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e Structure  Process of care
— New centres — Changes to Dataset
— Total PCI numbers (cut many ways) — Delays to treatment NSTEMI
— No of procedures per unit — Delays to treatment Primary PCI
— Effects of new units on existing units « Non coronary intervention
— PCl Operators — HOCM septal ablation
— Surgical cover — Mitral valuloplasty
— Day case activity — Other adult structural intervention
— Primary PCI units — Transcutaneous Aortic Valves
 PCI Procedure specific data « Qutcome
- CCAD — MACCE
— data completeness — ONS tracking
— Demographics — Outcome by lesion and syndrome
— indication for PCI / Clinical syndrome — Mortality by coronary syndrome
— Stents (BMS and DES) — Mortality for PCI of bypass grafts,
— Adjunctive therapy CTO, LMS
— LV support — Models for risk adjusted outcome
— Multi-vessel treatment — Cumulative funnel plots

— Additional interventional techniques
— Arterial access



Structure

2007 data: Ludman




Angiography Centres 2007

New Centres |
Royal Glamorgan Hospital

Kingston Hospital

Tameside Hospital

Addenbrookes Hospital

Queen Mary’s Sidcup

Centres ceasing activity
BMI princess Margaret, Windsor

Inverclyde
BUPA Murrayfield



PCI Centres 2007
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2007 data: Ludman

PCI Centres stop

Western General Edinburgh (moved to ERI)
King Edwards, Midhurst



PCI Centres 2007

New PCI| Centres
BMI Meriden

Frimley Park Hospital

PCI centres from existing angiography units

Conquest, Hastings

Dorset County Hospital

Essex Heart Centre, Basildon
Ninewells Hospital, Dundee

Queen Elizabeth Hospital, Woolwich
Wigan Royal Infirmary

Wycombe Hospital



UK Centres 2007

2007 data: Ludman

-o— PCI = Angio only
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UK Centres 2007

Angiography (85)

2007 data: Ludman
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2007 data: Ludman
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PCI Centres in 2007

UK Countries

DEIgin
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SCOTLAND
Jo undee
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< Scotland | NHS 7
Private 1

England | NHS 69
Private | 16

N Ireland 3

' Wales 2
Total | 98




PCI Data Sources

All UK

Angio Only Aggregate PCI
Audit form

Audit form

England
Wales

partial
Scotland ia MINERVA upload)

CCAD




UK Interventional and Diagnostic centres

2007 <BCIS>

cath PCl (%oftotal) (% of total)
NHS 81 2 0 158250 75017
nterventional
N
vate 17 0 O 7038 2356
nterventional
Dlagnostic 85 2 na 58350 0
only
TOTAL 183 223,638 77,373

Aggregate forms



PCI activity to 2007 (UK) EE=EB

PCI per million
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Rate of increase in PCI numbers pmp

2007 data: Ludman
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PCI per Anglogram ratio

2007 data: Ludman

4.6%

m Angio/PCI
(all UK)
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Total PCls in the UK Countries
by Type of Institution

TOtaI NOS Of PCI 2007 data: Ludman
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Total PCls in the UK Countries

by Type of Institution

Total No.s of PCI
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Population estimates
Mid 2007

2007 data: Ludman

Total UK: 60.975 m
Scotland 5.144 m

SCOTLAND
Perth I.T.II:Iuru:Ir'-_-':

Northern Ireland 1.759 m

ATLANT!

England 51.093 m

est: Welsh Rx in England 0.8 m
Total Rx in England 51.9 m

Wales 2.98 m

Eli-:lef-:-r-j:gj - ':.':' .-- est: RX in Wales: 2-2 m

Beambome Ry EiT




PCIls/million UK Countries

2007 data: Ludman
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PCI vs Isolated CABG Numbers (UK)
1991 to 2007

-t ITC .
NI

2007 data: Ludman
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PCI vs Isolated CABG Ratio (UK)

2000 to 2007
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Number of PCls performed in 2007

(per NHS Centre)

Mean = 926 2007 data: Ludman
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Number of PCls performed in 2007

(per NHS Centre)

Mean = 926 2007 data: Ludman
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Individual Centres

— > 29 Centres performing < 400 cases (36%)

Data from: all NHS centres Aggregate forms



Number of PClIs performed in 2007
<BCIS>

2007 data: Ludman

10 Centres performing < 200 procedures

St Peter's Chertsey
East Surrey Hospital
Dorset County
Wycombe Hospital
Ninewells, Dundee
QE Woolwich
Wigan Royal Inf
Southend

Frimley Park

Conquest Hosptial

T 0 20 40 610) 80 100 120 140 160 180 200
PCI program start date



Number of PCls performed in 2007
<BCIS>

19 Centres performing 200 to 400 procedures 2007 data: Ludman

Sandwell District Hospital
Mayday Hospital

North hampshire Hospital
William Harvey, Kent
Rochdale Inf

Wexham Park

Royal United Bath
Worthing Hospital
Derbyshire Royal inf
Torbay Hospital
Northwick Park
Craigavon Hospital
Great Western Hospital
Sunderland Hospital
Golden Jubilee Hospital
Hemel Hempstead
Bradford Royal Inf
Eastbourne

Whipps Cross

T 0 50 100 150 200 250 300 350 400
PCI program start date



Effect of New Centres
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Effect of New Centres

