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NEW YORK STATE REPORTING SYSTEM

1988 CABG mortality+ complication rates vary widely 

State DOH creates clinical database
Compare institutional  outcomes adjusted for differences in patient acuity

1990 JAMA publication
Observed, Expected,  Risk-Adjusted Mortality Rates
all 28 NY hospitals (numbered but not named) 

Same day: commissioner released hospital names + RAMR to NY Times

mortality 1990 Jan-June      14% (from 1989)
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FURTHER DEVELOPMENTS
1992 LAWSUIT

Surgeon specific data
rolling 3‐year data 

all surgeons with >1 procedure in each of the 3 years

1992‐7 PCI… VALVE CABG

September 6 1995



DATA ACCURACY
Cleaning
Auditing
Statistical Analysis

logistic regression model 
backward stepwise elimination 

with training and validation samples to cross-validate the models

Expected Mortality(every patient) calculated (based on all patients in NY) …

probabilities of mortality  averaged across all patients for each provider

For every provider: ratio Expected : Observed mortality  
x the statewide mortality rate
= Risk-Adjusted Mortality Rate (RAMR)



REPORT



United States Cardiac Surgery Reports



NEW JERSEY REPORT 1997… 



New Jersey: Trends CABG Mortality



Pennsylvania: Trends in  CABG Mortality





OTHER STATES 1990‐94

No formal QI initiative or report card

Mass
mortality  decreased 42% 

while predicted mortality increased
Northern New England

mortality reduction like NY (1987 – 1992)

formal QI process is the key (public or confidential)



“Consumer Reports is rating surgical groups”

“ heart bypass surgery  now being rated alongside cars and toaster ovens“

Rate 1/4 surgical groups (n=221) from 42  US states
……….. all who agreed to publication

Published: September 7, 2010

NEJM “a watershed event in health care accountability”



Oct 30, 2002 





BENEFITS OF NY STATE REPORTING
MORTALITY  1989    1992 2010

% lowered 3.52    2.78  1.58 
Risk‐Adjusted 

1992 lowest RAMR of any state
1994 -9 risk-adjusted odds mortality NY 0.66

PUBLICATIONS

QUALITY IMPROVEMENT
St Peters 1990
Winthrop 1990
Erie 1990



exaggerated aura of scientific accuracy
imperfect 
Interpretations vary
ROC (C‐indices)  0.76 ‐ 0.82  
comparable to weather prediction

too technical for the average layman*

nonstatisticians (consumers, administrators and surgeons) see: 
mortality rates and rank order 

without regard to accuracy or range of statistical dispersion

vs advocates enthusiasm for the public’s "right to know”



.'ןימזל ינוציח ןכות ךופה' לע ץחל ןכמ רחאלו תועדוהה לגרסב 'תויורשפא' לע ץחל ,הנומתה תא גיצהלו דירוהל ידכ .וז תינוציח הנומת לש תיטמוטוא הדרוה ענמPowerPoint ,ךתויטרפ לע ןגהל רוזעל ידכ

Report Cards on Cardiac Surgeons —
Assessing New York State's Approach

New York risk adjustment model explained 
7.3% of variation surgeon-specific mortality 
8% of variation individual patients
0.4% of variation hospital mortality

Jesse Green, Ph.D., and Neil Wintfeld, Ph.D.
N ENGL J MED 1995; 332:1229-1233



ONE SURGEONS RECORD



MEANING OF THE DATA?
substantial changes in rank  year – year
rank not  predictive of future performance
Hierarchical model: less variation, broader CI, fewer outliers
hospital rank shuffles without change in processes or surgeons

most likely explanation: 

ranks were not significantly different
any observed changes are also not significant (noise) 

Med Care 2005;43: 726–735

Consumers compare between provider pairs 
(rather than between each provider and some standard)

N ENGL J MED 1995; 332:1229-1233



Relationship: Preventability of Death After CABG and RAMR

Structured audit  347 deaths from 9 Institutions (Ontario 1998 – 2003)
32%  preventable 
despite low RAMR 1.3% - 3.1%

Preventable deaths attributed to problems in:
OR 86% 
ICU 61%  
Perioperative care 32-74%

All-cause RAMR are convenient measures of institutional quality of care 
but  not correlated with preventable mortality

detailed adverse event audits drive meaningful QI

Guru V et al. Circulation 2008;117:2969-2976

No  correlation RAMR + preventable deaths



IS MORTALITY THE CORRECT MEASURE?
other quality indicators

risk-adjusted perioperative morbidity
cost/benefit analysis 
functional improvement 
quality of life
patient satisfaction



