self-service by Infection control team to have 

insight/track of MDRO trend 
- CDARS Lite MDRO trend visualization

- Pre-calculated MDRO cases facilitates MDRO ad hoc enquiry 
in CDARS

SICA



Potential benefits & outcome of SICA

Reduction in frontline workload  (from manual to data-driven)
To internal (HA): ward staff and infection control team’s workload
To external: Department of Health, and even residential care settings

Early detection and prevention of spreading of MDROs
Enhance patient outcome with early intervention
Facilitate resources and manpower management 

Efficient to support MDROs surveillance monitoring
Allow detection of newly emerging MDRO pattern & monitor epidemiologic trends
Measure the effectiveness of treatment



Smart ASP (Antibiotic Stewardship Programme) 



HA response to HKSAR for antibiotics misuse /antibiotics resistance

61

▶ The IT system enhancement to support ASP is one of the AMR indicators relevant to HA, as stated in the 

Hong Kong Strategy and Action Plan on Antimicrobial Resistance 2023-2027.

▶ HA WG ASP and HO IT&HI have been following up on the development of Smart ASP, subsequent to HA 

Directors’ Meeting on 1 Feb 2023 and High Level Steering Committee on AMR on 10 July 2023.

Key Areas Indicators relevant to HA Target 

time

Optimise use of 

antimicrobials in humans 

and animals

1. IT system enhancements to support ASP as recommended by 

EC since 2021

1. No year-on-year increase in proportion of E. coli non-

susceptible to carbapenems from blood culture specimens 

collected > 48 hours after hospital admission (data available in 

Q1 2024)

By 2024

From 2023 

onwards

Reduce incidence of 

infection through effective 

sanitation, hygiene and 

preventive measures

(Strategic intervention: 

Address transmission of 

MDRO between hospitals 

and residential care homes)

3. Year-on-year decrease in proportion of MRSA and 

acinetobacter with reduced susceptibility to carbapenems in 

public hospitals participating in the universal decolonisation 

programme

3. Year-on-year decrease in proportion of MRSA and 

acinetobacter with reduced susceptibility to carbapenems in 

RCHE residents admitted to public hospitals participating in the 

universal decolonisation programme (data available in Q1 

2025)

By 2024

By 2024



Smart ASP
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Smart ASP

● is developed to guide the prescription of antibiotics.

● leverages data analytics to conduct automatic review of antibiotic prescription, and provide automatic 
recommendations to clinicians via “Medication Genie” for potentially inappropriate antibiotic prescriptions.

● ASP teams would be benefited as data analytics would reduce their manual review workload and the feature 
provides a more automated and user friendly platform for case auditing.

Smart ASP - interface to

(1) Artificial Intelligence Data 

Analytic Platform (AIDA)

• To perform data analytics to 

identify potentially 

inappropriate prescriptions 

of big gun antibiotics, using 

analytic rules, patient’s 

clinical and laboratory data. 

(2) Medication Genie in IPMOE

• An automatic recommendation 

to guide prescription of selected 

big-gun antibiotics.

• Available in IPMOE to provide 

recommendation message based 

on patient’s clinical and 

laboratory data. (as at 23:59 of 

preceding day ).

(3) Smart Patient list (SPL) 

and Smart ASP form

• ASP team can review and 

provide concurrent. 

feedback to inappropriate 

prescription and analyse 

and monitor prescription 

behaviour using the data 

analysed by AIDA. 

(4) Management Report

• Management and relevant 

stakeholders can utilize the 

report for performance 

monitoring.

K
e
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o
f 
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t 
A
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Smart ASP- Data scope 

IPMOE: In-patient Medication Order Entry

63

AIDA 

Vital sign measurement (e-
Vitals), e.g. Temp, BP, Pulse, SpO2

Laboratory test results, 
e.g. WBC, CRP, 

Procalcitonin, etc.

Culture & antibiotic 
susceptibility test results 

In patient prescription data

To perform data analytics to 

identify potentially inappropriate 
prescriptions of big gun antibiotics, 

using analytic rules, patient’s 
clinical and laboratory data

Drug dispending data & drug 
administration data 



Smart ASP (big gun antibiotics) review workflow



Source: Journal of the American Medical 
Informatics Association, 2023, 1–18

https://doi.org/10.1093/jamia/ocad203
Research and Applications

• Surveillance algorithms that predict patient 
decompensation are increasingly integrated 
with clinical workflows to help identify 
patients at risk of in-hospital deterioration.

• Sepsis is one of the most severe but 
preventable adverse events in hospitals.

• Despite significant advancements in 
surveillance categorized into score-based, 
classical ML, and deep-learning. 