CENST N Eithdm
1] it ey etresthiam
oEast THole=Ey

Eshern DCIaygate

B lest ¥ nEpsum
eczhott L

2% Brighton

| DWest Hor

ALe'th Hill

w:teading

I:"'.ﬂ.!'u.'nlccinghﬂm Sunhuryn

DCruwthurne |:| ﬂ

'I.-“-.I'u:u:udhama
OHnaphiII

Binfield Euatrigee
o iy

Staines
m]
L=
7 2T
DWa gt
Sardhirst FEEY S Biggin
Hill
oC-:u'-.-'e
DFarnhuruugh

Deiham’ Aldershot™. |~ GUildford,
IJF:arnh:am

M"furdo DGDdﬂlITIiI'IQ

DWrtIE':.f DCranImgh

DW:::nersh

H-:urle':.fo I:

hafield”, | EHGLAND

IjE:as:t

Grinstead

Crn:-wbn:nrn:-ugho

Crawley
Hindhead o

=)
Hazlemere DHDrgham

aSu:uuthwater

Liphook”

laywards

ngshursto leath

LIckfield
(=]

JPulborouch ess Hill

Clanfield oHenfieId
DW::u:udma Lote

Leweso

Coldyealth LStortington

DHingmer

aterlooville

DHﬂl.!ﬂl'It
WWETETEOn
N ehichester Littlehampton_

(=]
Morth Bersted nBugnur Regis

East
Wittering

S‘teyningo

LArUnde B s horeham

by-Z88._ "Hagra-Brighton
T D@a

orthing Mewhawven
Peacehaven

Seafurdo

=]
Zelzey

HDI‘thﬂEE‘tD

ColbEn  Dartford MGravesend Queenkorolgh £
ey
L Qrpingtan;-tdzopham |

oShnreham Snndlando
C_Crtfcurd

E.TTE

G,)D:0 M
HilﬂEl’lbDl"DUgho Tonbridge
m

Sheerness

Strood or-.ﬂinster
]

nGiIIingham
Chatham,

Herne Ba].rn

Sittingbourne “Wiitstable
DFaversham

ov‘aﬂgmnre
DW&IdEI’SIadE Mirster]

DSandIing
DEIearsted

Eidrouch oE"EEr'

oGreen Sandwid

nCﬂl'I‘tthUI'j.F
“Chartham Eastry’

i Durkirk
Maidstene

Lenham
Beult ]

M2

 Headcorn (Henningtan

Ashfoid] o%
Heshoraugh
C‘Cranhmnk

DTenterden )

OEIidbu:uru:uugh Staplehurﬂ'to

Royal
Tunbridge

Wwells Prolkesto

DHawkhurst rythe

A st
DHDber'tsbridge
“Heathfield

JF
Bt Winchelzea

o
Fairlichit

DHaiIsham
astings

oF‘u:uIegate DBEHhi“

Dﬂlingdn:n
DEﬂSﬂJDurI'IE
Beachy Head

Eastbourne




Effect of New Centres

2007 data: Ludman

2000
1800 -
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No. of Interventional Consultants
(NHS centres)

2007 data: Ludman

600

500
5 400
% 300 ::Eiase
Z

200 -
100 -

2001
2002
2003
2004
2005
2006
2007

Note: if work at two NHS centres will be counted twice
Includes cardiologists and radiologists



No. of Interventional Consultants

(NHS centres 2007)

* Mean
20 2000 5.5
2001 6.1
Number of 15 2002 6.5

Interventional

Consultants 10 2003 6.7
2004 7.4
> 2005 7.0
0 2006 6.9
Individual Centres 2007 6.9

Note: if work at two NHS centres will be counted twice



No. of PCls per Consultant
(NHS Centres 2007)

2007 data: Ludman

350
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L
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&
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ol 50 -
0L
Individual Centres
Note:

Data from institutional volume divided by No operators per institution
Some consultants work in multiple institutions



PCI per Consultant

Unit case number / Number of operators

Number of PCls

150

2007 data: Ludman
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On v Off Site Surgery

All Centres (NHS and private)

2007 data: Ludman
100% — —— ——  —
60% .
’ Off Site
40% On Site

0%

2005 2006 2007

Aggregate forms



On v Off Site Surgery

NHS Centres only

2007 data: Ludman
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80% +— 26
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20%
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Surgical Cover

(2007 - all 81 NHS centres)

PCls per
Centre

3500+
30001
2500+
20001
1500
1000 -

500

m Off site @ On Site

e NN

Individual Centres

2007 data: Ludman

Mean
— 1471

— 420

Aggregate forms



Surgical Cover
(all 98 NHS and Private Centres)

2007 data: Ludman
No of centres 53 45
(54%) (46%)
No. of PCI (% of total) 59,455 17,918
(77%) (23%)
Mean No. PCI per centre (all) 1122 308
Mean No. PCI per centre (NHS) 1471 420

Aggregate forms



Day Case PCI

. . <BCIS>
47 of 87 Units performing day case PCI ==t

10000 +
9000
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7000 +

6000
5000

% Number
-=- 9 of all PCI

Number

4000 +
3000 +
2000
1000 +

2003 2004 2005 2006 2007

Data from: 87 of 98 centres



Day Case PCI

(2007 Data from 87 of 98 centres)

2007 data: Ludman

1000
900
800
/700
600 |
500
400
300
200
100

Number of
PCls

| IH‘LU“.mmnmmm4

Individual Centres



Primary PCI
Routine Rx for STEMI

2007 data: Ludman

Working Hours 2417
100% — 100% —

80% + — 80% + N

60% 60%
40%

20%

Percentage of NHS Centres

Number of centres

81 NHS Centres only Working Hrs includes all 24/7 sites
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 PCI Procedure specific data R
— CCAD
— data completeness
— Demographics
— indication for PCI / Clinical syndrome
— Stents (BMS and DES)
— Adjunctive therapy
— LV support -
— Multi-vessel treatment -
— Additional interventional techniques
— Arterial access



