
 

Acid Alkali Balance: A Rapid Review 

 

Acid base disorders: 

 

 There are 2 types of acid base disorders: alkalosis and acidosis. 

 Either of these can be classified into respiratory and metabolic. 

 Primary respiratory disorders affect the acid base balance of the 

body mainly by bringing changes in pCo2. 

 Primary metabolic disorders affect the acid base balance of the 

body mainly by bringing changes in concentration of HCo3-. 

 

How to identify a specific acid base imbalance? 

 

 To correctly identify any acid base imbalance in our body, it is 

important to remember that the normal pH of our body varies in 

between 7.38 and 7.42.  

 So any pH value >7.42 is designated as alkalosis. 

 Any pH value <7.38 is designated as acidosis. 

 Note that, if in any question where this 7.38-7.42 normal pH range 

can create confusions, an arbitrary 7.40 value can be satisfactory 

(>7.4: alkalosis and <7.4: acidosis). 

 To correctly identify the etiology of the acidosis/ alkalosis 

conditions, the following table may be helpful: 

 

Acid- base condition Respiratory cause Metabolic cause 

Acidosis (pH< 7.38) pCo2> 40 mm Hg [HCo3-]< 24 mEq/L 

Alkalosis (pH> 7.42) pCo2< 40 mm Hg [HCo3-]> 24 mEq/L 



Compensatory response in an acid base imbalance disorder: 

 A primary disturbance in the acid base balance is usually 

accompanied by a secondary compensatory response. 

 But the compensatory response does not completely correct the pH 

disturbance of the primary disorder. 

 So, one primary respiratory/ metabolic disorder with its appropriate 

secondary compensatory response is the picture of a simple acid 

base disorder. 

Primary disorder Primary defect Compensatory response 

Respiratory acidosis pCo2 ↑ [HCo3-] ↑  
Respiratory alkalosis pCo2 ↓ [HCo3-] ↓ 
Metabolic alkalosis [HCo3-] ↑ pCo2 ↑ 
Metabolic acidosis [HCo3-] ↓ pCo2 ↓ 

 

Mixed acid base disorders and step by step analysis to find the primary 

cause: 

 Uncovering a mixed acid base imbalance is clinically important but 

requires a step by step comprehensive analysis of acid base status. 

 The steps are as follows: 

 

Step 1: Determine the primary disorder from pH, 
[HCo3-] and PCo2 values 

Step 2: Determine the presence of mixed acid 
base disorder by calculating the range of 
compensatory response 

Step 3: Calculate the anion gap 

Step 4: Calculate the corrected [HCo3-] if the 
anion gap is increased 

Step 5: Examine the patient to see whether the 
clinical signs are compatible with acid base 
analysis or not 



Importance of anion gap calculation in mixed acid base disorders: 

 

Concept of the anion gap: 

 The sum of cations and anions in ECF is equal to maintain the 

electrical neutrality. 

 Na+ and K+ together account for 95% of the cations. 

 Cl- and HCo3- together account for 86% of the anions. 

 Only these electrolytes can be measured. 

 So, it is clear that there is a difference between the measured 

cations and anions.  This difference is mainly due to unmeasured 

anions (protein anions/ sulphate/ phosphate/ organic acids) and is 

designated as the anion gap. 

 

                                  

 

 Normally, the anion gap is about 8-16 mEq/L. 

 

Importance of anion gap calculation: 

 A large anion gap (> 20 mEq/L) indicates a primary metabolic 

disorder because of the fact that it can never be a compensatory 

response to a primary respiratory disorder. 

 

What will you do after you detect a large anion gap? 

 We have to calculate the corrected [HCo3-], the normal value of 

which is 24 mEq/L. 

 If it is higher than normal, then it indicates concomitant presence of 

metabolic alkalosis. 

 If it is lower than normal, then it indicates concomitant presence of 

metabolic acidosis. 



Name some common causes of elevated anion gap and normal anion 

gap metabolic acidosis? 
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