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Comparison of 14 point-of-care blood gas analyzers testing
results with central laboratory
LING Mingzhi ,ZHANG Jiangfeng s HU Biao ,YUAN Youhua sWAN Zhen”
Department o f Clinical Laboratory s Henan Province People's
Hospital s Zhengzhou s Henan 450003 ,China

Abstract: Objective To analyze the consistency of the results of 14 point-of-care testing (POCT) blood
gas analyzers and blood gas analyzers in central laboratory. Methods The central laboratory blood gas analy-
zer and 14 POCT blood gas analyzer were used to detect three concentration levels of control materials, twice
a day for 4 consecutive days,a total of 24 times. According to the test results,the mean value,standard devia-
tion and coefficient of variation of pH,arterial partial pressure of carbon dioxide (PCQO,) ,arterial partial pres-
sure of oxygen (PO,),K" ,Na',Cl ,Ca’" were calculated. The bias and bias rate between the results of 14
POCT blood gas analyzers and the results of central laboratory were calculated. ANOVA test and Passing-
Bablok regression analysis were used to analyze and evaluate the consistency of the results between the 14
POCT blood gas analyzer and the central laboratory. Results The coefficients of variation of 14 POCT blood
gas analyzers were less than the performance range declared by the manufacturer. The bias between the test
results and the central laboratory was less than the external quality assessment standard of National Center for Clinical
Laboratories. There was no significant difference between the results of blood gas analysis of 14 POCT units and the
results of blood gas analysis of central laboratory (P~>0. 05). The intercept and slope of the test results including pH,
PCO, ,PO, K" ,Na' ,Cl ,Ca"" of 14 POCT blood gas analyzers and the simulated regression equation of the central
laboratory were all in the 95% confidence interval, P >>0. 05, which was highly consistent with the test results of
the central laboratory. Conclusion The 14 POCT blood gas analyzers have good precision,and the consistency
between the 14 POCT blood gas analyzers and the central laboratory is good.
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TR 2, H POCT 45 5 %y i PR 5 A= 3+
AR X 45 1S53 M B A BT R TOMR R I B AR, —
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FEF — N BEIF MR AT RE S 2430 1108 R TR) A o
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ERRZE R, 080 POCT 15 22 % T 8 & i i e b
212 % JICU IS4 ORI 45 S i) — 3t B &
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1.1 AUERSH AER P 1TF Rapidpoint500 IS,
ST AP T B 2532 W7 7 b R A BR 2 A 53511
RAPIDPoint500 systems Measurement Cartridge [ ¥ %]
513333213317, P [ ] F B2 Wi ™= ah (L) A IR A
#) ], RAPIDPoint500 systems Wash/Waste Cartridge
[WW/26023, P4 1FE#2W= i (R ABRAHR ],
1.2 JE#EY mRBEEY K 1S :02017464) .
KA 245 . 07519905) K 3(HES . 07182730) , 7%
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1.5 Sit2gab SR A Excel2021 fil SPSS25. 0 4¢
AR OE AT 00 A0 B A G 3t 22 Hr . X 14 & POCT
LA ATTASCRG: 00 &5 SR A rpts S 86 5 25 R E 4T ANO-
VAR, P<<0.05 NESHSEIT¥EX., il
Medcacl22. 001 #X {4 XF 4 1L < 43 #7 AL # Passing-
Bablock [F[JA 438, 73 POCT i< 3 A A4S ) &% SR
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2.1 14 5 POCT i< o3 Hr ASCHN O 55 9 3 4 I 4
14 & POCT M=o ORI A9 pHE B A7 B hy

) — Ve AR AEZE (s) K 0. 005~0. 028, 75 A= 7 75 75 B
B4 0. 04 HIFEHE N PCO, A1 PO, ) s 7£ 0. 859 ~
5.884 mmHg, CV & fk i F A K. b 2. 255% ~
5.905% A R A A 8Y ML s KT
Na' .Cl \Ca’" HAERIFMKEHE. Hd CV iRkl
HCa® W H CV ol 1.840% ~2. 141 %, HAh B F CV
B1<<1.500% , BI/NFAER SR 690.4%.4%.5%
FrRifE, WL 1,

