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= Abstract=

Determination of Ionized Calcium in Plasma
‘Rac Kyun Ro « Eun Seok Chang

Departnent of Pathology, Keimyung University
School of Medicine, Taegu, Korea

The accurate diagnosis of disorders of calcium homeostasis requires the direct determination of
ionized calcium. The major problem in the direct measurement of ionized calcium with a calcium
selective electrode is the dependance on an anaerobic enviroment.

Authors measured plasma ionized calcium from 102 hospitalized patients without calcium meta-
bolic disorders.

Mean values were 1.16:0.24m mol/L and 53.0% of total calcium. Within batch precision for
the ICA 1 were 1.2840.01(n=20) and coefficient of variation was 1.449%.

Authors report 6 months’ experiences with ICA 1 ionized calcium analyzer.
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Table 1. Reference ranges (mean=+2 SD) for
plasma 102 hospitalized patients.

n  Total Ca(m mol/L) cCa*+(m mol/L)
Plasma 102

2.1940.89 1.16+0. 24
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Fig. 1. Histogram showing the plasma Ca** at
pH 7.40 for 102 hospitalized patients

without disorders of calcium metabolism.
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precision: ICA 1¢] within batch precision -&
1.28+£0.02(mean+2 SD)m mol/Lgox CV=
1.44%% e} (Table 2).

Table 2. Within batch precision for the ICA 1
ionized calcium analyzer.

n cCa*t*(mean+SD)m mol/L. CV

Plasma 20 1.28+0.01 1.44%
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Fig. 2. Performance of the calcium and pH
electrodes over a period of 53 days.
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Fig. 3. pH distribution for 102 routine plasma
samples anaerobically collected in 5 ml
plastic syrines with sodium heparin.

a7kl F%4(2.5m mol/L)L o2 EJ oz F
A 5ol glek. albumin o]} globulin 2+ A 2
Wl A 74 (1.0m mol/L)# ultrafiltrable %
(1.5m mol/L)5 F7tA = =24 V&g = Yok F
=}z calcium bicarbonate ion-pair(CaHCO*y) 7t 5
dFole] 4£zke] lactate ion-pair v} calcium citr-
ate complex & A Ho] gd=
cium{0. 256m mol/L)$F f-8 =i o] 23lik4
m mol/L)o.2 T4 el el

o] &3} 742 active calcium ion(0.38m mol/L)
¢} electrostatically bound calcium ion(0.87m
mol/L)e.z 5o el o] &3pgre] 2+ 5}
=g 50%=E 4 A o Azt AL
53.0%=% <oF7t o kel &35 o] 23 o] ok
T s FEANE s Z wdstd Fo =
g AEgdom 7bg Fogd $Hoem g4 A
o} AR o] &3 Z ] 9] 30%¢] slws & ac-
tive Cattr} Jelds ez urh] Fog ¥4
ojeb. et AAZ gl Aol A active Catt3] & 7+

complex-bound cal-
(1.25

@43 EAs] dSnE &3 o 2FddE FEE
@o] o] &3vh 4 ook

active ZF<¢x] 9] coefficient 0.304(active cal-
cium 0.38m mol/ionized calcium 1.25m mol/L)
% FHR o2 T $EE FHE & dun
el ? zev 4 g hypernatremia(170m mol/L)
o]l 4= activity coefficient 7} 0.28% wo]A A} o
<3449 27 skt A F hyponatremia
(110m mol/L)sl #-<els 0.337k%] Z7bsbed o
2372 F w29 Astsb vk, 33 hyperlipemia
v} hyperproteinemia 7} Q- Aol HHue
¥ AFE Fwldelwd  activity coefficient 7}
0.34717] Z7ks o] o] &34 7F 1.12m mol/L
74 @elaleha ok

Drop 59 NOVA 22 24 % AYe o £37

FEE 1.2240.0lm mol/L o]z ORION SS-20
o2 &A% e 1.12+0.0lm mol/Lo]g}x B3
sttet. & Wandrup 592 ¥ o] 23zt
8] Fxx & 1.28+0.03m mol/Lolgkn Bmsty
o} A= =] ol g FmA] 1,160, 249
trhs Aol g A A& Holr} ol & Aok A
27t ohgo= ok Adrln Y4}, Larssont
o] olsted ICA 102 ZA4354 ORION SS-2¢
24280 47 2o AFE dechn Beh AR
o ol g5 Ee] Fuit DropE0e U3
2} 2133 o] g 44 0.80—1.50m mol/L s} =}
+ & dxstz Yet.

