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Clinical Systems - Service Coverage

300+ Old
Age Homes

Clinical System
Service Coverage T~

l‘.\\ ..‘ |
t \

[ul . i
g =S :
= 3

‘ |

120 Pathology 3 o (LA
Centers [y K ~ 74 GOPCs
9 Obstetrics i 1. J = - — 21

Units

Operation
48 SOPCs Theatre



Clinical Systems — Patient Care Delivery Journey

Patient [
Admit

Laboratory
(LIS)

(RIS)

Radiology Radiology
Imaging (RI

o |

v Retrieval

Theatre (OTMS)
v’ Theatre %magemem‘ / booking

Operating ]

.| AHistory
- taking
.| APhysical

Problems."é

examination /.

v orders l\ \/ results v or‘ders\ v results

~| Investigations, Diagnosis, Treatment, Procedures

Outcomes \- -

v radiological exam
v laboratory tests

v Progress notes

v’ eflu, ePaed, eSARS
vNDORS

vECG

v'GRR

v'Family Medicine
v'Community care

. v'In-consultation

v Outpatient MOE

v' Drug - allergy check
v Drug - Drug check

v’ Allergy/alert

v’ Clinical Documentation
v GCD

v Nursing Summary
v'Psy Summary

v’ Generic requests

v Rehabilitation

v Surgical operations
v Endoscopy record

[
|

M
Patient [\/ Organ Transplant

v Coding of discharge \'-:
diagnosis & procedures\ -
v Drug prescription
v’ Discharge summary
v Referrals or replies
to other clinicians

v Follow-up appointment /.-
booking i

dical reports

Loan

Record [Med

Record }

Tracing Sys (MRTS)

v

posmmiion] GCECBAD  /Tnmnizotior care (ORTS) _ e
.................... / /'r'_'_' ............................................ l/ :::
prescription dispensed \
Patient Ansaint V/t PaTIenT
registration, ppointmen Discharge
y Pharmacy Electron [Booking (OPAS | 9
Assignment Patient Record

Mortuary Inf. M
[Sysfem (MORIS)} Patient

Deceased

— > [ Hong Kong Patient Master Index - Patient Administration (IPAS)]




Clinical Systems Development In HA

e 1990 - “Green fields”

e 1991 - Patient Administration

e 1992 - Pharmacy system

e 1993 - Lab results online

e 1994 - Radiology information system

e 1995 - Clinical Management System (CMS Phase I)

Clinician documentation and order entry

e 2000 - CMS Phase Il (incl. eectronic Patient Record (ePR))
e 2003 - eSARS

e 2004 - ePR Image Distribution

e 2006 - ePR sharing with private sector

e 2008+ — CMS Phase Il

e 2009+ - Filmless Hospital

e 2010+ - IPMOE project



Critical Success Factors

Proper Governance Structure
Strategic Planning

Clinician Engagement

— Driven by clinician

— Designed by clinician

— Used by clinician

Dedicated IT development team with
mature technology

Develop and Roll approach



IT Governance

Governance Domains

IT Principles
IT Infrastructure Strategies
IT Architecture

HA Board

HAIT Services
Governing Committee (ITGC)

Chair: HA CE

IT Investment Priorities T Advisory Commitee (ITAC)

Chair: Dr. John Strickland

Business Application Needs

HA Directors Meeting (DM)
Chair: HA CE

Decide

Advise

Recommend

Clinical Informatics Program
Steering Group (CIPSG)

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

IT Portfolio

Virtual Office of the CIO

ERPS Program
Steering Group (ERPSC)

Sponsor Ms. Nancy Tse, D(F)

Technical Infrastructure
IT Central Management Team
Mr. Andre Greyling, CIO

Performance Reporting/KPI’s

Financial Management Performance

Meeting Agreed Service Levels

Delivering Projects on Time and Within Budget
Residual Risk Matrix

Progress on Strategic Change Initiatives
Benefit Realisation




Clinical Informatics Program
Steering Group (CIPSG)