*1 14 & POCT M4 MU OLIEERNER
K1 K- 2 K- 3

i H =
z s CV(%) T s CV(%) T s CV%)
pH {H POCTs 7.135 0.006 0. 090 7.309 0.028 0. 384 7.482 0. 005 0. 064
b E . 7.136 0.012 0. 165 7.305 0.003 0.037 7.471 0.003 0.038
PCO, (mmHg) POCTs 71.439 1.869 2.617 44.079 0. 994 2.255 26. 722 0. 859 3.214
LS E 72,905 1.336 1.832 45. 265 0.588 1.299 27.520 0.455 1.653
PO, (mmHg) POCTs  144.008 5. 884 4. 086 99.093 3. 289 3. 320 31.182 1.841 5. 905
UL SR E 143,395 1. 360 0. 949 98.775 2.030 2.055 30. 860 1.125 3. 647
Na™ (mmol/L) POCTs  119.597 0.672 0. 562 144. 009 0. 937 0. 650 171. 618 1.058 0.616
UL SEEE 118,630 0.557 0.470 143.130 0.835 0.584 171.030 0. 396 0.232
K" (mmol/L) POCTs 3.236 0.019 0.598 5.285 0. 041 0.774 7.128 0.032 0. 445
il E 3,223 0.010 0. 304 5.294 0.012 0.232 7.130 0. 020 0.279
Ca’" (mmol/L)  POCTs 1.626 0.031 1. 908 1.267 0.023 1. 840 0. 831 0.018 2. 141
Pp s E 1,622 0.010 0. 620 1.266 0.007 0.538 0.818 0.010 1.229
Cl™ (mmol/L) POCTs 78.979 1. 000 1.266 101. 939 0. 780 0.765 124. 679 1. 607 1.289
LR E 78,150 0. 366 0.469 101. 900 0.447 0.439 124. 500 0.607 0. 488

F :POCTs K 14 A KRB E POCT LA 40 B AR i 4%



o 1422 - HIEF S K 2024 £5 A% 21 %% 10 ¥  Lab Med Clin.May 2024, Vol. 21,No. 10

2.2 14 & POCT S 5 d s =4 —2.163~—0. 798 mmHg; PO, AR 0. 318~
R mExT e 14 & POCT MM AR 4 L X 0,613 mmHg; HEf# B Na™ K" .Ca*" .Cl™ 1y I {5 R
WHM = 5058 S 025 5% o Mm et e, 88, 7E—0.170% ~1.589%, L3 2,

pH (AR /N 8 — 0. 001~0. 011; PCO, I

*2 14 & POCT mME S5 0L ERNLE RREEITEE

i H i f25 i £F 2 ( 26) [EROESE S P AR
K1
pH 1 —0.001 —0.014 ey 0. 04
PCO, —2.163 mmHg —2.967 G 5 mmHg 3¢ 8%
PO, 0.613 mmHg 0.427 A 10 mmHg 5 10%
Na© 0. 967 mmol/L 0.815 G 4.0%
K* 0. 013 mmol/L 0.403 e 6.0%
Ca®" 0. 004 mmol/L 0.247 A 5.0%8 0. 25 mmol/L
Cl™ 0. 829 mmol/L 1. 061 ey 3 1.0%
K- 2
pH 1 0. 004 0.055 A 0.04
PCO, —1.186 mmHg —2.620 R 5 mmHg 5% 8%
PO, 0.318 mmHg 0.322 G5 10 mmHg 8 10%
Na™© 0.879 mmol/L 0.614 B 4.0%
K —0.009 mmol/L —0.170 i 6.0%
Ca®" 0.001 mmol/L 0.079 Bk 5.0%u 0. 25 mmol/L
Cl 0.039 mmol/L 0.038 ey 3 1.0%
K- 3
pH i 0.011 0.147 HH8 0.04
PCO, —0.798 mmHg —2.900 e 5 mmHg 8 8%
PO, 0.394 mmHg 1.277 H 10 mmHg 8 10%
Na© 0. 588 mmol/L 0. 344 B 4.0%
K’ —0. 002 mmol/L —0.028 e 6.0%
[t 0.013 mmol/L 1.589 Bk 5.0%8% 0. 25 mmol/L
Ccl 0.179 mmol/L 0. 144 G 4.0%

TE " BB 0 406 1) 5 T A (PR 2 B3 I PR A 6 vl 5 ) ST 4k A0 ot e 2.0 24 Cff A0 2 48 107 34 [5) I 77 6 I LA LK 35 A o) .

