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To ensure a smooth meeting...
Ø Please mute your lines (phone or audio), until called 

upon

Ø Interactive features available under 'participants' window

Ø Hold questions until end of presentation

Ø Use "Raise Hand" feature for questions or comments

Ø The Chat Room can also be used to ask questions

Ø Call/text Sherri (216) 513-3141 if you need assistance



CME Credits

Ø Please enter your name and organization in the chat so we 
can record your attendance.

Ø After the meeting, instructions will be provided explaining 
how to claim your CME credits.

Ø You must evaluate the activity and claim credit. This can be 
done on a computer or via the CloudCME App.

Ø vcu.cloud-cme.com

http://vcu.cloud-cme.com/


Tonight’s Agenda

5:30 – 5:35 p.m. Welcome and Updates from the Board
Mohammed Quader, MD; Virginia Commonwealth University

5:35 – 5:50 p.m. VCSQI Data Review
Eddie Fonner, VCSQI Executive Director

5:50 – 7:00 p.m. VCSQI Workgroups, Committees, VHAC Updates & More!
VHAC – Peter O'Brien, MD, FACC; Centra Lynchburg
Perfect Care Network – Kevin Lobdell, MD; Atrium Health 
Research & Writing Committee - Nicholas Teman, MD; UVA
Perfusion Group - Eve Dallas, CCP; UVA

VCSQI Quality Initiatives:
Successful integration and implementation of quality improvement strategies 

improve outcomes and quality measures.

7:00 – 7:25 p.m. Making Strides in Readmission
Brody Wehman, MD; Bon Secours MRMC
Meredith Newton, NP; Bon Secours MRMC

7:25 – 8:00 p.m. Successful Integration of AKI Strategies to Improve Outcomes
Mike Brown, CCP; Mary Washington Hospital



Transforming Cardiovascular Care to Improve Patient Experience and Value

Mohammed Quader, MD
Virginia Commonwealth University

VCSQI Chairman

Welcome and Highlights
from the Board



VCSQI Strategic Plan
Mission

Transform Cardiovascular Care to Improve Patient Experience and Value

Vision

Optimize Heart Care Outcomes Through National Collaboration, Innovation and 
Research

Core Values

Ø V alue-Based Best Practices

Ø C ollabration & Transparency

Ø S tewardship of Healthcare & Costs

Ø Q uality and Patient Centered

Ø I nnovation; Data and Analytic-Driven



Board Updates: Winter 2023

Ø Succession Planning:
Ø Formalization of Vice Chair Position and Timeline

Ø 2024 Board of Directors’ Terms

Ø Upcoming Change in Investment Account Provider
Ø Transition from Merrill Lynch to UBS

Ø 2023 VCSQI Contributor of the Year
Ø Winner will be announced in January!



Congratulations to 
our new Vice Chair!

Nick Teman, MD
University of Virginia



Transforming Cardiovascular Care to Improve Patient Experience and Value

Cost and Quality Data Review

Eddie Fonner
Executive Director, VCSQI



Ø Extensive Database

Ø 144,000+ STS Adult patients from 2001-
2023

Ø 64,000+ ACC CathPCI patients

Ø 32,000+ ACC CP-MI episodes

Ø 4,000+ TVT operations

Ø Quarterly and Ad Hoc Reports

Ø Scientific Publishing

Ø 80+ manuscripts & presentations

VCSQI Database Summary

STS Adult 
Cardiac

ACC 
CathPCI

VHAC 
STEMI

STS-ACC 
TVT

VHHA 
Financial 

Data



STS Adult Cardiac



Procedure Volume by CPB Usage: Isolated CAB, CY 2017—Q3 2023

0

1,000

2,000

3,000

4,000

2017 2018 2019 2020 2021 2022 Q1-Q3 '23

Pr
oc

ed
ur

e 
Vo

lu
m

e

On Pump Off Pump

Decline in Off-Pump Cases from 7.6% in 2017 to 1.5% in 2022



Early Extubation: Isolated CAB, CY 2017—Q3 2023

66.5%
69.9% 70.1%

65.4% 66.8%
70.6% 70.8%

0%

25%

50%

75%

2017 2018 2019 2020 2021 2022 Q1-Q3 '23

Ea
rl

y 
Ex

tu
ba

ti
on



Any Blood Transfusion (Intra- or Post-op): Isolated CAB, CY 2017—Q3 2023
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STS Additive Costs: Isolated CAB, Q1 2017 – Q2 2023
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Post-op A-Fib Additive Costs: Isolated CAB Procedures, CY 2017—Q2 2023
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Permanent Stroke Additive Costs: Isolated CAB Procedures, CY 2017—Q2 2023
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Deep Sternal Wound Infection Additive Costs: Isolated CAB Procedures, CY 2017—Q2 2023
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Operative Mortality Additive Costs: Isolated CAB Procedures, CY 2017—Q2 2023
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Prolonged Ventilation Additive Costs: Isolated CAB Procedures, CY 2017—Q2 2023
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Reoperation Additive Costs: Isolated CAB Procedures, CY 2017—Q2 2023
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Renal Failure Additive Costs: Isolated CAB Procedures, CY 2017—Q2 2023
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ACC CathPCI



