
Arterial Blood Gas 
Analysis



ABG

Blood gas analysis, also called 
arterial blood gas (ABG) analysis, 
is a test which measures the 
amount of oxygen (O2) and 
carbon dioxide ( CO2) in the 

blood, as well as the acidity (pH) 
of the blood.



Purpose

 An ABG analysis evaluates how effectively the 
lungs are delivering oxygen to the blood and how 
efficiently they are eliminating carbon dioxide 
from it.

 The test also indicates how well the lungs and 
kidneys are interacting to maintain normal blood 
pH (acid-base balance). 



 Blood gas studies are usually done to assess 
respiratory disease and other conditions that may 
affect the lungs, and to manage patients receiving 
oxygen therapy (respiratory therapy).

 In addition, the acid-base component of the test 
provides information on kidney function too.



 An ABG is typically requested to determine the 
pH of the blood and the partial pressures of 
carbon dioxide (PaCO2) and oxygen (PaO2) 
within it.

 It is used to assess the effectiveness of gaseous 
exchange and ventilation, be it spontaneous or 
mechanical. 

 If the pH becomes deranged, normal cell 
metabolism is affected. 



 The ABG allows patients' metabolic status to be 
assessed too, giving an indication of how they 
are coping with their illness. 

 It would therefore seem logical to request an 
ABG on any patient who is or has the potential 
to become critically ill. 

 This includes patients in critical care areas and 
those on wards who 'trigger' early-warning 
scoring systems.



Information provided by an ABG

PaCO2

 This is the partial pressure of carbon dioxide dissolved 
within the arterial blood. It is used to assess the 
effectiveness of ventilation. A high PaCO2 
(respiratory acidosis) indicates underventilation, a low 
PaCO2 (respiratory alkalosis) indicates hyper- or 
overventilation. 

 The normal range for a healthy person is 4.7-6.0 kPa 
or 35-45 mmHg although in chronic pulmonary 
diseases it may be considerably higher and still normal 
for that patient.



PaO2

 This is the partial pressure of oxygen dissolved 
within the arterial blood and will determine 
oxygen binding to haemoglobin (SaO2). It is 
of vital importance but is not used in 
determining patients' acid base status and 
normally low readings indicate hypoxaemia.The 
normal range -9.3-13.3 kPa or 80-100 
mmHg.



SaO2 

 Oxygen saturation measures how much of  the 
haemoglobin (Hb) in the red blood cells is 
carrying oxygen (O2). Although similar to 
SpO2 (measured by a pulse oximeter), it is 
more accurate. The normal levels are 97% and 
above, although levels above 90% are often 
acceptable in critically ill patients.



pH

 The pH measures hydrogen ions (H+) in blood. 
The pH of blood usually between 7.35 to 7.45. 
A pH of less than 7.0 is called acid and a pH 
greater than 7.0 is called basic (alkaline). So 
blood is slightly basic.



HCO3 (Bicarbonate)

 Bicarbonate is a chemical (buffer) that keeps 
the pH of blood from becoming too acidic or 
too basic & indicates whether a metabolic 
problem is present (such as ketoacidosis). A 
low HCO3- indicates metabolic acidosis, a high 
HCO3- indicates metabolic alkalosis. HCO3-
levels can also become abnormal when the 
kidneys are working to compensate for a 
respiratory issue so as to normalize the blood 
pH. Normal range - 22–26 mmol/l  



Base Excess (BE)

 The base excess is used for the assessment of 
the metabolic component of acid-base 
disorders, and indicates whether the patient has 
metabolic acidosis or metabolic alkalosis. 



 A negative base excess indicates that the patient 
has metabolic acidosis (primary or secondary 
to respiratory alkalosis). 

 A positive base excess indicates that the patient 
has metabolic alkalosis (primary or secondary 
to respiratory acidosis). 