2.3 14 &5 POCT ML K50 tmE 44 ZRMEIEST 14 5 POCT M43 B 5 s 52
XTI 5 A E5 5 ANOVA 438 14 6§ POCT 1. %= pH {H.PCO, PO, £l 45 % Y Passing-Bablok
ST ALAS L X T EH A A5 R S s S =AM LS mUES T B [NE R R AR TR 95 W B F IX
RILE, ZRHLGEI2EE X (P>0.05), WL#E 3. B (CI) B RW I A LE 95%CI, H P KT 0. 05,
2.4 14 G POCT MMM KShOL®m=mn k4,

%3 14 & POCT S oM ERESHOLREEZENTAKMNERN ANOVA SHH P &

e pH fi PCO, PO, Na™ K* Ca®™" cl-

wz ShEE 1ICU 0. 964 0. 944 0.797 0.982 0.571 0.727 0. 257
BYFL ICU 0.992 0. 845 0. 803 0.931 0. 839 0. 744 0. 888
RICU — 0.968 0. 956 0. 801 0.909 0. 820 0. 696 0.935
RICU —. 0.916 0.935 0.746 0.937 0.816 0. 826 0.758
g 4hEE ICU 0.987 0.916 0.776 0. 883 0.813 0.780 0.834
A% 0.954 0.965 0. 880 0. 866 0. 824 0.727 0. 896
Mz NE ICU 0.978 0.998 0.882 0.903 0.823 0.709 0.927

CCU 0.965 0.923 0.925 0.941 0.564 0.632 0. 880
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gR3 14 & POCT S MUEREFROIBEZILMMERLNE RN ANOVAZHW P &

= pH 4 PCO, PO, Na® K" Ca®" cl

ICU — 0. 994 0. 947 0.698 0. 966 0. 830 0.767 0.841
ICU — 0.987 0.841 0.771 0.982 0.834 0.767 0.927
ICU 0.915 0.911 0.771 0. 906 0.812 0.740 0.966
EICU 0.914 0. 868 0.671 0.912 0.787 0.872 0. 849
NICU 0.939 0. 662 0. 640 0.948 0.830 0.817 0.826
PICU 0. 869 0. 980 0.835 0.927 0.997 0.933 0.955

7 :RICU JIEWE ICU; CCU M0 I ICUEICU A &2 s NICU A 4= JL ICU; PICU 4 JLE ICU,

x4 14 & POCT ME4SHEHROLIBEHEEFHH
Bha pH & PCO, PO,
R Y=—0.022+1. 00X ; A: —0. 341 0~0. 139 0; Y=1. 181 + 0. 939X; A: — 0. 799 5~ Y=0.004+0. 994X; A: — 5. 334 7~
SN ICU

YR} ICU

Y=—0.097+1.015X;A:—0.343 6~0.127 2; Y=
RICU —
B.0.983 7~1.048 2; P=0. 72
Y=—0.120+1.017X ;A:—0. 295 6~0.005 0; Y=
RICU —
B:1.000 0~1. 041 2;P=0. 36
Y=-—0.074+1 011X ;A: 0. 272 4~0.051 7;
FashE ICU
B:0.994 2~1.038 6;P=0.98
. Y=—0.093+1. 015X ;A: —0. 268 7~0.074 4; Y=
2LE
B:0.991 3~1.038 5;P=0. 72
Y=0.011+1. 00X ; A: —0. 122 8~0. 174 2;B;
AR ICU
0.977 5~1.018 2; P=0. 72
Y=-0.037+1. 006X ; A: —0. 229 0~0. 089 4;
CCuU
B:0.988 7~1.032 5;P=0. 72
U Y=—0.07 3+1. 011X A:—0. 206 1~0.051 Y=
) 8;B:0. 994 2~1.029 6; P=0. 97
U — Y=-—0.124+1.018X;A:—0.332 1~0.071 1; Y=
T B:0.991 3~1.046 5; P=0. 72
Y=—0.036+1.001X ;A:—0.176 9~0.109 0; Y=
ICU 1
B.0.985 8~1.025 2;P=0.98
Y= —0. 33+ 1 046X; A; — 0. 4847 ~ Y=
EICU
—0.159 0;B:1.022 5~1.067 0;P=0. 98
Y=—0.076+1. 011X ;A:—0.274 1~0.095 4; Y=
NICU
B.0.987 8~1.038 5;P=0.98
Y= —0.229 + 1. 032X; A: — 0. 428 2 ~
PICU

