Analytic Approach to Acid-Base Disorders

Normal Values
pH: 7.4 pH< 7.38 = Acidemia |« 1. Acidemic or alkalemic? » pH>7.42 = alkalemia
PCO.: 40
HCO:s: 24
Anion Gap: 12 < 2. Respiratory or metabolic?

Measure PaCO, and serum

v v bicarbonate v v
Bicarb <24mEq/L: PaCO, >40mmHg: PaCO, <40mmHg: Bicarb >24mEq/L:

Metabolic acidosis

Resp Acidosis

A 4

Resp Alkalosis

Metabolic alkalosis

4. Determine Anion Gap (Eq 5)

\ 4

3. Is respiratory d/o acute or
chronic? (use equations 1-4)

A 4

compensating correctly?

5. Is the resp system

A 4 A 4 A 4 A 4 A 4 A 4
Anion Gap < 12: Anion Gap > 12: For each 10mm For each 10mm PaCO, < 40: PaCO, > 50:
Non-Anion Gap Acidosis Anion Gap Acidosis 1 in PaCO,, pH Hg |in PaCO,, Coexisting 1° Coexisting 1°
I | by: pH 1 by: resp alkalosis resp acidosis
A 4 A 4 6 ; 6 ; A 4
5. Is the resp system 6. Other metabolic 0.08 U: 0.03 U: 0.08 U: 0.03 U: 7. Measure Urine Cl-
compensating correctly? disturbances present? Acute Chronic Acute Chronic I
(Eq 6) (Find corrected HCO;) Resp Resp Resp Resp
Acidosis Acidosis Alkalos Alkalos
| | v v
Cl- Cl-
v v v v responsive if unresponsive
PaCO, < PaCO, > Corrected Corrected <10 mEq/L if >30 mEq/L
predl(':ted predl?ted blcar‘b _>24: o blcarb ,<24: *There are 2 exceptional circumstances: hypoalbumineric pts may have an anion gap
Value: . R value: . R coeXISt“}g 1 COCXISt}l’lg metabolic acidosis despite measurement of normal anion gap. Also, in pts whose pH is
Coexisting 1 Coexisting 1 metabolic non-anion gap above 7.5, the anion gap may be elevated secondary to a metabolic alkalosis and may not
resp alkalosis resp acidosis alkalosis met acidosis represent an underlying metabolic acidosis

Equation 1:
Expected decrease in pH
for acute resp acidosis

Equation 2:
Expected decrease in pH
For chronic resp acidosis

Equation 3:
Expected change in pH
For acute resp alkalosis

Equation 4:
Expected change in pH
For chronic resp alkalosis

Equation 5:
Anion Gap

Equation 6:
Expected PaCO, in pts

Equation 7:
Corrected bicarbonate

= 0.08 x (measured PaCO, — 40)

10

= 0.03 x (measured PaCO, —40)
10

0.08 x (40 - measured PaCO,)
10

= 0.03 x (40 - measured PaCO,)
10

= Na+t-(Cl-+ HCOy)

[1.5 x (serum bicarb)]+(8+2)

= Measured bicarb + (anion gap

~12)

Differential Diagnosis

Metabolic Alkalosis

CI- Responsive

ClI- Unresponsive

Vomiting
Gastric suction
Diuresis

Villous adenoma
CF

Hyperaldosterone
Cushing’s
Bartter’s

Licorice

K+ depletion

Resp Alkalosis
CNS event

Drugs

Pregnancy

| lung compliance
Cirrhosis

Anxiety

Anion Gap Non-Anion Gap

Met Acidosis Met Acidosis

“MUDPILES” “ACCRUED”

Methanol Acid infusion

Uremia CRF

DKA Carb Anhydrase

Paraldehyde Inhibitor

INH RTAs

Lactate Ureteroenterost-

Ethylene glycol omy

Salicylates Expansion/extra-

alimentation

Diarrhea

Resp Acidosis
CNS depression

Chronic lung dz
Neuromusc d/o




