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Hospital Authority at a Glance
BirEERFTFESE
2022-23

Total Manpower"
No. of Full-time Equivalent Staff (as at 31 Mar 2023)

AFEEt?
ZREBABRZE (202343 A31 AHFE)

90,040

Medical Nursing Allied Health
3] HRRE

7055 | 29599 9131

£20Z-7207 W+ EHE S 4E Hodsy lenuuy Auoyiny jepdsoy

Others (including Supporting (Care-related)

44’ 2 54 Management / Administration, and Others)

Hith (RIFERTE T2/ THEEMR)

Total Allied Health (Qutpatient) attendances’
HERER (P2) meg AR’

3,009,437

Number of hospital beds” (as at 31 Mar 2023)
ERARBE (BE202343A318)

30,568

Number of Hospitals and Institutions
4 3 (as at 31 Mar 2023)

B ER/REHE

(EZ2023%3A31R)

Number of Specialist Outpatient

4 9 Clinics (as at 31 Mar 2023)
FRPIZ 2
(% 202343 A31H)

Number of General Outpatient

74 Clinics (as at 31 Mar 2023)
EREPZ2 A

(#% 202343 A31H)

—

Total Specialist Outpatient (Clinical) attendances”
HRIFIZ (BEER) st AR’

8,043,744

General Outpatient attendances’

ELEESES F N

4,995,348

Total Inpatient and Day Inpatient discharges
and deaths”

EBT & B RERAE AP AR RIET AL

1,726,026

Family Medicine Spemal\st Clinic attendances’

REBERERPIZHZA

322,262

Remarks:

1. Manpower on full-time equivalent basis includes all full-time and part-time staff in Hospital Authority (HA)'s workforce i.e. permanent, contract and
temporary. Individual figures may not add up to the tatal due to rounding.

2. For detailed statistics of the services of HA, please refer to Appendix 8 of this report.

Total Accident and Emergency attendances”
ERBEAL

1 741,091

fi -
1 AFRIZERZMAE] 3 EEEBREERE (MER) FEXEERRNRE  SOREHNE - ARMIBTANEE - SREFENETETS
R -

2 EEBRERFERMERT  FSUATFENE -

1S o
1 -~

HIEE L £0-0207 EEEYE £2-ce0g w eoueg e le Auoyiny iepdsoy H




Clinical Systems — Patient Care Delivery Journey

Patient

fanes | ) = )| ) | |

A
Tl t / booki
o VJ ) \ \V . :dms ‘\\:{MI“ :/ | v Theatre Management / booking

oraers esSthiTS FESETS Retrieval
77 > N 00l
\ Investigations, Diagnosis, Treatment, Procedures Outcomes
+ radiological exam « MOE-1IP/OP + Surgical operations « Coding of discharge
+ laboratory tests + Drug - allergy check + Endoscopy record 9 diagnosis & procedures
+ Progress notes « Drug - Drug check v ICF inti
+ eflu, ePaed, eSARS v Allergy/alert i : grughprescrnphon
+ NDORS « Clinical ischarge summary
«History v ECG Documentation ) ¥ Referrals or replies
taking v GRR v 6CD \ to other clinicians
«Physical v Family Medicine « Narsing Summary Y, « Follow-up
examination v Community care v Psy Summary - appointment
v In-consultation V' Generic requests booking
« CCE, CIB, CID + Rehabilitation . dical t
+ Immunization Patient v Medical reports
Care
]
77 ) / / Ny
prescription dispensed \ / \
Patient |4 Pa.hen.l.
Registration .
einare - Discharge
Ward & bed Electronic
Assignment Patient Record = l
Loan Patient
Deceased
[ ]




100% 30+ vears

evolution to a world-class clinical IT made in HK & designed by
system clinicians

() Hospital Authority

1 000 Modules 60,000"'
YMS

covering all aspects of hospital g clinical users in 43 public
Clinical Management System

healthcare - hOSp”OlS

of HK citizens’ daily data
clinical data fransactions




Hospital Authority ePR

¢ | Clinical Management System [CMS]  Last successful logon: 15-Mar-2011 14:24 (YH_HAHO}) - |ﬁ| |ﬂ
File Clinical Investigation Enquiry Booking Report  Doc,/Print  Other Swstem  Info,  Admin,
B B &2 kK k ¥ O o2 $H W # K ¢ 2 @
Clogellogefl OF Book  Modifp Rx Con Sum Rz lx Request  Immunization  Feminder DM Infe  SpecForm  LabResult  RadResult ¢PRRad  cHandower <FR FxEnq Mext Pat
{ |Electronic Patient Record (ePR) - |D|5|

E#5T

WONG, HOI PING

[z _Denis
LUnknown

[M[37y [ DOB: 12-Dec-1973 | M101488(4) | MED | 5A06 | Adm:07-May-2010 | HN10000012(Z) |
Diagnosis RENEI &l Details I Legend
Last Entry Desr.:ri.ption. M No Known Drug Allergy
1010212007 ] Chestinfection Gl upset due to metfarmin
10/02/2007 | Chronic Obstructive Pulmonary Disease Kincrease on Zestil
1010212007 A Peptic Ulcer GRAVOL [DIMENHYDRINATE]
13012007 [ Diabetes Mellius MAXOLON [METOCLOPRAMIDE HCL]
- 13101/2007 A Type || DM with backaround retinopath
I Wy P v aoent Sumrnary- 13/01/2007 A T::Ee I Drv1 with overtgnephropathyp :
- d 7z Legend »
D Dnnectlun. online_epr_vh3tcp CrrE T Current Drugs FLU0N NESE .
|[Clinical Notes and Summa 241022006 A Benign prostatic hypertrophy Last
Clinical Motes - - Prescription  Drug Name (Route)
P 17/01/2003 A Congestive heart failure End Date E
P+ 0P 17/01/2003 A Late effects of respiratory tuberculosis | R=231022012 CHLORMETHIAZOLE (ORAL)
OP 17/01/2003 A Hypertension }=230022012  CITALOPRAM (ORAL)
’Era““" AEniu =0 14/0612001 A Gouty arthritis | Ka2302/2012  LORAZEPAN (ORAL)
Procedure TERT I 151122011 GEIIFBROZL (ORA)
VH  09/01/08 BC Last Eniry e k=15M2/2011  GLIBEMCLAMIDE (ORAL)
VH  09/01/08 LFT, RFT =
—— | 22072007 J0esophagogastioduodenascopy wih biopsy k15122011 (x 2) METFORMIN (ORAL)
0o OTHER 37101007 Therapeufic 0GD b=15M2/2011  VARDENAFIL (ORAL)
WH  28008/0% CT Brain plain, Orbit plai] 17/01/2003 Ultrasenogram of abdomen k061212011 HALOPERIDOL (ORAL)
WH 1B01/08 MR 1AM plain, 1AM+con. || 33042002 Lung function test k= 061202011 HYPROMELLOSE (OPHTHALMIC) ¥
WH 090108 CT Abdormen plain, Pely -
YH  09/01/03 XRAT Chest Future Appointment BIGIURUETN REMERTEY NE::0
Service
Date Hospital / Clinic Type Description
01/06/2011 07:30 KWH Radiology DMSA
1| I 3
U < ¥
[Ready I wHl SURG CHAN MING SUM ivH31 15-03-2011]



Hong Kong wide eHealth

b m[ Clinical |Admir|islratiun‘EmergencyAccess‘ Standards ‘ Information ] | UPPPNURSEDT1 UPPPNURSEOT! 0 (Logout

EAL WONG, TAIMAN Mergy & Cuse X
HKIC No. - Q000993(3) DOB * 14-Feb-1976 Age " 30 years Sex:M Detals » ADR Record

%1@?@ m PPISP | aboratory Record ‘
¢ healgb Help - Document View | Laboratory: All Period: All Defaul View| |
Date - Profile Description 4 Institution 4
+ Ciinical Note & Summary 02-Apr-2013 m CAGGT LFT RFT QFEH N
- 02-Apr-2013 m CBPIDC QEH
Clinical Note & Summary v
» Encounter/ Appointment ?ZA'"Z_M: g?EA_ R E’EH
v Problem & Procedure ﬂ‘ i s %
Problem / Diagnosis Laboratory Cumulative Result(s)
Procetre T @@ Pl 1200 Private Hospitals
ML 1 1
Prescribing Hisloy Insfitution GEH QEH QEH QEH QEH GEH -
Dispensing History Date 02Apr2013  08-Mar-2013 14Feb-2013 21-Jan-2013 31-Dec2012 10Dec2012 % E2) m i %pﬁ %
b i 100 10:06 15:15 08:50 10:07 0044 - Yo
Chemical Pathology PDF Report b ] b ] T o prlvate Cun'cs Elderlg Hom es
Microbiology & Virology Sodium, Serum or Plasma 142 140 139 137 139 138
[a)
Toxicology Potassium, Serum or Plasma 15 15 36 26 14 ki
v Radiology Record Urea, Serum or Plasma 2004 2604 2514 4Lt 3L+ 37
L) Creatining, Serum or Plasma L sl gL 65 68 73
Ulirasonography
Computed Tomography Protein, Serum or Plasma saLd 69 74 n 7 mn :_
Albumin, Serum or Plasma 0L 1L 3 oL L Lt 8
Globulin, Serum, Calculated 35 3 st 4Rt 1ut unt “ X |
Bilirubin, Serum or Plasma gLt R} 6 6 6 6 ‘
Alialine phosphatase, Serum or 05 150t 11ut 11t 1oHt 11641 E%gg% Q’ ﬁ@“as¥A=
Plasma ﬁ
Alanine aminotransferase, Seumor 71 4 sLd aLd 24 i 13 v HOSD“B[ . Othef Healthcafe
Plasma H — M
Authority Professionals

SERELT

Department Doctors and Nurses

of Health

9:6
©
@

{CEE BT/ ISR PIl) LSS
Laboratories/ Social Welfare
Radiology Centres Organisations



“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)



([ ) Hospital Authority

YMS

Clinical Management System

“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
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- the Fuel for Art
Intelligence
“Get the right data right”

Data

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

: : ; - % 8 |
Uniquely identify all patients (&€, chi Nan B SAMPLE

and facilitate linking together { F fﬁ;ij;;“
episodes of care

01=01-1968 & F |™ =
*KEHRATZ =)
%# 1 Date of lssue g

bk 0119

15=-09-03 C668668(E)



HA Data Mobilization Strategy

One-stop Platform for all data & solutions for analytics
(Artificial Intelligence & Data Analytics Platform, AIDA)
v Generic framework on integrating & linking all data sources
v Structured & unstructured data and image processing
v Near real-time data analytics for timely decision support
v Self-service analytics for various user groups
v Easy access to machine learning and artificial Intelligence

Through advanced analytics tools/data services to transform
clinical and operational data into knowledge and insights



AIDA - Artificial Intelligence & Data Analytics Platform

Data Governance and Security Management
...................................................................................... T ced
Source i Machine Learning Cluster & Al Lab . _Inference Run-time Analytics T00|S/
Systems : 7 @ e Data Services
. L Learning ! = .8 ﬁ B .
] DataRobot S TEE L Repository L L e (Knowledge & Insights)
ge 64T
Datab 3 -
atabase Data Access ] CDARS
Al Result i 1
Bt ! : L
s ; ; : ) ] P i EBa3 i ] ', ‘I
E I ITINNOVATION [ 1 1 3
un . Anonymized data 3 ) DA‘vA.‘chLACl)aoéAno%.ms L ] AP i i k=
....................................... : Gateway : : i —
Message ! ] MiPo
Bus pnomymization f .................. 5
. Ingestion Cluster : A : / m
% Oy - YARN Managed Platform -1 Analytic Database : :
; ion /Masking + = : : o
Images »5 L x RDB E E
5 » nghgf ] e é > | —
- s Kafka Data [ ¥ 1 [ 3
MACHT I Cluster Collector pq i : ] - Hospltal
Vendor T . ‘.:::::::::::::::::::::::::::::::::::.-:.-::.-::.-::.-::.-::.-::.-5 i Gommanaleenire
Archive Scalable Storage 3 s
MACHT : :
Vendor Neutral ?
Archive - .
: HDFS ) ]
External
7 organizations
R R R R R R R R R