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

CLINICAL INFORMATICS
PROGRAM OFFICE
(CIPO)

|

1

REQUIREMENTS

FUNCTIONAL GROUPS

SPECIAL
CORPORATE
REQUIREMENT

Grours

I IMPLEMENTATION

CLUSTER
CLINICAL
INFORMATICS
COODINATORS

DEVELOPMENT

NEW CLINICAL
SYSTEMS
DEVELOPMENT
WORKING
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Clinical IT Systems Governance




The HK Patient Master Index

« Using Hong Kong Identity Number (HKID #)

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

« HA HKPMI contains 8 million records

Uniquely 1dentify all patients and can
facilitate linking together episodes of care



Evolution of CMS

Phase | - Functions
Discharge summary

Clinician coding of diagnosis &
procedure codes

Ordering of medications and
laboratory tests

Retrieving laboratory and radiology
results

Medication history
Electronic booking of appointments

Generate referral or reply letters
and reports

Cross hospital information enquiry

Phase Il - Modules

Generic Clinical Requests
(Order Entry)

Generic Results Reporting
(Forms)

Clinical Data Framework
Outcome Documentation
Medication Decision Support

Clinical Data Analysis and
Reporting

Electronic Patient Record (ePR)




Electronic Patient Record - ePR

* Web-based lifelong longitudinal record of
all healthcare transactions for all Hong
Kong citizens

* Many data formats (textual, numerical and
digital images)

 Patient privacy protected with access
controls and full audit logs

* Avallable at all 162 facilities in the HA
— Now extending to external providers



Clinical Systems are essential in HA

Each Day... To Date...

35,000+ clinician users

(Doctors, Nurses, Pathology, 8,800,000 patient records

Pharmacists, Radiologyi,...) 500,000,000 ePR Lab records
100,000 patients 1.5 Terra Bytes ePR data volume
10,000,000 on line 3 Terra Bytes ePR Images

transactions (clinical)
- Peak usage: 30,000 tran / min &

~C9

or 500 tran / sec
700,000 ePR transactions
18,000 clinical workstations



100.000%

99.950%

99.900%

99.850%

99.800%

99.750%

99.700%

100.000%
99.995%
99.990%
99.985%
99.980%
99.975%
99.970%
99.965%
99.960%
99.955%

-~ 99.993%

-~ 99.982%

99.968%

= "5ystem Ava

1 ed
IVIRSHIBS

‘%9.998%

99.997 99.995%

99.990%

99.977%

9.985%99.986%

Q3/09 Q4/09

100.000%
99.980%
99.960%
99.940%
99.920%
99.900%
99.880%
99.860%
99.840%
99.820%

100.000%
99.990%
99.980%
99.970%
99.960%
99.950%
99.940%
99.930%
99.920%
99.910%
99.900%

99.996%

99.984%

Q3/09 Q4/09 Q1/10

[7] scheduled Downtime  [_] Unscheduled Downtime [ Total



99.994% 99.995%

100.000% 100.000%
99.995% 99.980% |~
# 99.957%
99.990% 99.960%
5,965 99.940% L
. 0
99.920% |~ . . ; 99.906%
0,
99.980% 00.900% b
0,
99.975% 99.880%
99.970% 99.860% -~
99.965% 09.840% -
Q3/09 Q4/09 Q1/10 } 3/09, _ . Q4/09 Q1/10
System Availability
99.9979% 99:999% 99.999% 10.000%
100.000% [~ 100.000%
99.990% | 99.990% 99.987%
99.980% |
99.970% - 99.980% 99.972%
. 0
99960% e 99970% 9.965%
99.950% |~ 99.960%
99.940% |~ 99.950%
99.930% - 99.9400¢
99.920% - S
99.910% [~ - 99.930%
99.900% < 99.920%
Q3/09 Q4/09 Q1/10 Q3/09 Q4/09 Q1/10

[7] scheduled Downtime  [_] Unscheduled Downtime [ Total



Patient Administration
Systems

« Patient Master Index (PMI)