Radial Access Site: All PCI Procedures, CY 2017—Q2 2023
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Observed Acute Kidney Injury: All PCI Procedures, CY 2017—Q2 2023
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Observed Bleeding Events: All PCI Procedures, CY 2017—Q2 2023

2.9% 2.7%
2.6% 2.6%

2.2%
2.0% 1.9%

0%

1%

2%

3%

4%

2017 2018 2019 2020 2021 2022 Q1-Q2 '23

O
bs

er
ve

d 
Bl

ee
di

ng



$19K

$21K
$24K

$36K $36K

$0

$25,000

$50,000

$75,000

No P
os

to
p E

ve
nt

s/M
or

ta
lit

y

Po
sto

p H
F

St
ag

e 1
 A

KI

Ble
ed

ing

Ca
rd

iog
en

ic 
Sh

oc
k

CathPCI Additive Costs: Q1 2017 – Q2 2023



Post-PCI Heart Failure Additive Costs: All PCI Procedures, CY 2017—Q2 2023
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Post-PCI AKI Additive Costs: All PCI Procedures, CY 2017—Q2 2023
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Post-PCI Bleeding Additive Costs: All PCI Procedures, CY 2017—Q2 2023
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Post-PCI Shock Additive Costs: All PCI Procedures, CY 2017—Q2 2023
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Summary of Cost Trends

Ø Isolated CAB procedures remain more expensive than PCI, and 
baseline costs of CAB have increased more than PCI

Ø Renal Failure and Reoperation had the largest year-over-year 
increases in STS

Ø All post-procedure events that we measured increased year-
over-year in CathPCI

Ø Shock had the biggest impact and and largest increase in 
additive costs



Ø Quarterly Reports Available at:
Ø https://www.vcsqi.org/members

Ø In the Pipeline:
Ø Hospital-Specific Cost Reports

Ø STEMI and TVT Cost Data

Ø DEI and Z-Codes

https://www.vcsqi.org/members


Transforming Cardiovascular Care to Improve Patient Experience and Value

Thank You!

Questions / Suggestions?



Transforming Cardiovascular Care to Improve Patient Experience and Value

VCSQI Workgroups, 
Committees, VHAC Updates 

& More!



Transforming Cardiovascular Care to Improve Patient Experience and Value

Virginia Heart Attack 
Coalition (VHAC)

Peter O’Brien, MD, FACC
Centra Lynchburg
VHAC Co-Founder



VHAC Strategic Plan…The Three Pillars

Ø Sustainable Regional Activity

Ø EMS education, training and equipment 

Ø State Data Collection and Reporting



Transforming Cardiovascular Care to Improve Patient Experience and Value

In our 15th Year, How do 
We Get Better?

…Strategic Planning 
Initiative

Goal Setting



SWOT 
ANALYSIS –
SNAPSHOT

Helpful
To achieving the objective

Harmful
To achieving the objective
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n STRENGTHS
• Successful & Important Systems of Care Framework for Acute 

Cardiovascular Care
• Active Multidisciplinary Acute CV Care Healthcare Network of 

Providers
• Relationship with VCSQI
• Meaningful Data/Information
• Leadership, Vision, and Drive
• Stakeholder Communication
• Resilience, Longevity, Purpose, Efficiency
• Volunteer Effort and Decentralized Leadership
• Data-driven approach
• Positive and enthusiastic environment
• Multidisciplinary collaboration
• Unbiased input
• Elimination of silos
• Empowerment of members
• Networking opportunities
• Learning from other centers

WEAKNESSES
• Understanding of Stakeholder Needs
• Meeting/Maintaining Relevance
• Greater Engagement of Members
• Succession Planning
• Leadership Opportunities and Interest
• Database Merger Issues; Control of Data Communication
• Accountability of Regional Leads to Drive Change
• Competition among hospital systems with resultant less 

collaboration
• Shock - High Opportunity with Low Resolve
• Overreliance on a Few Individuals and Non-Physician 

Volunteers
• Lack of Permanent Regional Coordinators and Formal 

Plans
• Limited Publication and Research
• Operational and Geographic Challenges
• Rural Challenges
• Need for More EMS Engagement
• Constant Process Relearning
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t OPPORTUNTIES
• Grow Initiatives
• Include Cost Data and Complications
• Greater Stakeholder Engagement
• Pipeline of Leaders
• Capitalize on Relationship with VCSQI
• Consistent Engagement and Accountability from Regional 

Leaders
• Becoming a 501(c)(3) and Hiring Regional Coordinators
• Pursue Research Publications (via collaboration with 

