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Agenda

Welcome and Introductions

Brief STS Updates

Guest Speaker-Amanda Rea

Q&A



Important Dates-Timeline

ACSD Quality Improvement Series  
Webinar @ 3pm ET/2pm CT

February 18

2026 Harvest 1 Closes

February 20

2026 Harvest 1 Opt-Out 5pm ET

February 24

ACSD Monthly Webinar @ 3pm ET/2pm 
CT

March 4

ACSD Quality Improvement Series  
Webinar @ 3pm ET/2pm CT

March 18

ACSD Monthly Webinar @ 3pm ET/2pm 
CT

April 1



Important Dates-2026 Harvest



• September 30-October 2, 2026
• Intermacs & Pedimacs-Live Virtual 

Forum-September 24th
• CHSD & GTSD Sessions will be held 

Sept 30th (full day) and October 1st (half 
day)

• ACSD Sessions will be held October 1st  
(full day) and October 2nd (half day)

• Half day sessions will include breakout 
discussions for the on-site databases

• AQO 2026 Session Proposal Form | STS 

AQO 2026 – New Orleans

https://www.sts.org/form/aqo-2026-session-proposal-form
https://www.sts.org/form/aqo-2026-session-proposal-form


Goal Directed Therapy
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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.



Thank You 
for Joining!

Reminder:  Our next ACSD Monthly Webinar will be held on 
Wednesday, March 4, 2026 at 3pm ET/2pm CT.



Goal Directed 
Therapy

Amanda Rea DNP, CRNP, AGACNP-BC, CCAPP, CCRN, CMC, 
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University of Maryland St Joseph Medical Center

Perfecting the Surgical Journey



Disclosures

• Consultant/speaker BD

• Consultant Renibus Therapeutics 

• Advisory and Editorial Board for ERAS Cardiac Society



ERAS ® Cardiac Society   Perfecting the Surgical Journey

From: Guidelines for Perioperative Care in Cardiac Surgery: 
Enhanced Recovery After Surgery Society Recommendations

JAMA Surg. 2019;154(8):755-766. doi:10.1001/jamasurg.2019.1153

ERAS ® Cardiac Guidelines 
Published 2019 by the ERAS ® Cardiac 
Society

Table Title:
 Classification of Recommendation and Level of Evidence Abbreviations: 
A, A-level evidence; B-R, B-level evidence, randomized studies; B-NR, 
B-level evidence, nonrandomized studies; C-LD, C-level evidence, 
limited data; COR, classification of recommendation; LOE, level of 
evidence.
Date of Download: 3/25/2023
Copyright 2019 American Medical Association. All Rights Reserved .

Engelman et al, JAMA 2019
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Updated Guidelines2024



Goal-Directed Therapy with 
Acumen HPI Software



• 2213 patients 

• Evaluated practice of fluid challenges in critically ill 
patients.

• Found it is highly variable. 

• Prediction of fluid responsiveness is not used routinely, 
safety limits are rarely used, and information from 
previous failed FCs is not always taken into account.



The Problem with Fluid Overload
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Fluid overload in cardiac surgery patients has 
demonstrated significant association with increased 

• Complications  

• Length of Stay

• Mortality

1. Stein, A., et al. Fluid overload and changes in serum creatinine after cardiac surgery: predictors of mortality and longer intensive care stay. A prospective cohort study. Critical Care, 2012.

“Early identification of fluid overload is essential to 
establish adequate management in cardiac patients, since 
this is regarded as the most important hemodynamic 
factor in the worsening of renal function in patients with 
congestive heart failure.”1



• RELEIF study -3000 patients
• Abdominal surgery
• Restrictive vs liberal fluid (median 3.7L vs 6.1L)
• Restrictive group > AKI (p<0.001)
• Restrictive group > SSI (p=0.02)



Fluid Imbalance Leads to 
Complications

9



What is goal-directed therapy? 

Goals:

• Assure perfusion adequacy

• Promptly detect hemodynamic 

instability and differentiate the cause 

and treat

• Give the patient the right thing at the 

right time!

Goal-directed therapy (GDT) utilizes advanced monitoring technique to optimize a 
specific endpoint or goal to guide optimal timing and administration of fluids, 
inotropes, and vasopressors to optimize tissue oxygen delivery

Where is this used?

