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Klinische Bedeutung Risikoadjustierung

—Beispiel: TAVI-versus konventionelle OP——
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Gesamtmortalitat

Death from Any Cause (%)

100+

80+

P<0.001

Standard therapy

NEJM 2010;363:1597-1607



TAVI: Was fur wen?

Interventioneller Aortenklappenersatz —
Internes Protokoll zur TAVI-Besprechung am _
Name Helwig, Inge H.:u\:r}[ m Dr. Wigger o -
Geb-Datum | 15.05.1934 Telefon e
: ol g 4 HEINRICH HEINE
Griifie 161 UNIVERSITAT
Gewicht 76 Telefon 0173848360 DOSSELDORE
Anamnese [ B I:inlgno.\'sn Medikation Labor
CCS5 [ T | NYHA | ] | Synk [ D KHK | KHEK (60%LAD) ASS [0 crea | 15
= | | 1 & s
Kardiopulmonaler Status ol R et ) T
ED 009 Sundard | 13 | COPD mittelgradig Marcumar % CRP 04
Progress | Ja Logistic | 61 Niereninsuf GFR 35 p-Blocker | 95 (| |pukos | 67
Genese | deg. ST8 | | CcAVK 40%AClre TACEHem. |23 Thromb | 215
UKG TEE HK cr Hiimodynamik Lungenfunktion
TVEF (%) % | 0% | S0% e FEVT 09095
AOF (cm?) 0.8 0.9 0.6 & 73 vC 1.4/1,23
n mg uE dP mean/max 27150 pp30 Sy T FEVINC| 65/61
Komorbiditaten e L R L L
Al Grad [HTI I N N | PVR 590
mPA Pasys L) SE110 SVR 1371
Anulusweite (A ) 22 n 28 LVEDP |16
Sinusweite (B) 207
Sinushiihe 13
A. asc. Diameter (C) ETT) 31
- . LCA - Klappenebene (D) B e
RCA - Klappenebene (D i}
ecnniscne viacnparkel il S AR < AV
AK-Verkalkung _'_L\'"“_ :L\!m_
. FecOnomar TeCOoronar TA\'I] p]\u]u['lg
AFC li Diameter 05 RADY 3 CAUD" 7
AFC re Diamete 8
S e i Ballon | 20 | Prothese | 26
Kinking miiBig
Besonderheiten:
Patient vortiufig: [ ] akzeptient [ abgelehnt wegen
Empfehlung:
Zugangsweg: D]r;lnh;lpik.'ll E] re. femoral [:] li, femeral; D min.-inv, AKE :I
PD Dr. med. M. Merx Dr. med. A. Blehm
Klinik fiir Kardiologie, Pneumologie und Angiclogie Klinik fiir Kardiovaskulire Chirurgie




Sicherheit & Komplikationsmanagement
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Klinische Bedeutung der Risikoadjustierung
Beispiel: Ranking Chirurgen

> Professor David Taggart - Profile - Heart Surgery in Great Britain - Die Identnummer ihres Rechners lautet 5230276

6\1—‘3} - D http:fiheartsurgery.cge. org. ukfSurgeon. aspx FID=GMZ25542 7 | &1nitID=RP 1L 2&/nit=Department+of + C ardiothor acic+3urgery%: 2o+ John+Raddiffe+Hospital& O T=1 hd ‘ 5| X |david taggart cardiac surgeon | ‘P i ‘
i} e I’:j\ProFessur David Taggart - Profile - Heart Surgery in G... ] I @ - 8 @ - @5‘5'@ < @ Extras =
~
Information for patients About this site
! Survival rates / About all cardiac surgery / Cardiac unit / Surgeon
Professor David Taggart
Department of Cardiotheracic Surgery, John Radcliffe Hospital
About Professor David Taggart il
- Address:
;idpjl't:?ﬁnrldei:c Surgery Department of Cardiothoracic Surgery, Image
e John Ragciffe Hosptal not available
Headley Way,
Qualified Oxfo::l
Glasgow University 1981 0X3 90U
Trained . ﬂ
Royal In[\rmary Glasgow 1985-1989 Tel: 0186 L
La Pitié Opital, Pariz 1980
Freeman Hospital, Newcastle 1991 Email:
Royal Brompton Hospital, Lendon 1952 ® Email Address
Previous consulting posts
Data not provided
Practice profile for the 3 years ending March 2009
Total number af | Practice Prafie
operations (the proportion of operations performed by each surgeon)
performed 8
Key
Valve Repair or
Heart Bypass Replacement
with mitral EEAEIVE mitral valve
valve
repaired or
replaced
&