- Ardificial Intelligence & Data Analytics Platform

1. Data 6. Machine Learning cluster & Al Lab

Acquisition » Provide an Al & ML platform including auto ML ,GPU &

Collect data cloud resource 3. Advanced

from source + Connects internal and external stakeholders to embrace Analytics

systems innovations & adoption of Al technologies in HA toaleldidTa

ir?r?:dmg rqal services

structured & 5. Dqta Collal?oraf:on Laboratory . 4. Data-driven Enable data

Umstoeturel Provides a big data analytics platform enabling Service access and

data and academic researchers to access HA's clinical data Enabl& self—se(vice

images . intfegration with analyfics

: data services to solutions for

HA clinical range of user
operation groups

. 2. Data Standardization and Transformation systems |
. Manage data lifecycle and combine multiple data
' sources and types (structured &unstructured data,

images) to streamline data access


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

> 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, ICD?-CM, ICDI10, ICPC-2, BNF)
for facilitating data analytic criteria
searching and grouping

Creation of value added information such as
risk scores

YARN Managed Platform : Analytic Database
Ingestion Cluster Real-time .
.............. Streamin
§g % » Spark’
Kama Data —
e Collector =
—
HDFS
HKCTT in IAMS
™)
: : . ~ICPC2
Diagnosis ) __
ICD 9 &10

L)

SNOMED

Drug

Laboratory
Others




Use of Standards in Hospital Authority

TR
I

Smart Patient List for

Clinical Care

HA Electronic Patient
Record (ePR)

O

Advanced Analytics Tools

BEE

( ~ a

<

S — 3
HK eHealth Record Diagnosis Procedure Laboratory
Sharing System Proactive Alert &
.I I .l I Decision Support




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

5 Terminology
Refer to

SNOMED

Test
profile

SNOMED

LOINC

LOINC

SNOMED

LOINC

2 L4 2 L4 2 L4 2

~




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)

Concept Search Criteria

[ HKCTT [ Reference Term Search l

@ Information

Master Criteria

g@IAMS Enity - Concept~ Fom~  eport+ Subset~

| 3| Nature
0 Search Result
d Search Result H Ref Term Search Result ]
C -, Search
(3¢] Terminotogy =|:| Stage HA Stat... Nature Term I Concept Description
Selection :I] InUse  Active  Diagnosis (Dx) 2256 Skin melanoma of trunk, not
invalving scratum
[[] InUse  Inactive Diagnosis (Dx) 2258 Skin melznoma - trunk, anus,
| % Keyword C breast, buttack
@D InUse  Inactive Diagnosis (Dx) 2296 Cancer of skin - trunk, anus, bre:
|3¢| Code /1D @ buttack
[ InUse  Inacive Diagnosis (Dx) 41597 Breast cancer, female
|3¢| stage [ InUse  Inactive Diagnosis (Dx) 43268 Malignant neoplasm of breast
|3¢| HAstatus C[] InUse Inactive Diagnosis (Dx) 315 Cancer of nipple and areola of
female breast
| b 4 | System Used
[l InUse  Active  Diagnosis (Dx) 2316 Malignant neaplasm of nipple ani
| 3| Branch areola of female breast
(] Other Criteria [TThlse Adive  Diagnosis (D] pE]) Cancer of female breast - central
Inactive  Diagnosis (Dx) 2318 Cancer of female breast - central

[ InUse

=| 2317 *

Concept Detail
Term ID

Full Description
short Description
eHR Description
Chinese Description
Alias

Validation Rule
Remarks
Definition
ICDSDx
ICD10-2001
ICD10-2010+MBD
IcPC2
SNOMED CT
IASP

HA Properties
Status

CM5 Ref. No.

eHR Properties
Status

Original requested by at HO Created by HACVT on 01/01/2003 Last updated by TAMS on 10/05/2014

2317

IN USE

|, Search 3 Clear

Nature  Dizgnosis (Dx) Stage

Cancer of female breast - central

Mal neo female breast- central

Cancer of female breast - central

Malignant neaplasm of central part of female breast (disorder)

Malignant neoplasm of central portion of female breast
Sex Female Age N/A

Principal

1741-0
€50.1
C50.1

188151006

Active

Active

Yes

Inactive Reason

CDF

Inactive Reason

IASP Type

| Show |

In Use

cuesl ¥ RO

Version 2

Source:SNOMED CT
Source:HACVT
Laterality N/A

System Used



Health Facts of Hong Kong

2024 Edition

Population and Vital Statistics for 2023
Land Area (Sq. km)
Mid-year Population ('000)
Population Density (Persons per sq. km)
Mid-year Population by Age Group ('000)
Below 15 years
15 - 64 years
65 years and above

Annual Population Growth Rate (%)

Crude Birth Rate**
(Registered births* per 1 000 mid-year population)

Crude Death Rate™*
(Registered deaths* per 1 000 mid-year population)

Late Foetal Mortality Rate™* (per 1 000 total births*)
Perinatal Mortality Rate™* (per 1 000 fotal births*)
MNeonatal Mortality Rate** (per 1 000 registered live births)
Infant Mortality Rate** (per 1 000 registered live births¥)
Maternal Mortality Ratio** (per 100 000 registered live births*)
Life Expectancy at Birth* (Years)

Male

Female
Percentage Distribution of Live births by Birth Weight

Under 2.5 kg

2.5 kg to less than 4.0 kg

4.0 kg and above

11146

7 536.1
6 910

781.7
51125
1641.9

26

4.4

7.5

28
36
0.9
1.6
3.0

825

87.9

e
90.7
1.6

Registered Healthcare Professionals (End 2023)

Type of Professional Total

Doctors 16 180

Chinese medicine practitioners

Registered Chinese medicine practitioners 8423
Chinese medicine practitioners with

limited registration 32

Listed Chinese medicine practitioners 2137
Dentists 2 876
Dental hygienists 612
Nurses 68 752
Midwives 4618
Pharmacists 3317
Medical laboratory technologists 4 658
Occupational therapists 3205
Physiotherapists 4 589
Optometrists 2 306
Radiographers 2907
Chiropractors 338

Health Facilities (End 2023)

Number of Public Hospitals and Institutions under Hospital
Authority

Number of Private Hospitals

Number of Hospitals under Correctional Institutions
Number of Hospital Beds in Hospitals in Hospital Authority
Number of Hospital Beds in Private Hospitals

Number of Hospital Beds in Correctional Institutions

Healthcare
Professionals
to Population*

1

1

g gy

: 464

1 891

13511
12608
112 260
1109
11625
12262

1611
12341
: 1635
13254
12581
122199

43

14

20

30 636
5294
852

On 1 January 2021, the Hospitals, Nursing Hames and Matarnity Homes Ragistration Ordinance (Cap. 165) was

repealed when the Private Heallhcare Facilities Ordinance (Cap. B33) was commenced.  Nursing homes, which were
requlated under Cap. 165, are na longer subjact lo regulation under Cap. 633, Henca, the stalistics of nursing hames

and their beds previously compiled according to Cap. 165 are not availabla from 2021 onwards.

Accident and Emergency and Outpatient Attendances in

2023

Department of Health
General outpatient service attendances
Other outpatient service attendances

Hospital Authority=
Accident and emergency attendances
General outpatient attendances
Specialist outpatient (clinical) attendances
Allied health (outpatient) attendances

Family medicine specialist clinic attendances

Source : Health Facts of Hong Kong 2024 Edition

427 997
3 897 380

2067 729
5780 101
8 291 838
3220 342

339 548

Disease Classification

Diseases of the genitourinary system

Neoplasms

Diseases of the digestive system

Diseases of the respiratory system

Diseases of the circulatory system

Factors influencing health status and
contact with health services

Injury, poisoning and certain other
consequences of external causes

Diseases of the musculoskeletal system
and connective tissue

Pregnancy, childbirth and the
puerperium

Endocrine, nutritional and metabolic
diseases

Certain infectious and parasitic
diseases

Diseases of the eye and adnexa

Diseases of the skin and subcutaneous
tissue

Mental and behavioural disorders

Diseases of the blood and blood-forming
organs and certain disorders involving the
immune mechanism

Diseases of the nervous system

Certain conditions originating in the
perinatal period

Congenital malformations, deformations
and chromosomal abnormalities

Diseases of the ear and mastoid
process

Symptoms, signs and abnormal clinical
and laboratory findings, not elsewhere
classified

Unknown diagnosis (refers to uncoded
principal diagnosis)

Total

Number of
Attendances

301 226

301 159

191 945

180 445

143 223
107 841

101 464

79638

65 384

50922

43039

42 532
35646

34 218
31147

28419
16 479

7 501

7408

191 306

2227

1963 169

Inpatient Discharges and Deaths in All Hospitals Classified
by Disease, 2022

(%)

(15.3)

(15.3)

(9.8)

9.2

(7.3)
(5.5)

(5.2)

(4.1)

(3.3)

(26)

(2.2)

22)
(1.8)

(1.7)
(1.6)

(1.4)
(0.8)

(0.4)

(0.4)

(9.7)

(0.1)

{100.0)


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

Notifications and Deaths of Notifiable Infectious Diseases in

2023@

Disease

Acute poliomyelitis
Amoebic dysentery
Anthrax

Bacillary dysentery
Botulism
Chickenpox
Chikungunya fever
Cholera

Community-associated
methicillin-resistant
Staphylococcus aureus
infection

Coronavirus disease 2019
(COVID-19)

Creutzfeldt-Jakob disease
Dengue fever

Diphtheria

Enterovirus 71 infection
Foed poisoning (Outbreaks)
Haemophilus influenzae
type b infection (invasive)
Hantavirus infection

Invasive pneumococcal
disease

Japanese encephalitis
Legionnaires' disease
Leprosy

Leptospirosis
Listeriosis

Malaria

Measles

Melicidosis

Meningococcal infection
(invasive)

Middle East Respiratory
Syndrome

Monkeypox

Mumps

Novel influenza A infection
Paratyphoid fever

Plague

Psittacosis

Q fever

Rabies

Relapsing fever

Notification

Number
0
14
0
11
2
1 396
0
0
469

255 307

15
62
0

0
236
4

94

121

NWw N o ow

w

53
28

-
o Cc o s~ oo, o

Rate* Number

0.00
0.19
0.00
0.15
0.03
18.52
0.00
0.00
6.22

3 387.79

0.20
0.82
0.00
0.00
3.13
0.05

0.01
1.25

0.00
1.61
0.01
0.04
0.12
0.09
0.04
0.23

0.07
0.00

0.70
0.37
0.00
0.07
0.00
0.19
0.00
0.00
0.00

Death!

0

w o o= =< oo o0

2594

[= T = R = R i = R = ]

e -
o o

;Mmoo w oo o

(=R =]

o o o o oo o oo

Rate*
0.00
0.00
0.00
0.00
0.01
0.01
0.00
0.00
0.04

34.42

0.13
0.00
0.00
0.00
0.00
0.00

0.00
0.20

0.00
0.19
0.00
0.00
0.04
0.00
0.00
0.07

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Rubella and congenital 1 0.01 0 0.00
rubella syndrome

Scarlet fever 167 222 0 0.00
Severe Acute Respiratory 0 0.00 0 0.00
Syndrome

Shiga toxin-producing 6 0.08 0 0.00
Escherichia coli infection

Smallpox 0 0.00 0 0.00
Streptococcus suis infection 6 0.08 1 0.01
Tetanus 2 0.03 0 0.00
Tuberculosis 3260 43.26 173 2.30
Typhoid fever 16 0.21 0 0.00
Typhus and other rickettsial 37 0.49 1 0.01
diseases

Viral haemorrhagic fever 0 0.00 0 0.00
Viral hepatitis 149 1.98 2 0.03
West Nile Virus Infection 0 0.00 0 0.00
Whoaoping cough 15 0.20 0 0.00
Yellow fever 0 0.00 0 0.00
Zika Virus Infection 2 0.03 0 0.00

Number of Registered Deaths* by Leading Causes of Death
in 2023* (Ranking is based on number of registered deaths*
in 2023)

Number of

Rank Disease Group Registered Deaths*
1 Malignant neoplasms 14 865
2 Pneumonia 11 333
5 Diseases of heart 7 258
4 Cerebrovascular diseases 3048
B Coronavirus disease 2019 2 594
6 External causes of morbidity and mortality 2377
7 Nephritis, nephrotic syndrome and nephrosis 1756
8 Dementia 1537
9 Septicaemia 1329
10 Chronic lower respiratory diseases 1268
1" Diabetes mellitus 570
All other causes 8 841