Procedure Specific Analysis

CCAD
Participation
Total No. of Data to Participation
Centres CCAD

England NHS 67 (69)* 67 100%

Private 16 6 37%
Wales 2 2 100%
N Ireland 3 0 0
Scotland |NHS 7 7 via link* 100%

*2 new centres not yet linked




‘Front end’ Database used

m BCIS
m Tomcat
m PATS
2 2 11111 18 Lotus Notes
m Minerva
W Datacam
= Medcon
m Carddas GE
= Paper
15 m Infoflex
m local db
B Prism
11 Cardiobase
m Cardex
w isoft PAS
Centricity

11



CCAD data quality

PCI data in CCAD as % of Reported Totals |
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CCAD data quality

PCI data in CCAD as % of Reported Totals |
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CCAD data quality
PCI data in CCAD as % of Reported Totals
Centres with < 90% of their activity in CCAD

Hairmyres Hospital
Kings College Hospital :
London Chest Hospital, Barts and the London |
St Mary's Hospital |
Lister Hospital |
Royal United Hospital
Aberdeen Royal Infirmary |
Glasgow Western Infirmary |
Great Western Hospital, Wiltshire Cardiac Centre :
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East Surrey Hospital, Surrey and Sussex NHS trust |
St Anthony's Hospital |
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CCAD data quality

PCI data in CCAD as % of Reported Totals

-t AT
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2007 data: Ludman

Centres with < 90% of their activity in CCAD

Hairmyres Hospital

Kings College Hospital

London Chest Hospital, Barts and the London
St Mary's Hospital

Lister Hospital

Royal United Hospital

Aberdeen Royal Infirmary
Glasgow Western Infirmary

Great Western Hospital, Wiltshire Cardiac Centre
St George's Hospital

Golden Jubilee Hospital

William Harvey Hospital, East Kent Hospitals NHS Trust
BMI Priory Hospital

Glasgow Roval Infirmary

East Surrey Hospital, Surrey and Sussex NHS trust
St Anthony's Hospital
Wexham Park Hospital

As Sept 08

80

100



CCAD data quality

PCI data in CCAD as % of Reported Totals |
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CCAD data quality
PCI data in CCAD as % of Reported Totals
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Data Quality



Risk Stratified Outcome

 NWQIP risk adjustment model

Age 70-79 years

Age =80 years

Female sex
Cerebrovascular disease

Cardiogenic shock
Urgent PCI
Emergent PCl

LMS lesion treated
Graft lesion treated




% Completeness
12 fields required for risk adjusted outcome NWQIP

t
ate ced Procedure | z scharge ¥
ital Bath 100 100 . ’ 100 ’ = . . 100
100 100 100 45 838 10 100 100
tre Liverpool 100 100 g 100 100 100 100 100 100 100
and Battle Hospit: 100 100 1 100 100 100 100 100 100 100

100 100 4.2 100 100 100 L = ! 100 100
100 100 EIEN 100 100 Yk 4 8

100 1 l 100 1 1 100
100 £ ’ 100 95.8 ]
100 97 .6 100 1 100

100 100 1 100 100 100 100 100 100

Top score potential = 1200









Diate of Bit Sex Medical Hi Pre-proced Procedure | Wessels tre Renal dise: Disbetes | Discharge | Discharge | PCIhospit NHE numbs Date of Bit Sex Medical Hil Pre-proce: Pracedure| Yessels tre Renal dise: Diabetes | Discharge | Discharge | PClhospit| MHE numbs
100 jult] 100 jul] 100 L] 100 100 100 100 100 100 100
100 . . 100 00 100 100 100 100 100 100 100
336 . 100 100 100 100 a0 100 100 00
LN . 100 L] 00 00 100 U] 100 100 oo
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Demographics

n=69,677
Age (mean) 64.3 yrs
Diabetic 17.5%
Previous CABG 8.5%
Previous PCI 18.6%
Previous M 29.5%

- DITCO
NPAID ™

2007 data: Ludman

CCAD



Demographics

n=43,929
Ethnic Origin
Caucasian 92.3%
Asian 6.7%
Black 0.83%
Oriental 0.2%

- DITCO
NPAID ™

2007 data: Ludman

CCAD



Demographics - Age

Male: mean = 63.1 _
Female: mean = 67.7

16000

14000

12000

10000

No. PCls 8000
6000

4000 -

® Male
~ Female

2000 -
0 +=
O O O O O O o o
® F HDOK OO O
{} o o = = o N
M < IO © ~

Age (yrs)

CCAD



Clinical Syndrome

— 47% Stable 2007 data: Ludman
— 53% Unstable

100
90
30
70

% PCls for 28

Unstable Sx 40

30
20 J
10—

0 TR R,
Individual Centres

CCAD



Clinical Syndrome

a FelUiTe ]
2007 data: Ludman
80
70 -
60 -

53.2

50 - /
% PCI 46.8 Stable

Performed for 40 A
each Indication

—=— Unstable

30 -
20 -
10 A

2005 2006 2007

CCAD



Indication for PCI

10,489 M Stable
48% W NSTEMI/ UA
STEMI
£13.24% | Other

~-1.18%

N

45.10%

CCAD



Indication for PCI

m Stable
E NSTEMI/ UA / Other
O STEMI
E Other
40.48%
M Staged
13.24% m Hybrid
SAT
\1 18% < M Bail out
N\ 0 -