• Perioperatively-multiple surgical 

specialties 

• Critical care

• Heart failure

• Anywhere you need to asses volume 

responsiveness 



The importance of goal directed therapy 





• Meta analysis-11,000 patients

• Decreased pneumonia, AKI, LOS, wound infections

• Meta-analysis-699 patients

• Decreased hospital LOS



• 260 patients

• Decreased LOS (ICU and hospital) and AKI

• 20 studies, 9,677 patents

• Different monitoring tools

• Importance in using the right 
measuring tools for the right patient 



• RCT-120 patients

• 30 day complications

• Decreased infection, Low Cardiac Output Syndrome, 
ICU and Hospital LOS

• RCT-100 patients

• Decreased ICU LOS



• Evidence‑based GDT strategies
• GDT experience and protocol compliance
• Alternatives for clinicians without access to GDT 
• Monitors
• Prevention of IOH and hemodynamic instability



Contractility Compliance

Stroke volume Vascular tone

Afterload Full cardiac cycle

Contractility Peripheral Effects

Aortic compliance

160 
features



Hypotension prediction index - HPI

Dynamic arterial elastance – Eadyn

Derivative of pressure over time - dP/dt 

Stroke Volume-SV

Stroke Volume Variation-SVV

Advanced Monitoring Parameters
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• Reddy VS, Stout DM, Fletcher R, Barksdale A, Parikshak M, Johns C, Gerdisch M. Advanced artificial intelligence-guided hemodynamic 
management within cardiac enhanced recovery after surgery pathways: A multi-institution review. JTCVS Open. 2023 Aug 7;16:480-489. doi: 
10.1016/j.xjon.2023.06.023. PMID: 38204636; PMCID: PMC10774974.

1404 cases (795 preprogram; 609 program)
3 hospitals
Reduced ICU LOS and vent hours



Dynamic Arterial Elastance (Eadyn)-defined as the ratio between pulse pressure variations and 
stroke volume variations, this is a measure functional arterial stiffness

What is Eadyn?

If Eadyn is >1, the blood pressure will likely increase with volume administration

If Eadyn is <1, the blood pressure is unlikely to increase with volume administration
(Grey zone of 0.8-1.2)



• Decreased vasopressors dosing, ICU LOS



dP/dt (Derivative of Pressure Over Time)

dP/dt dP/dt

1250
mmHg/sec

600
mmHg/sec

Cannesson & Pearse. Perioperative Hemodynamic Monitoring and Goal Directed Therapy. 1st Edition Cambridge U Press 2014
De Hert J of CT and Vasc Anes, Vol 20, No 3 (June), 2006: pp 325-330

An alternative measure of contractility is the maximal 
change in pressure over time (slope) in the left ventricle.

There is no normal value. The value is designed to be used as 
a trend.

Determined by myocardial contractility and the loading 
conditions on the ventricle



SV-Stroke Volume

.
Stroke volume is the 
amount of blood that is 
expelled with each 
heartbeat.



SVV- Stroke Volume Variation

Arterial pulse pressure falls during inspiration and rises during 
expiration due to changes in intra-thoracic pressure secondary 
to negative pressure ventilation in spontaneously breathing

Inversely arterial pressure rises during inspiration and falls 
during expiration due to changes in intra-thoracic pressure
secondary to positive pressure ventilation.

Limitations
• Arrythmias
• High PEEP levels
• Spontaneous respirations
• Poor Vascular Tone

respiratory stroke volume variation (SVV) of >12% accurately predicts fluid responsiveness



Limitation Impact on Dynamic Index
Spontaneous Breathing False +
Open Chest False -
Sustained Cardiac Arrhythmias False +
Low Vt/ Low Lung Compliance False -
Increased Intra-Abdominal Pressure False +
Very High Respiratory Rate (HR/RR < 3.6) False -
Right Heart Failure False +

Monnet, et al. Prediction of fluid responsiveness: an update. Ann Intensive Care 2016 

Limits of Dynamic Indices (SVV, PPV, PVI) 



Key GDT Data Points

• SV – responsive >10%
• SVV- > 12%-higher is dryer
• Arterial compliance
• Contractility-CI, CO, dP/dt



Assessing fluid responsiveness with stroke volume

Goal-directed haemodynamic therapy during elective total hip arthroplasty  
Cecconi 2011 Simple  Physiologic Algorithm for Managing Hemodynamics Using SV and SVV Effects of GDFT Based on  Dynamic 
Parameters on Post Surgical Outcome  
Benes 2014 Truijen et al. Noninvasive Continuous  Hemodynamic Monitoring. Journal of Clinical Monitoring and Computing. 2012

Fluid challenge

28

Passive leg raise (PLR)

Monnet X and Teboul JL. Passive leg raising: five rules, not a drop of fluid! Critical Care 2015 
Truijen et al. Noninvasive Continuous Hemodynamic Monitoring. Journal of Clinical Monitoring and  Computing. 2012



Esmolol Effect

29
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Dobutamine Effect



CASE EXAMPLE – 1 HOUR POSTOP 



CASE EXAMPLE – POST FLUID BOLUS



CASE EXAMPLE – 3 DAYS LATER 



ERAS and POQI



Protocol considerations
Patient risk
• History
• Comorbid Conditions
• Risk stratification 

(ASA, STS)

Procedure 
considerations
• Duration
• Complexity
• Experience

Department 
considerations
• Location
• Equipment
• Culture
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Example PGDT protocol

1. Calvo-Vecino, J. M., et al. Effect of goal-directed haemodynamic therapy on postoperative complications in low-moderate risk surgical patients: a multicentre randomized controlled trial (FEDORA trial). 
BJA, 2018. Multi-center randomized controlled trial at Hospital Universitario Infanta Leonor, Madrid; Hospital Universitario Ramon y Cajal, Madrid; Hospital Clı´nico  Universitario Lozano Blesa, Zaragoza; 
Hospital de Vinalopo, Alicante; and Hospital de Torrevieja, Alicante.