All causes 56 776

Health Expenditure (Hong Kong’s Domestic Health Accounts
2022/23)*

Total expenditure on health

amount (HK$ million) 284,073

as % of GDP 10.0

per capita total expenditure on health (HKS$) 38,670
Public expenditure on health

amount (HK$ million) 173,747

Source : Health Facts of Hong Kong 2024 Edition

as % of total expenditure on health 61.2

as % of total public expenditure 205

per capita public expenditure on health (HKS) 23,652
Private expenditure on health

amount (HK$ million) 110,327

as % of total expenditure on health 38.8

per capita private expenditure on health (HK$) 15,018
Per capita GDP (HK$) 387,018

Official Estimates on Immunisation Coverage of Infants born
in 2021t

Type of Vaccine Esm‘:i::
B.C.G. Vaccine (at birth) Above 95%
Combined Diphtheria, Pertussis & Tetanus Vaccine (third Above 95%
dose)

Polio Vaccine (third dose) Above 95%
Hepatitis B Vaccine (third dose) Above 95%
Pneumococcal Vaccine (second dose) Above 95%
Combined Measles-Mumps-Rubella Vaccine (first dose) Above 95%

Environmental Health for 2023

Percentage of population with sustainable access to an improved 100
water source

Percentage of population with access to improved sanitation 99
facility

Prevalence of Selected Lifestyle Practices and Health Status
Among Persons Aged 15 or above, 2022°

Lifestyle Practices and Health

Status Male Female Overall
Proportion of daily alcohol drinkers 3.8% 0.6% 21%
Proportion of adults aged 18 or above 22.8% 26.5% 24.8%
who had insufficient physical activity

(according to WHO's definition)

Proportion of population with inadequate 98.2% 97.8% 97.9%
daily intake of fruit and vegetables (less

than 5 servings on average per day)

Prevalence of self-reported 6.4% 6.1% 6.3%

doctor-diagnesed overweight and obesity
(BMI = 23.0)

Prevalence of current smokers (aged 15 and over), 2023¢%

Male

Daily conventional cigarette smokers 16.4%

Moles: " Provisional figure(s). *  Source: Health Bureau.

@ Infarmation as al 10 July 2024, § Source: Census and Statistics Department.

# Per 100 000 population a  Sowce: Population Health Survey 2020-22

1t The official estimates is based on the results of 2021 immunisation survey. The actual

covarage may ba lower than the official estimate due to COVID-18.

~ In view of the emergence of the Coronavirus Dissase 2019 epidemic in Hong Kong since early 2020,
Hospital Authority (HA) has adjusted its servicas in response to the epidemic. This should be taken into
account when comparing the throughput of services provided by HA across the years. With the subsiding
of local COVID-19 epidernic situation and cessation of anti-epidemic measuras in early 2023, tha HA has
been gradually resuming provision of all of its public heallhcare services Lo tie in with the Government's
normalcy measures.
Figures based on births and deaths registerad under the Births and Deaths Registration Ordinance
(Cap. 174, Laws of Hong Kong) during the specified pariod.

Overall
9.1%

Female
2.7%

Current Smokers

-+


https://www.dh.gov.hk/english/statistics/statistics_hs/files/2024.pdf
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Hot Influenza 13
Vaccination Schemes, Mental Health, Mpox, COVID-19

# Home > Statistics > Statistics on Communicable Diseases > Sentinel > Accident & D¢ Ce i Diseases Synd

Accident & Emergency Departments Communicable Diseases e R=]
s S 7 Syndromic Surveillance

This weekly update is produced by the Surveillance Division of the Communicable Disease Branch of the Centre for Health Protection
of the Ds of Health. It the findings of the i diseases based at the Accident &
Statistics on Antimicrobi i Dep. of public hospitals.

Cantrol I. Message of the week L4
Statistics on Laboratory Surveillance l l I ‘ : e i '
2‘:,?::‘?“? N}Yo.th tealt felatad The rates of the influenza-like iliness; hand, foot and mouth disease; acute and acute

syndrome groups were at baseline levels.

Vital Statistics

8 General Public Il. Weekly average rates in the past four weeks (per 1000 coded cases)

Health Professionals

HE Institutions & Schools Wodkida

(27-Oct to 2-Nov)

.z 07 ¥4
Ill. Weekly charts for the current and previous two years

AP Business & Workplace

Acute gastroenteritis syndrome group )

s 1230 -
(20-Oct to 26-Oct) 3 Influenza-like illness syndrome group

Week 42
= (13-Oct to 19-Oct) 1225

Week 41 50
l (6-Oct to 12-Oct) 1219

Department of Health

Notes

1. The influenza-like illness syndrome group includes codes rela
The Centre for Health Protection and pneumonia.
is a professional arm of the 2. The hand, foot and mouth disease syndrome group includes ¢
Department of Hec related presentations.

Rate (per 1000 coded cases)
Rate (per 1000 coded cases)

disease prevention and conrol 3. The acute gastroenteritis syndrome group includes codes rele
poisoning.
100
4. The acute conjunctivitis syndrome group includes codes relat
5. Data in this report are provisional and subject to revision base
50
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Emergency Departments Communicable Diseases

. . Hand, foot and mouth disease syndrome group
Syndromic Surveillance

Acute conjunctivitis syndrome group

Rate (per 1000 coded cases)

Rate (per 1000 coded cases)
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Methodology
1. This survaillance system makes use of the principal diagnosis code (ICD-9-CM) data collscted at the Accident & Emergency Department
under the Hospital Authority. These codes are grouped by their attendance dates inta time series data.

2. The rate for each syndrome group is calculated by dividing the number of consultations with the principal diagnosis codes equalling to or
of the codes in the comesponding syndrome group, by the number of consultations with principal diagnosis codes provided.


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.

Number of COVID-19 cases reported to WHO (cumulative total)
World
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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 3@ vaccination
- Targeted patients list of Evusheld Injection for Pre-exposure prophylaxis
- potential case with adverse event of special inferest (AESI) for pharmacovigilance project

23



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

» HAis one of the data contributors for keeping the public updated for outbreak situation

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.

@ Latest Situation of C s

~OVID-19) in Hong Kong

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.
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COVID-19 case reporiting to Department of Health

Case reporting with

clinical info. e.g. FTOCC,
Laboratory results

<

eNotification

eNID for Enhanced Surveillance for COVID-19 Reporting Criteria (New Record)
Clinicians only need to notify severe and death cases
succumbed within 28 days of the first positive specimen

Investigation status
e.g. Confirmed Index

Back to Main Screen

Reporting doctor’s contact number *: (23006503 [ Save
collection date to CHP

BasicInfo* | Clinical Criteria | Investigation | Epidemiological Criteria | High Risk Patient Checklist | Laboratory Results | Treatment | Status Change Log

Patient with COVID-18 related signs or symptoms:

Yes ONo Earliest Symptom OnsetDate: | |48

() Patient with residual detectable SARS-CoV-2 RNA @

FirstRAT positive date: [ |Z9%8

condition: @ ® satistactory @ Stanle O serious )

ritical O Death Ever required ICU admission: ()

Ever required O, 2 3L/min:

‘es (3-6L/min) () Yes (=6L/min) () No Ever required ventilatiol

OYes ©)No Ever required ECMO:

Latest data from eCovid, if any

Optherapy: ®@ves ONo [0 |iminor % Ventilated: ®Yes ()No  ECMO Service applied: ()

O No

QD)

Communicable Disease
Information System

CHP to consolidate COVID-19
situation in Hong Kong

ituation of COVID-19 (23 January 2020 to 29 January 2023

The Centre for Health Protection (CHP) of the Department of Health (DH) has updated the epidemic
situation of COVID-19 (up to 29 January 2023). Between 23 January 2020 and 29 January 2023, Hong

Kong has recorded a total of 1226467 and 1880112 cases tested positive by nucleic acid tests and RATs
respectively for the SARS-CoV-2 virus.

Figure 2: Epidemic curve of cases tested positive for SARS-CoV-2 virus in Hong Kong
between 31 December 2021 and 29 January 2023

Epidemic curve of reported cases
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Resources & Capacity Management in MIPo

- Death Case Monitoring for public health concern

COVID DEATH SUMMARY

o~
=

Previously New * Sex Age
Reported F IQR Range Mean (SD)
Cases Died and Reported on the Same Day 11,349 3 11,346 Same Day (90.0-98.5) (83.0-100.0) 93.3(9.1)

Row Total New *

Retrospective Cases 4,063 3 4,060 Retro (67.0-83.5) (52.0-85.0) 73.0(18.3)
Column Total 15,412 6 15,406
* Identified last night at 23:59

CociE== - L Death Cases Identified By *
Count % Total Median IQR Range Mean (SD)

{1) HA RAT/PCR Posi (CHP Tested Positive cases reported in eNID)
(2) HA RAT/PCR Positive (Reported in eNID)
M 8,853 0 (75.0-89.0) (2.0-111.0) 821.2(21.7) |(3) HA RAT/PCR Posi (but not yet reported in eNID)

(4) W/0 HA RAT/PCR Positive (but CHP Tested Positive cases reported in
All 15,412 (77.0-91.0) (0.0-112.0) 83.2(12) | |(5) other cases verified with CHP

* Case(s) with unknown age: 14 * Case Classification would be changed with updated data

30-39 40-49 505 60-69 80-8 =80 Unknown
(21,0.1%) (48, 0.3%) (121,08%)  (433,28%) (1,375 89%) (2570, 167%) ( 365%) (5183,336%)  (14,0.1%)
Age Group {No. of Cases, % Total)

Identified Last Night at 23:59 (6 Cases) - - - - =

H
H]
[}
£
H
a
L]
g
z

Previously Reported (15,406 Cases) 14 21 48 121 1,375 2,570 5,620

Previously Reported Cases Died and Reported on the Same Day Previously Reported Retrospective Case: New Retrospective Cases New Cases Died and Reported on the Same Day

400 =
« Moving Average (/D)
300

2
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Resources & Capacity management in MIPo

- Bed Occupancy Monitoring for strategic operational planning

AIRBORNE INFECTION ISOLATION (AII) DASHBOARD DETAILS

AIRBORNE INFECTION ISOLATION (AII) DASHBOARD

-~

[+ ] WA Room with AT Made MED Show All

HA Overall Cases under Step-down Care in HA Overall (as at 22 Jun, 15:00): | 149 b*
Total No. of Cases in (as at 2 Dec, 11:47): | 360

Total No. of Cases in (as at 22 Mar, 16:47): 352
Room with Not in
Room with AT o ommen 1]
Som - o e > | [summary o | | Mode Operation
Subtotal cu MED Non-Acute MED PAE

= ( ) | 56.4% (a6.8% (47.2%

54%

(632/1,173) 38/84 492/872 37/79 66/138 9/19
@ 379% I 59.33.5'- i ..‘.1396 ) -

o = - -
(98/624)  25/66 285/411 35/66

MED (Room with AIl Mode)
= x1

AIl Beds

-
66.3%

106/180

Occupancy Rate

Others (AII pury
Others (Non-AII purpose)

Those above 85% are marked in



Resources & Capacity management in MIPo

- COVID-192 Vaccination Status for monitoring immunization trend

VACCINATION STATUS OF NEWLY ADMITTED PATIENTS

-~
(5

Vaccination Status® of Newly Admitted Patients
COVID-19 Patients Staying in Isolation Fa es (Tier 1/ Tier 2/ HKICC/ TCC (AWE)) JUNLEe i ety L Rl ih 1A

@ No Record Found 1Dose [ 2 Doses [} 3 Doses 4 Doses 4Doses + @ 9% of NoRecord# @ % of < 2 Doses®* —@— % of < 3 Doses~

05/09
® No Record Found: 7

MNo. of Patients

% of
05/09 )7/09 08/09 09/09 10/09 11,® %o T%15/09 16/09 17/09 18/09 19/09 20/09 21/09

Date

w30 < 3 Doses~ =30
<2 Doses* < 3 Doses~

maANUoUOUNONWWonNEReo
ROOOONDOCOCORROOOROORR
ABNNWNNOWAWO WO MBS Qo
SNOOORRROWSRRNORBRNREBNDS
P ANUONOUNNORAwonn SR eS
voovnmuNeBNonoBoNENeERE




Support data analysis and research for public’s benefit

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

Linked up population-based records to o
identify potential adverse events after COVID-19 chcn](es AdVe
COVID-19 vaccination

Among the first teams in the world to Evaluation (CARE) Progrq me
analyze Bell's palsy and carditis Y 4
4

following vaccination - 0 _
yTogether, We Fight the Virus
Rep(?rTS TO DH fOI’.G.CTIOh rele\./c.nT TO The CARE % is a comprehensive surveillance programme implemented under The University of
pUth heqli'h po||C|es Qﬂd C||n|cq| ¢ 4 ,'Wm:emof%amacology&PharmacyTeamthatdosetymonnorslmownandpotenﬂal
23 3 8 events of COVID-19 vaccines. It aims to ascertain details of adverse events and inform the public in a

timely manner.

recommendations




HA’s Overall Digital Maturity

“Processes are automated &
patient/ user centric”
* Technology and digital

information automate workflows

“ . .. . . " and services
Information is in Digital Form o
1imized

. . * Manual eff
» Datais stored electronically and

available for action, update & x
reporting ‘ _

A S
Digitize ™ .

