TechnoMedica Bloodgas Analyzer GASTAT Series

NORMAL VALUE(ABG)

7.38 - 7.46 mmHg
32 - 46 mmHg

74 - 108 mmHg
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139 — 147 mmol/L
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3.3-4.7 mmol/L
102 - 110 mmol/L
Caz2* 1.2-1.26 mmol/L
30 - 160 mg/dL

0.4 -1.8 mmol/L

MAN: 13.5 - 17.5 mg/dL
WOMAN: 12 — 15 mg/dL

0.2-1.2 mmol/L
0-5%
94 -97%
0-10%

0-10%

7.31 -7.41 mmHg

40 - 52 mmHg
30 - 50 mmHg
Same
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Desription

Hydrogen ion concentration

Carbon dioxide partial pressure

Oxygen partial pressure

Sodium ionconcentration

Potassium ion concentration

Chloride ion concentration

Calcium ion concentration

Glucose concentration

Lactate concentration

Total hemoglobin concentration

Total bilirubin concentration

Deoxyhemoglobin fraction

Oxyhemoglobin fraction

Carboxyhemoglobin fraction

Methemoglobin fraction
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Basically pH affected by HCO3 and PCO,

Acidosis

Respiratory

Alkalosis

Normal Value(ABG)

Desription

ﬂ 92 -98.5%
H 8 -16 mmol/L
10 = 20 mmol/L
cHCO3-act 21 - 28 mmol/L
cHCO3-std 21.8 — 26.9 mmol/L
(SBC)
cBE(B) -2 -2 mmollL
({:15))
cBE(ecf) -3 -3 mmol/L
61:19)
cBB 44 — 49 mmol/L
ctCO2(P) 22 - 30 mmHg
(TCOo,)
ctCO2(B) 22 -30 mmHg
P50(T) 0-10 mmHg
ct0,(a) 5— 40 VOL%
(0,CT)

Oxygen saturation
sO2 is called oxygen saturation and is defined as the
ratio between t the concentrations of O2Hb and HHb+O2Hb

Anion gap
AG is the concentration difference between the cations,

sodium, and the measured anions, chloride and biocarbonate.
AG=cNa*-(cCl+cHCO3 act) mmol/L

Anion gap including potassium
AG is the concentration difference between the cations,

sodium and potassium, and the measured anions, chloride and biocarbonate.
AG(K)=cNa'+cK"-(cCl+cHCO3act)mmol/L

Bicarbonate ion
cHCO3-actis Acid-base balance barometer as metabolic factor. Biocabonate
value is almost the same with value which is deducted 1 from ctCO2 and it
has the same meaning. cHCO3-act=0.0307 pCO2x 10***Ymmol/L
pK=6.125-log{1+10®H.7}

Standard bicarbonate ion
cHCO3Jstd is biocabonate ion concentration when pCO2 concentration
is 40Torr in blood. cHCO3 std is barometer for Metabolic Acidosis.
cHCO3std =A-0.3x6Hb/1.6%(1-s02/100)
d=1/(f+fx BI[1n(10)xA))
A=cHCO3-actx10*(gxlog(5.33/pC02/0.1333))
G=1/[1+1n(10)xcHCQO3-act/ ]
p=2.3xHb/.6+7.7
F=1-Hb/ 1.6/43

Base excess
cBE(B) is the concentration of titratable base when the blood is titrated with
a strong base or acid to a plasma pH of 7.40 at a pCO2 of 40mmHg (5.3 kPa)
and 37°C at the actual oxgen saturation.
cBE (B)=(1-0.014Hb {(HCO3 act-24.8)+(7.7+1.43Hb)x*(pH-7.40)}mmol/L

Standard base excess
cBE(ecf) is an in vivo expression of base excess.
cBE (ecf)=
(1-0.014Hb{(HCO3act-24.8)+(7.7+1.43Hb(Hb=6))x (pH-7.40)}mmol/L

Buffer base
cBB is total concentration of three kind of anionic moleculer
(bicarbonate ion, hydrogenphosphate ion and heme protein) in body fulid.
cBB=41.7+BE(B)+0.42xHb mmol/L

Total carbon dioxide in plasma
ctCO2(P) is concentration of total CO2 in blood plasma.
ctCO2 is barometer for Metabolic Acidosis as same as HCO3

Total carbon dioxide in whole blood
ctCO2(B) is concentration of total CO2 (free and bind) in total blood.
ctCO2(B)=0.026xpCO2x(1+10*(pHEry-pKEry)x0.076Hb+ctCO2(P)x(1-0.076Hb)
PHEry=7.19+0.77x(pH-7.4)+0.035x(1-s02/100)
pKEry=6.125-log(1+10*(pHEry-7.84-0.06xs02/100))mmoliL

Hematocrit
Hctis red cell capacity of blood.
Het=Hbx2.941 %

Arterial oxygen saturation (estimated)
02(est) is the percent of hemoglobin which is fully combined with oxygen.
s02(est) of Healthy people is 98%(Nomal value: 95 -99%) when pO2is 100torr.
s02(est)=expy/(1+expy) Torr
y=1.875xX-X0+hxTh , Th=Tnh(0.5343xX-X0)) , h=3.5+a , X=In(0.1333xp02)
a=0.72x(pH-7.4)+0.09xIn((0.1333xpC02)/5.33) , b=0.055x%(T-37)

pO2 at half saturation (50%) of blood
P50 is oxyhemoglobin binding characteristics identifying the position of the
oxygen hemoglobin dissociation curve at have saturation. Dissociation curve shifts
leftwhen p50 is low: Increase binding Oxygen and hemoglobin. Dissociation curve
shifts right when p50is high: Increase binding Oxygen and hemoglobin
pPS0=7.5x% exp {In(3.758) +b+1.121xa} Torr
Correct pO2 at half saturation (50%) of blood
p50(T) is value which is corrected at body temperature.
p50(T)=7.5 x exp {In(3.758) + b +1.121%a } Torr
Insert patient temperature

Standard pO2 at half saturation (50%) of blood
p50(st) is oxygen pressure when oxygen
saturation of blood is in pH of 7.4 at a pCO2 of 40Torr (5.3kPa) and 37°C
p50(st)=7.5 x exp {In(3.758) + b +1.121%a } Torr
Insert pH=7.4, pCO2=40Torr, T=37"

Arterial oxygen content
ctO2(a) is the total of dissolution 02 which is 02 bind with hemoglobin and 02
which is dissolved in blood.
ctO2(a)=1.39xHbx(s02/100)+0.00315xp02 VOL%

~ Blood oxygen content
ctO2(B) is the concentration of the total oxygen in the blood.
ctO2(B)=1.39xHbx(s02/100)+0.00315xp02 VOL%
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