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Definition

■ Goal-directed Hemodynamic & Fluid therapy (GDT)

– Standardized algorithmic approach to achieve predefined hemodynamic end 

points through the provision of 

■ Fluid 

■ Vasopressors

■ Inotropes

– Guided by advanced monitoring w/ 

■ Invasive arterial 

■ Central venous 

■ Pulmonary artery catheters (selected high-risk patients)



Definition

■ Goal-directed Hemodynamic & Fluid therapy (GDT)

– Quantified goals

■ Blood pressure

■ Cardiac index

■ Systemic venous oxygen saturation

■ Urine output 

(+)

■ Oxygen consumption 

■ Oxygen debt

■ Lactate levels..

 Targeting normal or supra-normal Oxygen Delivery to the tissue (DO2)

 Augment therapeutic tactics! 



Definition

■ Corner-stone of GDT 

– Patients who are responsive to fluid administration be identified 

■ Thorough dynamic tests including 

– SVV or PPV 

– CO or SV responsiveness 

 Establishing a protocol for appropriate resuscitation interventions 

“Guide to Targeted Resuscitation”



Guidelines

■ Goal-directed fluid therapy (GDT) recommended to reduce 

postoperative complications 

– Class I, Level B-R

JAMA Surg. 2019;154(8):755-766.



Guidelines

■ Summary Statement 

– Goal-directed fluid & hemodynamic therapy can guide perioperative 

resuscitation and prevent postoperative organ injury. 

■ Quantity of Evidence: Moderate 

Ann Thorac Surg 2024;117:669-89



Evidences

■ Trials consistently demonstrate reduced organ injury, medical complications rates & 

hospital length of stay in 

– Surgery overall 

– Specifically in Cardiac Surgery

■ Not universal, inconsistent results

– High degrees of clinical heterogeneity

– Varying algorithms, monitoring techniques, and study design 

■ What are the ideal monitoring indicators & algorithm?

– Additional study is necessary 



Anesthesiology. 2013 Oct;119(4):824-36.

■ CABG and/or AVR patients, n=100 

■ Study group: hemodynamic therapy guided by SVV, optimized GEDI, MAP, CI



■ Control group: hemodynamic therapy 

guided by MAP & CVP

■ Therapy started immediately after 

induction of anesthesia & continued 

until ICU discharge criteria 

Anesthesiology. 2013 Oct;119(4):824-36.
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Crit Care Med. 2016 Apr;44(4):724-33.

■ High-risk patients undergoing CABG or 

valve repair (n=126)

■ GDT group (n=62)

– Target CI >3L/min2

– IV fluids, inotropes, RBC transfusion 

– Starting from CBP weaning

– Ending 8hrs after ICU admission

■ Control group (n=64)

– Usual care



Crit Care Med. 2016 Apr;44(4):724-33.

■ Primary outcome

: Composite endpoint of 

30-day mortality & 

major postoperative 

complications  



Crit Care Med. 2016 Apr;44(4):724-33.
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No difference in 30-day mortality rates 

(4.8% vs 9.4, P=0.492)

Forest plot showing the effect of early goal-directed therapy (EGDT) on mortality



Forest plot showing the effect of early goal-directed therapy (EGDT) on hospital stay

Crit Care Med. 2016 Apr;44(4):724-33.

Forest plot showing the effect of early goal-directed therapy (EGDT) on postoperative complications. 



Ann Card Anaesth. 2016 Oct-Dec;19(4):638-682.

EURO score ≥ 3

 Monitoring gradually 

withdrawn after 24h
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J Crit Care. 2014 Dec;29(6):997-1000.
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J Thorac Cardiovasc Surg. 2020 May;159(5):1868-1877.

■ Formalize assessment of 
volume status 

■ Quantifiable physiologic goals 

– CI > 2.5L/min/m2

– MAP > 65mmHg

■ Classification of patients as 
fluid responders vs non-
responders 

– PPV 

– PLR 



J Thorac Cardiovasc Surg. 2020 May;159(5):1868-1877.
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Br J Anaesth. 2014 Apr;112(4):648-59.
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Br J Anaesth. 2013 Apr;110(4):510-7.



Br J Anaesth. 2013 Apr;110(4):510-7.



Br J Anaesth. 2013 Apr;110(4):510-7.
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Innovation & Research 

■ Novel data sources, improved data management, advanced analytics 

 extend insights into risk-assessment & tx. strategies

■ DeepMind’s AI AKI research study 

– Investigated 703,782 patients 

– Developed a model providing up to 48hrs of advance warning 

 Predicted 

55.8% of AKIs overall & 90.2% of AKIs require dialysis 



Conclusions 

■ Goal directed hemodynamic & fluid therapy  (GDT) is a standardized algorithm to 

achieve adequate oxygen delivery to the tissues 

■ GDT-directed hemodynamic therapy may reduce postoperative complications & 

length of ICU/hospital stay 

■ Guidelines strongly recommended GDT guided resuscitation after cardiac surgery 

■ Much work remains for GDT to be both personalized & comprehensive, adopting 

novel biomarkers/biosensors, big data, analytical/decision support information 

technology. 