“Service models are innovated using
new technology”

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

Organization has the capabilities to
execute new and changes

quickly
X I

7 Digital
'/I'ra nsformation

/
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AEIS — Clinical & Statistics data
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Smart Hospital Initiative - e AED for 18 AEDs
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eAED - AED Clinical Documentation

c 'AZE Clinical Form x|
Triage Assessment  History & Clinical Findings | POCT Ix | Treatment | Reassessment Discharge | Statistics (B Templote | [ Copy | @ 10k Trisge Assessment | History & Clinical Findings | POCT Ix | Trestment | Reassessment = Discharge | Statistics [ copy | €D 1afe
Informant: ! Spouse | Parent (] OAH [ Others Triageime: | dd/MMiyyyy hhmm | @/ by Treatment note:
Ambstatus: O Amb. O WC. © Streicher ©) Camer Chief complaint:
Toce: ©ONo ©Yes
Referral: ©ONo ©Yes
Communication: [|Lang barier  Impairment: '] Visual | Hearing | Speech
2 Condition
Riskoffall:  ©ONo O Yes v ey
Consciouslevel: A TV 0P OU BW: kg
Triage Assessment | Mistory & Clinical Findings ~ POCT x Trestment  Reassessment | Discharge | Statistics (B, Template | [ Copy | 1nfo Triage Assessment | History & Clinical Findings |~ POCT ™ Treatment | Reassessment | Discharge  Statistics [® copy | | 100
Informant: 1| Seif I'] Spouse I'IMO ["IFA ©IDA [JSon []OAH Il Paramedic [l Police Il Others Doctor's notes / reassessment: © Nurse's note / reassessment: & (o]
End wating time: | Jd/MM/yyyy ih mm O Case doctor: CMSIT ™ v [Nurseclinic Nurse:
Chiet Referred by:
O for day(s) w
status: © Satisfactory © Stable © Serious © Critical Alertness: ] Alert & orientated 1! Disorientated: [ Time [] Place ['] Person
© Deag | Drowsy | unconscious
Present symptoms: (.o) Pastheatth:

R ———
Triage Assessment  History & Clinical Findings | POCT x Trestment | Reassessment | Discharge | Statistics O copy || @ 1ri0 Triage Assessment | History & Clinical Findings | POCT ™ Treatment  Resssessment | Discharge | Statistics [ copy | @ 100
vEce  (New) wuse  (New) “urine  (New) 17 Cap.blood ~ (New) Admission decision time:  d/MM/yyyy hhmm O by Attending specialty: ol

= NMMIvyyy hih ©MEG © Obstetrics  © Psychiatry
ko ow) ume 11 Com) () Qua) | [ | |Gt e T o
Requesttime: | dd/MM/yyyy hhmm || @] by Request time dd/MMlyyyy hhmm | (@] by
Complete time: | dd/MM/yyyy hhmm || @] by Complete time: | dd/MMiyyyy hhmm | (@ by
Findings (o) | Acknowtedge tme: |Gd/MMiyyyy hhmm (@' by
I Sugar » [ Ketone . ["Iile -
TIRBC > [ Abumin ¥, [Biirubin =
Triage Assessment  History & Clinical Findings | POCT x Treatment | Reassessment  Discharge | Statistics O cooy | @ 100 Trisge Assessment | History & Clinical Findings | POCT x [ copy @10k
. Animal bite:
S ¢ New ver { New ) 17 Other
-ray @ @ o cat © Dog © Snake O Monkey ) Rat J Insect

Xeray (Dsiete ) Findings v (CXRIAXRIKUB) (Otherxray) i gl

Requesttime: | dd/MM/yyyy hhomm | (@] by o ® Uran
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Patient Observation & Monitoring
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Smart Hospital Initiative
e-Vital

 Smert Input )
e Support multiple ways of data inpuf

including Bluetooth and QR code

* Auto integrate to different scoring
systems

Seamless Workflow Integration

* Scheduling feature for retrieval of
e-Vital work list

* Overview on ward summary of vital
signs readings

Smart Charts

* Auto charting with vital signs
readings

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

High Usability

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

o

EEQ

View Anywhere Anytime

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

* Access data across hospitals and IP

episodes

@.




Source : https://youtu.be/s7vur7ckBEQ?si=9fljjMiX9P-yauEX



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

Current Medicine
One Treatment Fits All

Therapy

Cancer patients with
e.g. colon cancer

Adverse effects

Future Medicine
More Personalized Diagnostics

g TN B m.»
il

\ i) ) > :;:‘; :%‘
Cancer patients with Blood, DNA, )
e.g. colon cancer Urine and Tissue Analysis

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

eHealth App
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Artificial Intelligence in Medicine | Health Sensors & Trackers

From Cuff To Cuffless: The Evolution
Of Blood Pressure Monitoring

Let’s take a look at the cuffless revolution and how blood pressure
monitoring evolves thanks to photoplethysmography

Pranavsingh Dhunnoo
5 min | 29 June 2023




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.

The expanded virtualKIDS Urgent Care Service is expected to be used by more than 500 households every
month. Picture: iStock

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
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Personalized
Medical
Treatment

Diseases
Identifications
and Diagnosis

MACHINE
LEARNING
Medical IN HEALTHCARE: Smart
Imaging Health Records
FIELDS OF
APPLICATION

Drug
Discovering and
Manufacturing

Diseases
Prediction

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



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

As af 2011, the global size of By 2014, it's antipated

40 ZETTABYTES It's estimated that data in healthcare was thare wiil be
[ 43 TRILLION SIGABYTES | 2.5 QUINTILLION BYTES estimated to be 420 MILLION
of data will be created by 2.3 TRILION GIREBYTES | 150 EXABYTES WEARABLE, WIRELESS

e o fuin o conted ek Oy 51 BILION GRATES HEALTH MONITORS
! A) 5
- A 4 BILLION+
{i . HOURS OF VIDED
g | tehed
g pbose EEo -
have cell )~ g ' ] &

phones

20 BILLION
F CONTENT

400 MILLIDN TWEETS

are sent per day by about 200
millicn monthly active users

Poor data quality costs the US

aconomy around

$3.1 TRILLION A YEAR
| B

Velocity v\ Veracity
ANALYSIS OF RE .'».z-*;.ar~
STREAMING DATA UNSEI;IAATI;HY

By 2016, it 15 projected in ane suryey were unsure of

WORLD POPULATION: T BILLIOK

The New York Stock Exchange
captures

1 T8 OF TRADE
INFORMATION

during each trading session

there will e haw much of ther dats was
18.9 BILLION inaccurate
NETWORK

connecTions Y YYYYYYYYYY

- almost 2.5 conpactions
per persan on earth

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



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

e Ensure service quality and safety
— Medical technology and facilities
— Service models
— Patients’ expectation

* Maintain sustainability
— Financial situation
— Workforce situation



The Healthcare Challenges in Hong Keng

Health system sustainahbility

Public health expenditure and GDP

Public health sxpenditure in 2019720 in real terms
B Frin k| fhin iMn
heelthiae 11400 8,020,000
[ LT GE 104,000 -
4 L sy %00 / 1,000,000
brithcay 84000 / 5,000,000
1 5 000,000
64000 /
00 7 4000000
44000 3,000,000
24000 :"/ .-’f_-’r 2,000,000
w.nm.H,‘.- e 1000000
ERFEASED R RaaBERA D
= Pubilie: hesallbe gz pieesilure — NP
(at constant 2020 prices) (at constant 2020 prices)

Source : Homepage (primaryhealthcare.gov.hk)

Tax revenue to GDP and Public health

expenditure to tax revenue in selected

ecaonamies with similar GDP per capita
in2019/20

43% £23% 42.6%
40%

%

1555,

10% ) 12.5%
Canada Germany  Hong Kong  Finland Bustria

=@~ Tax revenue to GDF
=@ Pullic heallh expendiiure Lo lax resenue


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

PETER F.

DRUCKER

“The dean of this nt philosopher.
—Wall s

Innovation
and
Entrepreneurship

"The enterprise that does not

innovate

inevitably ages and declines. ™

And in a period of rapid

change such as the present...

the decline will be fast."
-Peter F. Drucker

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



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

Data Competence Center (DCC)

Formed in June 2015 R&D HA use cases, Learn and share,
from 8 to 80 Open source develop develop data
members data technology  prototypes engineers
in 2017 Data

infrastructure



Innovation Framework

Ecosystem Innovation Projects Formal Projects

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

Develop

.....*....
?3@
O R

Value at
scale

Red Zone Green Zone Blue Zone
DISCOVER PILOT DEVELOP & DEPLOY

The HA IT Innovation Funnel



Our Vision

More Data Driven Healthcare
Actionable Insights From Health Data

. N

Build "Smarter”
Applications

LB

Advanced Machine Learning /
Visualization Artificial Intelligence




Use Al 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 unigue needs and preference

> more.....



Examples of DCC POC / Projects on

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

on hand

Auto Detection of
Lung Diseases via
Radiology Image
Analytics

HA Clinical Service Improvement

clinical —

onl

June
2015

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

Auto Identification of
potential missing
cases for Cancer lab
investigation results
with data analytics
with both of

=B structured and free

Early
Detection of
Potential
Super Bug
Real-time
Visualization

ket ke

Personalized

treatment choice
recommendations for
Cancer or Chronic
diseases with Big data
analytics using HA

treatment &

outcome data,
genomics data &

ine evidence

(B0



Application of Innovation Frameworks

People

Health Informatics + Data Scientist / Engineer

(+ Frontline Champions)

45

Volunteer Doctors
(Radiologists )

Process

P

@ o m\ 5’1

Al \ m / No Clinical

Workflow
Change

Normal

30+ Years of HK-
wide Clinical Data

Governance

Strategy and
Innovation

IT Innovation Steering Group

Al Steering Group

Execution /
Clinical Al
Working Group

*

Non Clinical Al
e.g. Business Support URGs / CTO

Al Initiative
Implementation
Group

Al URG
Implementation
Group
7T Report to COC

53



Smart solution for Infectious Diseases Management

T
Data

Analy'riCs

Situation & resources monitoring

Support data analysis and research

54



Concern of from MDROs emerging to antibiotics misuse/antibiotics resistance

Misusing and overusing

ANTIBIOTICS

puts us all at risk

[2)
/ .0 3 .\
Taking antibiotics when they are not needed
1 :
=

accelerates emergence of antibiotic resistance,
one of the biggest threats

Antibiotic resistant
infections can lead to

How is the misuse of
antibiotics harming
everyone?

to global health

%

Overuse of antibiotics
can cause bacteria to
become resistant,
meaning current treatments
will no longer work

You can help reduce
antibiotic resistance

nore de

ﬁiﬂ*
Antibiotic resistant

infections can (%

affect anyone, (% e

of any age, in any country Ay »

When bacteria become resistant to antibiotics,
common ill no

Always follow the advice of a
qualified health care professional
when taking antibiotics

It is the bacteria itself
not the person o the animal —
that becomes resistant
1o antibiotics

ions

INDLE longer be treatable
MI“NB“ES s

On ¢ @Y World Health

"7\7:7'(.4& u Organization

AMR in 2050
10 million

Tetanus
60,000

Road traffic

accidents Cancer
1.2 million e 8.2 million
AMR now
700,000
(low estimate)
\ /
/
Measles ~ Cholera
130,000 100,000~
120,000
Diarrhoeal
disease Diabetes
1.4 million 1.5 million