Circulation 2012 ;125:2423-2430

J Am Coll Cardiol 2006 ;47:661– 8

NEW YORK STATE RISK SCORES





Prevalence
(%) P-Value Odds P-Value Odds 

Age: > 55 per year - <.0001 1.046 <0.0001 1.042
Body Surface Area (0.1m²) - 0.0228 - 0.0007 0.450
Hemodynamic - Unstable 0.7 0.0020 3.797 <0.0001 3.111

Ejection Fraction <20% 1.7 0.0110 2.759 <0.0001 3.215
20-29% 5.8 0.0021 2.237 <0.0001 1.980
30-39% 10.6 0.0170 1.725

Previous MI <  1 day 2.2 0.0002 3.695
1-20 days 23 0.0246 1.517

Cerebrovascular Disease 19 0.0381 1.475
Peripheral Vascular Disease 12 <.0001 2.353

Renal Failure Creat > 1.5mg/dl 9 0.0019 1.950
<0.0001           4.382

Dialysis 2.5 <.0001 4.021
Chronic Obstructive Pulmonary Disease 24 0.0009 1.483
Diabetes 37 <0.0001 1.726
Extensively Calcified Ascending Aorta 5.1 <0.0001 1.810
Previous Open Heart Operations 3.3 <0.0001 2.200

2010 1994NYS Significant Patient Risk Factors



Current risk factors for CABG mortality
(OR> 1.5) include only 

Age 
Ejection Fraction <40%
Previous MI 
Peripheral Vascular Disease 
Renal Failure 

Female gender 
COPD
diabetes 
aortic calcification 
reoperation …..

are no longer statistically important risks



(

Circulation. 2010;121:2635-2644

J Am Coll Cardiol Intv 2009;2:17–25

N Engl J Med 2008;358:331-41

JACC 2012;59:1870-6



Circulation 2010;121:267-275

APPROPRIATE % INAPPROPRIATE % Uncertain %
CABG: 90.0 1.1  8.6 
PCI: 36.1 14.3 49.6

CABG indicated: 53% recommended CABG 34% PCI

PCI  indicated: 94% recommended PCI 

Both indicated: 93% recommended PCI 5% CABG 

J Am Coll Cardiol 2012;59:1870–6



CATH‐CABG RATIO: BI vs NY State
Ko et al. J Am Heart Assoc 2012;



OFF PUMP CABG: OPCAB
LESS 

stroke  HR 0.70 
respiratory failure  HR 0.80

LOWERmortality  OR 0.81
no difference in 7yr mortality

MORE redo revascularization  HR 1.55 (10.1 vs 6.4%)

Circulation. 2007;116:1145-1152J Am Coll Cardiol 2004;43:557– 64

Circ Cardiovasc Qual Outcomes 2012;5;76-84

25% isolated CABG 2008-2010



69% >2 arterial grafts

56% 4 or more grafts

16.97%

36.82%



SO WHAT HAVE WE CHANGED???
Temperature
Hematocrit
Cerebral Saturation monitoring
Selective OPCAB (10%)

Selective Beating Heart On Pump CABG (vs VF)
Fewer IABP
Wait 36 hrs after major MI 
Heart Team/Appropriateness meetings



WHAT HAVE WE NOT CHANGED
Median Sternotomy
Single Cross Clamp
Blood Cardioplegia; selective retrograde
Routine Swann Ganz, TEE
Complete revascularization
Radial Artery use (now 75%)
Endoscopic conduit harvest (100%)



CONCLUSIONS

NY trends influence others
Benefit of public reporting remain unclear
PCI: CABG Ratio vary excessively
Multi‐ arterial grafting underused
Mortality metric no longer adequate



YOU!THANK







PCI and CABG  IN NEW YORK STATE



Results: review of isolated CABG deaths (n=347)
Guru V et al. Circulation 2008;117:2969-2976





What can we teach you about evolution?



LIBERATE 
CARDIAC TAMPONADE
CONSTRICTIVE PERICARDITIS

RESHAPE
ANEURYSM
SAVR
MITRAL VALVE

RIGHT VENTRICLE
PULMONARY EMBOLISM

ACUTE
CHRONIC

ELECTRICAL THERAPY
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