VCSQI)
• Leverage Partnerships with Public Health and Other 

Organizations
• Identify Competing Demands on Volunteer Time
• Further Data Utilization
• Expansion to Other Disease States
• Engaging New Members
• Regional Cooperation
• Enhanced Outreach
• Collaboration with EMS
• Standardization of Guidelines
• Establishing standards for cardiac patient care
• Sharing process improvement strategies
• Increased collaboration with hospital EMS agencies
• Expanding parameters and generating new initiatives
• Engaging new members effectively

THREATS
• Apathy and Lack of Engagement
• Healthcare Provider Burnout
• Competing Healthcare Initiatives and Priorities
• Inability to Create a Leadership Pipeline
• Cost Considerations
• Failure to Launch Initiatives
• Loss of Leaders and Difficulty in Ensuring Steady 

Engagement 
• Need for Full Participation in VCSQI STEMI Registry
• Inability to Identify Stakeholder Needs and Maintain 

Value
• Inability to Adapt Quickly Enough
• External Healthcare Regulations
• Funding Constraints
• Competition from Other Healthcare Organizations
• Maintaining Engagement
• Standardization Challenges
• Disparities in Access



Strategic Goals and 
Objectives revised:

1.

2.

3.

4.

5.



Strategic Planning 2023—How Do We Get 
Better?

VHAC in its 15th year—with successes but persistent gaps, barriers and 
opportunities. 

Ø Initiating a comprehensive assessment…starting with leadership but 
ultimately engaging all members:

Ø 1. SWOT Analysis (Successes, Weaknesses, Opportunities, Threats)--Core leader 
focused discussion 

Ø 2. Revised Mission and Vision Statements

Ø 3. Survey of our members

Ø 4. Strategic Planning Workshop





Transforming Cardiovascular Care to Improve Patient Experience and Value

VHAC-VCSQI Statewide 
STEMI Database

Q2 2023 Summary Reports



Data Aggregation Model

Individual 
Hospital 
Uploads

Aggregate 
Database 

and 
Reporting

ARMUS

AHA
GWTG-CAD

ACC
CP-MI

Subset of Data from



STEMI Database Participation

Ø 20 VCSQI Programs included in the database

Ø 5 New members pending uploads

Ø 18 Programs currently sharing CP-MI data quarterly

Ø 2 Programs from GWTG-Only

Ø Sharing a subset / data export from GWTG-CAD



STEMI Reports by Region: Q3 2022 – Q2 2023

= Exceeds VCSQI Average

 = Equal to VCSQI Average

 = Lower than VCSQI Average



STEMI Reports by Hospital: Q3 2022 – Q2 2023

= Exceeds VCSQI Average

 = Equal to VCSQI Average

 = Lower than VCSQI Average



Median FMC-Primary PCI (Non-Transfer) by Quarter: Eastern
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Median FMC-Primary PCI (Non-Transfer) by Quarter: Northern
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Median FMC-Primary PCI (Non-Transfer) by Quarter: Northwest
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Median FMC-Primary PCI (Non-Transfer) by Quarter: Southern
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Median FMC-Primary PCI (Non-Transfer) by Quarter: Western
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Low Volume High Volume

Radial Access Site by Hospital: Immediate PCI for STEMI Procedures, Q3 2021 – Q2 2023 (N=4,263)

Med. Volume

VCSQI: Femoral – 29.2%          Radial – 70.6%

For the latest 4 quarter period:
A plus (+) following the hospital code indicates the hospital is statistically better than the rest of VCSQI 
An asterisk (*) following the hospital code indicates the hospital is statistically poorer than the rest of VCSQI



We Need Your Help! Logistics and Next Steps

Ø Data Use Agreements will be automatically incorporated into current VCSQI members’ 
database contracts

Ø New members gain access to all VCSQI resources: quarterly reports, angiogram reviews, 
collaborative workgroups (Shock + AKI), and more!

Current VCSQI Members (28)

New Centers (15)



The work continues…

Ø Recruiting Regional leaders and stakeholders 

Ø Get involved with your own STEMI/Shock Committees

Ø Clinical Workgroups: PE, ED Bypass, Thrombolytics, Shock, etc.

Ø Third Thursday Calls, 6:30-7:30.  All are welcome!!!

Ø State Meeting 9/14/23—Success!!!

Ø Data Manager Work Group calls, 3rd Wednesday--Q&A, discussion, moral support



Join Us and Be That Person…Your 
STEMI Patients are Counting on You!

Ø Patient centered, Guideline Driven Care (Prehospital 12 leads and immediate 
activation are Class I Indications!)

Ø Goal Setting

Ø Hardwiring

Ø Ownership

Ø Accountability
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Perfect Care Network

Kevin Lobdell MD, LTC, MC, USAR
Atrium Health



Perfect Care Impact

K Lobdell, S Crotwell, G Rose, L Watts, B LeNoir, T Maxey, & J Frederick
Sanger Heart & Vascular Institute

Advocate Health



Standard Practice Routines

59



The “Perfect Care” (PC) 
initiative enrolls adult 

cardiac surgery patients 
into a comprehensive 

program that eliminates 
barriers to access care 

via remote perioperative 
monitoring.