45.i0% \

CCAD



Indication for PCI
4

-t ITC .
NP\

2007 data: Ludman

Other

PCI for Stent Thrombosis:
144 of 64,266
0.22%

N 118% < (2006 = 0.22%)

CCAD



Indication for PCI
4

STEMI

ﬁl&%% <

CCAD



Indication for PCI

I:l Stable / 2007 data: Ludman
B NSTEMI/ UA STEMI
O STEMI
@ Other
40.48%
B Primary
13.24% m Facilitated
Rescue

~-1.18%

\

45.10%

CCAD



PCI for STEMI

<BCIS>
9000 2007 data: Ludman
101010
7000 m 2001
0000 13.24% of UK PCl  |™2002
5000 w 2003
4000 ™ 2004
3000 1 m 2005
2000- 2006

m 2007
1000+

All STEMI

CCAD



PCI for STEMI

2007 data: Ludman

9000
<10]0]0
/7000
G10]0]0
S10/0]0)
Z10]0]0
3000
2000 -
1000 +

72004
W 2005

2006
m 2007

All STEMI Primary PCI Rescue

CCAD



Primary PCI for STEMI

2007 data from NHS Centres
Total 5902 procedures 2007

2007 data: Ludman

600

500 4

400 -

Number of

3001+
procedures

2001+

Hospitals

CCAD



Primary PCI for STEMI

600

500 T

400

Number of
procedures

300 -

200 i+

100 i}

2004 W 2005 W 2006 = 2007

Hospitals
CCAD E&W + Scot



Primary PCI

UK Countries

Total Number of PPCI
G10]0]0)
5000 4784
4000 -~
3000 -~ w2007
2000 -
1000 - 616
0 — 74
England Scotland Wales

MINAP records 4228 E&W 2007 CCAD



Primary PCI

UK Countries

P P C I pm p 2007 data: Ludman

140
120
100
80
60 -
40 -

119.75

= 2007

England Scotland Wales

CCAD



Stents




Procedures using Stents

2007 data: Ludman

100
90
80
70
60
50
40
30+
20+
101

% of
Procedures

Year

CCAD



Drug Eluting Stent cases
<BCIS>

Mean Of % use by Centres 2007 data: Ludman

80
70
60
50

% DES cases

NHS and private



Drug Eluting Stent cases - NHS

100

80

o0
% Cases » 2005
using DES 40 2006

m 2007

207
0-

Scotland England Wales N. Ireland

Country






BMS and DES use vPCI for Restenosis

2007 data: Ludman

 0p Stent
mm %DES
—m- % Restenosis

'92 '93 '94 '95 '96 '97 '98 '99 '00 '01 '02 '03 '04 '05 '06 '07

PCI for re-stenosis from CCAD



Adjunctive therapy
Use by Type

2007 data: Ludman

40

30

% of
Procedures 20

10 -

CCAD



GP Ilb/ll1a Antagonists

Use by Presentation

2007 data: Ludman

100

90+

801

% Procedures 707
with any P~ 60
lib/llla 501
blocker 401
30

20

10-

™ 2005
2006
m 2007

CCAD



LV Support

Data available for 56,737 procedures, 868 shock cases w7 Luman

LV Support _ tumber

Inotropes 322 0.57 %
|ABP 983 1.73 %

7

6_

5_

IABP 4

% per unit  3; 2007

2_

1_

o)

Individual centres



Multi-vessel Disease




Multi-vessel Treatment

Mean vessels per case 2007 =1.25 _
2006 = 1.31
100
80
% of all 60
PCIs 49 m 2006
m 2007

20
0-

1 2 3
Vessels Treated per case

CCAD



Multi-Lesion Treatment

Mean lesions per case 2006 = 1.53 SBCEED
2007 = 1.49
100
80
% of all 60
PCls

40

20 1

0_

1 2 3 >3
Number of Lesions treated per case

CCAD E&W



Multi-vessel Treatment

Treated
Vessels
per Case

2
1.9
1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.1

1

2000
2001
2002
2003
2004
2005
2006
2007

2007 data: Ludman

Mean (Range)

- 11.23

CCAD



Multi-vessel Treatment
By centre - 2007

Vessels per
PCI

Individual Centres

CCAD



Additional Interventional Coronary

Techniques

S S
Units  No Mean* @ Range
22008 e TS
Rotablation 42 844 +34% 40) 1-104

Laser 9 82 +290% 9 2-24

Cutting balloon 65 1050 +40% 16 1-170

Thrombectomy 52 1483 +98% 29 1-236

Distal protection 50 738 +43% 13 1-88

*Mean number in units using the technique Aggregate data



Rotablation

2007 data: Ludman

120

(0[0)

80

Number of 50
cases

M 2007

40

20

Individual Centres

Aggregate data



Other Diagnostic Technigues

2007 data: Ludman

Units NO A cf 2006 @ Mean Range
IVUS 57 2068 + 88% 36 2-250

Press wire 72 3903 +38% 54  1-267



AVAUR

% of cases
w2007

Individual Centres

Aggregate data



Pressure Wire

2007 data: Ludman

% of cases

M 2007

Individual Centres

Aggregate data



Radial Artery Access

2007 data: Ludman

301
25 -

20 -
% Cases
using Radial 15

Access
101

2004 2005 2006 2007

Aggregate data to 2006, CCAD 2007



Radial Artery Access

% Cases
using
Radial

Access

™ 2006 m 2007

90
80
70l
60
{0
40

30

Lt
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Individual Centres
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Femoral artery closure devices

