
Acid Base 101 – Academic Half Day 
7 Steps 

1. Note the clinical presentation 
2. Check internal validity using the Kassirer-Bleich equation 
3. Determine the anion gap (and osmolar and urinary gaps if indicated) 
4. Draw the arrows 
5. Apply the rules of compensation  
6. If compensation rules cannot be satisfied determine the nature of the mixed disorder 
7. Calculate the Delta/Delta 

 

 

 

 

 

Delta 
Ratio Assessment Guidelines 

<0.4 Hyperchloremic normal anion gap acidosis 

< 1 High Anion gap and normal anion gap acidosis 

1-2 
Pure anion gap acidosis (lactic acidosis average value 1.6, DKA more likely to have ratio closer to 1 due to urine 
ketone loss 

> 2 High anion gap acidosis and concurrent metabolic alkalosis, or a pre-existing compensated respiratory acidosis 

Primary disorder 
Initial 

chemical ∆ 
Compensatory 

response 
Compensatory 

Mechanism Expected level of compensation 

Metabolic Acidosis  ↓HCO3- ↓PCO2 Hyperventilation  PCO2 = (1.5 × [HCO3-]) + 8 ± 2  

Metabolic Alkalosis  ↑HCO3- ↑PCO2 Hypoventilation  PCO2 = (0.9 × [HCO3-]) + 16 ± 2  

Respiratory Acidosis ↑PCO2  ↑HCO3-     

Acute     

Intracellular 
Buffering 
(hemoglobin, 
intracellular 
proteins) ↑[HCO3-] = 1 mEq/L for every 10 mm Hg ∆PCO2  

Chronic     

Generation of new 
HCO3- due to the 
increased excretion 
of ammonium. ↑[HCO3-] = 3.5 mEq/L for every 10 mm Hg ∆PCO2  

Respiratory Alkalosis  ↓PCO2 ↓HCO3-     

Acute      

Intracellular 
Buffering  ↓[HCO3-] = 2 mEq/L for every 10 mm Hg ∆PCO2 

Chronic     

Decreased 
reabsorption of 
HCO3-, decreased 
excretion of 
ammonium  ↓[HCO3-] = 4 mEq/L for every 10 mm Hg ∆PCO2 

 

Determining [H+] 

From 7.20 to 7.60, [H+] = 80 – last two digits of 
the pH 
 

For each increase in pH of 0.1 unit, multiply 
normal [H+] = 40 by 0.8 
 

For each decrease in pH of  0.1 unit, multiply 
normal [H+] = 40  by 1.25 
 
 

Kassirer-Bleich  
[H+] = 24 X PCO2/HCO3 

 

Anion Gap 
AG = Na+ - (Cl- + HCO3-) 
 
 

Osmolar Gap 
Osmolar Gap = Measured Posm – 
Calculated Posm 

Urine Anion Gap 
Urine anion gap = [Na+] + [K+] - [Cl-] 
“neGUTive” 
 
Delta ratio  
↑in Anion gap/↓in [HCO3-]  
 

 

 

 

Anion gap in low albumin: 
There should be a reduction in the 
normal anion gap of 2.5 meq/l for every 
1g/dl decline in the plasma albumin 
concentration (normal value = 4 g/dl) 