PC includes a digital 
health kit + application 

for appointment 
scheduling, tracking 

biometric data, patient 
reported outcomes, 
audiovisual visits, & 

messaging. 

PC’s transformation of 
perioperative cardiac 
care aimed to reduce 

postoperative length of 
stay (PLOS) & improve 
30-day readmission + 

mortality.



Perfect Care
Pathway + Novel Biometrics + PROs









IMPACT
1000 Consecutive 
Remotely Monitored 
Patients





Perfect Care Impact Network
PSO protected collaboration: Advocate (5/15), VCSQI (17) & MCSQI (11)



Workgroups

1. Informatics 
2. GDP & GDT
3. Readmissions



Drainology 
Survey
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Research and Writing
Committee: Year in Review

Nick Teman, MD 
University of Virginia

Committee Chair



Southern Thoracic Surgical 
Association 2023



STS Coronary Conference 2023



Mitral Conclave 2023

Postoperative Outcomes
• Lower rate of reoperation for valve dysfunction in leaflet sparing (0.11% vs. 

0.70%, p=0.04)
• No difference in major morbidity (8.3% leaflet sparing vs. 6.2% leaflet resection, 
    p = 0.10) or length of stay (median 5 days vs. 5, p=0.65) 
• No difference in operative mortality (0.95% leaflet sparing vs. 0.99% leaflet 

resection, p=0.94)

Mitral Valve Repair in a Regional Collaborative: Respect or Resect?
Alex M. Wisniewski, MD1, Raymond Strobel, MD1, Anthony Norman, MD1, Andrew Young, MD1, Mohammed Quader, MD2, Kenan Yount, MD1, Nicholas Teman, MD1
1Department of Surgery, University of Virginia, Charlottesville, VA, 2Virginia Commonwealth University, Department of Surgery, Richmond, VA

Objectives

Utilizing the Virginia Cardiac Services Quality Initiative (VCSQI) database which comprises 18 
centers performing cardiac surgery across the state of Virginia, we all patients undergoing mitral 
valve repair identified from January 2012 until December 2002 .

Exclusions: Transcatheter or percutaneous approaches, tumor resection, endocarditis, emergent 
operation, major concomitant procedures including atrial fibrillation ablation and tricuspid valve 
intervention.

Statistical Analysis: Continuous variables were analyzed via two-way t-tests, categorical variables 
via chi-square and Fisher exact testing. Linear regression was used to determine presence of 
timewise trend in proportion of repair technique. Logistic regression was utilized to determine 
independent predictors of leaflet-sparing techniques compared to leaflet resection.

Results

Conclusions
• No timewise trend in repair technique utilization
• Minor difference in operative times
• Leaflet sparing approach more common in anterior leaflet prolapse and minimally 

invasive approaches
• No difference major morbidity or mortality
• This suggests that both approaches may be complementary or are decided on a 

case-by-case basis

1. Padala, M., et al. (2009). "Mitral valve hemodynamics after repair of acute posterior leaflet prolapse: quadrangular resection versus triangular resection versus neochordoplasty." The 
Journal of thoracic and cardiovascular surgery 138 2: 309-315.

2. Sá, M.P., et al., Respect versus resect approaches for mitral valve repair: A study-level meta-analysis. Trends Cardiovasc Med, 2022.

Funding: T32HL007849 training grant. 

References

Methods

• 1658 patients were identified that underwent isolated mitral valve repair from 2010-2022
• 57.2% (948) underwent leaflet sparing technique
• No significant trend over time in proportion of one technique to another (p = 0.85, R-square 

= 0.004)

Results

Disclosures: None

Mitral valve repair is the gold standard for the treatment of degenerative mitral valve 
disease although multiple repair techniques exist in practice. These may be broadly 
categorized into leaflet resection (resect) or leaflet sparing (respect) techniques. 
Proponents of a leaflet sparing approach suggest a decrease in valve stress which may 
allow for longer-term durability.

Hypothesis: 
Over the past decade, leaflet-sparing approaches have become the main repair 
technique with similar short-term outcomes.

Favors Leaflet Resection Favors Leaflet Sparing

Figure adapted from Padala et al. (1)

Baseline Characteristics
• Leaflet sparing approach more often in females (44.0% vs. 34.7%), diabetics (12.3% vs. 

