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Striking the right balance between under- and over-resuscitation is a key part of volume management.

However, assessing the degree of hypovolemia is difficult because of lack reliable clinical parameters. Many

patients admitted to intensive care units are hypovolemic with heterogeneous pathophysiology. What fluid,

and how much should we give to them? This review is focused on the recent advances and ongoing

controversies about volume management in ICU patients.  

Under steady state, the sub-glycocalyceal fluid with low oncotic pressure acts as a barrier between plasma

and interstitial fluid. The plasma osmotic pressure moves sub-glycocalyceal fluid rather than the interstitial

fluid. Theoretically, only 1/4 to 1/5 of the administered crystalloid solution should remain in the blood

vessel, but indeed more fluid remains in intravascular space. The glycocalyceal layer is vulnerable to damage

in ischemia and hypoxia. Maintaining and restoring the glycocalyx is an important concept of the fluid

therapy.  
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When we judge the patient's volume status, we do not measure directly the plasma volume, instead we make

a guess based on various clinical symptoms and parameters. The primary goal of the fluid administration is to

restore the preload, but the ultimate goal is to improve the tissue perfusion and oxygen delivery, so the

factors that determine the cardiac output and microcirculation should be considered.  

The choice of fluid in ICU patients with various pathophysiology should be tailored to the individual

condition. Studies have concluded that colloids do not improve survival rates and are not cost-effective.

Furthermore, synthetic colloids have been reported to increase the mortality rate and risk of renal failure in

patients with sepsis.  

In the patients with sepsis, balanced crystalloids may represent the first-line fluid. The synthetic colloids

should be avoided because they have been shown more requirement of blood transfusion, renal replacement

therapy, and higher prevalence of acute kidney injury and mortality. Albumin may improve outcomes. A

reasonable threshold for red cell transfusion is Hb >7 g/dL. Initial IV bolus of 20-30 mL/kg is reasonable

however, further fluid administration should be done carefully, and guided by dynamic measures of “ fluid

responsiveness.  

In patients with hemorrhage, the goal of resuscitation changed from early volume resuscitation to early

hemorrhage control. Volume management in hemorrhagic patients should consider three principles, which

are permissive hypotension, minimization of crystalloids and one to one plasma platelet to red cell

transfusion, along effective damage control.  

There are a variety of parameters but no gold standards to determine the volume status of patients. Volume

management in ICU patients should be aimed at improving microcirculation, and so the balance between

metabolism and oxygen supply. Recent trends follow a restrictive strategy as excess fluid also causes

interstitial edema, which interferes with microcirculation and adversely affects patient outcomes. The choice

of fluid should take into account the state of glycocalyx. The old idea of administering crystalloids more than

four times of depleted plasma volume should be reexamined. 


