
Weekly Pharmacy Pearl #31 – Sodium Bicarbonate: The Whole Truth 
 

Hard Data/Evidence 
- Both retrospective and prospective studies have consistently documented that sodium bicarbonate therapy 

does not improve metabolic responses, biochemical parameters, acid-base balance normalization, or clinical 
outcomes among patients with DKA 

- No benefit from sodium bicarbonate therapy has been found in the management of lactic acidosis regarding 
clinical outcomes or mortality 

- Accordingly, the 2016 update of the Surviving Sepsis Campaign guidelines recommends against the use of 
sodium bicarbonate therapy to improve hemodynamics or to reduce vasopressor requirements in patients with 
hypoperfusion-induced lactic acidemia with pH ≥ 7.15 (weak recommendation, moderate quality of evidence) 

 

Theoretical Advantages 
- Improved myocardial contractility 
- Elevated ventricular fibrillation threshold 
- Improved catecholamine tissue response 
- Decreased work of breathing 

 

Known Disadvantages 
- Worsening hypokalemia 
- Paradoxical CNS acidosis 
- Worsening intracellular acidosis 
- Impaired (shift to left) oxyhemoglobin dissociation 
- Hypertonicity and sodium overload 
- Delayed recovery from ketosis 
- Elevation in lactate levels 
- Possible precipitation of cerebral edema 
- Tissue necrosis if extravasated from an IV push 

 
Acceptable Times to Use Bicarb 
 

Lactic Acidosis 
- Severe acidemia pH < 7 
- May paradoxically depress cardiac performance and exacerbate acidosis by enhancing lactate production 

o Bicarb stimulates phosphofructokinase 
- May cause fluid overload and HTN from the massive amount required when lactic acid accumulation is relentless 
- Goal should be arterial pH ~ 7.2 and bicarb to no more than 12 mEq/L over 30 – 40 mins 
- When the underlying cause of lactic acidosis can be remedied, blood lactate will be converted to bicarb and may 

result in an overshoot alkalosis if excessive amounts of bicarb have been administered 
 

DKA 
- Initial pH < 6.9 
- Acidotic patients routinely recover from DKA without alkali therapy 
- Slowing the ketoacid production from infused insulin allows the generation of bicarbonate ion as ketoacids are 

oxidized 
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Commentary on Fujii T, Udy AA, Nichol A, et al. Incidence and management of metabolic acidosis with sodium 
bicarbonate in the ICU: An international observational study. Crit Care. 2021;25(1):45. 
 
*This study has several limitations and did NOT show meaningful clinical outcomes in the overall population 
 

 
 
- No findings were statistically significant except for ‘delta MAP per vasopressor dose at 6 h’ and ‘vasopressor dose at 6   
h’ in the ‘vasopressor dependent at the diagnosis of metabolic acidosis’ subgroup. 
- There was a small sample size of 187 in this subgroup. 
- ICU mortality and hospital mortality did not have any statistically significant findings.  
- The study conclusion stated that the lack of a significant signal of harm supports that sodium bicarb in early metabolic 
acidosis is safe. 
- The study results should be interpreted with caution due to several limitations including being an observational study 
and having a small sample size.  
- Further randomized controlled studies are warranted to truly distinguish its significance. 