7.3%), more often redo operations (6.4% vs. 2.1%) with higher median predicted risk of 
morbidity or mortality (PROMM 8.5% vs. 7.8%) (all p < 0.05) 

• Leaflet sparing associated with longer CPB (138 minutes vs. 127) and cross clamp times 
(96 minutes vs. 90), anterior leaflet prolapse (8.2% vs. 1.2%), and ring annuloplasty use 
(75.1% vs. 68.7%) (all p < 0.05)

Results

Postoperative Outcomes
• Patients in the post-trial group had similar outcomes of major morbidity including 

stroke (0.0% post-trial vs. 0.0%, p=1.0), prolonged ventilation (5.9%% post-trial 
vs. 8.8%%, p=0.68), reoperation for any reason (11.8% post-trial vs. 5.4%, 
p=0.30), renal failure (0.0% post-trial vs. 3.4%, p=0.44), and similar operative 
mortality (0.0% vs. 4.8%, p=0.36)

• The rate of permanent pacemaker trended toward a decrease in the post-trial 
group but did not reach statistical significance (0.0% vs. 6.8%, p=0.27)

Is Tricuspid Annuloplasty Falling Out of Favor During Mitral Surgery?
Alex M. Wisniewski, MD1, Raymond Strobel, MD1, Anthony Norman, MD1, Andrew Young, MD1, Mohammed Quader, MD2, Nicholas Teman, MD1, Kenan Yount, MD1
1Department of Surgery, University of Virginia, Charlottesville, VA, 2Virginia Commonwealth University, Department of Surgery, Richmond, VA

Introduction

Utilizing the Virginia Cardiac Services Quality Initiative (VCSQI) database which comprises 18 
centers performing cardiac surgery across the state of Virginia, all patients undergoing mitral valve 
repair with concomitant tricuspid annuloplasty from 2017 until present were identified. Our time 
event was February 22, 2022 when the trial results were published with a 1-month washout period 
before and after time of publication to account for surgeon practice change.

Exclusions: Those with endocarditis, primary tricuspid regurgitation, severe tricuspid regurgitation, 
or undocumented degree of tricuspid disease were excluded.

Statistical Analysis: Continuous variables were analyzed via two-way t-tests, categorical variables 
via chi-square and Fisher exact testing. Linear regression was used to determine presence of 
timewise trend in rate of tricuspid repair. 

Results

Conclusions
• Despite similar degrees of indication for tricuspid intervention in the pre- and 

post-trial period, there appears to be a slow, non-significant downtrend in the rate 
of concomitant TA during mitral surgery

• Longer-term data with a larger study power is necessary to elucidate this trend
• Short-term outcomes for concomitant tricuspid annuloplasty during mitral surgery 

remain reassuring with low morbidity and mortality1. Gammie, J.S., et al., Concomitant Tricuspid Repair in Patients with Degenerative Mitral Regurgitation. N Engl J Med, 2022. 386(4): p. 327-339.
2. Pick, Adam. “Tricuspid Valve Repair Surgery.” Heart Valve Surgery, https://www.heart-valve-surgery.com/tricuspid-valve-repair.php. 

Funding: T32HL007849 training grant. 

References

Methods

• 164 patients met inclusion criteria with 17 (10.4%) patients undergoing surgery in the post-
trial period

• Baseline characteristics were similar between both groups with similar age (66 years post-
trial vs. 67 years, p=0.97) and no difference in baseline comorbidities or mean predicted 
risk of mortality (median 0.70% post-trial vs. 0.99%, p=0.51)

• The rate of intervention for tricuspid disease did not differ between the post and pre-trial 
groups on univariate analysis (35.3% vs. 45.6%, p=0.42)

Results

Disclosures: None

Concomitant repair of the tricuspid valve during mitral surgery for degenerative mitral 
regurgitation remains contentious especially in the case of moderate tricuspid 
regurgitation or excessive annular dilation. A recent CTSNet trial did not demonstrate a 
mortality benefit or quality of life improvement to concomitant TA but did demonstrate a 
significantly higher rate of permanent pacemaker. We sought to identify all patients 
from a regional collaborative meeting criteria for concomitant tricuspid valve repair 
during mitral surgery and determine the rate of actual intervention upon the tricuspid 
valve in those patients given the recent trial results.  

Hypothesis: 
Following trial publication, we hypothesized that the rate of concomitant tricuspid 
annuloplasty for the indications of moderate tricuspid regurgitation or annular dilation 
greater than 40mm would decrease.

Image adapted from heartvalvesurgery.com (2) 

Postoperative Outcomes Pre-trial (n=147) Post-trial (n=17) P Value
Mitral Valve Repair 143 (97.28%) 16 (94.12%) 0.473
Atrial Fibrillation Ablation 67 (45.58%) 11 (64.71%) 0.135
Full Sternotomy 104 (70.75%) 11 (64.71%) 0.606
Redo 3 (2.04%) 1 (5.88%) 0.331
Cardiopulmonary Bypass Time 
(minutes)