FA closure (PCI from FA) 2006 = 39.6%
2007 = 50.7%
100

90

80
% PCIls 70 ' ™
from FA gg i
using a A0
Closure 30
Device 2p I

10 £

i III 11 III I||I||Ii||||||||li.l.l_l_

0

Individual Centres

CCAD



Complication by Access route

Complications to hospital Dx:
False aneurysm 2007 qate: budman
Haemorrhage (retroperitoneal, delay Dx, surgery)

Art occlusion

Art dissection

Any need for surgery

FA: 1.1% RA: 0.6%
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ontents me——
2007 data: Ludman

* Process of care
— Changes to Dataset
— Delays to treatment NSTEMI
— Delays to treatment Primary PCI



Time Delays to Treatment




Dataset Updates

2007 data: Ludman

Symptom Call




Dataset Updates

2007 data: Ludman




Dataset Updates

2007 data: Ludman

Balloon



Dataset Updates to 5.4.4

2007 data: Ludman

Data point
added

Jan 09

Data point
added

June 08




—_ o |Callto PCl time

Dataset Updates to 5.4.4

2007 data: Ludman

Door to PCI time (all admission routes)




Time fields

Data completeness
For Healthcheck 08/09

'BCIS " Patients treated for STEMIbY  MINAP Field
FieldNo.  PrimaryPCI N

2.07 Date/time of symptom onset 3.01
2.08 Date/time of arrival at first hospital 3.06
5.26 Date/time of arrival at PCI hospital

3.26 Date/time of first balloon inflation 3.09
4.04 Discharge date 4.01

=mmdP > 90% completeness In each



o7

&

AMG, Wycombe General Hospital

BRD. Bradford Royal Infirmary

H=C. Harley Street Clinic

CIEB. Clueen Elizabeth Hospital, Edgbastan
=M. Sunderland Raoyal Hospital

WHG. Warthing Hospital

2CM. James Cook University Hospital
DUD. City Hospital

=AM, Sandwell District General Hospital
BHF. Foyal Berkshire and Battle Hospital
RCH. Royal Cornwall Hospital

=TH. St Thomas' Hospital

DER. Derby Royal Infirmary

HHW. Wellington Haospital

MPH. Taunton & Somerset

MOR. Marriston Hospital

BOL. Royal Bournemaouth General Haspital
HH. Harefield Hospital

=10, North Staffordshire Hospital

BAT. Royal Lnited Hospital Bath

MCR. Mew Cross Hospital

25H. Southampton General Hospital
AP, Queen Alexandra Hospital

HHH. Hemel Hempstead General Hospital
5REL. Glenfield Hospital

LICL. University College Hospital

WHH. William Harvey Hospital

FAY. Mayday University Hospital

Summary of completeness of key data fields




summary of completeness of key data fields
[ i

Under Dogs

&

WDOH. Dorset County Hospital

EBH. Birmingham Heartlands Hospital . 917
LG5I, ¥orkshire Heart Centre 97 4
HRI. Hull Hoyal Infirmary 50
MOR. Morfolk & Morwich Hospital 100
PSS, The Great Ywestern Hospital 0
RDE. Royal Devon & Exeter Hospital 100
TOR. Tarbay Haospital 42 9
RAD. John Radcliffe Hospital 926
KCH. King's College Hospital 756 951
RFH. Royal Free Hospital 80.4 73.9
FRE. Freeman Hospital %
WAL Walsgrave Hospital .

WYT. Wiyvthenshawe Hospital

SPH. 5t Peter's Hospital

BAL. Barts and the London

FRI Manchester Royal Infirmary

MizS. Morthern General Hospital

BRI Bristal Raoyal Infirmary

LIS. Lister Hospital

LIHWY. University Hospital of Wales

CHi5. Cheltenham General Hospital

GED. St George's Hospital

FPLY. Derriford Hospital

MHB. Royal Bromptan Hospital

MPH. Morthwick Park Hospital




PCI for Acute Sx
Four admission scenarios

2007 data: Ludm

Admitted from Already
the community In hospital

\

Admission to
Non-PClI centre

\

Direct admission Transfer Hospital is a Hospital is a
to PCI centre to PCI centre PCI centre Non-PClI centre



PCI for Acute Sx
Four admission scenarios EE=s

Admitted from
the community

\

\

Direct admission
to PCI centre




NSTEMI / UA / Convalescent STEMI

Direct admission to PCI centre - 2007

2007 data: Ludman

64,266 I cases with admit route data

26,028 Rx for NSTEMI / UA/ Convst STEMI
6,473 direct admissions
3,317 ¥ with time delay data
_*—
n=3,317 — Units
. Meanofunits mediantimes
Symptom to arrival 4.85 Hours
Door to PCI 3.2 BEVS
PCI to discharge 1.2 BEVE
_ength of Stay 4.9 BEVE




PPCI for STEMI

Direct admission to PCI centre - 2007

Units with PPCI as default strategy for Rx of STEMI

2007 data: Ludman
(day time or 24/7, exclude units with < 5 cases)

_*_—

— Units
Symptom to arrival 2.46 Hours n=1792
Door to Balloon 61.7 Min = n=1758
PCl to discharge 3.15 Days n=2197
_ength of Stay 3.28 Days n=1821




