
 

Science and Math Tutoring 
Arterial Blood Gas Test: The Tic-Tac-Toe Method Tutorial 

 

1) Determine whether the patient’s pH, CO2 (carbon dioxide) and HCO3
- (bicarbonate) are 

acidic, basic or normal and write them under the appropriate column. Remember that high 
than normal values of pH are basic, higher than normal values of CO2 are acidic and higher than 
normal values of HCO3

- are basic. 
 
2) Cause - Respiratory or Metabolic: When the pH is off in the same direction (acidic or basic) as 
CO2 the cause is respiratory and when pH is off in the same direction as HCO3

- it is metabolic. 
These values line up under Acidic or Basic on the table and constitute the tic tac toe three in a 
row shaded in gray. 
 
3) Condition - Alkalosis or Acidosis: If the tic tac toe line up is under Acidic the condition is 
Acidosis and if it lines up under Basic, the condition is Alkalosis. 
 
4) Compensation: If the body responds to counter act the cause then the body is compensating. 
For instance, if the kidneys produce higher than normal carbonate, which is basic, to counteract 
a respiratory acidosis, the body is compensating. If the carbonate was in the normal range 
however, the body is not responding to counteract the acidosis, and is not compensating. 
 
5) Determination of cause from fully compensated acidosis or alkalosis is shown when the pH is 
within the normal range but CO2 or HCO3

- are both out of normal range. Whichever is out of 
normal range the most is the cause. 
 

 Normal Values Patient Acidic Normal Basic 

pH 7.35 – 7.45 7.50   pH 

CO2 35 - 45 25   CO2 

HCO3
- 22 - 26 19 HCO3

-   

Partially Compensated: HCO3
- (which is basic) is reduced to below normal and so is acidic, to 

offset high CO2 (which is acidic) 

Respiratory: since CO2 (indicating respiratory) and pH and show the same trend 

Alkalosis: Both CO2 and pH are under Base 
 

 Normal Values Patient Acidic Normal Basic 

pH 7.35 – 7.45 7.22 pH   

CO2 35 - 45 50 CO2   

HCO3
- 22 - 26 19   HCO3

- 

Partially Compensated: Base is above normal to compensate for acidic high CO2 

Respiratory: CO2 and pH have the same trend 

Acidosis: CO2 is under Acidic 
 



 

 Normal Values Patient Acidic Normal Basic 

pH 7.35 – 7.45 7.47   pH 

CO2 35 - 45 43  CO2  

HCO3
- 22 - 26 32   HCO3

- 

Uncompensated: CO2 is still in normal amount so body is not trying to offset bicarbonate 

Metabolic: since HCO3
- (indicating metabolic) and pH show the same trend  

Alkalosis: HCO3
- is under Basic along with pH 

 

 Normal Values Patient Acidic Normal Basic 

pH 7.35 – 7.45 7.22 pH   

CO2 35 - 45 31   CO2 

HCO3
- 22 - 26 17 HCO3

-   

Partially Compensated: CO2 is below normal to compensate for acidic low HCO3
- 

Metabolic: HCO3
-
 and pH have the same trend 

Acidosis: HCO3
- is under Acidic due to low bicarbonate 

 

 Normal Values Patient Acid Normal Basic 

pH 7.35 – 7.45 7.42 HCO3
- pH CO2 

CO2 35 - 45 27    

HCO3
- 22 - 26 19    

Fully Compensated: pH is normal while HCO3
- is compensating for low CO2 

Respiratory: CO2 deviates more (7) than HCO3
- (4) 

Alkalosis: CO2 is under Base  
 


