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RCRC--178178
ABG InterpretationABG Interpretation

1. Decide on Acidity vs Alkalinity1. Decide on Acidity vs Alkalinity
2. Determine Primary Cause2. Determine Primary Cause
3. Determine complication vs 3. Determine complication vs 

compensation.compensation.
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Acids & BasesAcids & Bases
Chemist vs Clinician Chemist vs Clinician 

ph = negative log of ph = negative log of 
the hydrogen ion the hydrogen ion 
concentration.concentration.
Acid= hydrogen  ion Acid= hydrogen  ion 
donerdoner..
Base= hydrogen ion Base= hydrogen ion 
acceptor.acceptor.

ph= how we tell if ph= how we tell if 
patient patient ‘‘s blood is s blood is 
acidoticacidotic or or alkaloticalkalotic..
acid= substance that acid= substance that 
makes ph go down makes ph go down 
if added to blood.if added to blood.
base= makes ph go base= makes ph go 
up if added to up if added to 
blood.blood.
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pH pH 
Chemist   vs   ClinicianChemist   vs   Clinician

pH = pH = pKpK + log of the  + log of the  
H+ concentration.H+ concentration.
pH = 6.1 + log 20/1pH = 6.1 + log 20/1
pH = 6.1 + 1.3pH = 6.1 + 1.3
ph = 7.40ph = 7.40

pH  is proportional pH  is proportional 
to metabolic to metabolic 
component over the component over the 
respiratory.respiratory.
pH = met./pH = met./respresp..
pH = Kidney/lungspH = Kidney/lungs
pH = HCO3/PaCO2pH = HCO3/PaCO2
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Acids and BasesAcids and Bases

PaCO2 is an acid.PaCO2 is an acid.
PaCO2 is controlled PaCO2 is controlled 
primarily by primarily by 
respiratory system.respiratory system.
Minute alveolar Minute alveolar 
ventilation is the ventilation is the 
way we manipulate way we manipulate 
the PaCO2 directly. the PaCO2 directly. 

HCO3 is a base.HCO3 is a base.
HCO3 is controlled HCO3 is controlled 
primarily by the primarily by the 
metabolic system. metabolic system. 
(the Kidney)(the Kidney)
Control of HCO3 or Control of HCO3 or 
base excess is how base excess is how 
we manipulate the we manipulate the 
HCO3 level.HCO3 level.
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NormalsNormals for ABGsfor ABGs
Arterial      vs     VenousArterial      vs     Venous

pH= 7.38 pH= 7.38 ---- 7.427.42
PaCO2 = 38 PaCO2 = 38 ---- 4242
HCO3 = 22 HCO3 = 22 ---- 2626
Base = Base = --2 2 ---- +2+2
PaO2 = 95 PaO2 = 95 
–– Age corrected, for Age corrected, for 

each year over 20 each year over 20 
subtract .4 from 95.subtract .4 from 95.

Sat% = 97Sat% = 97

pH= 7.32 pH= 7.32 ---- 7.367.36
PaCO2 = 43 PaCO2 = 43 ---- 4747
HCO3 = 20 HCO3 = 20 ---- 2424
PaO2 = 40PaO2 = 40
Sat% = 75Sat% = 75
–– Basically should be Basically should be 

more acid than the more acid than the 
patient would show patient would show 
in arterial blood.in arterial blood.
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Equations to remember:Equations to remember:

PaCO2 is proportional to:PaCO2 is proportional to:
CO2 production / Minute Alveolar VentilationCO2 production / Minute Alveolar Ventilation
See illustration...See illustration...

pH is proportional to:pH is proportional to:
HCO3 / PaCO2HCO3 / PaCO2

VA = VA = VtVt -- VdVd x RRx RR
500 500 -- 150 x 12150 x 12
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Interpretation GuideInterpretation Guide

Check ph 1st and Check ph 1st and 
classify as acidosis classify as acidosis 
or alkalosis.or alkalosis.
pH must be out of pH must be out of 
the normal range.the normal range.
The body does not The body does not 
normally normally 
overcompensate.overcompensate.

