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1. Nine Step Approach:

a. Henderson Equation: evaluates validity of ABG

i. H+ = 24 * pCO2/HCO3
ii. Relationship between pH and H ion [ ] ( change in pH by 0.1 = change in H ion [ ] by 20% in opposite direction

1. pH 7.50 = ~30 H ion [ ]

2. pH 7.40 = 40 H ion [ ]

3. pH 7.30 = ~50 H ion [ ]

b. Acidemic or Alkalemic?

c. Respiratory or Metabolic?

d. If Respiratory Acidosis ( check expected decrease in pH

i. Acute (  .08 * (pCO2 - 40/ 10)
ii. Chronic (  .03 * (pCO2 - 40/ 10)
e. If Respiratory Alkalosis ( check expected increase in pH

i. Acute (  .08 * (40 - pCO2/ 10)
ii. Chronic (  .03 * (40 - pCO2/ 10)
f. If Metabolic Acidosis: Is there a positive Anion Gap? NO
i. Check urinary anion gap = (Na + K) – Cl
1. Positive Urinary AG = decreased NH4 excretion because increased HCO3 excretion = RTA

2. Negative Urinary AG = increased NH4 excretion because decreased HCO3 excretion = GI Loss

ii. RTA:

1. Type 1: Distal = very low serum HCO3, urinary pH > 5.5, decreased K

2. Type 2: Proximal = low serum HCO3, urinary pH > 5.5 early and < 5.5 later in disease, decreased K

3. Type 4: low serum HCO3, urinary pH < 5.5, increased K

g. If Metabolic Acidosis: Is there a positive Anion Gap? YES
i. Is there adequate respiratory compensation = (1.5 * HCO3) + 8 = expected pCO2

1. Measured pCO2 > expected pCO2 = Primary Respiratory Acidosis
2. Measured pCO2 = expected pCO2 = Appropriate compensation
3. Measured pCO2 < expected pCO2 = Primary Respiratory Alkalosis
ii. Is there another Metabolic Disturbance = Δ Δ Gap = HCO3 + (AG-12)
1. > 24 ( Primary Metabolic Alkalosis
2. = 24 ( Normal
3. < 24 ( Primary Non-Anion Gap Metabolic Acidosis
h. If Metabolic Alkalosis ( check urinary Chloride level

i. Chloride Responsive (urinary Cl < 20)

ii. Chloride Resistant (urinary Cl > 20)

i. A-a Gradient: 

i. pAO2 = pressure of oxygen in inspired air = (atmospheric pressure – water vapor pressure) * FiO2 = (760 – 47) * .21 = 150

ii. A-a gradient = pAO2 – paO2 – 1.2(pCO2)
