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Introduction

O Risk scores important in cardiac surgery

O Local/Operation Specific Risk scores important for “local
monitoring’

O For International ‘benchmarking’ need validated risk models
that cross boundaries

O International ‘benchmarking’ important tool to compare
outcomes and establish standards




Euroscore: 1999 (European System for
Cardiac Operative Risk Evaluation)
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Buropean system for cardae operative nisk evaluaton (EuroSCORE) ""
5.AM. Nashef”, F. Roques, P. Michel, E. Ganduchean, 5. Lemeshow, R, Salamon,
the Eura5C0RE study group
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o 20,000 patients
O 97 Risk Factors




Euroscore
Logistic Component 2003

Predicted mortality = o 50+ 2P XY 1, o o+ TN

O Same 13 components

wherg

£ 15 tha namuml logarithm =2. 718281825

O More Accurate

po is the constant of the logistic rapression equation = -4. TERER4

Fi 15 the cosfiicient of the vanable Xi in fhe lozistic regression equatton provided m the table below.
Xi=ifacateporical risk factor s present and 0 if it is absent

For aze, Xi= [ if poftent age < 60; 30 increase by oos point per year tharzafier,

bence for age $0orless Xi=1, ape 60 Xi=1, age 61 Xi=13, and 10 on.




Bayes Tables: United Kingdom Data

The simple (5-factor) CABG Bayes score

r' n' p" odds" R" | weight"
OVERALL 835 33,392 2.5% 0.026 NA -36.63 r n' p" odds"” LR' weight "
<56 vears old OVERALL 835 33,392 2.5% 0.026 NA -36.63
U <56 years old
36-60years ald 56-60 years old
5 61-65 years old 2 clesyersald
66 70years od 0 570 7 0028 1090 056 66-70 years old 183 6,730 2.7% 0.028 1.090 0.86
! 71-75 years old 195 4,952 3.9% 0.041 1.598 469
71-75 years old 195 4952 3.9% 0.041 1.598 469 . >75 years old 153 2325 6.6% 0.070 2.747 10,10
>75 years old 153 | 235 | 66% | 0070 | 2747 | 1010 g, _17m M8 | 2941 | 40% | 0042 | 1630 | 488
5 ; a 2 1701.80m2 201 6,079 2.9% 0.030 1.156 1.45
fe <1.7m? 118 2941 4.0% 0.042 1.630 488 'E Pp—
ms 1.70-1.69 m2 201 6,979 29% 0.030 1.156 145 = >239m2
g 1.90-239m2 g No 162 5,055 3.2% 0.033 1.291 255
»2.39m2 -g Yes
g Good EF £ i
Yes 462 15,773 2.9% 0.030 1.177 1.63
iE Fair EF 248 8410 2.9% 0.030 1.185 1.70 B =
PoorEF 185 2,044 9.1% 0.100 3.880 13.56 g Yes 138 3,919 3.5% 0.036 1.423 353
5 e B Good
E Urgent - o i T = = i Fair 248 8,410 2.9% 0.030 1.185 1.70
: ' ’ ' Poor 185 2,044 9.1% 0.100 3.880 1356
g Emergency 126 914 13.8% 0.160 6.235 1830 p Flective
| = 0,
.E 2 None § Urgent 247 8,142 3.0% 0.031 1.220 1.99
= - _ & Emergency 126 914 13.8% 0.160 6.235 1830
& o Oneormore 87 1,335 6.5% 0.070 278 10.00 : Dialysis = e BET o EFE Tz
E g FElevated creatinine 85 1,071 7.9% 0.086 3.361 1212
T None
i E None
&8 oneormore 87 1335 6.5% 0.070 2718 10.00




Aim of Study: 1

O To test the applicability of these 3 commonly
used predictive risk models in Hong Kong:

= additive EuroSCORE,
= logistic EuroSCORE,
= complex Bayes score (CABG only)




Methods 1

0 Nov 2005 to Jul 2009

0 Data prospectively collected all patients
(n= 1168) undergoing cardiac surgery

0 Demographics, automatically generated risk
scores, Intra and post-operative variables
recorded.




DATA COLLECTION: Principles

0 Most accurate data

collected at the “point

of clinical care’

O Professional
responsibility of all
groups who deliver
care

The Aundit Trail
The primary ountcome 15 m-hospital death.

Patient Admitted/Surgery
Automated Demographic Data Entry

Patient Jouney
Data Entry at “Point of Clinical Care *

|

Case note goes to Audit Office
Discharge letter completed
Case note returned to Medical Records Dept
Data Entry to Computerised Database by Research Assistant

!

