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Definition 
• Fluid Overload:  Fluid intake > Output
 > 10% increase in weight from baseline

• Fluid Accumulation: pathologic state of overhydration associated with clinical impact and worse outcomes which may vary 
depending on age, comorbidities and phase of illness. 

• Fluid Accumulation syndrome: Fluid accumulation + negative impact on end-organ function. 
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Malbrain, et al. Intensive Care Med 48, 1781–1786 (2022).



Malbrain, et al. Intensive Care Med 48, 1781–1786 (2022).



Fluid Overload is associated with Increase Mortality 

7

A Positive Fluid Balance in the First Week Was 
Associated with Increased Long term Mortality 

Anna Messner , 2020 



Fluid Overload 
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•1970-2010: Swell to Get Well 



Conservative Vs. Liberal Fluid

Copyright 2024 Society of Critical
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The CLASSIC Trial
Conservative vs Liberal Approach to Fluid Therapy of Septic Shock 

in the Intensive Care  
POINCARE-2  

Bollaert, et al. Critical Care 2023; 27:66.



Pathophysiology
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Malbrain, M.L.N.G., Martin, G. & Ostermann, M.. Intensive Care Med 48, 1781–1786 (2022). 



Measurement 
• Change in daily body weight 
• Urine output
• Daily Fluid Balance and cumulative fluid balance
• Point of Care Ultrasound: check Inferior vena cava collapsibility index,  Lung ultrasound

• EVLWI:  Extravascular Lung Water Index 
• IAP: Intraabdominal pressure  and APP abdominal Perfusion Pressure
• Capillary Leak Index: C reactive protein (mg/dl) over albumin (g/l) x 100
• Bio-electrical impedance analysis 
• CXR: check for B lines, pleural effusions.
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Fluid Over Load
Fluid Accumulation

Prevention
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Right Drug

Right Dose

Right Duration

De-escalation

Fluid Stewardship: 4 D’s
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• Few data on maintenance fluids in critically ill adults

• Postoperative period:

May be losses should be replenished with colloids and free water 

given in smaller amounts

• Maintenance probably unnecessary in critically ill patient

Maintenance fluids





Van Regenmortel N, Verbrugghe W, Roelant E, Van 

den Wyngaert T, Jorens PG. Maintenance fluid 

therapy and fluid creep impose more significant 

fluid, sodium, and chloride burdens than 

resuscitation fluids in critically ill patients: a 

retrospective study in a tertiary mixed ICU 

population. Intensive Care Med. 2018 

Apr;44(4):409-417.

Maintenance fluids
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• Almost all major surgeries are performed under 
physiological antidiuretic state.  Reflex vasoconstriction, 
mediated neuroendocrine response, trauma, blood loss, 
insensitive fluid loss.  Urine output criterion is not 
applicable in the operating room.

• Is 0.3 ml/kg/hour output the new 0.5? 

Mendes RS, Suassuna J. Perioperative oliguria: adequate physiological response or risk for acute kidney 
injury? J Bras Nefrol. 2021 Jan-Mar;43(1):1-2. doi: 10.1590/2175-8239-JBN-2020-E001.

Permissive Oliguria 



Direct Peritoneal Resuscitation 
Copyright 2024 Society of Critical Care Medicine18

Kim W, Tesoriero R, Stein D. W J 
Surg 44, 2982-2984. 
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• Immediate intravascular volume 
expansion via delivery of small 
volume of fluid 

• 7.5% HTS – Tachycardia, 50% lower 
volume compared to LRS

Han, Juan; Ren, Hui-Qin; Zhao, Qing-Bo; Wu, You-Liang; Qiao, 
Zhuo-Yi. Comparison of 3% and 7.5% Hypertonic Saline in 
Resuscitation After Traumatic Hypovolemic Shock. Shock 
43(3):p 244-249, March 2015. | DOI: 
10.1097/SHK.0000000000000303

Hypertonic Saline Solution in Resuscitation
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Hypertonic Saline Solution following 
Emergent Laparotomy & Temporary 
Abdominal Closure
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Hypertonic Saline Solution 
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Hypertonic Saline Solution 



Fluid Over Load

Treatment
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Active fluid removal in patient with fluid 
overload using drugs or UF.

De-escalation 
Reducing the amount of 
previously started fluid 
administration 

#Deresuscitation
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Diuretic Failure

Management of Fluid Overload



Conclusion 
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•1970-2010: Swell to Get Well

•Present and Future: Pee to be Free of the ICU

•Measure, measure and measure  

•Fluid Stewardship

•Permissive oliguria

•Direct peritoneal resuscitation

•Hypertonic saline solution ?

•#Deresuscitation Protocol
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CONFIDENCE TRIAL: 
completion by end December 2024 



Thank You
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