Deaths attributable to AMR every year by 2050

Europe » 3 '
390,000
North N

America
Tm. 317,000

Superbugs to kill 'more
than cancer' by 2050

Asia

' '*;2"3”"” Deaths attributable to
“»qn. AMR every year by 205(

Africa —
4,150,000
N ’ Oceania .
Latin 22,000
America y
392,000 v
Mortality per 10,000 population
Mumber of deaths 5 ] T ] 9 10 >

Source: Review on Anmicrobial Resistance [
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Smart solution to Infectious Diseases Management with AIDA Platform

Data analytics with clinical & = -
laboratory data for =" Auto tagging &
communicable diseases untaggin

@), CMS alert

Avuto reporting to CHP
e.g. Cap 599 diseases

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

Corporate disease
definition & protocol in
AIDA

Auto Nofification & Alert
for potential outbreak

Generation of
case list

; : Dashboard

Integrated Infectious Disease for S i 2

Management System or EJrV.eI ance
Monitoring



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

Antibiotics use

Smart Infection Control Analytics Engine AIDA Smart ASP (Antibiotic Stewardship Programme)
(SI(;A) . . * is developed to guide the prescription of
is devgloped to qch|eve timely antibiotics by leveraging clinical data

infection prevention and control for analytics to conduct automatic review of

MDROs antibiotics prescription

57



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

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

Data-driven auto-tag confirmed MDRO cases in
Corporate MDRO relevant clinical systems for timely nofification to

definition in AIDA clinical staff for precaution in CDARS

2. Smart Patient List 4. Support Smart MDRO contact tracing
P ST PN s Contact
e i case
| MDROs SPL | | GCD form |~ +/- Auto Pt
Notification Enable MDRO contact tracing with other clinical data
. - Contact case identification with MDRO x in-patient
Generation of Support infection control workflow with CMS features admission system data
MDRO case list (clinical e-documentation) and enhance - Cubicle info from digital ward place
communication with infection control team, ward staff, - Enable contact case via Smart Patient List and Smart
and even relevant external parties via auto- Patient tagging
L noftification.

o 2% 1) Single source of MDRO calculation in AIDA
@ 2) Reduce manual infection control team workload (e.g. fagging, communication)

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




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

» 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 o HA Target
fime
Optimise use of 1. IT system enhancements to support ASP as recommended by By 2024
antimicrobials in humans EC since 2021
and animals
1. No year-on-year increase in proportion of E. coli non- From 2023
susceptible to carbapenems from blood culture specimens onwards
collected > 48 hours after hospital admission (data available in
Q1 2024)
Reduce incidence of 3. Year-on-year decrease in proportion of MRSA and By 2024
infection through effective acinetobacter with reduced susceptibility to carbapenems in
sanitation, hygiene and public hospitals participating in the universal decolonisation
preventive measures programme
By 2024

(Strategic intervention: 3.

Address fransmission of
MDRO between hospitals
and residential care homes)

Year-on-year decrease in proportion of MRSA and
acinetobacter with reduced susceptibility to carbapenems in
RCHE residents admitted fo public hospitals participating in the
universal decolonisafion programme (data available in Q1
2025)

Hong Kong
Strategy and Action Plan on
Antimicrobial Resistange

2023 -2027

61



Key features of Smart ASP

Smart ASP

Smart ASP
« is developed to guide the prescription of antibiofics.

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

« ASP feams 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.

¥

(1) Adificial Intelligence Data
Analytic Platform (AIDA)

* To perform data analytfics to
identify potentially
inappropriate prescriptions
of big gun antibiofics, using
analytic rules, patient’s
clinical and laboratory data.

Smart ASP - interface to

(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 af 23:59 of
preceding day ).

(3) Smart Patient list (SPL)
and Smart ASP form

+ ASP team can review and

provide concurrent.
feedback to inappropriate
prescripfion and analyse
and monitor prescription
behaviour using the data
analysed by AIDA.

ey

(4) Management Report

Management and relevant
stakeholders can utilize the
report for performance
monitoring.
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Fine [ Gt 2 o 3 Enaikys 4BaRI - DT+ &Rt 700 it B e Sy § Vo = 0 Adit

(Cirucal Inbax
Cinical Dashboard (COB) Input
| Smart Care Center
C &-Documentation (e-Doc)
84 Nursing Caro Organizer
Persanal Memo Viewe:
| Al Rasul(s)
gl Generic Clinical Form »
Diagasis/Procedure (DXPX)

In patient prescription data Vital sign measurement (e-
Vitals), e.g. Temp, BP, Pulse, SpO2

To perform data analytics to

of big gun antibiotics,

| HN23002815(V) MED 3 27-Jul-2020 18:00 M3y
| HN220016352) MED 3 14-Jun-20221646  Fi17Tm

HN2200153%(V) MED 3 14-Jun-2022 16:58 MATm
MED 3 14-Jun20221527  MATm

Doctors Nurses
Pre:

scribe via IPMOE 7 Login and view MAR via

%

IPMOE
Sysem auo-assign schedule Laboratory test results,
sort oul s due for

adminisiration. e.g. WBC, CRP,
@ Procalcitonin, etc.
) — {
5 bt - 1
o e
=} -

- = |71 scan Barcode on
i = drug bag to verify
- | Right drug &
Right time &
Pharmacists Peontidonily & D \ Culture & antibiotic
Verify the clinical scanner via Bluetooth susceptibility test results
(2] . detials through >
= ) eMAR. n - < =
g 51 Scan Barcode on patient —
| Share the same eMAR with doctors and nurses Yniistband to verky Right patient
5 Prioritize the work in accordance to the drug Drug administration details are
s administration due time. Just in time dispensing clearly documented in the system
‘% become achievable.
IPMOE: In-patient Medication Order Entry . .
Drug dispending data & drug

administration data
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Smart ASP (big gun antibiotics) review workflow

Snapshot of Day 4
potentially inappropriate
prescriptions of the
specific date to SPL for
review in SmartASP form

Snapshot of Day 15

potentially inappropriate
prescriptions of the specific date
to SPL for review in SmartASP

Prescription day form
Day 10-
Day 8
MMM 14
* Analyse * Prompt MG * Prompt MG » Analyse * Prompt MG ¢ Prompt MG ¢ Prompt MG ¢ Prompt MG ¢ Prompt MG * Analyse * Prompt MG
prescription message for message on prescription message on message on message On message on message on prescription message on
with Day 1 Day 1 selected with Day 4 Day 4 Day 5 Day 6 Day 7 Day 8 with Day 15 Day 15
rules at inappropria Day 2 rules at inappropria inappropria inappropria inappropria inappropria rules at inappropria
23:5%hrs te cases inappropria. 23:5%hrs te cases @ te cases @ te cases @ te cases @ te cases @ 23:5%hrs te cases @
@ te cases* @
* Analyse * Analyse * Analyse * Analyse * Analyse
prescription prescription prescription prescription prescription
with rules with Day 4 with Day4  with Day 4  with Day 8
at rules at rules at rules at rules at
23:59hrs* 23:59hrs 23:59hrs 23:59hrs 23:59hrs

*Applicable to rules for checking markers on life-threatening / serious infections.
No Medication Genie message would be prompted if the case is marked as “Appropriate” in ASP form after ASP team assessment in Day 4 — 7 checking,
handled by AIDA data analytic

‘ Start New ASP checking rule
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Research and Applications
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Research and Applications

Information displays for automated surveillance algorithms
of in-hospital patient deterioration: a scoping review

Yik-Ki Jacob Wan (», BS", Melanie C. Wright (3, PhD?, Mary M. McFarland, BS?,
Deniz Dishman, PhD*, Mary A. Nies, PhD®, Adriana Rush, BA’, Karl Madaras-Kelly, PharmD?,
Amanda Jeppesen, BS?, Guilherme Del Fiol (3, MD, PhD*""

"Department of Biomedical Informatics, University of Utah, Salt Lake City, UT 84108, United States, “College of Pharmacy, Idaho State
University, Meridian, ID 83642, United States, 3Eccles Health Sciences Library, University of Utah, Salt Lake City, UT 84112, United States,
“Cizik School of Nursing Department of Research, University of Texas Health Science Center at Houston, Houston, TX 77030, United States,
5College of Health, Idaho State University, Pocatello, ID 83209, United States

*Corresponding author: Guilherme Del Fiol, MD, PhD, Department of Biomedical Informatics, University of Utah, Salt Lake City, UT 84108
(guilherme.delfiol@utah.edu)

Abstract

Obijective: Surveillance algorithms that predict patient decompensation are increasingly integrated with clinical workflows to help identify
patients at risk of in-hospital deterioration. This scoping review aimed to identify the design features of the information displays, the types of
algorithm that drive the display, and the effect of these displays on process and patient outcomes.

Materials and methods: The scoping review followed Arksey and O'Malley's framework. Five databases were searched with dates between
January 1, 2009 and January 26, 2022. Inclusion criteria were: participants—clinicians in inpatient settings; concepts—intervention as deterioration
information displays that leveraged automated Al algorithms; comparison as usual care or alternative displays; outcomes as clinical, workflow process,
and usability outcomes; and context as simulated or real-world in-hospital settings in any country. Screening, full-text review, and data extraction were
reviewed independently by 2 researchers in each step. Display categories were identified inductively through consensus.

Results: Of 14 575 articles, 64 were included in the review, describing 61 unique displays. Forty-one displays were designed for specific
deteriorations (eg, sepsis), 24 provided simple alerts (ie, text-based prompts without relevant patient data), 48 leveraged well-accepted
score-based algorithms, and 47 included nurses as the target users. Only 1 out of the 10 randomized controlled trials reported a significant effect
on the primary outcome.

Conclusions: Despite significant advancements in surveillance algorithms, 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.

Key words: machine learning; clinical decision support; patient deterioration; information display.

Background and significance

Evidence demonstrates that the early identification and treat-
ment of patients at risk of clinical deterioration (eg, sepsis, acute
kidney injury) reduces the likelihood of adverse outcomes.'™
However, recognizing patients at risk for deterioration and
implementing appropriate interventions depend upon many
factors surrounding the care teams’ workflow and workload.!
Definitions of patient deterioration include general deterioration
(ie, any deterioration regardless of cause), and condition-specific
deterioration, such as cardiac arrest, sepsis, and acute kidney
injury (AKI). Unfortunately, reactions to early signs of deteriora-
tion are often delayed due to failure to recognize decline and
communication barriers."™”

The increasing complexity of diagnostic and treatment
modalities and the burden on healthcare systems will likely
only worsen delays in response to deterioration. Thus, many
look to algorithms that predict deterioration as a promising
solution. Early warning scores (EWSs) that predict patient

deterioration have been utilized for over 2 decades.*” More
advanced machine learning (ML) algorithms recently gained
attention for this purp()sc.w'” Although these surveillance
algorithms demonstrated increasingly better predictive per-
formance, their implementation in clinical settings is still a
Challcngt and the effect on PthiCI‘l[ outcomes has been mixed.
Although the importance of implementation factors on the
efficacy of clinical decision support (CDS) tools has been well-
recognized,'® "™ factors such as user interface design for
information displays in the context of patient deterioration sur-
veillance remain largely unexplored.'® Previous scoping reviews
have examined several aspects of such surveillance tools. For
example, Smith et al** and Le Lagadec et al.?! examined tools
thar urtilized EWSs. Gerry et al.”? reviewed studies on the devel-
opment and evaluation methodology for EWSs rather than
information displays or implementation in clinical settings.
Blythe et al.>® concentrated on users’ reactions to alerts, and
Mann er al.** recently reviewed algorithms that predict general
deterioration in general wards. Many other reviews focused on

Received: July 20, 2023; Revised: September 12, 2023; Editorial Decision: September 27, 2023; Accepted: October 2, 2023
© The Author(s) 2023. Published by Oxford University Press on behalf of the American Medical Informatics Association.
All rights reserved. For permissions, please email: journals. permissions@oup.com
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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.

Source: Journal of the American Medical

Informatics Association, 2023, 1-18

https://doi.org/10.1093/jamia/ocad203

Research and Applications



1 AKI Alert:

Your patient has been identified as having acute kic
over the last seven days are listed below:

Most recent: 0.93 mg/dl
Lowest in past 7 days: 0.5 mg/dl

THIS ALERT DOES NOT FIRE FOR ALL PATIENTS This patient is part «
www akistudy org. For AKI best practices, click here: www.akistucdy org/al

Highest in past 7 days: 0.93 mg/d|

Open Order Set Do Not Open AKI ORDER SETpre
Add Problem Acute Kidney injury
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Figure 2. Examples of information displays
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(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

Capacity Command C Centre 7

Artificial Intelligence / Big Data Analytics
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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.