Data Analysis and Review
Data review involves
Checking if case is on the database with comrect demographic details and matched
to the comrect consultant

) Beviewing completeness of the data. All fields nmst be complete from admission

lischarge. Any blank fields are flagged for subsequent completion

the accuracy of the data. Audit Officer reviews all vanables for

v between database and case note. Identified discrepancies are
reviewed with each firm’s HSTand database amended as appropriate. A final
audit check is done to ensure changes have been made accurately and the record is
then locked. This process ensures data cannot be altered once valhidated, without
the ntervention of the Andit Officer.

The above process 15 completed for all adult cardiac surgery cases. The process
ensures that the data on the database iz complete and accurate, hence ensuring
validated guality data.




Automated Demographics and Risk
Calculation (Dendrite system)

EUROScore Calculaton

Inelicnt Wieb - Demographics Full ¥ 1,11

PWHCUHK - Cardiac Surgical
Database

Full Patient Demographics

Previous Page | ‘ Next Page | | Save & Exit |

2 El ICS O -
nfcrmation Contact Information
core Lalculation
1 EUROS Calculati
Patient Search Ying Lan N
e - o |_Pasen:Searn | atonig
Hao 1 Add
Hospial | i0aeA @ ddrese |[H | EuroSCORE
Town/ Factors Response
s & | | e ] e ] s ]t
J City |
=] county |[Shek Fai House Chun Shek Estats] g2 |52 2 |-0666354
; :
orename | Sy = Gender | Female 1 0.3304052 |
Hddle | Chronic pul o
Post Code I ronic pulmonar:
Name disease | — U
o @3 Mﬁ I | Extra-cardiac No
arteriopathy
Home Neurological
Gender || \ale o | |9271425° | dysfunction D
Date of Work Previous cardiac
Birth 28 November 1847 @ I | surgery
Exit Application Current E Mobile I | Serum creatinine
Age Exit Apy >200 pmol/ |
'y Date of Fax i iti
Death Namber || | Dendite Clinical Systems :‘_tt'_"ele"dc'“rd':fs
il Cupymhl|mzmﬁ ritical preoperative |
Discipling Address I state
Hospital | Unstable angina No
LV dysfunction H Good (LVEF >50%)
el ] origl | Recent myocardial
Recent myocardial
ke & origia infarction 5
GPF Name Religion I:l Pulmonary PA Systolic less than or
hypertension equals 60
Mﬂr: : Hﬂl;ﬂll D Emergency procedure | Elective
Other than isolated ”
TABC | cABG alone
Save & Exit_| [ Uplosd Mediz.. |[ ViewMedia. | [ Delste Media.. | et

[@ Denotes required fields

Surgery on thoracic

aorta

Post infarct septal
pture

| No Aortic Arch Procedure

No

Additive EuroSCORE :

Logistic EuroSCORE :

ity pwlsurgery csp usar/cdb PWHCUHE EUROS<areCalculation.csp 2610212007




Methods 2

O The Applicability or Predictive Accuracy of the
International Predictive Risk Models for our
local population is assessed by Receiver
Operating Characteristic (ROC) curve (% true
positive vs % false positives) and Calibration
plots.




Results
ROC curves: Validation of EuroScores In

Hong Kong (n=1168)

O Additive Euroscore
ROC Area 0.78

m Observed v. Predicted
mortality:

2% v. 4.2%

100+

80+

60+

401

% True positives

O Logistic Euroscore
ROC Area 0.77

0 10 20 30 40 50 60. .70 80 90 100 m Observed v. Predicted
% False positives mortality:

2% v. 5.2%

20+




Calibration plot: logistic Euroscore: all cases

Percentage mortality
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Results
Calibration plot: Complex 9-factor Bayes
score for isolated CABG (ROC 0.82)
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Results:1

O International scores performed well In
applicability and discriminatory capacity




Aim of Study: 2

0 Compare local ‘risk-adjusted’ outcomes with
International data

O International benchmarking




Benchmarking vs UK National Database

Pilot ‘International Benchmarking’ against National Database
UK National Database 400,000 records
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Methods 3: Independent Data Extraction