160 ± 58 167 ± 60 0.749

Reintubation 8 (5.44%) 1 (5.88%) 0.940
Total Ventilator Hours 59 [35, 118] 90 [28, 123] 0.386
Prolonged Ventilation 13 (8.84%) 1 (5.88%) 0.679
ICU Readmission 2 (1.36%) 1 (5.88%) 0.188
Total ICU Hours 59 [35, 118] 89 [28, 123] 0.356
Postoperative Pacemaker 10 (6.80%) 0 (0.00%) 0.267
Postoperative Stroke 0 (0.00%) 0 (0.00%) 1.000
Postoperative Pneumonia 3 (2.04%) 0 (0.00%) 0.552
Reoperation for Any Reason 8 (5.44%) 2 (11.76%) 0.302
Reoperation for Bleeding 7 (4.76%) 1 (5.88%) 0.839
Reoperation for Valve Dysfunction 0 (0.00%) 1 (5.88%) 0.003
Length of Stay (days) 6 [5, 8] 7 [6, 8] 0.385
Postoperative Renal Failure 5 (3.40%) 0 (0.00%) 0.440
Postoperative Dialysis 5 (3.40%) 0 (0.00%) 0.440
Dialysis After Discharge 1 (0.68%) 0 (0.00%) 0.733
Readmission 12 (8.16%) 3 (17.65%) 0.199
Operative Mortality 7 (4.76%) 0 (0.00%) 0.358



AATS 2023



STS 2023
Strobel/Kaplan Covid-19 Outcomes based on 
socioeconomic status

Strobel STS FTR should include cardiac arrest

Strobel Center case volume associated 
with STS FTR



Publications
1. JTCVS 2023 - Postoperative Catheterization Following CABG

2. JTCVS 2023 - Center Case Volume and Failure to Rescue 

3. JTCVS 2023 - ELSO Center of Excellence and Failure to Rescue

4. JTCVS Open 2023 - Heart Transplant Allocation Changes

5. Journal of Interventional Cardiology 2023 - Radial Access and AKI 

6. Annals of Thoracic Surgery 2023 - COVID-19 and Socioeconomic Status  

7. Annals of Thoracic Surgery 2023- Socioeconomic Distress and PCI vs CABG

8. Annals of Thoracic Surgery 2023 – CABG Practice Based on Race

9. Annals of Thoracic Surgery 2023 – STS Definition of Failure to Rescue Should Include Cardiac Arrest

10. Journal of Surgical Research 2023 – Pulmonary Hypertension in Mitral and Coronary Surgery

11. Journal of Surgical Research 2023 – Temporal Analysis of Deep Sternal Wound Infection

12. Seminars in Thoracic and Cardiovascular Surgery 2023 – Socioeconomic Distress and Surgery for Endocarditis



Upcoming Work

Ø Poster: Does Timing of Intensive Care Unit Arrival Matter in Elective Cardiac 
Surgery?
Ø Wisniewski et al

Ø Poster: Multi-Institutional Multivariable Model to Predict Intensive Care Unit 
Length of Stay after Cardiac Surgery

Ø Wisniewski et al

Ø Poster: Impact of Cooling Strategies on Transfusion Requirements in Aortic 
Hemiarch Surgery

Ø Norman et al



Upcoming Work

Ø 9 Abstracts submitted



Upcoming Work

Ø MET/RRT Survey

Ø Determine association with morbidity, mortality, and failure to rescue

Ø Call for proposals

Ø Deadline January 15th, 2024



Research and Writing Committee

Ø Monthly meeting 1st Tuesday 5pm

Ø Research proposal discussion

Ø Abstract and Manuscript Review

Ø All are welcome
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Perfusion Updates

Perfusion Group



New and Ongoing Initiatives

1. Bolstering ECMO data collection:

2. Perfect Care Network: Goal-Directed Perfusion

3. VCSQI + TVT Data = Patient Risk Model?

4. + !! Q2 2023 Perfusion Metrics

Currently collected in STS:

Perfusion Group



Perfusion Group



New and Ongoing Initiatives

1. Bolstering ECMO data collection:

2. Perfect Care Network: Goal-Directed Perfusion

3. VCSQI + TVT Data = Patient Risk Model?

4. + !! Q2 2023 Perfusion Metrics

Currently collected in STS:

Perfusion Group



Patient Demographics & Characteristics

Legend – Patient Status:
 Elective: planned surgery, usually comes from home the day of surgery
 Urgent: inpatient who could not wait safely at home for their surgery
 Emergent: cannot wait, needs to go to OR now
 Salvage: CPR in progress, on induction or ECMO preop

Perfusion Group



AKI vs. Intraop Hgb < 7: VCSQI Total, CAB Only, Q3 2021 – Q2 2023 (N = 6,209)
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Perfusion Group



VCSQI PG – Questions of the Week

Do you use DO2 as a measure of 
perfusion adequacy on pump (adults)?

Always
72%

Sometimes
14%

Never
14%

Do you practice ANH (adults)?

Every
0%

Sometimes
100%

Never
0%



Do you measure cerebral oximetry 
intraoperatively? 