 [npatient Admission

« Qutpatient Appointment
Booking




Patient Administration Data Interfaced to Equipment

- Facilitate patient
administration
process :



ePR - Patient Summary

Name.,

| Summary | Schedule

Patient

- B Procedure
&4 Clinical Note
B Al
B Discharge Note
i~ B OP Note
- B AE Note
£ Radiology Record
B Radiology Result
B Radiology Appointment
E-& Medication
i B Dispensed - By Episode
.- B Dispensed - Summary
&8 Procedure Record
BERS
-B OTRS
£ Laboralory Result
i B Blood Group Resull
- B Cumulative Common
&4 Spedalty Profile
B Medical
B0OM
B Immunology
i— B Liver
i~ B Renal
B Thyroid
B Anaesthetic
B SARS
- B Common Profile
... B Biochemistry Result

UVD. VLUII IV [CAaCL! T) AyT, Qoy SEX.T u m u
L AQ ’ - * ‘UL A ")
Last Entry Description Description
03/12/2004 (x14) End Stage Renal Failure Nil
311212003 (x4) Chronic renal failure
13/08/2003 Vomiting alone
210772003 Peritonitis related to continuous ambulatory b -
peritoneal dialysis 0T AIOUIA 0L -
2310672003 Kidney dialysis as the cause of abnormal Last Dispensed V Drug name (Route)
reaction of patient, or of Iater complication ke 11102004 AMITRIPTYLINE HCL (Oral)
14/03/2002 Hypotension A :
- - Ka 1111072004 (x2) ERYTHROPOIETIN BETA (Injection
3110/2001 Other specified surgical operations and
procedures causing abnormal patient reaction, ord | ks 11/10/2004 (x2) SUSTANON 250 (Injection
later complication
11/10/2004 SODIUM BICARBONATE (Oral
311102001 Wound bieeding, postoperative Y e RN RO
T = [3(0|*s 11102008 FANOTIOIE (Ora)
el '
Last Entry Description
03/12/2004 (x12) Haemodialysis
16/12/2003 (x2) Tenckhoff catheter removal
1411172003 Creation of arteriovenous fistula
16/09/2003 (x2) Insertion of Tenckhoff catheter Cagend HKPA! View NN
130772003 Bone marrow examination Service
13/07/2003 Echocardiography I?ale e : Hospttalv I Clinic Type Description
24/0172005 0845 YMTNYMTSCE SOPD Medicine / Ne
13/07/2003 Ultrasonogram of abdomen — —
v 06/12/2004 1330 QEH IP Medicine / Ints
13/07/2003 Whole body scan, gallium
130772003 CT abdomen with contrast
1310772003 Removal of haemodialysis catheter
13/107/2003 Insertion of haemodialysis catheter v
< 1o L | |




Laboratory Results

# | Electronic Patient Record (ePR) Mi=]
+Alert

Details

[—iwidaGoGay Sex Age:[2y

Case:[HNIBO04663(4)  HKID:[UUOD0Z26(3)  Name: [PATIENT, 000226

1 ) AnlE]e)e) 1 | e 1411252002 1l e 1A el
Mot Stated Mot Stated Mot Stated Mot Stated Mot Stated
ThiH AHM P

11.4 4 12.8

4 9 434

0.343 (1SS

MCHC -- 331 -- 331 341 = 35.3

Platelet - 515 T -- g T 514 T -- 192
VIR -- 7.5 - 107 T 71 - 5.0
APTT 29.4
Frothrambin Time 11.49
Sodium -- -- 137
Fotassium -- -- 4.0
H e Irea - = 5.2

------ B Mon-numerical Resul|SEEUTLTE - - 94
Frotein, Total - - 71
Alburmin -- -- 41
Bilirukin, Total - -- 2

Elilnlkaline Phnsnhatase Total - - qn




Image Distribution via ePR

HKID: K1001000 Name: PATIENT, 305987 (%5 A) DOB: 011211965 (Exact?Y) Age: 39 Sex: F Death:N
Patient Name
PATIENT, 30599708 \) »
& Request Date Period C Request Date Range
Period: IAD 'I OR FomDate: | T ToDate: | e [ reset
HNO5S0000002 10/01/2005 14102 XRAY ﬂ E)Clavicle AHN _:J
HNDS0D00001 1070152005 1239 XBd i AHN
o ¢ase no 07/01/2005 145 alihiain AHN
No case no 07/0152005 1455 mouider +con AHN _l
No case no 07/01/2005 1453 XRAY I, ~C joint PYVH
No case no 07/01/2005 14:52 XRAY " Chest NDH
No case no 07/01/2005 1452 XRAY ?‘ Chest + Ba NDH e
Jd o - i i  ®
r Report copy | find N
Last Updated Date:  10/01/2005 1719 Last Endorsed Date: 10/01/2005 1719
Coment:
URGENT PLAIN CT BRAIN

