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STS Star Ratings for 

Coronary Bypass Surgery

NQF Report Metrics:

1. Operative Mortality (Risk-Adjusted)

2. Major Morbidity (5 Risk-Adjusted variables)

RF, Reop, Stroke, Mediastinitis, Intub > 24 hrs

3. Use of Internal Mammary Artery

4. Medications

o Pre-op. Beta Blockers

o Discharge Beta Blockers

o Discharge Anti-Lipids

o Discharge Anti-Platelets





STS Composite Score 
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It is all about “morbidity and mortality”
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PreOp IntraOp PostOp ICU PostOP Floor Discharge

Deaths by POCA Category and 
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Full Time Intensivists:  How It All 

Began
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JAMA 

1984;252:2023

• St Barnabas Hospital, Bronx, NY

• 1979-1981  10 bed ICU  n =1070

ICU Care Daytime Nighttime

Yr. 1 Office based MD Agency MD: board eligible

Yr. 2 Full time MD (IM/Cards) Subspecialty Fellow



Benefit of On-Site Physician:  

Mortality Decreased (OR 0.62, p=0.01)

September 12, 2016 14Li et al, JAMA 1984;252:2023



• 26 Observational Trials: staffing 

patterns and outcomes

• Staffing:

• Low Intensity: no intensivist/elective 

consultation

• High Intensity: closed ICU/mandatory 

consult
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Pronovost et al JAMA 2002;288:2151



Staffing Patterns Matter in the ICU:

Pronovost et al JAMA 2002



FULL TIME INTENSIVIST ICU 

STAFFING

• Improves Mortality

• Decreases Length of Stay

• Improves Cost Efficiency
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Fuchs et al  

Clinical Anesthesiology 2005;19:125-135



Effect of Multi-D Rounds and ICU Mortality 

Kim M et al, Arch Int Med 

2010;170:369-376

Pa Hospitals n = 112 , 

Patients = 108,000

2004-2006

Low intensity: Intensivist 

optional/none

Hi intensity:

Intensivist mandatory

Multi-D:
• Pharmacy,

• Resp Therapy

• Social Work



Date of download:  1/22/2014
Copyright © 2014 American Medical 

Association. All rights reserved.

From: Pharmacist Participation on Physician Rounds and Adverse Drug Events in the Intensive Care Unit

JAMA. 1999;282(3):267-270. doi:10.1001/jama.282.3.267

Figure Legend:

MICU                       CCU

366 recommendations 

with a 95% acceptance rate



20



Pronovost JCC 2003;18:71-75

Daily Goals:  Impact on ICU Care 



September 12, 2016 22



N Engl J Med 2009 360(5):491-499

Selected Process Measures before and after Checklist 
Implementation, According to Site

Years 2007- 2008 

8 hospitals

8 countries

2 time intervals: pre 

and post checklist

Appr. 3750 pts / 

group

*

*
*

*

*

*



Selected Process Measures before and after Checklist 
Implementation, According to Site

Haynes AB et al. N Engl J Med 2009;360:491-499

Selected Process Measures before and after Checklist 
Implementation, According to Site



Outcomes before and after Checklist Implementation, 
According to Site

Haynes AB et al. N Engl J Med 2009;360:491-499

Outcomes before and after Checklist Implementation, 
According to Site
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ICU TEAMWORK MATTERS 
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Cardiac Surgery  Quality Assurance 

Performance Improvement Committee 
(2009 – 2012)

• First and Third Friday of Every Month

• Representatives From:

• Attendings

• Fellows

• AP’s: both CVSICU and CVPCU

• RespiratoryTherapy

• Physical Therapy

• Pharmacy

• Nursing: both CVSICU and CVPCU

• Administration

• Quality Improvement



INFLUENCE OF THE COMPREHENSIVE

UNIT–BASED SAFETY PROGRAM IN ICUS:

EVIDENCE FROM THE KEYSTONE ICU 

PROJECT

September 12, 2016 36

Hsu Y, Marsteller J 

Am J Med Qual 2016;31:349-

357



CUSP: Comprehensive Unit Based 

Safety Program

• CUSP Members: 

• Team Leader

• Physician Champion

• Executive Champion

• Nurse Manager

• Infection Prevention Representative

• Resp Therapy, Environmental, Invited 

Stakeholders
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CUSP

• Monthly Meetings

• Monthly Safety Rounds

• Identify system defects

• Develop safety and monitoring tools

• Educate the staff

• Present outcomes

September 12, 2016 38



0

10

20

30

40

50

60

70

Teamwork Safety Job Satisfaction        Stress Recognition Perceptions of Mgmt Working Conditions    Teamwork Safety                   Job Satisfaction Stress Recognition      Perceptions of Mgmt Working Conditions

Non-CUSP ICUs CUSP ICUs

* *

*

*significantly positive difference

Hsu Y, Marsteller J 

American Journal of Medical Quality 2016;31:349–357

*

Influence of CUSP on ICU Culture

Improvement in:

• Teamwork

• Safety

• Satisfaction

• Environment



Teamwork Climate 



The Effect of a Comprehensive Unit 

Based Safety Program on CLABSI
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Miller K et al, 2016 Am J Infection Control



The Impact of ICU Structure and 

Processes on Outcomes 

• Full Time Intensivists

• Multidisciplinary Teams

• Organization of Rounds

• Checklists

• Teamwork

• Performance Improvement and 

Metrics
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Primary Outcome

Postoperative Overall Infection (n=127) 

with/without Vent time adjusted

Odds of

Infection 

(95%CI)

Without Vent 

Time
p-value

With Vent 

Time
p-value

Intraop + Postop

Transfusion

RBC 

(unit)
1.1(1.0-1.2) 0.04 1.0(0.9-1.1) 0.76

FFP 1.3 (0.8-2.2) 0.26 1.1(0.6-1.8) 0.81

Platelet 0.8(0.5-1.3) 0.34 0.8(0.5-1.4) 0.48

Cryo 1.2 (0.6-2.5) 0.60 1.2(0.4-3.2) 0.78

Preop

WBC
1.1(1.0-1.1) <0.001 1.05(1.0-1.1) 0.001

Preop

COPD
3.3(2.2-5.0) <0.001 2.6(1.6-4.3) <0.001

Preop Cr> 

1.5mg/dL
1.7(1.0-2.7) 0.04 1.34(0.8-2.2) 0.26

Adjusted variables were blood products, previous cardiac surgery, preoperative  WBC value, heart failure within 2 weeks prior to 

surgery, preoperative COPD, preoperative serum creatinine, CPB time, and  surgery type vs. isolated CABG, and postoperative 

ventilation time. Only values < 0.05 are shown, except for transfusions.
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Postoperative Ventilation Time 
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ref

p=0.03p=0.004

p<0.001
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A Bow Around Your Finger 
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STS National Average 2011 40%
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Results Following Additional Protocol 

Changes
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CVSICU Reasons For 

Extubation >6h

Hemodynamic Instability
4% Hypoxia

3%
CVA or delirium

5%

Bleeding
20%

Open chest / ECMO
17%

Metabolic Acidosis
28%

Other
23%



CVSICU Arrival Temp
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Q1-2016 n=110

Isolated CAB Morbidity



Failed to Prescribe All Eligible 

Medications for Isolated CAB

54

If you don’t know your performance, 

you are not doing as well as you think you are.



