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e Acidemia: MMj&pH < 7.35

e Alkalemia: [M&pH > 7.45

e Acidosis: EacidemiabTRIEARAE
e Alkalosis: &EZ{alkalemiafyBIEAARE
o Acid: TE/KREmEN s &t FIIE
e Base: fE/KPEmFTEIN =B FRINE
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%% &) '8 (Buffer)

o 35 J;x ELILHE [ AH AX,
e Non-volatile buffers

e Hb, plasma protein (albumin)

e Phosphate

e Organic acid (lactate, ketone bodies)
e \olatile acid

e CO>/HCOs3- buffering
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Blood Gas

e I8H: pH, PCO,, PO2; HCOs3', BE (T E M1
e [H+]=24 x PCO2/[HCO3]
e JHblood gasty/R &E?
o FHEBAMEIRAYAR T
o Thim A M AR BIBE ke AR 5L
o H{IAERAIIRR
o JGR: BAK(EE) K
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Figure 27-4 Diagram of blood gas instrumentation.

H, Humidification device; ¥, valve; C, chamber; B, constant
temperature bath at 37 “C; W, waste; M, microprocessor; D/F.
display/printer. E (electrodes) where E, is PO,, E;, PCO., E; pH.
and E, reference for pH.



Normal Ranges

e pH: 7.40 £+ 0.05
e PCO2 (mmHQg): 40 + 4
e PO (mmHg): 90 + 10
e Sorbini equation: Pa0,=103.5-0.42 * age
e HCO3- (mM): 24 £ 2
eBE: 02
e SpO2: > 95%
e Pa0,=60 mmHg -> Sp02=90%



Venous Blood Gas?

e Arterial pH=1.004 x venous pH

e Arterial PCO>=0.873 x venous PCO>
e Arterial HCO3-=0.951 x venous HCOs-
o HAFHHAaDO:
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e Anion gap (AG)

e Osmo gap (0G)

e Delta/delta

e Urine anion gap (UAG)



Anion GapPz &t <& fR

e AG=Na+-[Cl-+HCOs]

o RIEE=ZRIRIPZEEF - WOBEAR ~ A7 ~ B
FE{E12 £ 2 meg/L
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e Expected AG=albumin x 2.5

e AAG = calculated AG - expected AG
e If > 6 -> high AG metabolic acidosis (HAGMAC)
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HAGMAC

e MUD-PULES or KUSSMALE
e Methanol
e Uremia
e Diabetic ketoacidosis
e ParAldehyde
e Isoniazid
e Lactic acidosis, Sepsis, aLcoholic ketoacidosis
e Ethylene glycol

e Salicylates



Normal AG Metabolic Acidosis
(NAGMACQC)

® GI loss: diarrhea

e Mild renal insufficiency

e Infusion of ClI- containing fluid
e Ureterosigmoidostomy

e Renal tubular acidosis

e NH4Cl

e Ketoacidosis treated with insulin



Compensation (1)

e To metabolic acidosis
e PCO> falls ~ 1.2 mmHg for 1 mEg/L HCOs3- drop

e To metabolic alkalosis
e PCO; rises ~ 0.75 mmHg for 1 mEqg/L HCOs rise



Compensation (2)

® To respiratory acidosis
e Acute
e HCOs T 1 mEg/L for 10 mmHg PCO2; 100ApH/APCO,=0.8
e Chronic
e HCOs T 3.5 mEg/L for 10 mmHg PCO2; 100ApH/APCO,=0.33
e To respiratory alkalosis
e Acute
e HCO3 | 2 mEg/L for 10 mmHg PCO2; 100ApH/APCO2=0.75
e Chronic
e HCOs | 5 mEg/L for 10 mmHg PCO; 100ApH/APCO2=0.4
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Initial Diagnosis of Acid-Base Disorders

<735 7.35 ~7.45 > 7.45
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e Expected HCO3 =24 - AAG
o LEEGTEER vs. =8I ZHCO3-
e Expected < measured -> %A metabolic alkalosis

e Expected > measured -> BAENAGMAC
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e [Cl3EPCOE 2 B A 3rd primary resp. problems
e Expected PCO2=15 + measured HCOs-
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e pH

- £47.35-7.45

e PCOIF® 440 » HCO3 IE& A&24

o AGL

C R 41242

e Expected HCO3=25-AAG
e Expected PCO,=15+HCOs-



N7/
2

VAN
H

i [17 i

® /.5% NaHCOs3

o RZ¥fbuffer

e Z1HNCO, (>200 mmHg in Jusomin)

o TiTNlactate
o A —EEGE
o If pH < 7.0

e HCOs3 deficit=0.6 x BW x (15-measured HCO3)



