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Topics

• “Quadruple hit”.

• Fluid therapy with crystalloids

 - saline (NaCl 0.9%) vs. balanced solutions

 - Ringer acetate vs. Ringer lactate.

• Albumin.

• RBC.

• Role of MiECC in fluid management.
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“Quadruple hit” 
JAMA 2022

• Exposure to nonpulsatile extracorporeal circulation.

• Ischemia-reperfusion injury.

• Controlled trauma.

• Hemorrhage or/and hemodilution.

All of the above will determine the need for optimal Perioperative fluid 
management.
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Non-correct fluid management and 
complications

• Excessive bleeding.

• Fluid overload.

• Acute kidney injury (AKI).

• Systemic inflammatory response syndrome (SIRS).
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Fluids and vasopressors in use

Fluid Resuscitation after Cardiac Surgery in the Intensive Care Unit: A Bi-National Survey of Clinician Practice. (The FRACS-ICU
Clinician Survey)

Ramanan, Mahesh; Roberts, Shaun; McCullough, James Patrick Adrian; Naidoo, Rishendran; Rapchuk, Ivan; Matebele, Mbakise; 
Tabah, Alexis; Kruger, Peter; Smith, Julian; Shekar, Kiran

Annals of Cardiac Anaesthesia24(4):441-446, Oct-Dec 2021.

doi: 10.4103/aca.ACA_190_20
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Fluid and vasopressor preferences. This 
stacked column chart shows the first and 
second choice fluids and vasopressors by 
specialty

https://journals.lww.com/aoca/fulltext/2021/24040/fluid_resuscitation_after_cardiac_surgery_in_the.3.aspx
https://journals.lww.com/aoca/fulltext/2021/24040/fluid_resuscitation_after_cardiac_surgery_in_the.3.aspx


Crystalloids. NaCl 0.9% vs. balanced solutions

NEJM 2018, Semler et al.

• 15 000 ICU patients .

• Balanced solutions (Ringer lactate, 
Plasma-Lyte A) in favor.
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Crystalloids. Balanced solutions

Crit. Care 2019, Pfortmueller 
et al.

• RCT, 150 patients.

• Ringer lactate vs. acetate.

• Inopressor requirements in 
cardiac surgery.
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Albumine. Theoretical benefits

• Main determinant of plasma oncotic pressure.

• Protective effects on endothelial glycocalyx (maintaining the vascular

barrier, hemostasis, prevention of cell adhesion to the endothelium 
and transmission of shear stress).

• Protective effects on microvascular integrity.

• Reduces platelet consumption.

• Prevents acute kidney injury.
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Albumine vs. balanced crystalloids

ALBICS, JAMA 2022, Pesonen et al.

(ALBumin In Cardiac Surgery).

• RCT, 1400 patients.

• Albumin 4% vs. Ringer acetate.
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Albumine vs. balanced crystalloids

Post hoc of ALBICS
(ALBumin In Cardiac Surgery)
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Albumine vs. crystalloids

2019, Wigmore et al.

• Albumine 20%.

• 100 post cardiac surgery 
ICU patients.

• Albumine in favor.
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Red Blood Cells. Adverse efects

• Transfusion reactions.

• Infectious complications.

• Immunomodulation.

• Morbidity.

• Mortality.

• Dose related.
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RBC. Restrictive vs liberal transfusion strategy

NEJM 2023, Carson et al.

• 7-8 g/dL vs. 10 g/dL Hgb level.

• 3500 patients.

• The primary outcome -
composite of myocardial 
infarction or death at 30 days.
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MiECC. 
Guidelines
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MiECC. 

2021, Ellam et al

RCT, 240 patients.
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“Quadruple hit” and perioperative fluids. Conclusion

For the optimal Perioperative fluid management:

• Minimal invasive cardiac surgery (MICS), less trauma and tissue 
oedema.

• MiECC, less need for fluids, including RBC.

• Balanced crystalloids, the best (first) choice.

• Restrictive RBC transfusion strategy.

• Albumine, 20%?
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