• Most information displays continue to 
leverage well-understood, well-accepted 
score-based algorithms. 

• Users’ trust, algorithmic transparency, and 
workflow integration are significant hurdles to 
adopting new algorithms into effective 
decision support tools.



Figure 2. Examples of information displays 

(A) EHR alert that displays basic information notifying users of the patients’ AKI stage and serum creatinine.

(B) A multiple-patient dashboard provides on-demand access to a single patient’s sepsis management 

display. 

(C) Graphical trend lines representing risk score history embedded into a short text message were sent to 

clinicians’ mobile devices, notwithstanding their limited screen size.

(D) A multi-patient dashboard in which icons convey rich contextual information. The single-patient display 

is launched from the dashboard that displays relevant observations by organ system.



Hospital Command Centre

Hospital Command Centre is built to evolve the operation of hospital to a “more real-time” 
mode by leveraging technologies which provide staff with more timely and accurate 
information for enhancing the hospital operational intelligence, efficiency and patient 
outcomes.



71

Objectives

Support Data 

Driven Hospital 

Operation 

Management

• Enhanced patient journey by 
identifying bottleneck of admission 
discharge process

• Facilitated decision support for clinical 
operation management with one-stop 
data visualization platform

Enhanced Efficiency

Improved Patient Outcome

• Efficient screening of patient 
extreme data for priority round

• Reduced patient LOS

Improved NEATS/Porter KPI

↑ CR transfer by 13:00
(increased 47%*)

Improved Patient Waiting Time

Hospital Command Centre   

Benefits and Values 

↑ Patient Discharge
(29% faster*)

↓ Admission Block
(reduced 33%*)

↓ AED Admission Waiting Time
(reduced 20%*)

↑ Porter discharge medication

↑ Departure by 13:00

↓ NEATS discharge process

↓ Phone calls communication

* Compare QEH 2019 & 2021 after HCC pilot 
implementation



News clipping from hk.on.cc
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OTMS 

LIS  

PAc
F 

eVital 

AIDA

nearly 
real time 

Command Center Database 

OTRS   

Clinical Command Centre 
(Ward View) 

PCP 

Clinical Command Centre 
(Patient View) 

PTF 

Clinical Data Analytics and 
Smart Visualization



Clinical Command Centre

Objectives

Results

Smart visualization to unleash the potential of clinical data captured during patient care

• Provide data-driven decision support based on clinical conditions

• Monitor trends of patient parameters and pick up deviation of the baseline parameters of each patient

• Predict patient's length of stay (LOS) and estimate risk of deterioration

• Mitigate clinical risks or in-hospital mishaps e.g. pressure sores, falls and suicides

• Warning system, including alerts via mobile devices, with actionable suggestions

• Facilitate efficient inter-department consultations with patient location tracking technology

• Improve Patient Care

✔Able to monitor patients on-the-go

✔Identify risk areas and patients at-risk

✔Prioritise care upon ward round 

• Better Resource Utilization

✔Improve efficiency in overseeing ward situation

✔Save time from manually obtaining data from different clinical systems



“Patient View” of Clinical Command Centre 

PWH 
CON(SUR)

SUR SUR

SUR/8N/01

SUR/8N/02

SUR/8N/R01

SUR/8N/12

SUR/8N/03



Drill Down of “Patient View” of Clinical Command Centre

PWH CON(SUR)



eVital chart in “Patient View” of Clinical Command Centre

17 Sep 2022 00:00 - 23 Sep 2022 23:59   HNXXXXXX614(TKO)



ePR Link in “Patient View” of Clinical Command Centre



Support Infectious Disease Management in Clinical Command 
Centre

79

Isolation precaution

MDRO

Outcome Prediction of Suspected Infection

Clinical Command 
Centre

Ward view



Isolation



Criteria / Rules of Isolation

Data 

Source

Data Items (shown on upon clicking) Rules for showing indicator 

(Meet any of the below)

Data 

Refresh

CDB CDB Isolation Precaution = 

CDB update date time

CDB Isolation Precaution = Nearly real 

time from 

CDB

Airborne Airborne

Contact Contact

Droplet Droplet

Reverse Isolation Reverse Isolation



MDRO

Patient view

Ward view



Criteria / Rules of MDRO

Data 
Source

Data Items (shown on upon clicking) Rules for showing indicator 
(Meet any of the below)

Data 
Refresh

AIDA 
(Corp 
Alert)