Benefits and Values

pme .
=iz Hospital Command Centre
Improved Patient Waiting Time Enhanced Efficiency -
@ - - N P e
T Patient Discharge T~ /’/ * Enhanced patient journey by

idenftifying bottleneck of admission

(29% faster®) }
( , discharge process
T CR transfer by 13:00 @ I& °

(increased 47%) * Facilitated decision support for clinical
l AED Admission Waiting Time operatfion management with one-stop

duced 20%* : . i izati
(reduce ) ObjeCtIVES data visualization platform
| Admission Block
(reduced 33%") Support Data
* Compare QEH 2019 & 2021 after HCC pilot Driven Hospital ~
implementation Operoﬁon T~ a o - Improved Patient Outcome R
Improved NEATS/Porter KPI Management ® o - : :
@-—-——mmmm e N + Efficient screening of patient
l Phone calls communication 2 extreme data for priority round
NEATS discharge process * Reduced patient LOS
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T Porter discharge medication
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Departure by 13:00
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Clinical Data Analytics and
Smart Visualization

Clinical Command Centre
— (Ward View)

nearly
real time

. ¥ .

Clinical Command Centre
eVital DataRobot (Patient View)



Clinical Command Centre

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 patieniil

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

* Mitigate clinicalrisks 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 fracking technology

* Improve Patient Care
+/ Able to monitor patients on-the-go
+ Identify risk areas and patients at-risk
« Prioritise care upon ward round

» Betlter Resource Utilization
v Improve efficiency in overseeing ward situation
+ Save time from manually obtaining data from different clinical systems




“Patient View” of Clinical Command Centre

iii Command Centre
{oon T~ o —— CLINICAL COMMAND CENTRE - PATIENT VIEW C  238ep2022,11:31
B Ward View View: SUR Specialty: SUR Ward location: 27A Category:  AnPatemsin Avg. LOS of ALL : -

A Patient View

Patient Bed No. LOS(day)

[E News -
act Us
| vz A4
- From 23 Sep 2022 08:08 From 23 Sep 2022 08:00
TSE, X. X./35y _ @ @
HN20000369T
sur/an/oz % ST, » oD siish »
L]U, x X.’50y : ‘E “ From 22 Sep 2022 10:13 ’ EI evital
HNXXXXXX614
SUR/SN/RO1 a CPE MRSA VISA VRE Bl  ePR
WON, X. X./54y :
HN04243010T -4
SUR/aN/12 % Aemsari i aaw
MAK, X. X./72y °
HNXXXXXX616
SUR/8N/03 ﬂ' ﬁ%&gﬂeggﬂ;ﬁ » g _—
CHA, X. X./73y 4
HNXXXXXX617

- ﬂm_ri\ Tai Man [0}
CON(SUR)

Patient newly admitted within 24 hours @ Elderly Home Resident ®®RCHE & 2 3 doses of COVID vaccine )
Total 39 Patients 1 of 8

v



Drill Down of “Patient View” of Clinical Command Centre

ORT/7A/01/01/ HN200000369T/ TSE,X.X. / @ / 35y ( ':;j X

Extreme Vitals Alert since 23 Sep 2022 14:42

Temp: 37.6 °C 23 Sap 2022 14:04>
Site: Tympanic 235ep 202214:04>
SBP: 134 mmHg 23 Sep 202214:04>
DBP: 68 mmHg 23 Sep 202214:04>
PR: 154 beat/min 23 Sep 2022 14:04>
RR: 14 /min 23 Sep 202214:58>
Sp02:97 % 23 Sep 2022 14:04>
02 Therapy / Room Air: 02 Therapy (L/min) 23 Sep 202214:04>
02 Therapy: 1 L/min 23 Sep 20221404
Device: Nasal Cannula 23 Sep 2022 14:04>
Level of Consciousness: Alert 238ep 202214:58>
GCS - Total: 14 13 Sep 202213:46>
GCS - Eye: Spontaneously 13 Sep 202213:46 >
GCS - Verbal: Confused 13 Sep 202213:46>

GCS - Motor: Obey commands 13 Sep 2022 13:46 >




eVital chart in “Patient View” of Clinical Command Centre

iﬂi e s
misien?s * CLINICAL COMMAND CENTRE - PATIENT VIEW o 235ep 2022 1131
P Ward View View: SUR Specialty: SUR Ward location: ALL Category:  AiPstensin Avg. LOS of ALL : -
Patient Bed No. LoS(day)
[ News _

(® Contact Us 17 Sep 2022 00:00 - 23 Sep 2022 23:59 HNXXXXXX614(TKO) Q Hide Shrinkage Tgz Expand hashrmk ) Refresh {é}cr\an Settin

me Predicti..),

B evital

T.SE. X. X./35y o i ) i - - - - - - 2 '3 Sep 2022 08:00
HN20000369T 17:8ep  Se 18.8ep 2050 7184 225ep 2880
D d'Lab

SUR/aN/o2 Integrated Observation ~ Hstx  Body Measurement : “‘
LIU, X. X./50y Temperature (°C) v Retrieved at 23 Sep 2022 1157
HNXXXXXX61 “ o

SUR/8N/RO1 & B ePRr
WON, X. X./54 I
HN042430101 L /7 1 | 37
MAK, X. X./72)
HNXXXXXX61 B ndla | © Oral R Rectal S Skin

Blood Pressure (mmHg) & Pulse/Heart Rate (beat/min) v

CHA, X. X./73y 210 210

HNXXXXXX6T | f

= Chan Tai Man 10)
PWH CON[SUR}

Patient newly admitted within 24 hours ®Elderly Home Resident ®#RCHE & = 3 doses of COVID vaccine .
Total 39 Patients 1 of 8

v



ePR Link in “Patient View” of Clinical Command Centre

iii Command Centre
Cor e onog; - CLINICAL COMMAND CENTRE - PATIENT VIEW C 235ep2022,11:31
P Ward View View: SUR Specialty: SUR Ward location: ALL Category:  AnFatintsin. Avg. LOS of ALL : -

& [Patient View
Patient Bed No. LOS(day)

[©] News . .
© oot s SUR/8N/01 CA-MRSA VISA  VRE Citical Lab Resuts ) m
‘ no ada e

TSE, X. X./35y From 23 Sep 2022 08:08 From 23 Sep 2022 08:00
HN20000369T @ @

1SS

; I
L]U, x‘ X.."SUV : (K “ From 22 Sep 2022 10:13 ’ EI ev“al
HNXXXXXX614

Ty a CPE MRSA VISA VRE £ ePR
’ ROT 0 e s T e
WON, X. X./54y . T T -

HN04243010T 4

SUR/8N/12 & El  ePR
MAK, X. X./72y ~
HNXXXXXX616

SUR/8N/03 Z £ ePr
CHA, X. X./73y :

HNXXXXXX617

« Chan Tai Man 10}
2
PYH COM{SUR)
Patient newly admitted within 24 hours @Elderly Home Resident @®RCHE & = 3 doses of COVID vaccine

v

Total 39 Patients 1 of 8



Support Infectious Disease Management in Clinical Command
Centire

MDRO

L |
Clinical Command
mgentre

» O Bed = Actvity © Remark  Patlent in Bed/ward: 18§23
.

moF
o, 0%, 03. 15 i, 0,

ORT/7A/01/R01/ HN200000369T/ WON,X.X. /% /58y (2) X
MRSA Alert since 11 Sep 2022 16:12

102w

[Confirmed] MRSA confirmed in Wound

A Hen

01, 07 34 X0E Xd0 Fal sk D2, 24, X0Z, Ay Miborne: D2, 24, 33, A Duibz 20 13 Swab on 17/08/2022. For contact 22 Aug 202209:30
Wi MiE MOB. Wig, W10 oo 43, X0 precautions.
Fraqie Hanaing: 03, 10, Coemet 10, 15, 3F, K0S Miemaie dy 1%
15, X098 Drapier: 02, 15, 32, X02,
K 02,05, 10, 15, 24, KOS HiB, X123 "
33, X02 XO8. 19 Fwvmre mclatizn: KO
] s
1
10 I 2N 30 MO2 #tter braakrant: W19 oaie: 0. 15 p Soum 15, X02. ¥0&, ¥id

MOB. X1B, X230

ibwrs: 15

Dutcome Prediction of Suspected Infection

ORT/7A/01/01/ HN200000369T/ TSE.X.X. / © / 35y

Isolation precaution B

Outcome Prediction of

Suspected Infection Alert since 23 Sep 2022 08:00

Temp: 38.6 °C 28 Apr 202210233

Site: Tympanic 25000 20221028

WBC : 13.0 H X10*9/L. 17 Sep 2021 15083

C-Reactive Protein : 21 mg/L. 17 S4p 2021 14:31>.
ORT/TA/01/01/ HN200000369T/ TSEXX. / & f 35y

Isalatien

oX

Alort since 11 Sep 2022 15:47

SBP:99 mmHg 28A 20221028

solation Precaution: Contact s uminn DBP: 69 mmHg 26 mp 2021025

GCS - Total: NA 25 Apr 202210233

GCS - Eye: None 28 20221028

GCS - Verbal: Endotracheal tube or

tracheostomy 2880 20221028>

GCS - Motor: Localises to pain 25 Aer 202210235

RR: 24/min 2sapca021023>

79



Isolation

ORT/7A/01/01/ HN200000369T/ TSEXX. /@ /35y (2) X

Isolation Alert since 11 Sep 2022 15:47

Isolation Precaution: Contact 12 Sep 2022 10:09




Criteria / Rules of Isolation

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

CDB CDB Isolation Precaution = CDB Isolation Precaution = Nearly real
Airborne Airborne time from
Contact CDB update date time  Contact CDB
Droplet Droplet

Reverse Isolatfion Reverse Isolatfion
Ward: 5B v ©OBed © Activity ©Remark Patientin Bed/Ward: 18/23 3 Print
| Patient Activity Form - cos ¥ I
01, 02, 03, 15 06, 08, 15 31, 34, X02 31, 34, X02

Patient Care

Isolation Precaution: |:] Airborne
Attention Isolation Precaution Wound Dressi
[ Contact < . o

01, 02, 34, X08, X20 FallRisk: 02, 24, X02, Airborne: 02, 24, 33, A aily: 10, X19
D DrOplet Xo08 X02, X08, X18, X19 D: 02, X02
Fragile Handling: 05, 10, Contact: 10, 15, 32, X08 Iternate day: 15
: 15, Xos8 Droplet: 02, 15, 33, X02,
D Reverse ISOIatlon » M: 02, 05, 10, 15, 24, X08, X18, X19 v
33, X02, X08, X19 Reverse Isolation: X08
Remarks: Fi] MAR change [5] | Fasting Tube Feeding
[ 10, 27, 28, 30, X02, After breakfast: X19 Daily: 10, 15 A Bolus: 15, X02, X08, X19
X08, X18, X20 After midnight: 02, X02 BD: 33
NFO: 10 TDS: 32
Others: 15 Qip: 30
Q4H: 28 v
Q6H: 02
Patient Remarks:
02 QEH 0416 15 Lai Hoi Tong§ A
24 Consultant by Team 1 clinician at 4pm 2 Nov 2016 28 Physio 4pm on 2 Nov. 04-16 update Q4H
30 04-16 QID 32 TDS 04-16
33 New form 04-16 34 Hstix = Other 04-16 (V]




MDRO

ORT/7A/01/R01/ HN200000369T/ WON,X.X. /? /54y  (2) X

MDRO $1? MRSA Alert since 11 Sep 2022 16:12
dzh ‘ = [Confirmed] MRSA confirmed in Wound

Confirmed Swab on 17/08/2022. For contact 22 Aug 2022 09:30

A2(8) 028F 045162 215814525 284° 304F precautions.