0 Nov 2005 to Jul 2009

O Independent ‘remote’ data extraction
= UK Society/Dendrite

O Independent analysis/benchmarking
= UK Society/Dendrite




Introduction

The Society for Cardiothoracic Surgery in Great Britain & Ireland : !‘

e, The Society for Cardiothoracic Surgery in Great Britain & Ireland Sixth National Adult Cardiac Surglcal Database RﬂPDI’t
L Sixth National Adult Cardiac Surgical Database Report
910312005 19/03/2009
Table of contributing centres: United Kingdom and Ireland Table of contributing centres: Private and overszas hospitals
City Hospital Year of contribution Total
cases
2004 2005 2006 2007 2008
Aberdeen Reyal Infirmary « e e . 2 Group/ Country Haospital Year of contribution Total
Baslldon Basildon Hospital L] 1
Belfast Rayal Victoria Hospital . - . . e L
Birmingham Cueen Elizabeth Hospital - - . . . 4
EBlackpeol Victoria Hospital - - . . . 4! 2004 2005 2006 2007 2008
Brighton Royal Sussex County Hospital . . . . . 3 Galm‘,r Clinde 1 hespital ] ('] '] '] 103
Bristol Rayal Infimary . . . . . 5! ,
Cardiff University Hospital of Wales - - . L] L] 4. HCA Intenational E hnspnals L] L] L] * * w
Cork University Hospital . - ] . . 2 1 hnsph:l & & BET
Coventry Walsgrave Hospital - - . L] L] 3!
Dublin Mater Misericordias Hospital . . . . 2 1 hizspital [ ] ] ] 340
Dukslin 5t James's Hospital - L] L] L] L] 2
Edinburgh Rayal Infimary . . . . 3 1 hospital . . . . Lot
Glasgow Golden Jubilee Hospital . . . . 1 Prince of Wales Hospital ® & '] 729
Glasgow Reyal Infirrmary - - . . . 2!
Glasgow Western Infirmary - - . . . 3!
Hull Caste Hill Hospital e & e e @ 4 Totals 3 4 [ 7 7 6,212
Leeds General Infirmary - - . . . 5
Leicaster Glenfield Hospital - - . . . £
Liverpool Candicthoracic Cantre . . . . . 8
London Guy's &5t Thormas's Hospitals - - . . . b7
London Hammersmith Hospital - - . . 2
London Harefield Hospital - - . . . 4
London Kings College Hospital - - . L] . 3
London The Heart Hospital - - . . . 5
London Reyal Brompton Hospital - - . . L] 4!
London Barts &the London - - . . . B
London 5t Geomga's Hospital - - . L] . 5
London St Mary's Hospital ] ] 4
London Wellington Hospital - - L] L] . Ul
North Cheam St Anthony's Hospital . . . H
Manchastar Rayal Infirrmary . . . L] L] 4
Manchester Wythenshawe Hospital - - . . . 5.
Middlesbrough James Cook University Hospital . . . L] L] Soan
Newscastle Frzeman Hospital - - . . . 5199
Nottingham City Hospital - - . . . 3,205
Oxford John Radcliffe Hospital - - . . . 4570
Papworth Papworth Hospsital - - . . L] BBS2
Plymouth Deniford Hospital - - . . . 5218
Sheffiald Narthern Ganeral Hospital - - . L] . 5437
P I | Hospital - - . . . 4289
Stoke-on-Trent N Staffardshire Royal Infirmary . . . L] L] 4833
Swansea Maorriston Hospital - - . . . 3822
Waolverhampton Mew Cross Hospital - . . . 2994
Totals 39 n 42 40 42 14754

uon>npoJjul



The Society for Cardiothoracic Surgery in Great Britain & Ireland ; !1
Sixth National Adult Cardiac Surgical Database Report

Draft print date: 02 Apr 2009 02:00 PR

Funnel plots

- We have benchmarked cutcomes for all surgery, CABG and isolated AVR surgery against the contemporary
recalibrated logistic EureSCORE, as described in appendix **. For simplicity we hawve simply used 0.5 of the
logistic EuraSCOHRE for the alf surgerny comparison. We have usad the exact calibration factors of 0.44 and 0.34
respectively for AVR surgery and CABG.

Outcomes at the Prince of Wales Hospital fall comfortably within the contral limits for all operative groups,
showing satisfactory quality.

xI=
=
=
All opertions: Risk-ad justed funnel plot on mortality by hospital; g
risk defined as 50% logistic EuroSCORE; financial years 2006-2 008 ey
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Mortality

Thera are no significant differences in either obsarved or predicted mortality (by logistic EureSCO0RE) betwesan
practice in Hong Kong and that in Great Britain and Ireland, for any opearative group.

mortality and procedure for the financial years 20062008

N
E Herng Komg United Kingdom
= Count | Obsarved | Predicted | Count | Observed | Predicted
'!."_ rata rate ' rate rata'
= CABG alone 404 1.0 29 65,396 A5 45.
BAVER 47 4.3 LA 11,429 FT s
AVR and CABG 8 0.0 19 8,281 9.7 9.7
MVER A0 (R ] 4.8 2,132 10.2 10,2
MVR and CABG 5 0.0 77 815 135 13.6
All surgery 709 2.1 a7 110,987 6.7 6.7

i Predicted as per the logistic EureSCORE

A comparison of observed and predicted, procedure -spoecific mortality rates in
Hong Kong and the UK & Ireland; financial years 2006-2008