Intervention – PCR testing

• Preoperative PCR testing for MRSA 

– Nasal swab by PAs on preop visit

• If positive:

– Intranasal mupirocin bid

– Chlorhexidine baths

• Both for 5 days (or as many days as possible preop; 

full course completed in ICU if necessary)



Overall SSI in CABG Patients
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MRSA ICU Admissions 
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MRSA ICU Admissions
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MRSA ICU Transmission

Adjusted Poisson Regression: MRSA transmissions

aIRR 95% CI P

Intervention era 0.29 0.13 0.65 0.002
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Staph Screening Miss Categories
July 2016
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1

2

2

3
Transfer

True Miss

>45 Days

Discontinued



Group, but not Individual, 

Accountability
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Monthly Cardiac Surgery Dashboard

• Vent Times

• Reasons for ext > 6 hrs

• iNO vs Veletri hrs

• Hyper/Hypo glycemia

• Checklist Compliance

• Staph screening (with reasons 

for misses)

• Blood Utilization

• CVSICU arrival: 

• K+ 

• Temp 

• Base Deficit

• Daily Weights

• Transfers > 6 pm

• Bouncebacks (Total, < 24 hrs) 

with Reasons)
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And Weekly Mortality and Morbidity



The Johns Hopkins Cardiac Surgery

Code of Conduct and Professional Behavior
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Critical Care of the Cardiovascular Patient:
The essentials for high quality

1. Full time intensivists 

2. Structured Multi-D rounds (Pharmacy?) 

3. Nurse readbacks

4. Checklists

5. Culture of safety/teamwork (CUSP)

6. Performance improvement requires: 

• Multidisciplinary input

• Agreed upon targets 

• Review of outcomes 

• Continual reassessment

6.  Individual accountability matters



Isolated CABG 

Post Op Morbidities
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• Universal public reporting is inevitable

• ICU care plays a major role in patient 

outcomes
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Surgeon-Reported Conflicts with Intensivists About 

Postoperative Goals of Care

JAMA Surg 2013;148:29-35

• Vascular, Neurologic, and 

Cardiothoracic Surgeons

• Mail Questionnaire

• 56% response rate, n = 2100
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Rates of Surgeon Reported Conflicts
JAMA Surg 2013;148:29-35
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Multidisciplinary Teams:

Physician, Nurse, and ≥ 1 more Health Care 

Professional



% of Patients with Infection by 

RBC Units Transfused
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Relationship between Infection 

and Ventilation Time
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Isolated CABG 

Post Op Morbidities
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The Tenets of CUSP

• Step 1: Safety Attitude Questionnaire (SAQ)

• Step 2: Educate re: Science of Improving

• Step 3: Identify Defects ( events that should 

not recur)

• Step 4: Executive Partnership to “Bridge the 

Gap”

• Step 5: Choose a Defect each Month that 

poses a hazard

• Step 6: Reassess
September 12, 2016 80





% Patients with BD < -4 and 

K < 3.3 by Month
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Quality Improvement

- Insight regarding what metric to target

- A sense of comfort to embark upon 

new initiatives

- Involves ability to create consensus
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Conclusion

• Though recognizing that this is as yet untested, the 

perspective that comes with cardiothoracic surgical 

training and practice best addresses the above 

issues which face every cardiothoracic surgical team 

and ICU.

As a result, thoracic surgeons:

• Should be the directors of the CTICU, and 

• Should play an integral part in the delivery of day to day ICU 

care. 
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Procedure groups for which models exist: 
• Isolated CABG (CAB) 

• Isolated Aortic Valve Replacement (AVRepl) 

• Aortic Valve Replacement and CABG (AVRepl+CAB) 

• Isolated Mitral Valve Replacement (MVRepl) 

• Mitral Valve Replacement and CABG (MVRepl+CAB) 

• Isolated Mitral Valve Repair (MVRepr) 

• Mitral Valve Repair and CABG (MVRepr+CAB) 

Model endpoints: 
• Operative Mortality 

• Stroke 

• Renal Failure 

• Prolonged Ventilation 

• Deep Sternal Wound Infection 

• Reoperation 

• Mortality/Morbidity combined endpoint (any of the 6 previous endpoints) 

• Prolonged length of stay (length of stay >14 days) 

• Short length of stay (length of stay < 6 days 

(Based on roughly 2.7 million patients)

Procedures for which the STS 

database has a predictive model