 Normal range - -3 to +3 mmol/l 



Normal results

 partial pressure of oxygen (PaO2): 
80-100 mm Hg

 partial pressure of carbon dioxide (PaCO2):
35-45 mm Hg

 oxygen content (O2CT): 
15-23% 

 oxygen saturation (SaO2): 94-100%
 bicarbonate (HCO3): 22-26 mEq/L
 pH: 7.35-7.45



When ABG is ordered?

 Blood gas tests are ordered when you have 
symptoms of an O2/CO2 or pH imbalance, 
such as difficulty breathing or shortness of 
breath & also if you are known to have a 
respiratory, metabolic, or kidney disease and 
those are experiencing respiratory distress to 
evaluate oxygenation and acid/base balance. 

 Patients who are “on oxygen” (have 
supplemental oxygen) may have their blood 
gases measured at intervals to monitor the 
effectiveness of treatment.



 Also be ordered for patients with head or neck 
trauma, injuries that may affect breathing. 

 Patients undergoing prolonged anesthesia –
particularly for cardiac bypass surgery or brain 
surgery – may have their blood gases 
monitored during and for a period after the 
procedure. 



 Checking the blood gases from the umbilical 
cord of newborns may uncover respiratory 
problems as well as determine the baby's 
acid/base status. 

 Testing is usually only done if a newborn’s 
condition indicates that he or she may be 
having difficulty breathing.



Respiratory Acidosis

 Respiratory acidosis is characterized by a lower
pH and an increased PCO2 and is due to 
respiratory depression (not enough oxygen in 
and CO2 out). 

 This can be caused by many things, including 
pneumonia, chronic obstructive pulmonary 
disease (COPD), and over-sedation from 
narcotics. pH   

PCO2



Respiratory Alkalosis

 Respiratory alkalosis, characterized by a raised
pH and a decreased PCO2, is due to over 
ventilation caused by hyperventilating, pain, 
emotional distress, or certain lung diseases that 
interfere with oxygen exchange. 

pH   

PCO2



Metabolic Acidosis

 Metabolic acidosis is characterized by a lower 
pH and decreased HCO3-; the blood is too 
acidic on a metabolic/kidney level. 

 Causes include diabetes, shock, and renal 
failure. 

pH   

HCO3



Metabolic Alkalosis

 Metabolic alkalosis is characterized by an 
elevated pH and increased HCO3- and is seen 
in hypokalemia, chronic vomiting (losing acid 
from the stomach), and sodium bicarbonate 
overdose. 

pH   

HCO3



Extraction

 Arterial blood for blood gas analysis is usually 
extracted by a phlebotomist, nurse, respiratory 
therapist or Dr. 

 Blood is most commonly drawn from the 
radial artery because it is easily accessible, can 
be compressed to control bleeding, and has less 
risk for occlusion. 



Extraction

 The femoral artery (or less often, the brachial 
artery) is also used, especially during 
emergency situations or with children. 

 Blood can also be taken from an arterial 
catheter already placed in one of these arteries.





Extraction and analysis

 The syringe is pre-packaged and contains a 
small amount of heparin, to prevent 
coagulation or needs to be heparinised, by 
drawing up a small amount of heparin and 
squirting it out again. 

 Once the sample is obtained, care is taken to 
eliminate visible gas bubbles, as these bubbles 
can dissolve into the sample and cause 
inaccurate results. 



 The sealed syringe is taken to a blood gas
analyzer. If the sample cannot be immediately 
analyzed, it is chilled in an ice bath in a glass 
syringe to slow metabolic processes which can 
cause inaccuracy. 

 Samples drawn in plastic syringes should not be 
iced and should always be analyzed within 30 
minutes.



 The machine used for analysis aspirates this 
blood from the syringe and measures the pH
and the partial pressures of oxygen and carbon 
dioxide. The bicarbonate concentration is also 
calculated.

 These results are usually available for 
interpretation within five minutes.



Aftercare

 After the blood has been taken, the technician 
or the patient applies pressure to the puncture 
site for 10-15 minutes to stop the bleeding, and 
then places a dressing over the puncture.

 The patient should rest quietly while applying 
the pressure to the puncture site. Health care 
workers will observe the patient for signs of 
bleeding or circulation problems.