PoWH Hong Kong B Obssreed 0 Predictad
LUK & Ireland L] Observed M Predict=d

20%

1&6% —

12% — :|:

Mortality rate

I
All surgery CABG alone ANVR ANVR and MWV MVE and
CABG CABG

Procedure
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Oth er post-operative outcomes

o

Im genaral the othar post-operative outcomes sean at the Prince of Wales Hospital are excellent, with a lowear
incidence of all complications thamn in the remainder of the SCTs database.

Other post-operative outcomeas;: the upper numbers represant the crude percantage mortality rate and tha
lovwar numbers the count within the sub-group ; fimancial years 2006-2008

Re-operation for Mew post-operative Mew post-operative
bleaeding stroke HF / dialysis
PoWH HE LI 8l PoWH HE LR 8 | PoWH HE LI & |
CABG alona 1.5 3.2 1.0 1.1 03 25
402 56,057 205 57,632 400 56683
ANVRE alone 0.0 5.5 2.1 1.7 0.0 3.1
47 2683 47 10,234 47 2970
ANR & CABG 0.0 5.9 040 2.7 0.0 LB
a8 7101 8 7405 B 787
MY repair alone 0.0 =] o0 1.2 .o 2.1
9 1,905 9 1,942 @ 1 B&6
MWVER repair & CABG 3.3 5.0 040 2.5 oo 9.0
3 1,147 2 1,190 32 1,125
MWVER alone 4.2 5.2 00 2.8 oo 5.5
48 1,786 45 1,875 49 1827
MVE B CABG 0.0 8.5 200 3.7 oo 12.2
5 592 5 F21 5 711
all 1.9 4.7 1.5 1.7 0.4 3.9
FOD 94,636 B8 o7 170 690 95,153
Summary

This analysis describes methodoloay that will enable amy organisation, or group of organisations, in the weorld
o compane their outcomes against a comprahansive naticnal dataset darived from complate coverage of all
operations in MHS hospitals in the Wnited Kingdom. There are systeamatic differences in case-mix between thea
Prince of Wales Hospital im Hona Kong and the pooled United Kingdom data, but on both crude and risk-adjustad
mortality the outcomeas are in line with United Kingdom standards, as are the complication rates. Thase data
should provide reassurance for patients, clinicians, managers and commissioners of services at the Prince of
Wales Hospital that the cardiac surgery programme is safe, and that the unit is actively looking to monitzr and

improwve its standards.

solpuaddy



Results
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Summary

This analysis describes methodology that will enable any organisation, or group of organisations, in the world
to compare their outcomes against a comprehensive national dataset derivad from complete coverage of all
operations in NHS hospitals in the United Kingdom. There are systematic differences in case-mix between the
Prince of Wales Hospital in Hong Kong and the pooled United Kingdom data, but on both crude and risk-adjusted
mortality the outcomes are in line with United Kingdom standards, as are the complication rates. These data
should provide reassurance for patients, clinicians, managers and commissioners of services at the Prince of
Wales Hospital that the cardiac surgery programme s safe, and that the unit is actively looking to monitor and
improve its standards.



Results
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Cardiothoracic Surgery
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Summary

This analysis describes methodology that will enable any organisation, or group of organisations, in the world
to compare their outcomes against a comprehensive national dataset derived from complete coverage of all
operations in NHS hospitals in the United Kingdom. There are systematic differences in case-mix between the
Prince of Wales Hospital in Hong Kong and the pooled United Kingdom data, but on both crude and risk-adjusted
mortality the outcomes are in line with United Kingdom standards, as are the complication rates. These data
should provide reassurance for patients, clinicians, managers and commissioners of services at the Prince of
Wales Hospital that the cardiac surgery programme is safe, and that the unit is actively looking to monitor and
improve its standards.

in Grewt Brftain & [refand
Robin Kinsmean B5: FhO
Patar Walton W M8 BH: MBL
Dendrte Clinical Systams




Conclusion:1

O Using prospective data collection and an automated
analysis system, validation of ‘internationally’
recognized risk-scoring systems for the local
population was performed.

O ‘International’ benchmarking of outcomes using
a recognized National Database was achieved
= Reassurance of standards




Conclusion: 2

O Ability to ensure performance conforms to
Internationally published and risk-adjusted standards.

0O Move towards ‘local’ and ‘international’ real-time
monitoring of outcomes and quality accounts.




The End
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