Goal: Maintain adequate fluid status using  
change in Stroke Volume (SV), Cardiac Index  
(CI), and Mean Arterial Pressure (MAP)

SV
increases

>10%

Measurement
SV, CI and MAP

MAP > 65 mmHg  
CI > 2.5 ml min2  

min 2

MAP < 65 mmHg  
CI > 2.5 ml min2  

min 2

MAP > 65 mmHg  
CI < 2.5 ml min2  

min 2

Optimal
SV

Fluid load 250 ml

Start vasopressor Start inotrope

No
No

Yes



Goal: Maintain adequate fluid status using Strove Volume Variation (SVV), Cardiac Index (CI), and 
Mean

Arterial Pressure (MAP)

1. Meersch, M., et al. Prevention of cardiac surgery-associated AKI by implementing the KDIGO guidelines in high risk patients identified by biomarkers: the PrevAKI randomized controlled trial.
Intensive Care Med, 2017. Single-center trial at Department of Anesthesiology, Intensive Care and Pain Medicine University, Hospital Münster, Münster, Germany.

SVV 500-1000mL
crystalloids

CI

MAP

Goal
achieved?

Dobutamine/
Epinephrine

Norepinephrine

Control every  
3h up to 12h after

randomization

≥ 11

< 11

> 3 l/min/m2

> 65 mmHg

< 3 l/min/m2

< 65 mmHg

no yes

Example PGDT protocol



Our Why
• In 2019, guidelines for cardiac 

surgery enhanced recovery after 
surgery (ERAS) were published, 
listing GDT as a class 1 
recommendation.

• Evidence has been building for GDT 
since early 2000s

• Plan-initiate in the CSICU

• Patient Criteria- Iso CABG EF >45%

• Our goals-to reduce readmissions, 
AKI, ICU and total LOS. Secondary 
goal of afib reduction 



Impact on Team

• Nurse driven protocol-autonomy 
• Initial struggles with integrating 

new technology
• Improve understanding of the 

pathophysiology 



UMSJMC Nurse Driven Algorithm 



• Satisfaction with status quo
• Loss of autonomy/flexibility
• Interruption of workflow
• Cognitive overload
• Temporary incompetence
• Proving to the C suite the 
value

Implementation 
Barriers



• Satisfaction with status quo
• Loss of autonomy/flexibility
• Interruption of workflow
• Cognitive overload
• Temporary incompetence
• Proving to the C suite the 
value

Implementation 
Barriers



• Preliminary data audit, 

compare results

• Early and continuous 

stakeholder input

• Comprehensive 

education/discussion 

sessions

• User-friendly, pragmatic, 

and non-threatening GDT 

algorithm without 

variation

Potential 
Solutions



• Preliminary data audit, 

compare results
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stakeholder input
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variation

Potential 
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• Isolated CABG patients with EF >45% 

Retrospective Control
Isolated CABG EF >45%

GDT Cohort
Isolated CABG EF 

>45%
%

N 246 233 --------

Average POD 2 AKI 6.9% 2.1% -4.8%

Average POD 7 AKI 5.3% 1.3% -4.0%

Average D/C AKI 3.3% 0% -3.3%

Average Afib 36.2% 30.4% -6.0%



• Isolated CABG patients with EF >45% 

Retrospective Control
Isolated CABG EF >45%

GDT Cohort
Isolated CABG EF >45% %

N 246 233 --------

Average Albumin (ml) 538ml 313ml -225ml

Average IVF (ml) 3896ml 5253ml +1356 ml

Average Vasopressor (hrs) 38.7 hours 40.5 hours +1.9hrs



• Isolated CABG patients with EF >45% 

Retrospective Control
Isolated CABG EF 

>45%

GDT Cohort
Isolated CABG EF 

>45%

N 246 233 --------

Average ICU LOS (hrs) 40hrs 35hrs -5 hours

Average ICU Readmission 4.9% 3.4% -1.5%

Average Post-op LOS (days) 5.4 4.9 -0.5 days

Average Hospital Readmission 11% 6.4% -4.6%
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Other Outcome Data Slides



Isolated CAB Early Extubation



n=331

Includes: CABG, valve, combination and aortic cases

OOB Exclusion reasons: IABP, active bleeding, unstable hemodynamics, 
open chest, central ECMO 

Median time 
to 

extubation

220 minutes
or

3 hours 40 min

Median time 
from 

extubation
to OOB

74 minutes
or 

1 hour 14 min

Median time 
OOR 

to OOB

299 minutes
or

5 hours

Mobility



6.1 days 6.1 days6.1 days



13.6%

19.2%

24%



87%

Discharge Disposition

Percentage of Patients Discharged to Home vs Rehab
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