Clinical History _ A i _ _ )
Head injury with LOC and vomiting (history from ePR: patient has history of NPC and Ca
lung)

=& Functional Qutcome

- B Rehabilitation Outeame Fe N R o ,
L@ Labo Reeuit -~ Smm non-contrast axial CT scans of the posterior cranial fossa
£ Labo gl -~ 10mm non-contrast axial CT scans of the rest of the brain
p Result
common Findings

Profile
There 1s a hyperdense subdural hasaatora in the left frontoparietotemporal region It

neasures Inn in thickness
There 1s mild mass effect with ipsilateral sulcal. wventricular effacement and mild midline

1stEndorsed By:  |RIS User for DEMO §2nd Endorsed By: |
tst Endorsed Date: |10/01/2005 1713 [2nd Endorsed Date: | =
4 |

Leveraging IT For Sustainability (:SE:) HOSFITAL Quality Patient - Centered Care Through Teamwork



Image Distribution via ePR

Cwe o il & b mEinl B iR 2
QAR A= &Rl S

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

2 Centricity Enterpnse Wi

PATIENT, 305997
1D: K1001000

3260 MRI TMJ wit... -
1812005 19:37:03 1 series

TMINEW surveyl.. Simages

Pictorial | ~. Sty Time suytee | mage Viewer

TMINEN T2VTRA 15 images | il Ve f ' \8 4 , 2
| ! . ! .

A
EREsEEEEN - Q - —-_'“\: f} L}

TMUMNEW STIRSS.,

16 Images

»

.| M #P.] Dk @M $1H] ORJec. ¢ @zl AR L00ES 947




ERS /OTRS Record

\ [Case NO. HNOBOO0O T XX OO UNVOR00BT4) |
Hospital Authority lsame: PATINET. FE2 FEI
Virtual Hospital MAN DOB T2 970
Sen ¥
= (Age at ooceare 37y [ININITNNENEEETIREINE
| Endescony [t 50 Somciame =Sy

{ Dc;odenos-copy o |

.

Selected images
are attached to
ERS record

Poge Iy

Pt tny SR IT WHT Uher am T A0 J008 5 17 o



Fie Clinical Investigation Enquwry Beooking DT Repart Doc/Print Other Systern Info, Admin.
”ma'*spmm.nxm@&éﬁnf-b

Logoff Cloze PEP PR HEPMI Die!Px Dizc Info Dizc Zum Rx Letter!Dioc PRI Eied Aszsign Tranzfer RT Menu Mext Pat

& |eFlu
Details +Alert
Case:[HNSB078684(Y)  HKID:[D442478(7)  Name: [FATIENT, 426446 |ﬁ/1\ Sex:M Age: [ily
Diagnosis  © Under lx. © Passible © Probable © Confirmed © Mot Influenza A (H&) Help | Last Update: NEW RECORD
Condition  © Satisfactary © Stable © Serious © Critical Ventilated Ces O Mo Save |

Lab Investigations Related to Influenza A within 3 months

Request Hospital Specimen Collection Date Laboratory Result Ready Date Test Result
NDH NASOPHARYNGEAL ASPIRATE 01-Hov-2005 PWH 01-Hov-2005 Influenza A Antigen NEGATIVE
PWH NASOPHARYNGEAL ASPIRATE 12-Oct-2005 PWH 12-Oct-2005 Influenza A Antigen NEGATIVE
PWWH NASOPHARYNGEAL ASPIRATE 10-Oct-2005 PWH 10-Oct-2005 Influenza A Antigen NEGATIVE
Symptoms Lakoratory Epidemiological Data Radiological findings Status Change Log Trestment

