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Solutions to AJKD Blog’s Nephrology Jumble Bumble: Fluid Therapy - Choosing the 
Right Solution 

 

 

1. DYSNATREMIA 
Infusion of isotonic saline in patients with acute kidney injury (AKI) can often result in 

dysnatremias. This is due to the impaired concentrating and diluting capacity of the 

damaged nephrons, which is an early manifestation of AKI. Downregulation of aquaporin 

expression and lack of adequate medullary interstitial solute concentration contribute to 

development of hypernatremia in seriously ill patients with AKI. This is exacerbated by 

diuretic administration which results in excessive free water excretion. On the other hand, 

when patients with impaired urinary dilution or inappropriate secretion of antidiuretic 

hormone receive isotonic saline, they develop hyponatremia. 

 

2. BALANCED 
Normal saline solution contains supraphysiologic concentrations of chloride. 

Hyperchloremia from normal saline infusion is associated with metabolic acidosis, renal 

vasoconstriction, decreased kidney perfusion, and decreased GFR in both human and 

animal models. On the other hand, “balanced” solutions like lactated Ringer’s solution, 

Hartmann’ s solution, and Plasma-Lyte better resemble the components of plasma and are 

not associated with such complications. 

  

3. NEPHROTOXICITY 
The use of colloids over crystalloids for volume resuscitation has theoretical advantages 

due to the longer persistence of colloids in intravascular space. However, evidence of 

clinical benefit is sparse. The use of semisynthetic colloids like hydroxyethyl starch (HES) 

is associated with a greater incidence of kidney injury and renal replacement therapy, and 

thus use of colloids for volume resuscitation should be avoided in most situations. 

Dextrans, gelatins, and HES have also been noted to have a deleterious effect on 

hemostasis. 

 

4. HYPOTONIC 
An isotonic solution is one in which its effective osmole concentration is the same as the 

solute concentration of a plasma. Normal saline solution is isotonic since the concentration 

of sodium is the same as the sodium concentration in the aqueous fraction of plasma, ie, 

154 mEq/L. The sodium concentration in Lactated Ringer’s solution is 130 mEq/L, hence it 

is slightly hypotonic to plasma, although it more closely resembles the electrolyte 

composition. 
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Bonus Answer: 

CHLORIDE 

Infusion of normal saline solution causes hyperchloremia owing to its supraphysiologic 

chloride concentration. Hyperchloremia, in turn, is associated with renal vasoconstriction 

and decreased glomerular filtration. It is speculated this effect may be due to luminal 

chloride concentrations in the cortical thick ascending limb of the loop of Henle affecting 

tubuloglomerular feedback. In addition, chloride has also been shown to suppress renin 

release. 
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