[ € mnternet 0% -




Klinische Bedeutung der Risikoadjustierung
Beispiel: Ranking Chirurgen

eart Surgery in Great Britail res Rechners lautet 5230276

G-

3 http: f{heartsurgery. cac. org. ukiSurgean. aspx7ID=GMC255427 L UnitID=RP 1L28nit=Department +of +Cardiothoracic-+5urgery® 2+ John+R.addiffe-+HospitaldOT=1

| ##]| % | |david taggart cardiac surgeon [[2]-
w g ["3\ Professar David Taggart - Profile - Heart Surgery in G... l I f v B o= v [k Seite - £ Extras -
~
How you can use this information =
Patients who are going to have certain heart surgery may find it useful to look up rates of survival for surgeens or units they
are considering and discuss this information with their GP or their surgeon
What it can't tell you
Your own chances of surviving a heart operation
‘Coronary artery bypass graft operations
Operations for 3 years ending March 2009: 437 operations performed
Survival rate as expected by UK standards
Percentage range of patients expected to survive taking into account
patients’ risk factors
(T T O O IR |
75% 80% 85%
Actual survival rate 98.2%
Statistics calculated from patients being treated for the first time.
Factors such as ill health, increased age and ifestyle can affect a patient's chance of surviving a major operation. ¥ we calculate the
ed rates of survival we take these risk factors into account. Eind out more about how expecied rates of survival are calculated
Al cardiac surgery
Operations for 3 years ending March 2009: 600 operations performed
Survival rate as expected JK standards
Percentage range of patients expected to survive taking into account
patients’ risk factors T
I 1 1 L
75% 80% 85% 90% 95% 100%
Actual survival rate 96.0%
A

[ € Internet




Klinische Bedeutung der Risikoadjustierung
Beispiel: Ranking Chirurgen

Surgeon Observed, Expected, and Risk-Adjusted Mortality Rates (RAMR) for Coronary Artery Bypass Grafts
in New York State, 1996-1998 Discharges

No. of 95% CI
Cases Deaths OMR EMR RAMR for RAMR
Albany Medical Center Hospital
##Banker M 7 1 14.29 2.07 15.69 (0.21, 87.29)
Britton L 413 4 0.97 1.52 1.45 (0.39, 3.72)
Canavan T 519 2 0.39 1.50 0.58 ** (0.07, 2.11)
Foster £ 239 3 1.26 1.86 1.53 (0.31, 4.48)
#Joyce F 122 2 1.64 1.24 2.99 (0.34, 10.81)
Kelley J 593 18 3.04 1.71 4.04 * (2.39, 6.38)
LuberJ 329 8 2.43 1.91 2.89 (1.24, 5.69)
Miller S 460 3 0.65 2.03 0.73 ** (0.15, 2.14)
#Sardella G 158 0 0.00 1.25 0.00 (0.00, 4.21)
All Others 105 2 1.90 1.72 2.52 (0.28, 9.08)
TOTAL 2945 43 1.46 1.69 1.97 (1.42, 2.65)
Arnot Ogden Memorial Hospital
Quintos E 266 13 4.89 1.98 5.61 * (2.98, 9.59)
Vaughan J 89 z 2,25 2.05 2.49 (0.28, 9.01)
AllL Others 14 0 0.00 1.36 0.00 (0.00, 43.66)

TOTAL 369 15 4.07 1.97 4.68 * (2.62, 7.72)



Klinische Bedeutung der Risikoadjustierung
Beispiel: Ranking Kliniken (AQUA)
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Klinische Bedeutung der Risikoadjustierung
Beispiel: Ranking Kliniken (AQUA)
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Neurologische Komplikationen >

Klinische Bedeutung der Risikoadjustierung
Beispiel: neurologische Komplikationen,
Ranking Kliniken (AQUA)
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Krankenhauser 2010




In-Hospital-Letalitat (elektiv/dringlich)

In-Hospital-Letalitat (elektiv/dringlich)

Klinische Bedeutung der Risikoadjustierung
Beispiel: Letalitat ACB, Ranking Kliniken
(AQUA)
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In-Hospital-Letalitat (elektiv/dringlich)