Corp alert structure alert = 

+ additional info & Corp 
Alert update date time

Corp alert structure alert = Every 15 
minsCA-MRSA CA-MRSA

Candida Auris Candida Auris 

CPE CPE

MDRA MDRA

MRPA MRPA

MRSA MRSA

VISA VISA

VRE VRE

VRSA VRSA



Outcome Prediction of Suspected Infection

ePR
Lab report



Data 
Source

Data Items Rules for Light Up the Category Data Refresh

eVital Temperature eVital Assessment 

date time 

Temperature <36.0 OR > 38.3oC OR AND Nearly real time from 

eVital

LIS WBC Lab Reference date 

time

WBC<4 or >12 (x10^9/L) AND 

Either 

one of 

the lab 

test

Every 15 mins

CRP CRP > 2 mg/dL (i.e. > 20 mg/L)

Procalcitonin Procalcitonin > 0.5 ng/ml (only 

Procalcitonin in ng/ml will be included for 
calculation due to no standardized 
reporting unit and no standardized 
conversion factor across HA)

eVital Systolic / Diastolic 

blood pressure 

eVital Assessment 

date time 

Systolic blood pressure ≤100mmHg 

OR Unrecordable BP

AND

Any 2/3

Nearly real time from 

eVital

GCS - Total

EVM scores

GCS – Total  ≤ 13 OR

Respiratory Rate Respiratory Rate ≥22 (/min)

Criteria / Rules of Outcome Prediction of Suspected Infection

Rules as discussed with QEH

Entity ePR Description QEH

7428 Procalcitonin ng/ml

1298 WBC x10^9/L

505 C-Reactive 
Protein

mg/L

As at 13 June 2022







Innovations for enhanced patient care

Value of Collaboration

Academic 
Institutions

Hospital 
Authority

• Access to anonymized 
HA clinical data

• Data analytics & 
algorithms

• Research publications

• Data source, platform 
and lab facility

• Advisory for interpreting 
the HA data

• Support from HA 
clinicians for converting 
innovation to service 
delivery

88



Big Data Collaboration as a Hong Kong’s 
Strategic Initiative

HA to 

establish
a Big Data 

Analytics Platform

HA to 

establish
a Big Data 

Analytics Platform

HKSAR CE’s2017 Policy Address

Support
formulation of 

healthcare 
policies

Facilitate
biotechnological 

research

Improve
clinical and 

healthcare services

Promote
innovation in

healthcare services
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Alignment to HK Government’s Policy

[ ]
from the Policy Address 2018

The Hospital Authority (HA) is actively making
preparations for a Big Data Analytics Platform,
which will allow academic researchers to access
HA’s clinical data. The HA will also provide training
for them to facilitate collaborative research projects

90



Engagement with 
the Academic Community



Moving Digital Transformation forward in Healthcare with 
Collaborative Innovations 



From Clinical care To Research

HA Clinical 
Systems

Operational 
clinical data

Clinical Data 
Repository

Clinical data 
warehouse

HADCL Master 
Data Copy

Anonymised 
data in HADCL

HADCL Data 
Compartment

Anonymised 
data for 
different 
projects

Research 
Workspace

Data File for 
analysis and 
machine 
learning

Anonymisation Requirement

• HADCL data originated from clinical data, which was collected during patient care

• Data is anonymised and customized for research purpose

Customised Data



HA Data Collaboration Lab
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What HADCL Offers to 
our Collaborators

25+ Years of 
HK-wide 

Clinical Data

Open Source 
AI & ML 

Technical 
Platform

Structured, 
Unstructured 

and Image Data

In-house 
Health 

Informatics
Expertise



HADCL Data Catalogue 
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Summary of Episodes / 
Clinical Activity 

OP appointment
AED attendance

IP admission, transfer & 
discharge

Clinical structured 
notes
Family Medicine,
DMCS

Diagnosis
Laboratory tests

& results

Immunization
Medications

Procedures

Clinical notes / 
Summary (Text) 

Radiology examinations
Radiology Report (Text) &
Radiology Image 

Demographic data

Obstetrics 
data



HADCL Technical Infrastructure

Machine 
Learning 

& AI 
Computing

KMS

Monitoring 
&

Security 
Support

4 x GPU 

Nodes

8 x P100 

Cards

1 TB RAM

2 x CPU Nodes

16 CPU cores

512 GB RAM

Data 

Compart

ment 

Data 

Compart

ment 

Data 

Compart

ment 

Data 

Compart

ment 

. . . Multi-tenancy 
Support 

Hadoop & Big Data 
Ecosystems

6 Clusters 
Hadoop File 

Systems
(168 TB Usable 
Data Storage)

. . . . . .