B:0.982 0~1.048 0; P=0.72

Y=—0.106+1. 016X ; A: —0. 285 0~0. 050 0;
B:0.994 0~1.040 6;P=0.72

—0.011 9;B:1.002 9~1.059 9;P=0.72

2.687 6;B:0.901 7~0.989 0;P=0.72

Y=—0.82040. 983X; A: —4. 210 6~
1.308 5;B:0. 940 4~1.062 4;P=0.72

—0.015+0. 967X ; A: — 1. 522 3~
1.471 5;B:0. 929 3~1.006 0;P=0. 97

— 2. 01+ 1. 006X ; A:—3. 699 6~
—0.568 8;B:0.979 2~1.041 8;P=0.72

Y =0. 051 +0. 97X; A: — 1 494 0~
1.728 3;B:0.937 1~1.010 9;P=0.72

—0.096+0. 951X A: —1. 723 2~
1. 434 8;B:0. 923 9~0.992 5; P =0. 36
Y=0. 142 + 0. 953X; A: — 1. 650 0 ~
1.631 6;B:0. 916 2~1.000 0;P=0. 98

Y=0. 898 + 0. 956X ; A: — 0. 509 9 ~
1.989 9;B:0. 925 8~0. 983 5; P =0. 36

— 1. 086+ 0. 988X ; A: — 3. 458 9~
0.408 7;B:0. 956 5~1.035 5; P=0. 14

—0.549+0. 990X ; A: —2. 044 7~
0. 945 3;B:0.957 9~1.026 7; P=0.72

—0.019+0. 973X A: —1. 807 2~
1. 446 9;B:0. 937 5~1.015 3;P=0.72

—0. 873+0. 998X ; A: —2. 092 4~
0.160 5;B:0.969 5~1.021 2; P=0. 98

—1.392+ 1. 013X A: —5. 237 5~
0. 554 3;B:0.958 0~1. 083 3; P=0. 36

Y= —0. 858+ 1. 003X; A: —3. 254 6~
0.776 9;B:0.966 6~1.049 4;P=0.72

3.448 6;B:0. 953 5~1.050 7; P=0. 36

Y=1. 045+ 1. 00X;5 A: —5. 132 1~
2.990 1;B:0. 950 9~1.067 0; P=0.72
Y=0. 722+ 0. 993X; A: — 5. 204 8§~
4,352 4;B:0. 952 4~1.059 9; P=0. 72

Y=—0.358+1 009X ;A:—5.074 2~
3.475 8;B:0. 969 7~1.061 7; P=0.98

Y=—1.393+1 016X; A: —7. 864 6~
3.496 1;B:0. 966 5~1.091 5; P=0. 30

Y=—0.399+0. 995X ; A: —4. 333 6~
2.970 9;B:0. 956 0~1.035 4; P =0. 98
Y=1. 660+ 0. 971X; A: —1. 653 7~
3.565 3;B:0. 929 9~1.022 1;P=0.72

Y=0. 563+ 0. 981X; A: —2. 564 1~
3.896 7;B:0.939 9~1.014 6;P=0.72

Y=—3.017+1. 046X ; A: —11. 387 7~
1.831 5;B:0. 998 5~1.133 2;P=0.72

Y=—197441. 028X ; A: —10. 793 6~
3.533 9;B:0. 966 6~1.116 5;P=0. 36

Y=—0.252+0. 998X ; A:—8. 508 6~
3.206 7;B:0. 960 6~1.091 1;P=0. 36

Y=—4.938+41. 082X ; A: —12. 121 5~
—0.482 7;B:1. 025 9~1. 145 5; P=0. 36
Y=—0.335+1 032X; A: —4. 462 5~
3.326 6;B:0.994 0~1.083 3; P=0.72

Y=—3.215-+1. 056X ; A: —10. 385 2~
—1.176 6;B:1.009 8~1.120 1;P=0. 36

VA KRR 95 % CI J R LB MR 95 % C1 fEME % TAREEARZR K \Na' .Cl .Ca® BI%5 R,

3 0%

T
H Al AR T 40 pH 1E. PO, ., PCO,
A3 38 S A5 W 22 Bl PR Ak 2 AL TR S 8 A . 2T 4n

22 9 i AR oA R 4

=7

s R

B0 Q0 R AR L ML B PR A W L LR 5 A ARG &5
RIL[E A ARSI )5 R AR ] L 5 2
Ml R % IsF A A58 e A s 2R 5

ZER A — 2K

HEL PR L I £ 2 1 WA L LR AR 4 R A
Ao LA B 4 R AT DL s R R A RS | TR e A
R A SR L L AC 1 B0 A L i AT T I R AL E S
BT B0 M A s A At A Ty E A T 4 L
PPAG 2 8 HOE AR T AR A R R I A AR
BRET PR DR R 19 1S3 T A5 AT A Rk % 4
Flm RN S G EAE R H AT A ER, BaLsS