Presenting Symptoms :

" Fever 238" C Onset Date: I G

Resp. Symptoms

" Cough Onset Date: I— 43| ™ Sputum Onset Date: I s | | " Rhinorrhea  Onset Date: I 2
" Sore Throat  Onset Date: I— i I soB Onset Date: I s

Gl Symptoms
I Diarrhea Onset Date: I— £ 54 | I Abdominal Pain Onset Date: I H | " Yomiting Onset Date: I A
Mon-Specific
" Headache Onset Date: I— 24 | T Myalgia Onset Date: I HAE

Others:

| Onset Date:l ]

Fieady | omHIl  wEDI DF. SUFEFR: M0 EAMN DORIS |



& Clinical Management System
File Clinical Inwestigation Enquiry Booking Report  Doc,jPrink  Other System  Info.  Admin.

“m:nxﬁ@&%&qgm@

¥ 2= A& LE £ =

ClazeLagaf DxdPx Coan Sum OF Boak Rz Madify Bx  lxFequest Reminder  Letter!Doc O Infa Epec Form Referral Lak Result Rad Result PR Rad PRI Med Cert Mext Pat
& NDORS M[=] E3
MKC | Details |
AuAEHR YU, LONGAN
|M| 45y | DOB: 20-Apr-1961 | M766408(2) | MED | 5A-10 | Adm: 12-Apr-2006 | HNOS000013(2) |
___ReportDate [Edif  Disease |  Reportedby | LastUpdated [pat.SpecHosp [@H
30/06/2006 13:54 @ ﬁ Yiral Hepatitis CHMS, IT 30/06/2006 13:54 MED YH Log =
30/06/2006 13:53 @ ﬁ Tuberculosis ChMs, IT 30/06/2006 13:53 MED YH Log
f =
Motifiable Disease | Camriunicable Disease
O B Acute Poliomyelitis € Leprosy @ Scarlet Fever
i irvito
@ Amoebic Dysentery @ Malaria o Severe Acute Respi ry Syndrome
(SARS)
@ Bacillary Dysentery O Measles i ] Streptococcis suis infection
@ Chickenpox Li ] Meningacaccai Infections @ Tetanus
D 2 Cholera & Mumps @ Tuberculosis
@ Dengue Fever @ paratyphoid Fever @ Typhoid Fever
@ Diphtheria ] ] Plague @ Typhus
@ Food Poisoning i ] Rohies € viral Hepatitis
O B Influenza A(HS) |
Influenza A(H7) & Relapsing Fever @ wWhooping Cough
Influenza A(HY)
€ Jlapanese Encephalitis 0 Rubella [ ] Fellow Fever
@ Legionnaires’ Disease e

|Feady I wH | WED|

CMS. T 03-07-2006




Radiology & Imaging

Radiology Information System
(RIS)

Picture Archiving &
Communications Systems
(PACS)

Imaging distribution and filmless
operation

Others

— Radiology sharing

— Support of Olympics
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The workflow In Laboratories

Analyzer interface
server(s)




Automation by Interfacing LIS with
Analyzers

NIN Froduchon Oveme o Fawbogy 42359 - |

ety Dot | oo L2 [

T Y T Y R R R .

WﬁlﬁFWﬁrﬁ“ [ e o w0 ‘e-analv p (1)

e e e Pre-analytical stage
e

e O ] ) e e e WD [est requests automatically
L e R e B AR i \
e SR IR ) B . ] B R e download from LIS to

s analvzers, then results
automatically uploaded to

e v
L R — L]

Much work

auvtomated by
analyzer interface




EAI Gateway with Vendor CIS

« EAIl gateway interfaced with Vendor CIS via HL7
message

 |Integration service is SOA compliable

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

%S )

PN N
XML h

% : EAI
appliances

2 gateway j

Gnetusers  External parties

@ l‘LLP

Medical equipments

0 EAP Platform



VH 14/02/1984 s =
. PATIENT, ARNOLD PARAN ==
: . TESTING ON ADULT r=
) B9 W.RISTBAND‘ :5
CLz i A MR 2=
UV804897(4) F 23yr =]
=== CHAN TAI MAN BHA 3L q
&= DOB:01/01/2007 00:00 . siise i itk - Adult
o LT T
= - e . =
== HN1234567890 ok
= 2500607 - 12:50 =