Scalable 

Hardware 

Resources

98



Principles of Data Sharing

99

1. Safe Data Is there a disclosure risk in the data itself?

2. Safe Projects Is this use of the data appropriate?

3. Safe People Can the researchers be trusted to use it appropriately?

4. Safe Settings Does the access facility limit unauthorised use?

5. Safe Outputs Are the statistical results non-disclosive?

Desai T et al. Five Safes: designing data access for research. Economics working paper series 1601. Bristol: University of the West of England, 
2016.

‘Five Safes’ Framework (5S)
(Being adopted in overseas countries)



Data Exploration Workshop

• Orientation to HA Data and Clinical Workflow

• 0.5-day Information Session & 1-day Hands-on Session

Data Collaboration Projects (allow remote access*)

• Health data collaboration projects with local universities

• Support Machine Learning/AI development with the aim to 
integrate to HA IT Systems

Self-service Data Platform (allow remote access*)

• Enable researchers to draft hypothesis and proposals, and make 
further analysis by using sample data of around 200,000 patients

HKSTP HADCL Agency (allow remote access#)

• For HKSTP member companies

• Anonymized longitudinal sample data of around 200,000 patients

*HKU, CUHK, HKUST, PolyU, CityU, HKBU 
#HKSTP

HA DCL Services Offering
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HADCL projects 2019-2024

Institution Number of project

CityU 2

CUHK 33

HKBU 2

HKU 16

HKUST 12

PolyU 6

Grand Total 71



DCL Self Service Data Platform

313
Applications

(since Oct 2020)

As of 12 Sep 2024

Self-service Data Platform (Remote + On Prem.)

• Enable researchers to draft hypothesis and proposals, and 
make further analysis by using sample data of around 200,000 
patients

• Round-the-year application

^ A proportionate stratified random sample of 100k patients was separately drawn from 2007 and 
2017. Longitudinal time range limited from data availability per DCL data catalog to end of Dec 2017. 
*  Including normal completion, withdrawn & termination cases

264
(84%)

49
(16%)

Draft research 

hypothesis / proposal

Conduct research

(Ethics approval 

required)

296 (95%)

Completed applications*; 

(Onsite & Remote access)

103

Continued research via Collaboration 

Project

7
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Data Collaboration Research Outcome
Projec
t Publication Type Publication Title Journal/Conference

A73 Manuscript Time and dose-dependent effect of systemic glucocorticoids on major 
adverse cardiovascular event in patients with rheumatoid arthritis: a 
population-based study

Annals of Rheumatic Diseases

A41 Paper Epidemiological changes of neonatal early-onset sepsis after the 
implementation of universal maternal screening for group B 
streptococcus in Hong Kong

The Pediatric Infectious Disease 
Journal

A80 Abstract & 
Poster 
Presentation

Trends in all-cause and cause-specific mortality in older adults with and 
without diabetes: a territory-wide analysis in one million older adults in 
Hong Kong

American Diabetes Association 
(ADA) 83rd Scientific Sessions

A91 Paper Causal Effect Estimation on Imaging and Clinical Data for Treatment 
Outcome Prediction of Aneurysmal Subarachnoid Hemorrhage

IEEE Transactions on Medical 
Imaging

A116 Abstract AI blood signature in common blood tests for detection of gastric 
cancer in a cohort of 190,000 individuals

2023 ASCO Annual Meeting

A145 Abstract A Routine Blood Test Big Data Signature Demonstrating the Role of 
Inflammation in Intracranial Aneurysm Pathogenesis: A Territory-wide 
Study in Hong Kong

World Stroke Congress 2023

A145 Abstract High Sensitivity Routine Blood Based Detection of HCC: An AI model from 
220k patients

European Society for Medical 
Oncology Congress 2023

A206 Abstract Thyroid Eye Disease: A Territory-wide Epidemiological Study from 2000-
2017 in Hong Kong with 123,889 Autoimmune Thyroid Disease Patients

The 16th Congress of Asia-Pacific 
Vitreo-Retina Society 2023

A206 Abstract Epidemiology and Predictive Modelling for Moderate-to-severe Thyroid 
Eye Disease in Hong Kong – a Territory-wide study of 140,776 
Autoimmune Thyroid Disease Patients

Association for Research in Vision 
and Ophthalmology – Annual 
Meeting 2024

A202 Manuscript Reduced risks of dementia incidence among diabetes mellitus patients 
in a multidisciplinary, primary care management program: an over 8-
year follow-up, territorywide, retrospective, matched cohort study

Jama Network Open

A62 Abstract Post-hospital Falls in Older Patients: Investigating Associated Factors in 
Domain of Hospitalization and Subsequent Care