Zgo] & A Z2] sensitivity = Fogh-Andersen
A ““ﬂ] 25t 60 7kl A A 20009 & 7 AlstE =

¢] slope = 0.95—1.014F2] ¢ 71, Smith 592

8"4711--"—] o] A 2490 A slope 7} 0.75712] o
A =g mA st s AR AFo=t 53
o 78} =alel] A & sk slope 7} 0.600.2 whe- @
A 5HA] otz F-upslg el

precision & A =}¢] within batch Aol A &3
(n=20)¢} o] &3} # - 1.28+0.0lm mol/L o] 5
CV 7 1.44%= A vlad Adst4d 2t Smith 59
& CV 0.55% 8 cl= A stA Z3tgel.

71Et @5 o] &3Ag Frd 4FE vAE o

A2 storage(7d o] AH)E ol g 41xe] A5z
HET g0z oA v, &3] cardiopul-
monary bypass Aol HE T x4 W3z o sl
2= o] 2EFFY v Wste AU A4
= %ol g3 s}i}, saturated KCI i plasma x}] ]
A AZT HA gk wE Cl9 o] %3 ==
HCO-3¢] o] Fm3o = 9§ liquid-junction poten-

1



BHEBA RXE B2% $25 1983

i‘r%—fr—‘g—E% a9 Aw 2 A

hyroidism 0.2 o] £5ZFrrnle] Z/ "), =2
St shock A9] o @24 AHAY Fant 4
Qo] AZELES AR A5 Aayos
e A et

2 %

FLFAE o) L) F3AE 1.1640.24m

mol/Lellm F2429) 53.0%% k. Tgo) 24
S I3 atA Ho] 539 7+¢] slope 7+ 3 0.60
ollem, AYAE wlmA $3td CV 7l 1.44%
iR
References
1. Ross, J.W.: Calcium-selective electrode
with liquid ionexchanger. Science, 156
1378—1379, 1967.
2. ICA 1 Ionized calcium analyzer; User’s

handbook. Radiometer, Copenhagen, 1981.
3. Kessler, G., M.:
tomated procedure for the determination of
Clin. Chem., 10

and Wolfman, An au-
calcium and phosphorus.
, 686—703, 1964.
4. Gitelman, H.J.:

procedure for the determination of calcium

An improved automated

in biochemical specimen. Anal. Biochem.,
18 ; 521531, 1967.

5. Smith, S.C.H.,
G. and Bold, A.M.:
ICA 1 ionized calcium analyzer in a clini-
cal chemistry lahoratory. Scand. J. Clin.
Lab. Invest., 43(Suppl. 165) : 33—37, 1983.

6. Worstman, J., Killam,

B.M. Wedge,

An evaluation of the

Buckley,

L.I, and Tray-

. Drop, L.J.,

9

10.

11.

12

.

13.

coff, R.B.: A rapid method for the deter-
mination of ultrafiltrable calcium in serum.
J. Lab. Clin. Med.. 98 ; 691—696, 1981.

. Siggaard-Andersen, O., Thode, J. and
Fogh-Andersen, N.: What is ionized cal-
cium Scand. J. Clin. Lab. Invest., 43

(Suppl. 165) ; 11—16, 1983.
Tochta, L.N.
D.R.: Comparative evaluation of two ca-

and Misiano,

Icium-selective electrode system, and their
utility for monitoring steady-state changes
in Ca?. Clin. Chem., 28 129—133, 1982.

Wandrup, J. and Kancir, C.: The concen-
tration of free calcium ions in whole Blood.

Scand. J. Clin. Lab. Invest. 43 (Suppl
165) ; 47—48, 1983.
Larsson, L., Finnstrom, O., Nilsson, B.

and Ohman, S.: Evalution of Radiometer
ICA 1 as a routine instrument for serum
ionized calcium and its application for
whole blood capillary samples from newborn
infants. Scand. J. Clin. Lab. Invest., 43
(Suppl. 165) ; 21—26, 1983.
Fogh-Andersen, N.:
zer with a built-in pH correction.
Chem., 27; 1264—1267, 1981.
Brauman, J., Delvigne, C.H., Deconink,

I. and Willems, D.: Factors affecting the

Tonized calcium analy-
Clin.

determination of ionized calcium in blood.
Scand. J. Clin. Med.
165) ; 27—31, 1983.
Siggaard-Andersen, N.

Invest., 43 (Suppl.
and Thode. J.:
Elimination of the erythrocyte effect c¢n
the liquid junction potential in potentiome-
tric measurements on whole blood using
mixed salt bridge solutions. Scand. J. Clin.

Lab. Invest., 43(Suppl. 165) ; 43—46, 1983,



