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An update on IV fluids for children 

• NICE guidance; December 2015 

• Choice of isotonic crystalloids; 

– 0.9% sodium chloride solution 

– Balanced electrolyte solution 

• Plasma-Lyte 148 

• Hartmann’s solution 

• Review of latest research                                                                                                                                                                                                                                                                                                                                                                     

 



NICE guidance December 2015 



Routine Maintenance 



Routine Maintenance 



Isotonic fluid with dextrose… 



Plasma-Lyte 148 Composition 



‘Normal’ saline 

• Strongly acidic 

– pH; 4.6-5.5 

– CO2 in the solution → 0.1% carbonic acid 

– PVC packaging 

• Diethylhexyl phthalate 

– Gamma irradiation → free radicals & HCl 

– Autoclaving → oxidation; formic and acetic acid 

– Sodium ion is an intrinsic Lewis acid 



(Some) Negative effects of 

hyperchloraemic acidosis 

• Reduced renal perfusion 

• Pro-inflammatory effects 

– Increased cytokines 

– Endothelial injury 

– Acute kidney injury 

• Electrolyte derangement 

• Clotting derangement 

• Increased blood transfusion requirement 

• Death 



Chloride-dependent vasoconstriction 

Hansen PB et al, Hypertension 1998;32:1066-1070 

• Critical range of 

vasoconstriction    

(50-100%) lies in 

the physiological  

range of 90-110 

mmol/L 

http://hyper.ahajournals.org/content/current


Transudate formation 





TEG R values following injury 



A randomized, controlled, double-blind crossover 

study on the effects of 2-L infusions of 0.9% 

saline and plasma-lyte® 148 on renal blood flow 

velocity and renal cortical tissue perfusion in 

healthy volunteers 
 

Chowdhury AH et al, Ann Surg 2012;256:18-24  

• Twelve healthy adult male subjects received 2-litre 

intravenous infusions over 1 h of 0.9% saline or Plasma-

Lyte 148 in a randomised, double-blind manner 
 

• Crossover studies were performed 7-10 days apart 

– MRI scanning to measure renal artery blood flow velocity 

– MRI scanning to measure renal cortical perfusion 

– Blood was sampled 

– Weight recorded hourly 

http://journals.lww.com/annalsofsurgery/pages/currenttoc.aspx


Chowdhury et al. Ann Surg 2012 



Increase in sepsis-induced AKI 

• 60 adult male, septic rats 

• Saline-treated animals showed significantly higher levels 

of serum chloride, lactate, urea and cystatin C after fluid 

resuscitation (p<0.05) 

• Saline resuscitation significantly decreased pH and base 

excess; and increased AKI severity (AKI-I/F, 82% Vs 

27%), compared to Plasma-Lyte resuscitation (p<0.01) 

• 24 hour survival favoured Plasma-Lyte resuscitation 

(76.6% Vs 53.3%; p = 0.03) 

Effects of fluid resuscitation with 0.9% saline versus a balanced 

electrolyte solution on acute kidney injury in a rat model of sepsis 
  

 

Zhou F, Peng Z-Y, Bishop JV, et al. Crit Care Med 2014;42:e270–e278 





Major Complications, Mortality, and Resource 

Utilization After Open Abdominal Surgery: 0.9% 

Saline Compared to Plasma-Lyte 

 

Andrew Shaw et al, Duke University  

Annals of Surgery 2012:255;821-829  

Complications    Interventions 

5.6% 2.9% 





• Retrospective cohort trial 

• 22,851 adults with normal pre-op renal 

function and chloride levels 

• 22% incidence of post-op hyperchloraemia 

• Propensity-matched with those who 

maintained normal chloride levels 

Anesth Analg 2013;117:412-421 

http://journals.lww.com/anesthesia-analgesia/pages/currenttoc.aspx


Probability of Death 

Increased mortality at 30 days; 3% Vs 1.9% (Odds ratio 1.58, 95%CI: 1.25-1.98) 







Hyperchloraemic acidosis 



Blood transfusion requirement 



Acute Kidney Injury 



Mortality 













Chloride and AKI incidence 



Chloride and mortality 













30-Day mortality 







Lactate Vs Acetate 



Lactate Vs Acetate 











Potential advantages of acetate 

• Converted to 

bicarbonate in liver 

and extra-hepatic 

tissue 

• More rapidly 

converted than 

lactate 

• More alkalinizing 

ability than lactate 
Kirkendol. Trans Am Soc Artif Intern Organs 1980;26:323-237 



 ‘It takes 50 years to get a wrong idea out 

of medicine, and 100 years to get a right 

one into medicine’ 

 

John Hughlings Jackson 

(1835-1911) 



Any questions? 