Paediatric
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Drug Allergy Checking

Drug AIIe_rgy Alerts 69,000
Raised

Alert Accepted 32,000 (47%)

Alert Overridden 37,000 (53%)

Drug Drug Interaction Checking

DDI Alerts Raised 11,000
Alert Accepted 4,000 (35%)

Incidents of Misidentifications Alert Overridden 7,000 (65%)

in Laboratory Tests

Hospital A Hospital B Hospital C Hospital D All hospitals

Before introduction of 2D barcode system
No. of cases 132 4 59 42 697

After introduction of 2D barcode system

No. of cases 2 1 2 0 -
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Technical Platform

Enhancement |
Corporate Production Enhance System & Corporate Production
Storage Management

Data Centre A Data Centre B

Servers

| Servers

LU R LA L] |

Enable Real-time \
a Synchronization

Consolidate Consolidate
Corporate Servers . Corporate Servers

[
= -
Tjjj
Corporate SRR Corporate
Servers at HDCs Wﬂt Servers at HDCs



Network Enhancement

Intelligent
Strengthen Data Data Service Level
stwork Security Center Center Management

: lnternet

= CoOrporate Corporate
ll[“ll Servers Servers
B}

lilils i
> Upgrade m\!
i/ Network T

L e Bandwidth

N> l
A Broadband \ew\.

5 ul
Up.. &l -
= g

T

Zzsed on Metro By
Mobile \
Enhance - Ml . Resilience
esktop = \VA ',:." ECTCLLE -}}4_ o2 to floor level
Management &

Acute Hospital Acute Hospital
Non-Acute Hospital




Patient Benefits

Scheduled appointments for convenience

Having their whole record available at point of
care for more accurate and timely clinical
decisions

No need for repeated tests

Better quality care through clinical decision
support at point of care
Less repeated studies decreasing N % 1
radiation exposure e




Clinician Benefits

More efficient clinical
practice

No need to search for
Information and forms

Better decision-making S —
with comprehensive ,7
information b\

Avoid errors associated
with paper records




Organization Benefits

« Better use of resources

« Enforcement of policies
& best practice at the
point of care

« Data for planning,
research and
management




Forthcoming CMS II...
(2009 — 2013)



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

nase V — The Mentor

 Phase |l (1992-2001) — The Collector
 Phase Il (2002-2007) — The Documenter
 Phase Ill (2008+) — The Helper
 PhaselV — The Colleague

D




Clinical |
CMS
1‘ Phase 111 I

Communications=

Suldier

p. Decision support<

Knowledge
management
.




4 Perspectives

vl

Patient Perspective

Clinician Perspective

l' |

Operational Perspective . i Ill o =

"2 M
'&;!.‘ =
TUSIWIR0R & KL FOAOMS
3 Vg

Management Perspective




4 Strategic Objectives

1. Develop the content

— Standards-based, comprehensive, multimedia
patient-based ePR

2. Facilitate the process
— Support for operational care processes
— Workflow management and communication tools

3. Improve the outcome
— Clinical decision support at point of care
— Support for QA activities

4. Extend to the Community



v The Intel

v Risk Rec

9 Major Priorities

_ v" Informational Systems
igent Record

| v eHealth and Integrating
uction and Healthcare Sectors

Patient Safety

v IPMOE

v Departmental Systems

v’ Health Informatics as a

v Filmless Hospital Specialty

v' Advanced Systems
Architecture and
Information Architecture



Principles of Development

v “Engage and align”
— Broad-based clinical systems governance process

v “Develop and roll”

— Phase approach, constant user benefits

v “Generic and standardised”

— Configurable and sustainable

v’ “Manage the information value chain”

— Data definition, collection, reuse, aggregation, presentation

v “Keep the good”

— Migrate gradually and preserve the value



End
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Notifiable Disease and Outbreak
Reporting System (NDORS)