In-Hospital-Letalitat (elektiv/dringlich)

Klinische Bedeutung der Risikoadjustierung
Beispiel: Letalitat AKE, Ranking Kliniken
(AQUA)
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o-Monats-Letalitat nach EuroSCORE
bei Pat. > 80 Jahre

AKE
147 mm MKE Il MKR
194 " ACB

Letalitdt (%)
®

Obis4  5bis8 9bis10 11 und hdher
Euro SCORE-Gruppierung

Albert et al. Dtsch Med Wochenschr 2008. 133:2393-2402



Exemplarische Berechnung der 6-Monats-
Letalitat nach Risikofaktoren bei Pat. >80 Jahre

1.0
| — Keine Nebenerkrankungen

9 0.9 BMI=18
o 0,8- — (BMI=18) & (Hamogobin<10)
=) _ (BMI=18) & (Hamogobin<10 g/dl)
=S 0.7 & (Serumkreatinin>2 mg/dl)
3 s¢ 0.6 (BMI=18) & (Hamogobin<10 g/dI)
= = 05 & (Serumkreatinin>2 mg/dI)
og & (COPD)
= 0.4-
[V J— ’
o3
g 3 0,3_
'>5 0,2 \

RS

0,0

10 20 30 40 50 60

Ejektionsfraktion (%)

Albert et al. Dtsch Med Wochenschr 2008. 133:2393-2402



Operation

srisikos durch

Vermeidunqg der Herz-

0.
KULeuven 1997-2007
Partially-risk adjusted P=0.0043 Pred. risk
- level 1 only: excluding acute infarcts 4 r7€2 I;ICSIC
0.04 | Risk-adjusted (AUC=0.77) P= 0.049 .72 (ECC)
- level 2: Saturated propensity score (AUC 0.85) 4.77 (OPCAB)
- level 3: Multivariate correction
0.03 - - Age
X - Gender
ﬁ - Creatinine preop s Risk 3.07 %
- Any vascular disease
0.02 - - Ejection Fraction ECC 1561 pts
- Unstable ST at su
Obs. Risk 1.87 %
0.01 - OPCAB 3211 pts
0
0 01 0-2 0-3 0-4 0-5 0-6 0-7 0-8 0-9 0-10 0-11 0-12
Cumulative Euroscore risk

nach Sergeant P. et al. ...

Eur J Cardiothorac Surg 2004, 25:779-
785



Interne
Qualitatssicheruna

VLAD based on EuroSCORE and internal score

[ NLS_interal_score —«— NLS based on EuroSCORE Surgeon A (1653 cases, OM=1.7%, *) |
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Patient data

IPS

CCS

FS

OPRS

Age

Gender

<< |Z

Body weight

<=

Cardiac data

Unstable angina

Aortic stenosis

Aortic valve surgery

Mitral valve surgery

<<

Single valve

Active endocarditis

Congenital heart defect

Hypertension, arterial

Hypertension, pulmonary

LV aneurysm

LV ejection fraction

S

Mitral insufficiency

<<

Only venous bypass

MI < 48h

<<

MI < 3 month

NYHA

<[

Post MI VSD

Ventricular tachycardia/fibrillation

<<~

<~




Pulmonary data

IPS

CCS

FS

ES

PS

OPRS

COPD*/Asthma

<

Renal data

Dialysis

Creatinine

Actual renal failure

Vascular data

Aortic dissection/surgery

Peripheral arterial disease

NSNS~

History of vascular/cardiac surgery

Preoperative data

Ventilation

IABP

Inotropes

Resuscitation

NS~

Cardiogenic shock

Operation data

Combined surgery

~

TKR

<<

Pulmonal Embolektomie

Transplantation

Urgent/emergency

Reoperation

<<

<SS S

|

<<

Other data

Anemia

Diabetes

Liver disease

History of TIA, stroke

< NS

Paraplegia

Pacemaker

<<




By selecting "Standard euroSCORE" euroSCORE values

are simply added to estimate risk of death as described in

Roques F, Nashef SA, et al. Eur J Cardiothorac Surg. 1999 Jun:15(6):816-22

By selecting "Logistic euroSCORE" - euroSCORE predicted mortality

is calculated as follows (manuscript in preparation):

Predicted mortality = e (B0 + abi Xi)/ 1+ e (B0 + abi Xi)

e is the natural logarithm =2.718281828...