PPCI for STEMI

Direct admission to PCI centre - 2007

Units with PPCI as default strategy for Rx of STEMI <BCIS>

2007 data: Ludman
(day time or 24/7, exclude units with < 5 cases)

—————— TS

Symptom to arrival 2.46 Hours | n=1792
Door to Balloon 61.7 Min = n=1758
PCI to discharge 3.15 Days | n=2197
Length of Stay 3.28 Days | n=1821




Door to Balloon Time
From Community direct to PCI centre 2007

Units with PPCI as default strategy for Rx of STEMI 207 L
(Day time or 24/7)
n=1/58
120-
ol o mean 61.67 min
Minutes |l = " & " F o o =
(YECIED) °01
30 ____________________ S—
oOF——— =

Individual Centres
Data from 21 of 38 units



Door to Balloon Time
From Community direct to PCI centre 2007

-t AT
L F B VIrS ]

Units with PPCI as default strategy for Rx of STEMI
n=1758

Y mean 59.4

90- / mean 67.2
Minutes i - /
(Median) o0 2417

™ Day Time Only
30
O_.

Individual Centres

Data from 6 of 16 day only units

15 of 22 24/7 units



Door to Balloon Time
From Community direct to PCI centre 2007

-t YAIT
L F B VIrS ]

Units with PPCI as default strategy for Rx of STEMI

(Day time or 24/7)
n=1767
100 -
90 1
80 -
70 1
% Cases 60
with DTB 50
<90 min 404
30 1
20 1
101
0]

Individual Centres

Data from 21 of 38 units



Door to Balloon Time
From Community direct to PCI centre 2007

-t AT
L F B VIrS ]

Units with PPCI as default strategy for Rx of STEMI
n=1767
100
801
% Cases go4
with DTB w 24/7
<90 min 49 ®m Day Time Only

201

0_.

Individual Centres

Data from 6 of 16 day only units
15 of 22 24/7 units
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2007 data: Ludman

« Non coronary intervention
— HOCM septal ablation
— Mitral valuloplasty
— Other adult structural intervention
— Transcutaneous Aortic Valves



Adult Non Coronary
Intervention



Alcohol Mediated Septal Ablation

- UnitS NoO Mean Ranﬂe oooooooo - Ludman

Septal ablation 12 49 -3.9% 41 1-9

n  E
L
s 12
©
Y 10
2 3 W 2004
% m 2005
- 2006
e 4 m 2007
> W

0

Individual Centres



Adult non coronary intervention

—r— e ——

MV plasty 30 154 +11% 51 1-17
AV plasty 6 26 +13% 1 1-10
PV plasty / 27 | +125% 3.9 1-27
TV plasty 1 1 0% 1 1

PDA 12 o8 +113% 8.2 1-45
ASD 33 573 17 1-78
PFO 35 791 22.6 1-83



Mitral Balloon Valvuloplasty

Total 154

18 -

© << N O 00 O I N O
- I

Sainpadoid AGIN 1O JaquinN

Individual Centres



Adult non coronary intervention

ey —
Units No i i i i Mean Range
VSD congen I 21 -9% 3 1-6
VSD post Mi 9 19  +12% 2 1-5
LAA occlusion 0 0 0 0




Adult great vessel intervention

U

nits

NO

Mean

2007 data: Ludman

Range

Y S S ——
T 4.1

Coarct / Re-coart 10 82 +19% 8.2 1-16
Carotid 4 61 -3% 15 1-41
Aorta 2 62 +417/% 31 @ 11-51
Pulm art 8 29  +38% 3.6 1-9



Transcatheter VValves

2007 data: Ludman

_—_w——
. 0
Units NO Mean Range

I ———— e e— —

CoreValve 5 55 11 2-28
Edwards: Femoral 2 11 55 1-10
Edwards: Apical 1 6 6 6

Total = 72



Transcatheter Valves
* TAVI Dataset agreed
— Collection via CCAD
— Web browser interface
— Version: 3.5
— Available from BCIS web site (www.bcis.org.uk)

Transcatheter Aortic Valve Implantation (TAVI) Dataset

CCAD  Field Name Short | Short code and Rubric
Seq Code
Hos=pital Identifier

Postcode OF Usual Address
MDT Meeting

MDT Meeting Date ddimmifyyyy




Percutaneous Valves

2007 data: Ludman

Units = No .~  Mean Range

Pulmonary Valve

30

-21%

10

1-26

Mitral Valve Repair
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C O te 2007 data: Ludman

 Qutcome
— MACCE
— ONS tracking
— Outcome by lesion and syndrome
— Mortality by coronary syndrome

— Mortality for PCI of bypass grafts,
CTO, LMS

— Models for risk adjusted outcome
— Cumulative funnel plots



Data sources

« Success, Mortality and Emergency CABG

— CCAD
— Aggregate forms (Some England pp, NI)

. QM
— CCAD

— Denominator: Total PCI procedures except PCI for STEMI
(only tiny numbers of STEMI treated in units not submitting to CCAD)

- NQMI
— CCAD
— Denominator: Total PCls for stable symptoms



Mortality - All PCls

All Data from CCAD + private + N Ireland

Year |Data From Tota! with Mortality % | Range %
mortality data

1995 35/54 (1117§f;5) 0.69 0-3.4
1996 37/53 (12‘(‘,;‘173 0.72 0-3.2
1997 41/58 (12723527) 0.91 0-10
1998 44/61 (12323;; 0.80 0-9.1
1999 48/63 é%f;; 0.61 0-4
2000 48/66 gggg;; 0.64 0-2.6
2001 45/64 (23,98:8821) 0.75 0-2.8
401 0)% 53/64 (ii’,jf; 0.54 0-1.9
2003 64/73 é%je?ﬁ 0.53 0-2.0
2004 66/78 (gg:%g) 0.56 0-2.2
2005 81/83 (%ﬁj;) 0.59 0-3.6
2006 83/91 (ggzég;) 0.74 0-3.0

