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Agenda

Welcome and Introductions

Brief STS Updates

Guest Speaker-Mike Brown, CCP

Q&A



• Intermacs and Pedimacs Session: 
Tuesday, September 23rd VIRTUAL 
Forum

• CHSD and GTSD Sessions: 
Thursday, September 25th

• Networking Reception: Thursday, 
September 25th  @ 5 PM

• ACSD Session: Friday, September 
26th

• Grand Hyatt San Antonio 
Riverwalk

• Virtual options also available

AQO 2025



AQO Reminders

• Registration is still open!
2025 Advances in Quality & 
Outcomes: A Data Managers 
Meeting | STS
• If you have not already done so, 
  please sign up for the breakout 
  sessions.
• We will do our best to place you in
   your top 3 choices. 

https://www.sts.org/calendar-of-events/2025-advances-quality-outcomes-data-managers-meeting
https://www.sts.org/calendar-of-events/2025-advances-quality-outcomes-data-managers-meeting
https://www.sts.org/calendar-of-events/2025-advances-quality-outcomes-data-managers-meeting


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

Outcomes
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Mary Washington Healthcare

Program Director, Cardiac Surgery/Structural Heart
Chief, Perfusion Services
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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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What were the barriers, and did we need to fix?  
Keep it simple     

 Q30 minute blood glucose or < when indicated

14

 Protocol changes
 Start insulin sooner
 Recheck more often

 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%

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

2020 2021 2022 2023 YTD

Patients receiving ACE/ARB Within 48 Hours 

What were the barriers? 
 Covid-19- transient staff
 Hospitalists and cardiology restarting DC’d meds
 Poor partnership and compliance with collaborating physicians
 

2024-Present: 8.7%



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?
Retrograde Autologous Prime
Single Pass Ultrafiltration
Intra-Op Transfusion Trigger: Historical intra-op RBC transfusion for Iso Cabg→ 5.2%   Is 

this a good thing? 
PLUS
1,500ml Anesthesia intra-op crystalloid fluid resuscitation guide

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

• Opportunity:  Re-educate 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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What is DO2i Perfusion?

DO2i = “Indexed” oxygen delivery

Calculated as:  

10 * Blood Flow/Cardiac Output * (Hgb x 1.34 x O2 Saturation)/BSA



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  with Post Op 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 
Goal-Directed Oxygen Delivery
Arterial Perfusion Blood Temp < 36.9oC

Mean 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 pre-op 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 pre-op 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
Goal-Directed Oxygen Delivery
Arterial Perfusion Blood Temp < 36.9oC
Mean Arterial Pressure > 65 mmHg

Barriers: 
• Venous drainage/High CPB arterial line 

pressure
• Appropriate arterial and venous 

cannulation size
• Volume management on CPB

DO2i % >270 ml O2/min/m2→98.9%

Arterial perfusion blood temperature 
management 4.3% ↓ 0.54%

53.5% 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.
• Less conservative transfusion trigger for “high risk” patients or DO2i < 270 ml 

O2/min/m2.
• Revised post-op fluid resuscitation and vaso-active medication orders. 
• Goal-directed post-op fluid and hemodynamic management (Hemosphere)



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 11.7%)
• 100% Compliance with GDP (Epic reports)
• Reduction in post-op RBC transfusion (24.6% to 21.9%)
• 72.6% reduction in Isolated CABG AKI
• Bonus: 1 Isolated CABG Stroke since 2023
 



Thanks for your time

• Questions?





Open Discussion

Please use the 
raise-hand 
function.

Please use the 
Q&A Function.

We will answer as 
many questions as 

possible.

We encourage 
your feedback and 
want to hear from 

you!



Contact 
Information

• Carole Krohn, Director, STS National Database
• ckrohn@sts.org

• Nancy Honeycutt, STS National Database Manager, ACSD, 
Intermacs/Pedimacs

• nhoneycutt@sts.org

• STSDB@sts.org
• Database Operational Questions (Billing, Contracts, 

Contacts)

• STSDB_Helpdesk@sts.org
• IQVIA/Database Platform Questions (Uploader, DQR, 

Missing Variable, Dashboard, Password and Login)

• STSDB-FAQ@sts.org
•  Clinical Questions

mailto:ckrohn@sts.org
mailto:ckrohn@sts.org
mailto:nhoneycutt@sts.org
mailto:nhoneycutt@sts.org
mailto:STSDB@sts.org
mailto:STSDB@sts.org
mailto:STSDB_Helpdesk@sts.org
mailto:STSDB_Helpdesk@sts.org
mailto:STSDB-FAQ@sts.org
mailto:STSDB-FAQ@sts.org
mailto:STSDB-FAQ@sts.org
mailto:STSDB-FAQ@sts.org


We Need 
You!

If you or someone at your site have been 
successful in implementing a QI project to 

decrease postoperative renal failure, please 
reach out to Nancy Honeycutt @ 

nhoneycutt@sts.org.



Reminder:  Our next 
ACSD QI Webinar will 

be held on Wednesday, 
October 15, 2025 at 

3pm ET/2pm CT.

Thank You 
for Joining!

Reminder:  Our next 
ACSD Monthly Webinar 

will be held on 
Wednesday, November 5, 
2025 at 3pm ET/2pm CT.
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