Contact

A2(3) 16® 21™®29
[Confirmed 8 | [ Contact 3 |
Total 1 wards  Total 9 patients

Ward view

Patient view




Criteria / Rules of MDRO

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

AIDA Corp alert structure alert = Corp alert structure alert = Every 15
(Corp CA-MRSA CA-MRSA mins
Alert) Candida Auris Candida Auris
CPE CPE
MDRA + additional info & Corp  MDRA
MRPA Alert update date time MRPA
MRSA MRSA
VISA VISA
VRE VRE
VRSA VRSA
uAIert Input Screen
Alert categories Multi Drug Resistant Organisms
* Clinical Condition [JcA-MRSA
SRS []candida auris
* Assessment
Infectious LlcPe
Multi Drug Resistant [JMDRA
Organisms [IMRPA

*  Procedure
Radioisotope / Radioactive | MRSA

Implant [Jwvisa
Miscellaneous [JvRE
" Al

[1VRsA



Outcome Prediction of Suspected Infection

ORT/7A/01/01/ HN200000369T/ TSE,X.X. / © / 35y

X

Outcome Prediction of

Suspected Infection Alert since 23 Sep 2022 08:00

Temp: 38.6 °C 25 Apr2022 10:23 >

Site: Tympanic 25 Apr202210:23>

WBC : 13.0 H x10%9/L 17 Sep 2021 15:05>

C-Reactive Protein : 21 mg/L 17 Sep 2021 14:51>

SBP: 99 mmHg 25 Apr 2022 10:23>

DBP: 69 mmHg 25 Apr2022 10:23>

GCS - Total: NA 25 Apr 2022 10:23>

GCS - Eye: None

GCS - Verbal: Endotracheal tube or
tracheostomy

!ii{

GCS - Motor: Localises to pain

RR: 24/min

ePR

Lab report




Criteria / Rules of Outcome Prediction of Suspected Infection

Data Data ltems Rules for Light Up the Category Data Refresh
Source

eVital Temperature

LIS WBC
CRP

Procalcitonin

eVital Systolic / Diastolic

blood pressure

GCS - Total
EVM scores

Respiratory Rate

As at 13 June 2022

Entity ePR Description | QEH

7428 Procalcitonin ng/ml

1298 WBC x10A9/L

505 C-Reactive mg/L
Profein

eVital Assessment
date time

Lab Reference date

time

eVital Assessment
date time

Temperature <36.0 OR > 38.3°C OR AN

WBC<4 or >12 (x10A9/L) AND

. Either
CRP > 2 mg/dL (i.e. >20 mg/L) one of
Procalcitonin > 0.5 ng/ml (only the lab

Procalcitonin in ng/ml will be included for  test
calculation due to no standardized

reporting unit and no standardized

conversion factor across HA)

Systolic blood pressure <100mmHg AND
OR Unrecordable BP Any 2/3

GCS - Total €13 OR

Respiratory Rate 222 (/min)

Rules as discussed with QEH

Suspect infection [ & SOFA

Ternp =38.3 oC or <360C Any 2 of 3;

And
SBP = 100 mmHg

WEC =4 or >12 g/L and | -
or
CRP > 20 mg/L
ar
Procalcitenin> 0.5 ng/ml

Altered mental status

RR z 22/min

Nearly real time from
eVital

Every 15 mins

Nearly real time from
eVital

Outecome prediction of suspected infection
An gt ZEMRRILIET K

Terngr 38.0°C SBP: 94 ey

Anares
W 11 /L mantal status

CAP; 28 mgiL

rocalctonin

BRz22



Epic’'s sepsis algorithm struggles in the real worid, Its variables may be why 28/9/21,10:29

Epic's sepsis algorithm is going off
the rails in the real world. The use of
these variables may explain why

Casey Ross

Mike Reddy for STAT

In marketing materials and internal documents, national electronic health
record vendor Epic Systems has touted the ability of its sepsis algorithm
to crunch dozens of variables to detect the life-threatening condition in
advance, enabling doctors to expedite the delivery of potentially lifesaving
antibiotics.

But STAT has learned it is using a curious piece of data to make its
prediction: whether a doctor has already ordered antibiotics.

The use of that information, which has not been publicly disclosed by the
company, is contributing to a discrepancy between the accuracy of the

https:jfww com{2021/09/27/epi psi gor -.00gm&3mryDwE40Ukrglutm_: 164311 tm, ;_email Page1of 11
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Sepsis Prediction Model for Determining Sepsis vs SIRS, qSOFA, and SOFA

Adam R. Schertz, MD, MS; Kristin M. Lenoir, MPH; Alain G. Bertoni, MD, MPH; Beverly J. Levine, PhD; Morgana Mongraw-Chaffin, PhD; Karl W. Thomas, MD

Abstract

IMPORTANCE The Sepsis Prediction Model (SPM) is a proprietary decision support tool created by
Epic Systems; it generates a predicting sepsis score (PSS). The model has not undergone validation
against existing sepsis prediction tools, such as Systemic Inflammatory Response Syndrome (SIRS),
Sequential Organ Failure Assessment (SOFA), or quick Sepsis-Related Organ Failure

Asessement (SOFA).

OBJECTIVE To assess the validity and timeliness of the SPM compared with SIRS, gSOFA, and SOFA.

DESIGN, SETTING, AND PARTICIPANTS This retrospective cohort study included all adults
admitted to 5 acute care hospitals in a single US health system between June 5, 2019, and December
31,2020. Data analysis was conducted from March 2021 to February 2023.

MAIN OUTCOMES AND MEASURES A sepsis event was defined as receipt of 4 or more days of
antimicrobials, blood cultures collected within +48 hours of initial antimicrobial, and at least 1 organ
dysfunction as defined by the organ dysfunction criteria optimized for the electronic health record
(eSOFA). Time zero was defined as 15 minutes prior to qualifying antimicrobial or blood culture order.

RESULTS Of 60 507 total admissions, 1663 (2.7%) met sepsis criteria, with 1324 electronic health
record-confirmed sepsis (699 [52.8%] male patients; 298 [22.5%] Black patients; 46 [3.5%]
Hispanic/Latinx patients; 945 [71.4%] White patients), 339 COVID-19 sepsis (183 [54.0%)] male
patients; 98 [28.9%] Black patients; 36 [10.6%)] Hispanic/Latinx patients; and 189 [55.8%] White
patients), and 58 844 (97.3%; 26 632 [45.2%] male patients; 12 698 [21.6%)] Black patients; 3367
[5.7%] Hispanic/Latinx patients; 40 491 White patients) did not meet sepsis criteria. The median
(IQR) age was 63 (51to 73) years for electronic health record-confirmed sepsis, 69 (60 to 77) years
for COVID-19 sepsis, and 60 (42 to 72) years for nonsepsis admissions. Within the vendor
recommended threshold PSS range of 5 to 8, PSS of 8 or greater had the highest balanced accuracy
for classifying a sepsis admission at 0.79 (95% Cl, 0.78 to 0.80). Change in SOFA score of 2 or more
had the highest sensitivity, at 0.97 (95% Cl, 0.97 to 0.98). At a PSS of 8 or greater, median (IQR) time
to score positivity from time zero was 68.00 (6.75 to 605.75) minutes. For SIRS, qSOFA, and SOFA,
median (IQR) time to score positivity was 7.00 (-105.00 to 08.00) minutes, 74.00 (-22.25 to
599.25) minutes, and 28.00 (-108.50 to 134.00) minutes, respectively.

CONCLUSIONS AND RELEVANCE In this cohort study of hospital admissions, balanced accuracy of
the SPM outperformed other models at higher threshold PSS; however, application of the SPMin a
clinical setting was limited by poor timeliness as a sepsis screening tool as compared to SIRS

and SOFA.

JAMA Network Open. 2023:6(8):e2329729. doi:10.1001/jamanetworkopen.2023.29729

[5 Open Access. This is an open access article distributed under the terms of the CC-BY License.

JAMA Network Open. 2023;6(8):22325729. doi:10.1001/jamanetworkopen.2023.29729

Downloaded from jamanetwork.com by guest on 11/09/2024

Key Points

Question Does the Sepsis Prediction
Model (SPM) outperform other sepsis
prediction scores with respect to validity
and timeliness?

Findings This cohort study of 60 507
adult admissions found that although
balanced accuracy of the SPM ata
predicting sepsis score (PSS) threshold
of 8 or greater was better than that of
the quick Sepsis-Related Organ Failure
Assessment (qSOFA), Sequential Organ
Failure Assessment (SOFA), and
Systemic Inflammatory Response
Syndrome (SIRS), there was longer time
to score positivity from time zero for
the SPM vs SIRS and SOFA.

Meaning While the balanced accuracy
of the SPM was better than qSOFA,
SOFA, and SIRS at higher-threshold PSS,
it had poor timeliness for sepsis
prediction.

+ Invited Commentary
+ Supplemental content

Author affiliations and article information are
listed at the end of this article.
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Value of Collaboration

Access to anonymized
HA clinical data

Data analytics &
algorithms

Research publications

'F'
P
h 4

Academic
Institutions

~

J

-~

Y &

Hospital
Authority

Data source, platform
and lab facility

Advisory for interpreting
the HA data

Support from HA
clinicians for converting
innovation to service
delivery
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Big Data Collaboration as a Hong Kong’s

Strategic Initiative

HKSAR CE’s2017 Policy Address

establish Facilitate SUPP_Ort
. biotechnological formulation of
a Big Data research healthcare
Analytics Platform policies
Improve Promote
clinical and innovation in

healthcare services healthcare services
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Alignment to HK Government’s Policy

BB 8 =M

Hong Kong Smart City &

a B The Hospital Authority (HA) is actively making
B|U€p!lﬂt preparations for a Big Data Analytics Platform,
ou | which will allow academic researchers to access

HA’s clinical data. The HA will also provide training
for them to facilitate collaborative research projects

Vision

Embrace innovation and technology to build a world- .
famed Smart Hong Kong characterised by a strong M | SSi on f rom the PO[ICy Address 2028

economy and high quality of living

To provide better care for the
elderly and youth and foster a
stronger sense of community. To
make the business, people and
Government more digitally enabled
and technology savwvy
90



Engagement with
the Academic Community

l‘m ()
ol
Health Data Exploration

— Information Session
Hosptl Autory O s
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¢ howessd




Moving Digital Transformation forward in Healthcare with
Collaborative Innovations

External
Collaboratio

In-house

“.< . Clinical & Busin
j Capability

Involvetgent




From Clinical care To Research

HA Clinical Clinical Data HADCL Master HADCL Data Research
Systems Repository Data Copy Compartment  Workspace
Operational Clinical data Anonymised Anonymised Data File for
clinical data warehouse data in HADCL data for analysis and
different machine
projects learning

el T g

«  HADCL data originated from clinical data, which was collected during patient care
+ Data is anonymised and customized for research purpose



HA Data Collaboration Lab

DATA.COLLABORATION.LAB

508
HEALTH ACQUIRES PATIENT ENGAGEMENT 70
STARTUP DOCTORBELL
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What HADCL Offersto

ITINNOVATION

our Collaborators

In-house
Structured, Health
Unstructured Informatics
and Image Data Expertise

Open Source
Al & ML
Technical
Platform

25+ Years of
HK-wide
Clinical Data
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HADCL Data Catalogue

ITINNOVATION

DATA.COLLABORATION.LAB

Diagnosis
Laboratory tests
& results
> Sy
. L3 . Demographic data
Summary of Episodes / ' V' I
Clinical Activity
OP appointment
AED attendance

IP admission, fransfer &

Clinical notes /
discharge

Summary (Text)

fitd

Clinical structured
notes

Family Medicine,
DMCS

Obstetrics
data

Radiology examinations
Radiology Report (Text) &

Procedures Radiology Image

Medications
Immunization
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HADCL Technical Infrastructure

Monitoring
&
Security
Support

Kerberos

Anache Ranper

KMS

Gangliaj

—

2 x CPU Nodes
16 CPU cores
512 GB RAM

/ Hadoop & Big Data

Ecosystems

6 Clusters
Hadoop File
Systems
(168 TB Usable
Data Storage)

: acre (s
§€kafka Bk 00000 g%

. IR ARPACHE
A x) HBASE

Scalable

Hardware B :
Resources .

Data Data Data Data
Compart Compart Compart . . Compart
ment ment ment ment

S 4 x GPU
@Z Nodes
NVIDIA. 8 x P100

Cards

’

Machine
Learning
& Al
Computing

@ python

R
g

TensorFlow

ook e B oy,

\ _/

Multi-tenancy
Support

T TIT R

ITINNOVATION

DATA.COLLABORATION.LAB
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Principles of Data Sharing

SAFERSAFEJSAFERSATERSAFE]
DATA §oncr Peome T
l

‘Five Safes’ Framework (5S)

(Being adopted in overseas countries)

Safe Projects Is this use of the data appropriate?
Safe People Can the researchers be trusted to use it appropriately?
Safe Settings Does the access facility limit unauthorised use?