Every Case
50%

Sometimes
50%

Never
0%

This week’s question:



Transforming Cardiovascular Care to Improve Patient Experience and Value

VCSQI Quality Initiatives:
  

Successful integration and 
implementation of quality 

improvement strategies improves 
outcomes and quality measures



Transforming Cardiovascular Care to Improve Patient Experience and Value

Brody Wehman, MD; Bon Secours MRMC
Meredith Newton, NP; Bon Secours MRMC

Making Strides in 
Readmission 



Reducing CABG Readmissions at Memorial 
Regional Medical Center

Brody Wehman, MD
Meredith Newton, NP





Timeline of staffing changes

• July 2018 Dr.  Wehman comes to MRMC as the full time surgeon
• January 2019 Cardiac Surgery Nurse Navigator added to staff
• November 2019 a NP is added to MRMC cardiac surgery staff
• June 2021 a second NP is added to the cardiac surgery staff at MRMC



Cardiac surgery nurse navigator

• Meets the patient prior to surgery, gives instructions and answers questions
• Goes through discharge instructions and medications with the patient and family just 

prior to discharge

• Calls the patient the day after discharge



Sternal wound care

• The patient is given written and verbal instructions as well as being sent home with 
dial soap and CHG
• Prineo dressing is applied to the sternal incision in the OR and removed at the 1 

week follow up appointment



Cardiac operations meeting

• All stakeholders attend a monthly meeting to look at the current data on outcomes, 
complications and discuss any problems/barriers to better care



When patients come to the ER

• Interface with ED and hospitalists to co-manage patient
–Direct phone number to the ER physician 

• Use of observation status when appropriate

97



Potential barriers

• Budget constraints for new positions

• Engaged team members who want to continuously improve and feel ownership in the 
program and outcomes

• Administration buy in and support at cardiac ops meetings



Summary

• Dedicated surgeon
• Dedicated APC team
• Nurse navigator
• Engaged cardiac ops team
• Open communication with hospitalists and ER

99



Thank you



Transforming Cardiovascular Care to Improve Patient Experience and Value

Mike Brown, CCP
Mary Washington

Successful Integration of AKI 
Strategies to Improve 

Outcomes



Successful Integration of AKI Strategies Focusing on 
VCSQI AKI Recommendation Guidelines to Improve 

Outcomes

Mike Brown
Mary Washington Healthcare

Program Director, Cardiac Surgery/Structural Heart

Chief, Perfusion Services



Renal Failure O/E (Recalibrated) by Year: Isolated CAB, Q4 2018—Q3 2023 (N=15,852)
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Renal Failure O/E (Recalibrated) by Quarter: Isolated CAB, Q4 2018—Q3 2023 (N=15,852)
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Where do we start?  Ask the difficult questions…

§ What are we currently doing right and wrong?
§ What does our performance in key contributing indicators look like?

§ Are we doing the small things?  
§ First focus → low hanging fruit

§ Blood conservation: Did we go too far?
§ Perfusion strategies
§ Intra-Op Fluid Resuscitation Strategy/Guidelines
§ Transfusion Trigger: do we reconsider the high-risk patient population? 

§ How do we integrate new strategies post Covid-19?
§ Changes in staff/travelers → time for restructuring orientation and re-education process



How does hyperglycemia (and hypoglycemia) impact kidney 
function?

§ Increases activation and production of 
inflammatory cytokines causing 
vascular permeability

§ Increases production of reactive 
oxygen species in the mitochondria

§ Increases oxidative stress
§ Anesthesia → stimulates 

hyperglycemia, RAS activation, and 
intrarenal inflammation



Renal Failure O/E vs. Highest Intra-op. Glucose: Isolated CAB, Q4 2018—Q3 2023
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Low hanging fruit…
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Peak Intra-Op Blood Sugar



What were the barriers, and did we need to fix?  
Keep it simple     

ü Q30 minute blood glucose or < when indicated

110

ü Protocol changes
ü Start insulin sooner
ü Recheck more often

ü New CRNAs/re-education
 



Pre-op. ACE Inhibitors by Year: Isolated CAB, Q4 2018—Q3 2023
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More low hanging fruit… 

51.0% 52.9%

23.6%

18.1%
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60.0%
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ACE/ARB Discontinued within 48 Hours of Surgery

What were the barriers? 
§ Covid-19- transient staff
§ New APPs
§ Poor partnership and compliance with collaborating physicians
 



Brazilian Journal of Anesthesiology Volume 72, Issue 6, Nove-Dec 2022, Pages 688-694

Compared Restrictive Versus Liberal Fluid Balance  
(< 2000 ml versus > 2000 ml)
Excluded insensible fluid loss

Primary Endpoint: CSA-AKI 
Defined as increase in Creatinine > 0.3 within 48 hrs 
or > 1.5-1.9 x baseline OR urine output < 0.5ml.kg.h 
in 6-12 hours.