Bo is the constant of the logistic regression equation = -4.789594

Bi is the coefficient of the variable Xi in the logistic regression equation
provided in the table below.

Xi =1 if a categorical risk factor is present and 0 if it is absent

For age, Xi =1 if patient age < 60; Xi increase by one point per year

hence for age 59 or less Xi =1, age 60 Xi = 2, age 61 Xi =3, and so on.



euroSCORE interactive calculator, (standarndflogistic regression)in GERMAN V1.8 - Die Identnummer ihres Rechners lautet 5230276

@@\ ~ || http:ffeuroscore, orgfcaloge, hkml “ || ¥4 | X | |euroscore caloulation L2\~
v e | 8 euroSCORE interactive calculator (standardflogistic re... | | M- B dsh v |2 Seite = () Extras -
-
+ HOME enwroSCORE SCORING CALCULATO
jve calculator
euraSCORE (deutsecl)
Patient Kardial
Alter 0 0 Instabile Angina pectoris® Nein v 0
Geschlecht A 0 Eingeschrankte EF v 0
COPD 1 Nein v 0 Erischer Myocardinfarkt” Nein v 0
Extrakardiale Arterienerkrankung 2 MNein ¥ 0 Pulmonale Hypertonie® Nein (v 0
vorangegangene Perikarderdffnung Nein | 0 Notfallindikation® Nein | 0
praop Kreatinin > 200 pmol/ L MNein v 0 Kombinationseingriff: kein isolierter ACVB-Eingriff | Nein v 0
Akute Endokarditis? MNein ¥ 0 Thorakaler Aorteneingriff Nein (v 0
Praoperativ Intensivpatient® MNein 0 Postinfarkt-VSD Nein v 0
EuroSCORE
&
By selecting "Standard euro SCORE" euraSCORE values are simply added to estimate risk of death as described in Rogques F. [Nashef SA et al Eur.J Cardigthorac Surg. 1999 Jun:15i6) §16-22
By selecting "Logistic euro SCORE" - euroSCORE predicted mortality is calculated as follows {manuscript in preparation)
Predicted mortality = ¢ (B0 ZB0) | 14 o (B0~ ZA X))
Click here for full details on how to calculate Logistic euraSCORE  [Calculator version 1.8 Updated 17th May 2002)
Kommentar
v

# €D Internet #100% -

*¥; Start € - EmwE




Statistischen Methoden in
herzchirurgischer Praxis

Datamart

Bootstrapping

ROC

Objektive Messwerte versus subjektiver Einschatzung der Arzte
Online Monitoring der arztlichen Performanz

VLADs (Cusum curves)

Klassifikationsbaume

Bedeutung der Variablen-transformation fur das logistische Modell
Finden Cut-points

Observed versus predicted

Cox-regression, Uberlebensanalysen

Neuronale Netze
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Age

COPD

Critical preoperative state
LVEF < 30%

Non coronary surgery
Creatinine

Previous Cardiac surgery
LVEF < 50%
Hypertension, pulmonary
Gender

Emergency operation
Extracardiac arteriopathy
Unstable angina

Aortic surgery

Active endocarditis
Myocardial infarct
Neurological dysfunction
VSD

0 10 20 30 40 50 60 70 80 20 100

Percentage



sensitivity

0.647 (4)

0 (5)

0.034

0.224 0.328 0.431
1 - specificity




Attribute Coefficient 3
Age |years] 0.218
Gender 0.469
Bilirubin [mg/dl] 0.342
Urea [mg/dl] 0.268
Lactat dehydrogenase [U/I] 0.360
Glucose [mg/dl] 0.170
Antithrombin III (%) -0.198
Partial thromboplastin time [sec] 0.243
Lymphocyte count (%) -0.248
Haemoglobin concentration (%) -0.220
Ejection fraction (%) -0.291
ES [IPS | CCS | PS | OPS | FS

Objective Score | 1 | ] (o )




) DataMart Online-Reports - Mozilla Firefox g =k

File Edit View Go Bookmarks Tools Help

DataMart Online-Reports

ISurgica] procedures ;l |Surgeons j Expected Lethality

CABG + EuroSCORE (ES)