Safe Outputs  Are the statistical results non-disclosive?

G oW

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

Data Exploration Workshop

e 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/Al development with the aim to
infegrate 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#)
e For HKSTP member companies
* Anonymized longitudinal sample data of around 200,000 patients

*HKU, CUHK, HKUST, PolyU, CityU, HKBU
#HKSTP
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Researchers given
access to records of

100,000 patients @y w- -

‘Trio of universities to open ded

d rooms with

secure connections to Health Authority database

Nadia Lam

nadaaimscmp.com

Local university researchers will
s001) be able to access o vast trove
u(;\munmrm health care data
from the coméortof theic campus

“Ht took a ot of time collecting
and Integrating data in the past;
obtaining hundreds to thousands
of pieces of data was already very
" said Dr Joanna Pang

chief manager for
prmatics at the Hospital
Authority, “The platform can
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p e
now, because our data is more
din-depth.”

Five billion pleces of clinical
data, culled from the records of all
the city’s public hospitals over the
past 25 years, have been made
nmhlllr since 2019 for research-

The data provided on the
platform, however, is restricsed to
159 million records from about
100,000 patients randomly sedoct
ed frum 2007 and 2017, Accessing

gh g fund-
vd universities at the Hospital
lab

lete 25 years of records
requires researchers to subinit
collaboca-

Authority Da
Laboratory in Kowloon Bay.

The platform
can provide
[researchers] ...
with more
freedom now,
because our
data is more
comprehensive

O JOANMA PANG, MEAL TH INFORMATICS
AT THE HOSPITAL AUTHORTY

But starting from later this
month, three designated rooms
will be set up at the University of
Hong Kong, Chinese University
and University of Science and
Technology. Reseatchers will be
able to access the self-service big
data platform on a computer in
the dedicated room via a secured
network connection,

tion project and uccess the plat-
form at the Kowloon Bay lab,

Stlll, the senaller data set avail-
able remotedy “is already enough
for research that does not need a
huge sample size, and {appli-
cants] do not need to go through
the propasal approval process.”
said Dennis Lee, a seniof system
manager at the authority

“These two years were chosen
becatise in some of our previots
algorithms, we wanted some
representative sample data to ob-
sexve the evolution of diseases.™

‘The laboratory has supported
28 data collaboration projects in
volving more than 200 research-
ers. Since theself-senvce platform
was installed, the lab has received
75 applications. The projocts in-
volve such innovations as rapid
automated evaluation of CT brain
scans, and using so-called deep
learning - in which computers
synthesise data to make predic-
tions -1 helpdetect hip fractures.

Pang said the laboratory
woulkd not only benefit rescarch-
ers, but also patients. “We hope
that this academic research
can be applied by the Hospital

o
Inchudes patients’ demographic
characteristics, attendance re-
cords, clinical diagnoses, proce-
dures, medications, and lab and
radiology exam results. It can be
used 1o inform data analytics,

Authority ality
of our service.” she said.

Asked whether the authority
had a plan to extend access to
private rescarch bodies, Lee
said they could partner with the
universities, which was similar (o

Vs standar

University researchers get remote access to vast trove of Hong

Kong health care data

- Access to the roughly 5 billion pieces of data, compiled over 25 years, had previously been available only at a

government data laboratory

- Now dedicated rooms with secure connections to the data set will be established at three local universities

Dr Joanna Pang and Dennis Lee at the Hospital Authority's data lab. Photo: K. Y. Cheng
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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 /]
® B

=A@ 0 S

DATA.COLLABORATION.LAB



DCL Self Service Data Platform

As of 12 Sep 2024

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

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

patients
e Round-the-year application

Draft research 2 9 6 0,
264 hypothesis / proposal (95 A))
(84%)
Completed applications*;

App”CCIﬂOﬂS 49 Conduct research (Onsite & Remote access)
(since Oct 2020) (16%) (Ethics approval

required) 7

Continued research via Collaboration
Project

A 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
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Data Collaboration Research Outcome

Projec
t

Publication Type

Publication Title

Journal/Conference

predict severe hypoglycemia leading to hospitalizations in older adults

ith diabetes: a territory-wide cohort and modeling study

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

A41  |Paper Epidemiological changes of neonatal early-onset sepsis after the The Pediatric Infectious Disease
implementation of universal maternal screening for group B Journal
streptococcus in Hong Kong

A80 |Abstract & Trends in all-cause and cause-specific mortality in older adults with and  |American Diabetes Association

Poster without diabetes: a territory-wide analysis in one million older adultsin  |(ADA) 83 Scientific Sessions
Presentation Hong Kong

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

A116 |Abstract Al blood signature in common blood tests for detection of gastric 2023 ASCO Annual Meeting
cancer in a cohort of 190,000 individuals

A145 |Abstract A Routine Blood Test Big Data Signature Demonstrating the Role of World Stroke Congress 2023
Inflammmation in Infracranial Aneurysm Pathogenesis: A Territory-wide
Study in Hong Kong

A145 |Abstract High Sensitivity Routine Blood Based Detection of HCC: An Al model from[European Society for Medical
220k patients Oncology Congress 2023

A206 |Abstract Thyroid Eye Disease: A Territory-wide Epidemiological Study from 2000-  [The 16t Congress of Asia-Pacific
2017 in Hong Kong with 123,889 Autoimmune Thyroid Disease Patients Vitreo-Retina Society 2023

A206 |Abstract Epidemiology and Predictive Modelling for Moderate-to-severe Thyroid [Association for Research in Vision
Eye Disease in Hong Kong — a Territory-wide study of 140,776 and Ophthalmology — Annual
IAutoimmune Thyroid Disease Patients Meeting 2024

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

A62  |Abstract Post-hospital Falls in Older Patients: Investigating Associated Factorsin |27t East Asian Forum of Nursing
Domain of Hospitalization and Subsequent Care Scholars

A107 |Manuscript A machine learning-based risk score for prediction of infective
endocarditis among patients with Staphylococcus aureus bacteraemia [Journal of Infectious Diseases
- The SABIER score

A80 |Paper Trends in all-cause and cause-specific mortality in older adults with and  |American Diabetes Association
without diabetes — A tferritory-wide analysis in one million older adultsin  |[(ADA) 83rd Scientific Sessions
Hong Kong

A80 |Paper A novel electronic-health-record based, machine-learning model to PLOS Medicine

Publications in international

conference / journals
(as of 26 Aug 2024)
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° Hosptal Authorty 30+ years of HA

qus data (CMS, ePR
Clinical Management System etc -)

Artificial
Intelligence

NNOVA
DATA.COLLABC i

Algorithms from HA internal /
HADCL Collaborators /
External Suppliers

A Autonty

‘Gvey magarery SyFom

Learning

Automatic Hip Fracture
Detection Using Deep

Chronic Viral
Hepatitis

Blood stream @/

infection
complication

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

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

ITINNOVATION
DATA.COLLABORATION.LAB

Scale Up

* Build up data & processing capacity
e Strengthen research support & education capability

Expand Service Profile

e Study feasibility of controlled data access via API / tool
* Explore commercial sector collaboration

- |
i ‘

Stimulate Healthcare Innovation

e Integrate into HK innovation strategy

. /,-\\ e Contribute to HK Smart City via HK Healthcare Cloud
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Data as a Service

INMNO N
DATACOLLABORATIONMLAB

Policy Address

64. ..... Clinical data, clinical trials and drug

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

Objective:

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




Opportunities & Challenges

e Al Proof of Concept to Scalable Al 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 Al Through Explainability

* Privacy and Security concerns

— Formulate Al Governance

* Reduce risks and tolerate ambiguity intrinsic to Al’s predictive value



Table 1] Interdisciplinary teams may consist of stakeholders
from different categories

Stakeholder categorles  Examples

» Clnical axpeds

o M| reserrchers

o Hes 1 information and =chnology experls
s implementation 2xperts

» Hosaital admin steators

» Insbitutional leadesh p

» Regulatory agenciss

» State and fzceral government

Knowladge sxperts

Deasion makes

Lsers = Nurses
» Physiclans
» Labo-atory techricizns
» Patients
» Friends and family Uramily?

Clocs g ihe s

right orch'ems _ER a) "

sclrica rvevisice? —22mm—

* aoprooriat data’? =3 ‘Eﬁ Developng & usety Sakbion
¢ ccligborgtors? s 2313 provenznca”

. * Qrourd ttn?
Coxsideriry ' vhicd srplcaiors

« gohntion o succosa?

Figarous ovauaton

and tmowghm.l : « nthiced ngacemant?

roporing « b as comecton?

» modul| uzw?

* sonziod crodictions? ,

« sharec modeloods? 6 Degioying resporshly

* prespotNe porionmancse?
o ciinical nad?

* safety montorng ¢

« fnlire moxdes?

Makng tic marke:
* modical doAze? (/
« model usdes

Fig. 1| A madmap for deploving affective ML systems in health care.
By following these steas and engaging relevart stakzkelders zarly in 21z
process, many issues stemming from the complesity of adopiing ML in
oractice can be successiully avoided

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



http://www.nature.com/naturemedicine

(1) Training data
Used by ML algorithm to
configure output function

(2) New data
Exposed to output function
to get prediction

Source :

“Black box"

with output function

Prediction
(different types
exist)

based on ML algorithm

Explainable Explainable
Data Predictions
What data was used What features and
to train the model and weights were used

why?

for this particular
prediction?

Explainable
Algorithms

What are the individual
layers and the
thresholds used for a
prediction?

Questions around Al explainability help us understand how data, predictions

and algorithms influence decisions.

https://miro.medium.com/max/1864/1*1wy |-q16tmNbVkLOaCwOQ.png

https://editor.analyticsvidhya.com/uploads/56833Al-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

e 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 Al) in healthcare | npj Digital Medicine (nhature.com)



https://www.nature.com/articles/s41746-023-00873-0
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C/I”ICG/AI pI’OdUCtS (> 10 products in HA)

J Relieve Frontline

\/

Improve Clinical

\/

Continuous & Sustainable

Workload Quality Improvement
Al CXR Al CXR Hip Al Hep B Command Centre CT Brain
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DM Risk Al AlHep C Fundus & OCT Patient Bone Age
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% Risk alert %%

ISSUE71 OCT 2023
A Risk Management Newsletter for Hospital Authority Healthcare Professnonals

IN THIS ISSUE
con ves soer et RO Sentinel Events (SEs) (2Q 2028) Serious Untoward Events (SUEs) (2Q 2025)
Retained Instruments / Material Local Sharing
Wrong Body Part <+ CXRAI
Oopening Message ) ..
HARNESSING THE POWER OF RI A\

The integration of digital technology with medical care has been underway in HA for
three decades. This started with CMS and has accelerated with HA Go and the Smart
Hospital. The goals of digitisation have always been to raise the quality and safety of
care delivered to patients and to streamline the workflow of staff but now the
development of artificial intelligence (Al), first with Big Data driven machine learning,
and then with Generative Al (such as ChatGPT), promises to be a game changer.

Local sharing

HA is actively exploring this technology. We have deployed Al to review chest X-rays,

* hip X-rays and brain CTs routinely and more radiological and image based Al is in
development. Al is helping predicting patient discharge and we are exploring Al to
predict patient deterioration. We have seen the power of this technology to improve
quality and safety, but we are also very mindful of the risks.

Al models must be carefully validated against HA data in HA’s Al
Lab to ensure they perform well locally, and we must deploy
them suitably within our clinical workflow. We must understand
the impact of deploying each Al, particularly the impact on
clinical decision making. Al development must be a collaborative
process led by clinicians, to ensure that the Al advice is accepted.

The combination of Al and smart medical care has *
endless possibilities, but as the saying goes, “with great ,
power comes great responsibility”. Moving forward, we .
must ensure that Al is deployed in HA safely, effectively *
and responsibly.
THE FINAL DIAGNOSIS IS YOURS: AI'S ROLE AS A
INSIGHTFUL ASSIST. NOT STANDALONE SOLUTION

(Credit to HO QS & ITEHI Division)

. ; ' Dr NT CHEUNG
Head of lnformatlon ‘l!chnblogy and Health Informatics, HAHO




Thank you

Dr Anna Tong

Chief Manager (eHealth), HO IT&HI
Hospital Authority
tongyh@ha.org.hk




