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Abstract

The measurement of electrolyte levels (Na‘, K*, CI', and COZ) is a critical process sup-
porting patient diagnosis and treatment. In some cases, additional testing is required from the
original clotted activator (primary tube) after blood collection for other initial tests. However,
delayed analysis may affect result accuracy. This study aimed to investigate electrolyte stability
in serum samples from 90 patients. Levels of Na’, K", CI', and CO2 were measured in serum
after blood centrifugation at room temperature at 0, 60, 120, 180, and 240 minutes. Results at
60, 120, 180, and 240 minutes were compared to baseline (0 minute) values using a paired t-test
with a significance level of 0.05. Findings revealed no significant differences in CI levels at 60
and 120 minutes compared to baseline (p > 0.05). Similarly, Na" and K" levels at 60, 120, 180,
and 240 minutes showed no significant changes (p > 0.05). In contrast, CO2 levels significantly
decreased at all the time points compared to baseline (p < 0.05). However, when evaluated against
the total allowable error limit (TEa), all electrolyte values (Na’, K", CI’, and COZ) at 60, 120,
180, and 240 minutes remained within clinically acceptable ranges. This study suggests that
serum samples stored in clotted activator tubes can be analyzed for Na’, K, CI', and CO2 levels
up to 240 minutes post-centrifugation without clinically significant deviations. These findings
support practical guidelines for extending the allowable processing time for electrolyte testing

in routine clinical settings.
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Table 1 Mean, SD, and differences in measurements of Na‘, K*, CI', and CO2 from 90 samples at

various time points at room temperature.

Mean = SD (mmol/L)

Time (min.)
Na* K* CI CO,

Range 125.2-152.3 1.54-6.13 90.20-119.0 15.8-38.4
0 (control) 135.63 + 4.240 4.07 £ 0.732 101.05 + 5.223 25.28 + 4.288
60 135.61 + 4.248 4.07 £ 0.734 101.13 + 5.238 24.85 + 4.186*

(o-value) (0.581) (0.633) (0.160) (< 0.001)
120 135.51 + 4.268 4.08 + 0.734 101.21 + 5.418 2424 + 4.112*

(p-value) (0.186) (0.493) (0.062) (< 0.001)
180 135.48 + 4.253 4.07 £ 0.736 101.46 + 5.386* 23.34 + 4.053*

(p-value) (0.085) (0.081) (0.008) (< 0.001)
240 135.37 + 4.190 4.07 £ 0.734 101.51 + 5.408* 22.89 + 3.967*

(p-value) (0.058) (0.059) (< 0.001) (< 0.001)
Diff.* -0.196 (-0.14%) 0.010 (0.26%) 0.502 (0.49%) -2.388 (-9.40%)

* = HAnNLANFANIAUERTEdATY (o < 0.05)
= NARNNTBINITATINIAN 240 U NLLALTAAILAN

4 . v .
WpaNNANUIUGIRE19INANT 50 T8
= s 2 %
Jmadeuminszneivelieyadny Kolmogorov
Smirnov test 9811/51n51 IBM SPSS version 25
v = o Ao +
wazwuNdeyadinmInszanediuuudnang Na',
K', CI' uaz CO, 189910 p-value > 0.05"?
nammadeuileuneumsasviacm electrolytes
fia 4 ¢ Weanmaull 60, 120, 180 waz 240

o = k% aa .
nugAnIUAN (0 IN) Aledna paired t-test

wuhmsnadey Na* uaz K' Aitia1 240 wi
aenhiuanssegalitivdidey (p > 0.05) oudy
¥AAIUAN wazAIMInIvia CI° N 120 Wi
linanuuandasghaiitisadyineuiuyaniunu
] %4

(p>0.05) due CO, nMIaIan 60 vl
a A ' | Ao o A o
Hnanasuazuanasedralitodifgiouny
¥AAIUAN (p < 0.05) (Table 1)
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Fig. 1 Mean of Na'(A), K'(B), CI(C), and CO2(D) measured at various time points after blood

centrifugation compared to the control group, ns = non-significant (o > 0.05), * = significant

(o < 0.05)