All 98
2007 units 77,373 0.89 0-3.9




Total Mortality

<BCIS>
Mean a” PCIl =0.89% 2007 data: Ludman

Mortality (%)

Individual Centres




Mortality Validation
ONS Tracking

& - TYAITC

NP\ LD

= : 2007 data: Ludman
OEE-TE3| | AB0 R

l’ﬁ Start ['.Jﬁ.i‘,i CCAD Portal I@Workspau

@ @
& a

Se.

i WiewsEdit Patient Data
Procedures by Date

# All Procedures

=» |mport Data (heis.osy
& Export Data (analysis)
O View Import Logs

B soogregate Reportv.s.2
B Delays Reportw.4
[ Delavs Reportw.s
B wviaD Piot
B Funnel Piat
[2 Participation Report
|§|j ZEY Backups
Wiew Reports
=1 Patticipation




Mortality Validation
ONS Tracking

-t YAIT
(D BCIS - (¢Patients) - a FelUITeY

Filz  Edit 3 ] 2007 data: Ludman

& Export Data (analys

#H Al Procedur




Mortality Validation

ONS Tracking

2007 data: Ludman

-]|:|
. Infarmal on site 0. Mo

Not tracked
(missing NHS No.)

Died 27-12-06, 20 days post PCI



Mortality Validation
ONS track as 21-2-2008

-t TITC .
h F B VTS |

2007 data: Ludman

2401016 2007
N s N
PCIl in CCAD PCIl in CCAD
50,666 64,224
Y \_ Y
Tracked A f Tracked
48,495 39,392
05.7% 61%




% Mortality

Mortality Validation

=
ol
|

-
|

0.5 A

O ———

Unit
reported
In
Hospital
Death

=t DITC
 F B VTN |

2007 data: Ludman

2007
2006




% Mortality

Mortality Validation
2 \ 2007 data: Ludman
1.5 -
m 2007
o 2006
0.5 _ ‘ I I
O [ [ [ [ (I [ [
Unit KZ 4 6 7 10 20 30/
reported Y
In ONS tracked mortality by
Hospital days post PCI date

Death



MACE - All PCls <BCIS>
% 0 1

Year |Procedure| % QMI /0 NSIMI % Em. CABG I\/IOI‘(;[allty
success (Sta e) (/0)
1997 92 1.2 1.1 0.89
1998 92 0.8 0.7 0.80
1999 90 0.57 0.48 0.61
y400]0) 92 0.6 0.4 0.64
2001 94 0.5 0.4 0.75
2002 92 0.57 0.28 0.54
(51 of 64) (49 of 64) (53 of 64) (53 of 64)
92 0.36 0.29 0.53
2003 (62 of 73) (56 of 73) (64 of 73) (64 of 73)
93.5 0.30 0.21 0.56
2004 (63 of 78) (57 of 78) (64 of 78) (66 of 78)
2005 90.2 0.24 0.12 0.59
2006 95.5 0.15 0.74 0.09 0.74
2007 | 92.1 0.14 0.62 0.08 0.89




All Procedures: Outcome

2007 data: Ludman

3.0
2.5

2.0

28 Mortality
-—-em CABG

% 1.5

1.0

0.5 +

0.0 -

'91 '92 '93 '94 '95 '96 '97 '98 '99 '00 '01 '02 '03 '04 '05 '06 '07



QOutcome 2007

Elective Patients
e e e S S S S S S

-t AT
L F B VIrS ]

2007 data: Ludman

LT cases P70 success comp "TTC! OV caps PO
f:;b(';g\)’ 17,205 95.8 3.1 0.29 0.15 0.06 0.09
(noMch) 5165 | 92.9 | 58 | 0.71  0.13 0.29 0.08  0.25
SVCTO | 2470 = 66.8 30.6  0.16 0.04 0.08 0.2
Mvcto @ 805 711 | 258 2.7 012 0 | 0.25 0.25

Overall Stable

ALL ‘ 25,645 ‘ 91.6% ‘

| 0.24 | 0.16 | 0.07 | 0.14



Qutcome 2007

- TYITCI .
NPV L)

2007 data: Ludman

NSTEMI / UA

~ No.  Success | o o | oo QM| .o | Death

STEMITUA 54103 934 26 32 03 02 008 061
Mo 7485 928 19 27 06 0.09 2.6
Pimary PCI 5330 90.1 2.0 2.4 0.5 019 48
Rescue PCI 2161 905 2.1 31 0.8 0.05 4.3
shock | 868 67.1 41 21 05 0.50 27.8



Summary: Mortality
Risk Stratified by Syndrome

All Elective UA / Primary Rescue
NSTEMI PCI

2007 data: Ludman

m 2003
W 2004
m 2005

2006
m 2007




Mortality by Syndrome
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% 20 W 2004
N ® 2005
2006
10- m 2007

All  Elective UA/ Primary Rescue Shock
NSTEMI PCI



Bypass grafts

PCI of SVG and Arterial 2007

2007 data: Ludman




Chronic Total Occlusions
2007

2007 data: Ludman

Nl AQ YiIn'l NO | >S>ueceess (1t 1 OMI 11 peatn

Occlusion

cponic @l | 5092 | 67.5 | 9.3 | 20.7 |0.4] 0.2 [0.16] 1.2




Unprotected LMS
2007

2007 data: Ludman

unprorected | 842 | 83.8 | 7.4 | 2.6 |0.1]0.48|0.7 | 7.0

N.B.
Includes all clinical presentations (including shock)
In hospital outcome



PCI Risk Adjustment Models

Author Database / patient source were N Outcome assessed ! !“I!”'!