Secondary Endpoints:
In-Hospital Mortality
Cardiovascular complications
ICU-LOS

Findings: 
No difference in risk of CSA-AKI between groups 
Liberal Fluid Balance showed:
Greater in-hospital mortality
Greater cardiovascular complications



Did we go too far with blood conservation?
üAcute Normovolemic Hemodilution
üRetrograde Autologous Prime
üSelective Ultrafiltration
ü Intra-Op Transfusion Trigger: Historical intra-op RBC transfusion for Iso Cabg→ 5.2%   Is this a 

good thing? 
PLUS
ü1,500-2000 ml Anesthesia intra-op fluid resuscitation guide

What did we observe? 
Intra-Op fluid management:  Significant Variation among clinicians…
Are we too dry? 

• Opportunity:  Re-educate CRNA staff 



Transfusion triggers:  Is there a best time to transfuse?



Renal Failure O/E vs. Preop Hgb and Intra-op. RBCs: Isolated CAB, Q4 2018—Q3 2023
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Goal-Directed Oxygen Delivery

Hemoglobin 7.0-8.0 gm
@ 2.4 L/min Cardiac Index 
DO2i= 222-252 ml O2/min/m2

Hemoglobin 10.0 gm
@ 2.4 L/min Cardiac Index
DO2i= 314.4 ml O2/min/m2



Transfusion and anemia trends among our ARF patients

Q4 2018-Q1 2022 Iso Cabg ARF
• 33%  Pre-op Hgb < 10gm
• 60%  Normal pre-op creatinine
• 7.1 gm  Average low intra-op Hgb
• Only 30%  Transfused RBCs Intra-Op

Changes in practice/trends:  
Intra-op RBC transfusion rate ↑ from 5.2% historical to 8.5% 
50% of patients with intra-op Hgb < 8gm transfused based on DO2i < 270 ml O2/min/m2
New observations:  0 ARF in the anemia transfused population 



Perfusion Management: Past and present

Historical: Conventional perfusion management

• Cardiac Index 2.4 L/minute

• SVO2- based cardiopulmonary bypass
• MAP > 60 mmHg

Current Strategy: Goal-Directed Perfusion Management 

üGoal-Directed Oxygen Delivery

üArterial Perfusion Blood Temp < 36.9oC
üMean Arterial Pressure > 65 mmHg (MWH)



Summary:

§ Patients with high-risk for AKI treated with a 
goal-directed oxygen delivery strategy did not 
reduce incidence of post-op AKI when 
compared to conventional perfusion.  

§ GDP performed worse than conventional 
perfusion in mortality, ARF, ICU readmission 
and RBC transfusion 



Goal-Directed Oxygen Delivery 
versus Conventional Perfusion:
§ Reduced Stage 1 AKI 
§ No difference in Stage 2 or 3 

AKI



Acute Renal Failure in High-Risk Patients:
Conventional versus GDP

2020-2021 Iso Cabg Patients 
422 patient assessed for AKI risk using the Cleveland Clinic ARF Score
§ Excluding re-operation and patients with creatinine >4.0 +/- HD
§ 122 Patients with risk score of 3-10

§ 10 patients with ARF

2022 – Q3 2023 Iso Cabg Patients
247 patients assessed for AKI risk using the Cleveland Clinic ARF Score
§ Excluding re-operations and patients with creatinine >4.0 +/- HD
§ 48 Patients with risk score of 3-9 (Mean 4.1)

§ 0 patients with ARF 



How much value can your perfusion team bring to your 
program: GDP

Goal-Directed Perfusion: July 2022
üGoal-Directed Oxygen Delivery
üArterial Perfusion Blood Temp < 36.9oC
üMean Arterial Pressure > 65 mmHg

Barriers: 
• Venous drainage/High CPB arterial line 

pressure
• Appropriate arterial and venous 

cannulation size
• Volume management on CPB

üDO2i % >270 ml O2/min/m2→94.1%

üArterial perfusion blood temperature 
management 4.3% ↓ 0.54%

ü53.5% improvement in blood pressure 
management



What did we change?

• Consult nephrology for GFR<45 or new post-cath AKI.
• Revised and expanded protocol for discontinuation of nephrotoxic meds.
• Clear liquids until 2 hours before general anesthesia.
• Adopted Goal-Directed Perfusion Initiative.
• Revised intra-op glucose management protocol.
• Moved “towards the middle” for intra-op fluid management.
• “Liberal” transfusion trigger for “high risk” or DO2i < 270 ml O2/min/m2.
• Revised post-op fluid resuscitation and vaso-active medication orders. 

In process:
Implementing Edwards LS Hemosphere monitor to improve goal-directed hemodynamic 
and fluid management with integrated algorithm and order set.



Dramatic improvement and some compromise 

• Improvement in intra-op hyperglycemia management
• Improvement in discontinuation of nephrotoxic meds
• Increase in intra-op RBC transfusion (5.2% to 8.5%)
• 100% Compliance with GDP (Epic reports)
• Significant decrease in post-op RBC transfusion (24.6% to 17.5%)
• 72.6% reduction in Isolated CABG AKI 



Thank You!

Have a Safe 
and Joyous 

Holiday 
Season!