Look for primary Look for primary 
cause of pH cause of pH 
abnormality.abnormality.
Look at other factor Look at other factor 
in pH balance for in pH balance for 
normal?, normal?, 
compensation?, or compensation?, or 
complication.complication.
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Practice:Practice:

pH = 7.60pH = 7.60
PaCO2 = 55PaCO2 = 55
HCO3 = 15HCO3 = 15
Base = Base = --1010
PaO2 = 95PaO2 = 95
Sat % = 97Sat % = 97BB

EE
EE
RR
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Practice:Practice:

Respiratory Respiratory 
Alkalosis with no Alkalosis with no 
metabolic metabolic 
compensation.compensation.
Decrease HCO3 to Decrease HCO3 to 
compensate.compensate.
Decrease minute Decrease minute 
alveolar ventilation alveolar ventilation 
to correct pH.to correct pH.

pH = 7.50pH = 7.50
PaCO2 = 30PaCO2 = 30
HCO3 = 24HCO3 = 24
Base = Base = --11
PaO2 = 100PaO2 = 100
Sat% = 98Sat% = 98
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Practice:Practice:

Respiratory Acidosis Respiratory Acidosis 
with no metabolic with no metabolic 
compensation.compensation.
Increase HCO3 to Increase HCO3 to 
compensate.compensate.
Increase minute Increase minute 
alveolar ventilation alveolar ventilation 
to correct pH.to correct pH.

pH = 7.29pH = 7.29
PaCO2 = 56PaCO2 = 56
HCO3 = 25HCO3 = 25
Base = +1Base = +1
PaO2 = 80PaO2 = 80
Sat% = 92Sat% = 92
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Practice:Practice:

Metabolic Acidosis Metabolic Acidosis 
with no respiratory with no respiratory 
compensation.compensation.
Increase minute Increase minute 
alveolar ventilation alveolar ventilation 
to compensate pH.to compensate pH.
Increase HCO3 to Increase HCO3 to 
correct pH.correct pH.

pH = 7.27pH = 7.27
PaCO2 = 39PaCO2 = 39
HCO3 =14HCO3 =14
Base = Base = --1111
PaO2 = 100PaO2 = 100
Sat% = 98Sat% = 98
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Practice:Practice:

Metabolic Alkalosis Metabolic Alkalosis 
with no respiratory with no respiratory 
compensation.compensation.
Decrease minute Decrease minute 
alveolar ventilation alveolar ventilation 
to compensate pH.to compensate pH.
Decrease HCO3 to Decrease HCO3 to 
correct pH.correct pH.

pH = 7.51pH = 7.51
PaCO2 = 42PaCO2 = 42
HCO3 = 32HCO3 = 32
Base = +11Base = +11
PaO2 = 100PaO2 = 100
Sat% = 98Sat% = 98
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Practice:Practice:

Metabolic  and Metabolic  and 
Respiratory Respiratory 
Acidosis.Acidosis.
Increase minute Increase minute 
alveolar ventilation alveolar ventilation 
and increase HCO3 and increase HCO3 
to correct pH.to correct pH.

pH = 7.23pH = 7.23
PaCO2 = 52PaCO2 = 52
HCO3 =14HCO3 =14
Base = Base = --1212
PaO2 = 80PaO2 = 80
Sat% = 92Sat% = 92
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Practice:Practice:

pH = 7.25pH = 7.25
PaCO2 = 35PaCO2 = 35
HCO3 = 29HCO3 = 29
Base = +10Base = +10
PaO2 = 95PaO2 = 95
Sat % = 97Sat % = 97

Calibrated Calibrated 
2/962/96
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See ABG Drill ProgramSee ABG Drill Program

Developed by RCPDeveloped by RCP
Values come up, you check Values come up, you check 
classification.classification.
Note the scale he is using for Note the scale he is using for normalsnormals
and moderate, severe hypoxemia.and moderate, severe hypoxemia.
Get Get ABGABG’’ss from your patients and then from your patients and then 
classify, ask instructors for feedback or classify, ask instructors for feedback or 
bring to class.bring to class.
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End of ABG ReviewEnd of ABG Review

Take a 10 minute break! Take a 10 minute break! 