Hannan?? New York 1991 5,827 Death In Hospital
Hannan23 New York 1991-1994 | 62,670 Death In Hospital
Kimmel* SCAI registry 1992-1993 | 10622 Death / Ml / emCABG In Hospital
Ellis?5 6 Hospitals in the United States 1993-1994 | 12,985 Death / MI / CABG In Hospital
O’Connor?6 | NNE 1994-1996 | 15,331 Death In Hospital
DeBelder?” | Single centre, London UK 1995-1996 | 1500 Death / Ml / emCABG In Hospital
Ellist3 Cleveland Clinic 1995-1997 | 6327 Death / Ml / emCABG In Hospital
Qureshi®® William Beaumont Hospital, Michigan 1996-1998 | 9,954 Death In Hospital
Singh?° Mayo Clinic 1996-1999 | 5463 Death / Ml / emCABG / In Hospital
urCABG / CVA
Moscucci®® | 8 Michigan Hospitals 1997-1999 | 10,729 Death In Hospital
Resnic3! Brigham and Women'’s Hospital, 1997-1999 | 2,804 Death / Ml / emCABG In Hospital
Boston
Shaws32 ACC-NCDR 1998-2000 | 50,123 Death In Hospital
De Luca3 Zwolle 1994-2001 | 1791 Death 30 day
Grayson't 4 hospitals in North West England 2001-2003 | 9914 Death / Ml / emCABG / In Hospital
CVA
Wus34 NewYork 2002 46,090 Death In Hospital
Valgimiglit® | Patient from the ARTS Il trial3® 2003 306 Death / MI /CVA/ revasc | 30/7, and

300/7



Variable
Life
Adjusted

VLAD the Impaler
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Cumulative Funnel plots



Cumulative MACCE
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Cumulative MACCE

Predicted MACCE
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Cumulative MACCE
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Cumulative MACCE

Actual Mean MACCE

Predicted Mean MACCE
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Cumulative MACCE plots
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Should we be concerned?



Statistical Control Limits

— actual Predicted UCL LCL — OWL




Risk Adjusted Outcome
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Observed MACCE
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MACCE outcome

L=
QD
]
=
L=
Q
—
Q.
o
o
[\
)
-
it
Q
©
QD
o)
©
et
-
Q
&)
—
Q
0.

500 1000 1500 2000 2500

Number of cases




10.00%
9.00%
8.00%
7.00%
6.00%
5.00%
4.00%
3.00%
2.00%
1.00%
0.00%

MACCE outcome

e
Q
]
Q
e
Q
-
Q.
©
c
©
)
-
et
&)
©
Q
o)
1]
et
c
Q
(&
|
Q
o

1000

Number of cases




10.00%
9.00%
8.00%
7.00%
6.00%
5.00%
4.00%
3.00%
2.00%
1.00%
0.00%

MACCE outcome

L®
D
e
Ig
e
Q
—
Q.
©
o
4]
3]
-
it
(&)
4]
D
Q)
©
et
-
Q
&)
S
Q
(1

800
Number of cases




10.00%
9.00%
8.00%
7.00%
6.00%
5.00%
4.00%
3.00%
2.00%
1.00%
0.00%

=
'Eo
G o
_:
© O
-ELIJ
& 3
D
o))

© =
]

x
B
= O
oy
-
o




L*]
o
w
W
-

it
(&)
W
Q
(@)
(1]

et
-
Q
O
-
Q
0.

predicted MACCE outcome

20.00%
18.00%
16.00%
14.00%
12.00%
10.00%
8.00%
6.00%
4.00%
2.00%
0.00%

100

150

200




10.00%
9.00%
8.00%
7.00%
6.00%
5.00%
4.00%
3.00%
2.00%
1.00%
0.00% |

500 1000

Number of cases

L=
(4]
1]
-

it
&)
(4]
Q
o)
(1]

it
o
Q
O
-
QD
0.

predicted MACCE outcome




Version 15.0

by
Peter F Ludman
Oueen Elizabeth Hospital
Birmingham University
peter ludman@ubkb A Uk

New Procedure

“iew or Edit BExisiting Record C C E D
Default settings and drop down lists
Analyse dataset

Export dataset
Missing follow up data




emaill

Percentage actual and
predicted MACCE outcome
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— CCAD




Summary 2007 (UK)

.
08 PCI centres In UK '

1,269 PCI pmp in UK
Rise in PCI remains small
CCAD a successful tool
Outcomes similar to 2006

MERS

— Improve delays to PPCI reporting
— Risk adjusted outcome

BUT beware the pitfalls
— In depth analysis of the CCAD dataset

Additional data on the web site

Lg
3 Mg age .

Worcester Bisitord
: @ &

Colchester




The End
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Appendix

» Modifications to slides since presentation:
— Slide 25: Change to a hospital name on slide

— Slide 59: Corrected errors in calculation of unit specific ratio of
acute to stable coronary syndromes