OPCAB Cleveland Clinic Score (CCS) |
AVR I

C Initial Parsonnet Score (IPS)
AVR + CABG D French Score (FS)
MVR E Pons Score (PS)
MVR + CABG F T Ontario Province Risk Score (OPRS) _
AVR + MVR 3 G & BQS Score (BQSS)

Time period 01.01.2004 - 31.12.2004

CABG 760 9 (1.18%) 15.3(2.01%) 12.0(1.58%)
AVR All 196 3 (1.53%) 10.7 (5.48%) 6.9 (3.51%)
AVR + CABG All 121 3 (2.48%) 7.4 (6.08%) 5.7 (4.73%)

Time period 01.01.1996 - 31.08.2005

2187 38 (1.74%) 83.4 (3.81%) 60.9 (2.79%)
All B 986 8(0.81%) 19.0(1.93%) 15.1 (1.53%)




VLAD based on EuroSCORE and internal score

— = —NLS_internal_score ——NLS based on EuroSCORE

01.1996-01.2003, OPCAB Ops (563 cases, OM=1.4%, ) |

Net Live Saved
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NCS= o|

NCS= 1\

il

AG>2. 5 ‘ CPSE\O

CPS=1

AG<2. 5% j

CPS o}/| CPS-=1
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Akaike information criterion for several transformations of risk factors. Trans-
formation with the lowest AIC and included into the final model was highlight-
ed in bold letters.

Transformations of risk factors AIC
1. Age linear 401
2. Age >84 years 398
1. Ejection fraction linear 398
2. Ejection fraction <60% 394
1. BMI linear 394
2. (BMI-26)* 398
3. (BMI-26)° 393
4. BMI <24 39N
5. BMI <23 or BMI =28 393
1. Creatinine linear 391
2. Creatinine =1.2mg/dl 393
1. Blood glucose linear 392
2. Blood glucose =130 mg/dl 393

BMI: body mass index; Cl: confidence interval.
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Table 3
Observed and predicted 30-day mortality by the presented risk model and by STS and EuroScore for high and low risk patients. .

N 30-day mortality
Observed Predicted by present model Predicted by STS score Predicted by EuroScore
High risk group
Isolated AVR 95 11.6% 12.7% 8.7% 23.6%
AVR + CABG 90 14.4% 13.3% 9.6% 28.3%

Low risk group
Isolated AVR 156 5.1% 5.8% 7.2% 17.8%
AVR + CABG 151 6.6% 5.8% 8.0% 17.9%




Survival

-

Low risk

High risk

N WA "D N ® © O

11272 236 178128 96 59 38
00027 113 75 52 33 22 13

20
e 3

mrF

0 24 48 12
12 36 60 84

Follow-up time (months)

96

108

120
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wizgualizer data information
cubes records
100 E366
a a
0.0 0.0
E366
0.0

owverall

selected
selected
filtered
selected

SERUM_CREA
ExTRACARDI
NEUROLOGIC
ACTIWE_EMD
CRITICAL_P
VEMTRICULA
MOM_COROMNA
THORALCIC_&
UMSTABLE_A
CHROKIC_CO
LRGEWT_OPE
EMERGENCY_
RECENT_MvO
AOPCAR
RSTROKE
RCKMB_MAx
RMORTALITY
RINTEMSIWT
ES




yistializer data infamation

cubes records
overall 100 6366
selected il il
selected % 0.0 0.0
filtered 6366
selected % 0.0

-~ datebase

----- W SERUM_CREA
----- i EXTRACARDI
----- w NEUROLOGIC
----- @ ACTIVE_END
----- @ CRITICAL P
----- G VENTRICULA
----- & NON_CORONA
----- @ THORACIC_A
----- i UNSTABLE_A
----- % CHRONIC_CO
----- % URGENT_OPE
----- i EMERGENCY_
----- G RECENT_MYD

----- @ RSTROKE
----- i RCKMB_Max
----- @ RMORTALITY
----- @ RINTENSIVT




cubes records
overall 100 &366

selected 0 0
selected % 0.0 0.0
Tiltered 5366
selected % 0.0

- detahase

isiializer databage

----- i SERUM_CREA
----- i EXTRACAFDI
----- & NEUROLOGIC
----- & ACTIVE_END

----- i CRITICALP

----- & VENTRICULA
----- & NON_CORONA
----- & THORACIC_A

----- & RCKMB_M&X
----- & AMORTALITY
----- & RINTEWSIMT