9736

Jnsel
ﬁﬂﬂﬂﬁﬂi)fﬂﬁlﬂﬁﬁﬂlvﬂuﬂmﬂ1wﬁzd
A045zAY WU ﬂ'1ﬂ1im)aﬁﬂa§j"lu6ﬁaaﬂ'1ﬁﬁmuﬂ
fadesaziy uaziifeRngan %CV (Table 2)
WwuMmsasia Na*, K'Y, ClI' uae CO, woq
aumuguRaMWitdeassiuil %CV fiffeunh
%CV fifmua uaaslfiiuiinasoia

(15 A = = '
LHDANRIANNLADYIVDIAN

fianutihidede
Na', K', CI' uaz CO, TudFudiefiudeda
filashiinsasiunm 60, 120, 180 waz 240 A
NAFNUFAINTIY 90 318 FruiAtes Mindray
U BS-600M Tagldmanms direct ion selective
electrode d115UMmsns19 Na’, K" uaz ClI was
YNNI enzymatic method d1¥FUMINTID CO,
e iasiiansha NeuAvAnILAN WU
M Na™ uaz K™ lddianuuaneisegedidodidny
MeEdn (p > 0.05) fine 240 Wit eioy
fugamauaun namsAnmiidenndeaiumsdnm

v99 Dash wazamuz"® Awunm Na* waz K*
Tiuansmana@alumaadadisfiuinuag 240 i

TaelilaWarmdsnnifunendiungamgily

Ay g
3h13k) ayaIUNI

%23 24 0426 23PNsaF Y (FUAINUMTANT

a7

999 Fauziah wazamuz"” Ainye Na' waz

K* fianuadesiiaiudiog1an 4 asensased
Y 1 1 a 'd 1o &
uandlvirun aguaumatiamsunnd lisuiu
Y & o oA ~ A o
AoANUMBENaN 4 samwalded (Ha3nEANY
w@desveam Na* way K '8y 120 8a 180 i
Tuvaznar CI' Usinganuuandivediadite

o o

A ~ = P
MagnIal 180 u']“l/]‘luﬂ'ﬁﬁﬂﬂ1u615\1ﬂ']\ﬁ]']ﬂﬂ'ﬁ

=< . d‘ v A a
fAny1Ued Fauziah uazaal: N1sviasnlaonsiia

gel separation” wua1 ClI° danuiados

1
a '

AU 180 N MatltileaxNNNaANAADA

A 13 4‘ < A
NULRAAUNAN (WBLLYNLNALADALLAIDDNIIN

FFulaglilvinansduiloussrinafiuszring
AszvIumMstuuen™® diu Co, nyNHManad

9

1 A o 4‘ < s 1 1 )

pgaltdhAglatiudIod1auIund 60 Wil
14

MIANYINADAAGDIAVUMIANIUDY WAIUNIH

Yuadand wazamuz'” AnuiAl CO  anag
v 1 1 2

= A 2w oA Ay
6.3 3 10.8% wiativdagangumniitieauu
180 99 300 1# waaalvidiunszezauas

mMstavdregralugmnnasaNsIsannis

o

gade CO_ldpdnaiiviuddy

Table 2 Mean, SD and %CV of two levels of quality control materials from November 2024 to

December 2024 and the TEa specified by CLIA.

Test Control Target Target Target Mean .
SD  %CV TEa ©
(mmol/l) materials mean SD %CV (n = 30)
MCA 121.00 3.935 3.25 120.26 2.565 2183
Na” +4 mmol/l
MC2 153.00 5.033 3.29 148.15 2285 154
MCH 3.96 0.130 3.28 4.00 0.052 1.30
K" +0.3 mmol/I
MC2 6.60 0.260 3.94 6.56 0.071 1.08
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Table 2 Mean, SD and %CV of two levels of quality control materials from November 2024 to
December 2024 and the TEa specified by CLIA. (Cont.)

Test Control Target Target Target Mean .
SD  %CV TEa ©
(mmol/l) materials mean SD %CV (n = 30)
MCA 89.90 2.925 3.25 88.13 1.649 1.87
cr + 5%
MC2 111.00 4.000 3.60 112.66 1.469 1.30
CCH 15.00 0.900 6.00 14.10 0.209 147
CO, +20%
CC2 25.00 2.500 10.00 23.75 0.305 1.28

MC = Multi control, CC = CO2 control

Target SD, Target CV determined by Minday (Shenzhen, China)
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