POCT B4 1Y 1 B 2 I PR K 36 3t e ol >k 77 8 K
A H POCT 78 U /0 b A J&] % b i) L B2 IS 43 A i
TR 25 1 [R] B A5 ok T — 26 [a] J1, 451 a0 POCT i 477 B 5
I R B2 2 A7 48 A I A 0 BRI 8 2 AR L 1 T
R ERNZ W 36T, H 22  EAE R TN B Bl B
AN TR N G 45 VE A 25 18 ks 0 245 R i 22 5= IR
POCT #4F N B B30 1 45 i o o P L 3 & il A
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G Y XU AN L 5 A, 2038 R T I A A
FERE L plmasEEERE PO ICU FL ICU &
AR LB ICU A [R]EB 1A I 45 JAS — B 23 fff B8 A=
T B 3 0 T I A B AU

14 & POCT i34 B AU % FE 1T Al 87 5 1<
AAHAL pHAER) s H 0. 005~0. 028, /N T3 45 4= 72 g
P E AR FE bR, AT B & R % . PCO, (PO, J&
I W AR E I D) B B AR bR, PCO, B9 s
0.859~1. 869 mmHg, CV & 2. 255% ~ 3. 214 % ;
PO, s J 1.841~5.884 mmHg,CV 4 3.320% ~
5.906 %0 /INT 4 AR 48 b R B R AR I B K
Na B CVE/NTF L oY BEARIGUKEE,.CL 1
CV }0.765% ~1.289%, th &/~ H T 1R 4 09 ¥ 2%
BELCa™ 1 CV N 1.840% ~2. 141 %, FF & ik & 1B 72
R WA A 5 7 s 5 LUUKKONEN 257 1) BF 5% 4% 1
FHAL

FE 55 rh o 52 36 = AR I 45 S 04 I £y 43 B . POCT
IS4 BT ASCRSE TN 25 5 5 v oy S 56 =5 4 0 &5 R [e] LA
BNWw AT . pH E MR fa S8 —0. 001 ~0. 011, /N F
0. 04 By HIZEFRIE; PCO, B 5 KM fy A —2. 163 mm-
Hg(—2.967%) .44 5 mmHg 3% 8% i E 3K ; PO,
W) A3 Je )M 0. 613 mmHg 5% 1. 277%, £F & 10
mmHg 3¢ 10 % B HErdr i . PCO, PO, i B 2 1
2% I e (E R A AR A 32 52 e PR3 A £, Rl
S50 D fer 38 pH A L FL R BT RS R (R A AR T
R VAN bR v, 58 S BF SR 4 R — 5, ANOVA
K0 B 7R . 14 & POCT LA 43 B A 18] 4% L % 35
HE 45 R i, 25 LR E L (P>0.05),14
& POCT IS A AL 4% Fe X300 H 4G ) 235 5 55 v gy 52
BEHUR. ZF B ESEITFE X (P>0.05,5
SANG-MI 255 fF 58 45 5 — %k,

14 &5 POCT IS4 B oS8 = pH {H.
PCO, . PO, . K" Na' .Cl™ .Ca®" ¥l 4 F: i) Passing-
Bablok [al 9 43 #7 7 , BT A #5400 [0 U5 J7 78 4 485 0 7 40
RITEITER 95% CL N . A A B & 40 22 55 A
BEALE 2% . 5 ALLARDET-SERVENT 48100 2% |
AHAE .

JUERTFRAME AT K EFERAX 14 A~ ICU #}
A R S AT AL E AT T POCT % 4 2 [0 K&
POCT 45 0 3256 % 18] 19 B X, 4% 1 <43 B 43 1]
A XTI H BRI AR R, Z RS E X
(P>>0.05) , A F 592 3R WA [A] — A~ BEI7 AL , AH [W] 24 5%
R TR) B 5 A 43 BT ASORG: 0 465 SR i) — BbE L R A KRR
JE b 98 /0 43 B 25 S5 o R T R BT KURE . f I
SRS YRR IR M L A 5T 05 T 85 P Y 4RO e R
FE 2 b R SIE T i A 4 o ) AR e 1 (E YRR R S
N AR A K 9 A g 78 B il g ds A< . 2 H
HiI A Ak S N AN 3B B 9 POCT il A A e

X 77 G AT AR S, R BT B ) 3 N 3 I VR A9 1
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