27th East Asian Forum of Nursing 
Scholars

A107 Manuscript A machine learning-based risk score for prediction of infective 
endocarditis among patients with Staphylococcus aureus bacteraemia 
– The SABIER score

Journal of Infectious Diseases

A80 Paper Trends in all-cause and cause-specific mortality in older adults with and 
without diabetes – A territory-wide analysis in one million older adults in 
Hong Kong

American Diabetes Association 
(ADA) 83rd Scientific Sessions

A80 Paper A novel electronic-health-record based, machine-learning model to 
predict severe hypoglycemia leading to hospitalizations in older adults 
with diabetes: a territory-wide cohort and modeling study

PLOS Medicine

34
Publications in international 

conference / journals
(as of 26 Aug 2024)



From Research to HA Services

Artificial 
Intelligence

ePR

30+ years of HA 
data (CMS, ePR 
etc.)

Algorithms from HA internal / 
HADCL Collaborators /  

External Suppliers

HA Go

105

1st DCL deployment to HA service 

More upcoming (under AI lab exploration):

Chronic Viral 

Hepatitis

Blood stream 

infection  

complication

Automatic Hip Fracture 

Detection Using Deep 

Learning

A Machine Learning Based Risk Score for 
Prediction of Infective Endocarditis 
Among Patients With Staphylococcus 
aureus Bacteremia

Machine Learning Models to Predict 
Hepatocellular Carcinoma in Patients with 
Chronic Viral Hepatitis



Future Vision for HADCL
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Scale Up
• Build up data & processing capacity
• Strengthen research support & education capability

Expand Service Profile
• Study feasibility of controlled data access via API / tool 
• Explore commercial sector collaboration 

Stimulate Healthcare Innovation
• Integrate into HK innovation strategy
• Contribute to HK Smart City via HK Healthcare Cloud



Data as a Service
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64. ….. Clinical data, clinical trials and drug 

registration are some of the key areas essential to 
the development of life and health technology

Build a new biomedical / healthcare pillar for Hong Kong 
Create better healthcare solutions to improve life

Enhance the healthcare system of Hong Kong
Better use of technology to increase capacity & quality of care

Policy Address

Objective:



Opportunities & Challenges
• AI Proof of Concept to Scalable AI solution implementation 

– for value realization & acceleration of more new innovative solutions creation

• Regulations & Clinical Relevance; Integration complexity into the healthcare 
environment

– Start small but show cases, aligning with strategies and priorities

– Trust, Transparency & Diversity

• Fear of the Unknown; Build Trust in AI Through Explainability 

• Privacy and Security concerns

– Formulate AI Governance

• Reduce risks and tolerate ambiguity intrinsic to AI’s predictive value



Nature Medicine | www.nature.com/naturemedicine; Perspective https://doi.org/10.1038/s41591-019-0548-6

http://www.nature.com/naturemedicine


Source : 
https://miro.medium.com/max/1864/1*1wy_l-q16tmNbVkLOaCwOQ.png
https://editor.analyticsvidhya.com/uploads/56833AI-Explainability-1024x620.jpg

https://miro.medium.com/max/1864/1*1wy_l-q16tmNbVkLOaCwOQ.png
https://editor.analyticsvidhya.com/uploads/56833AI-Explainability-1024x620.jpg


Potential use of LLMs in Healthcare

• facilitate clinical documentation

• create discharge summaries

• generate clinic, operation, and procedure notes

• obtaining insurance pre-authorization 

• summarize research papers

• as a chatbot answer questions for the patients with specific 
data, symptoms, and concerns

• assist physicians in diagnosing conditions based on medical 
records, images, laboratory results, and suggest treatment 
options or plans.

Source : The imperative for regulatory oversight of large language models (or 
generative AI) in healthcare | npj Digital Medicine (nature.com)

https://www.nature.com/articles/s41746-023-00873-0


Source : Ming Pao, 9 Nov 2024
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Clinical AI products ( > 10 products in HA)

AI CXR

GOPC 

AI Hep B
HBV DNA
Anti HBc

AI CXR

A&E

Patient 

Deterioration 

Prediction

DM Risk

Relieve Frontline 

Workload

Improve Clinical 

Quality

Command CentreHip 
Fracture

AI 
Feeding 

Tube

AI Hep C
HCV RNA
Anti HCV

Fundus & OCT

CT Brain

Bone Age 
Assessment

Continuous & Sustainable

Improvement





Thank you

Dr Anna Tong

Chief Manager (eHealth), HO IT&HI

Hospital Authority

tongyh@ha.org.hk


