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Total CO2 L tCO2 ¢ HCO3 w 9,9

« [HCO3-] = Total CO2 content — 0.03 [PCO2]

« Thus, at a normal arterial PCO2 of 40 mmHg and
HCO3- concentration of 24 meq/L, the total CO2
content will exceed the HCO3- concentration by only

1.2 meq/L (40 x 0.03)
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Std HCO3(standard) -
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Base Excess

Aol Gl S o4 Saa )l 5 Gl Jhlase ) 5880 G
Base excess = 0.93xHCO3 + 13.77xpH - 124.58

Normal Base excess in adult is between -3 and
+3mEq/L

-7 up to +2 JSa < )
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Buffer Base(BB)
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Uil ugs> S8 (semb Hdlio

- PH : 7.35-7.45
« HCO3 : 21-27 MEQ /L
« Pco2 : 35-45mm/hg
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Newborns and infants

The proximal tubules in infants have a lower renal
threshold for bicarbonate reabsorption.

The maximum net acid excretion by the distal nephron is
limited in infants .

The acid load is higher in preterm infants and growing
children

The normal serum bicarbonate in infants is _
aﬁproxmately 20 meqg/L compared to 24 meq/L in older
children and adults.

Similarly, the normal PCO2 in infants is approximately
35 mmHg compared to 40 mmHg in older children.
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Estimated corrections for converting venous blood gasses to arterial blood gasses

[ |
Central Peripheral
pH Add 0.03 to 0.05 units Add 0.02 to 0.04 pH units
pCcoO ) Subtract 4 to 5 mmHg Subtract 3 to 8 mmHg

pCO,: partial pressure of carbon dioxide.
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DEFINITIONS

« Acidemia:is a PH<7.35
« Alkalemia:is a PH >7.45

 Acidosis :a pathologic process that causes a increase
in the H concentration

 Alkalosis : a pathologic process that causes a
decrease in the H concentration
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simple acid-base disorders

Metabolic acidosis — A disorder associated with a
low pH and low bicarbonate concentration.

Metabolic alkalosis — A disorder associated with a
high pH and high bicarbonate concentration.

Respiratory acidosis — A disorder associated with a
low pH and high PCO2.

Respiratory alkalosis — A disorder associated with a
high pH and low PCO2.
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Table 55-11 | Appropriate Compensation During Simple
Acid-Base Disorders

DISORDER EXPECTED COMPENSATION

Metabolic acidosis Pco;=1.5x[HCO;]+8 +2
Metabolic alkalosis Pco, increases by 7 mm Hg for each 10 mEg/L
increase in serum [HCO5]

RESPIRATORY ACIDOSIS

Acute [HCO7] increases by 1 for each 10 mm Hg
increase in PCO;
Chronic [HCOy7] increases by 3.5 for each 10 mm Hg

increase in PCO»

RESPIRATORY ALKALOSIS

Acute [HCO37] falls by 2 for each 10 mm Hg decrease
in Pco,
Chronic [HCOy] falls by 4 for each 10 mm Hg decrease
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A \g.(‘,' ) “_
Temp 37.0C E%g\
E162 210 % %qi.\\
BP 638.9 Tor‘r’%\e“‘.\‘h
"5

HCO3 37.9 mnmo /
Q2SAT 80.9 %
BE 10.5 mmol/L
e 40.2 mmol/L
02CT 10. 1 VOLY%

SBE W & mmol /L
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In the accompanying table, indicate the simple
acid-base disorder that exists for the laboratory
data given. Use the following as normal values: pH
= 7.40; [HCO-3 ] = 24 mEq/L; Pco2 = 40 mm Hg.

[HCOY | PCo,
pH (mEg/L) (mm Hg) Disorder
7.23 10 25
746 30 44
737 28 all
766 22 20
734 26 20
7.04 |8 22
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