
Respiratory acidosis and 
respiratory alkalosis



An arterial blood gas (ABG) is a test that 
:measures the 

oxygen tension (PaO 2 ), 
carbon dioxide tension (PaCO 2 ),
acidity (pH), 

oxyhemoglobin saturation (SaO 2 ), 
and bicarbonate (HCO 3 ) 
concentration in arterial blood.

What is an ABG?



:Arterial puncture 

•Where to place -- the options
–Radial

–Femoral 
–Brachial

–Dorsalis Pedis
–Axillary

http://www.bmj.com/cgi/content/full/317/7167/1213/Fu1


 :The Components

pH / PaCO2 / PaO2 / HCO3 / O2sat / BE

:Desired Ranges
pH - 7.35 - 7.45
PaCO2 - 35-45 mmHg
PaO2 - 80-100 mmHg
HCO3 - 21-27
O2sat - 95-100%
Base Excess - +/-2 mEq/L



Acid Base Balance
The body produces acids daily
15,000 mmol CO2

50-100 mEq Nonvolatile acids

The lungs and kidneys attempt to maintain 
balance



Extra cellular fluid concentration

[H +]  =  40  × 10 -6 mEq/lit  =  40 × 10 -9 Eq/lit
PH   =    - log [H+]
PH =   7.35 - 7.45

-6 -9



Definitions :

PH: is a negative logarithm of Hydrogen 
ion concentration;
and it is the initials of these two wards 
(puiessence Hydrogen) that mean the 
power of hydrogen



Acid Base Balance
•Assessment of status via bicarbonate-carbon 

dioxide buffer system

CO2 + H2O <--> H2CO3 <--> HCO3
- + H+

pH = 6.10 + log ([HCO3] / [0.03 x PCO2])



Impor tance of acid-base balance:

The hydrogen ion (H+)concentration must be 
precisely maintained within a narrow 
physiological range 

Small changes from normal can produce 
marked changes in enzyme activity & 
chemical reactions within the body 
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Regulation of pH:

*Buffer systems - very rapid (seconds), 
incomplete 
*Respiratory responses - rapid (minutes), 
incomplete 
*Renal responses - slow (hours to days), 
complete 



*CO2 regulated by the lungs - rapidly
*HCO3- is regulated by the kidneys – slowly 
*Not powerful 







:Respiratory Acidosis

From Brain to alveolus, many problems can 
cause hypoventilation  ↑ PaCO2  ↓pH 
(Respiratory acidosis)







:Respiratory Acidosis
Brain

Spinal Cord

Peripheral Nerve

NeuroMuscular Junction

Lung and Pleural disease

Stroke
Drug Intoxication

C spine injury, 

Guillan Barre

Myasthenia Gravis

Asthma, COPD, ARDS, etc













Sample problem

•pH       7.36
•PCO2  62
•HCO3  34
•PO2      70

•O2 sat.   90%

•Respiratory acidosis
•Fully compensated

•E.g.  COPD







Raspiratory alkalosis:















Sample problem

•pH       7.42
•PCO2  18
•HCO3  11

•PO2     150
•O2 sat   99%

compensated respiratory 
alkalosis

•This pt is hyperventilated for 
too long (blowing off CO2)





Renal & Respiratory 
Compensation:

Primary Disorder Pr imary 
change

Predicted Compensatory Respons

Respiratory acidosis: 
Acute

↑PaCO2 1 meq ↑ HCO3 per 10 mm ↑PaCO2

Respiratory acidosis: 
Chronic

↑PaCO2 3.5 meq ↑ HCO3 per 10 mm ↑PaCO2

Respiratory alkalosis: 
Acute

↓PaCO2 2 meq ↓HCO3 per 10mm ↓ PaCO2

Respiratory alkalosis: 
Chronic

↓PaCO2 4 meq ↓HCO3 per 10mm ↓ PaCO2



Simple Acid-Base Disorders:

Type of Disorder pH PaCO2 [HCO3]
Metabolic Acidosis ↓ ↓ ↓
Metabolic Alkalosis ↑ ↑ ↑
Acute Respiratory Acidosis ↓ ↑ ↑
Chronic Respiratory Acidosis ↓ ↑ ↑↑
Acute Respiratory Alkalosis ↑ ↓ ↓
Chronic Respiratory Alkalosis ↑ ↓ ↓↓
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