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Outline

• 1. Principles of fluid therapy 

• 2. Crystalloids or Colloids : which is better?

• 3. Whitin Crystalloids, are balanced solutions better than normal 
saline?





principles of fluid therapy     
• Fluids are drugs:

• Fluids  can correct hypovolemia .

• Fluids increase blood pressure .

• Fluids alter plasma osmolality .

• Fluids alter plasma electrolytes.

• Fluids have adverse effects .



Principles of fluid therapy
• 1. Does the patient need fluid?

• 2. Which  fluid is better?

• 3. How much fluids does the patient need?

• 4. What about volume status? 

• 5. What about cardiac,kidney,liver function?

• 6. What is your estimation about ADH?

• 7.How do you evaluate fluid responsiveness?

• 8. How long should you continue fluid therapy?

• 9. Is your patient fluid overload?











Normal saline is not Normal !









Normal saline indications 
• 1. Hypovolemia shock, hypovolemic hyponatremia,...
• 2. Sepsis
• 3. Hypercalcemia
• 4.Metabolic alkalosis ( saline responsive)
• 5.HRS 
• 6. Maintenance fluid in neurosurgery and brain edema
• 7. Packed RBC cell infusion
• 8. Fluid for drugs infusion
• 9. Contrast nephropathy prophylaxis 
.10. Rhabdomyolysis,DKA



Normal saline side effects 



Normal saline and Hyperchloremic  metabolic acidosis 



Stewart Approach 



Lactate ringer







Colloid fluid:  Hydroxyethyl starch             
( voluven)



Crystalloids or colloids: which is better?









Balanced solutions or normal saline:
which is better?





Important considerations in fluids therapy 



Conclusion:
• 1. Fluids are drugs.

• 2. Answer these questions before start fluid therapy: which fluid? 
How much? How about

• fluid responsiveness ?

• 3. Normal saline is not Normal and has Supra physiological chloride 
and PH =5.5 .

• 4. Large ( more than 30 cc / kg)  and rapid infusion of Normal saline 
may induce Hyperchloremic metabolic acidosis and hyperkalemia 
and AKI.

.5. Crystalloids or colloids: which is a better solution?

• Answer is Crystalloids. 



Conclusion :

6. The results of studies about normal saline vs balanced Crystalloids  
are controversial. 

In non critically ill patients especially With Cl> 110 meq/l or cr> 1.5 mg/ 
dl Balanced fluids were safer for kidney( SALT_ED trial 2018) .

In critically ill patients balanced fluids group had lower mortality and 
MAKE_ 30 outcomes and more safety for kidney ( SMART trial 2018).

In two recent RCT ( BASICS 2021 and PLUS 2022) there were no 
differences between balanced fluids and normal salin in 90 days 
mortality rate and incidence of AKI and need to KRT in critically ill 
patients. 




