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[Abstract] Objective To evaluate the reliability of CardioChek PA portable blood analyzer in the
detection of blood lipid and to explore the feasibility and accuracy of its application in lipid screening in
high - risk stroke group. Methods According to the profile of the National Committee for Clinical
Laboratory Standards of Method Comparison and Bias Estimation Using Patient Samples (NCCLS-EP9-A),
two different biochemical analysis systems, CardioChek PA blood analyzer (testing system) and Siemens
ADVIA2400 automatic analyzer (reference system), were used respectively to test lipids including total
cholesterol (TC), triglyceride (TG), high - density lipoprotein cholesterol (HDL-C), low - density lipoprotein
cholesterol (LDL - C) to obtain the correlation coefficient and the linear regression equation as well as
predicted bias. Based on the comparison, CardioChek PA blood analyzer was used to detect blood lipid of
1263 persons (more than 40 years old) at high-risk of stroke. Results The outcomes of TC, TG, HDL-C
and LDL-C between CardioChek PA blood analyzer and Siemens ADVIA2400 automatic analyzer had
significant correlations (r>0.975, P < 0.05) and error allowance at different medical decision levels were all

between 95% confidence interval (CI) of predicted bias, indicating that there were comparability of TC, TG,
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HDL-C and LDL-C between two detecting systems and the outcomes were acceptable. Moreover, there were
347 cases (27.47% ) with abnormal TC, 348 cases (27.55%) with abnormal TG, 62 cases (4.91%) with
abnormal HDL-C and 441 cases (34.92%) with abnormal LDL-C among 1263 persons. Conclusion There
is comparability of TC, TG, HDL-C and LDL-C between CardioChek PA blood analyzer and ADVIA2400

biochemical automatic analyzer and the outcomes of CardioChek PA are accurate and confident, thus

CardioChek PA can be used in epidemiological study.
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Table 1. Normality test of data detected by two methods Table 2. Correlation analysis of data detected by two

ADVIA2400 CardioChek PA methods

ftem K-S Z value P value K-S Z value P value ltem rvalue P value

TC 0.750 0.628 0.587 0.881 TC 0.976 0.000

TG 0.697 0.717 0.936 0.344 TG 0.976 0.000

HDL-C 0.906 0.385 0.896 0.398 HDL-C 0.975 0.000

LDL-C 0.368 0.999 0.505 0.961 LDL-C 0.977 0.000

TC,total cholesterol , & IH [ 5

;TG , triglyceride, H M =B ; HDL-C,
high-density lipoprotein cholesterol, {5 % Ji i & [ I [ % ; LDL-C ,
low-density lipoprotein cholesterol , ik % B g £ 1 JIF ]

TC,total cholesterol , &I [ B ; TG , triglyceride, T =F ; HDL-C,
high-density lipoprotein cholesterol, 5 % % JIg 25 [ JH [ % ; LDL-C,
low-density lipoprotein cholesterol , i %5 & g & 11 JIF i /it

R3 N[RIIMNG A2 HH 520 A7 R LK a1 00 )y R I L G 0

Table 3. Linear regression equation and significance test of TC, TG, HDL-C and LDL-C
Ttem r value ¥ value a b Y=a+bX F value P value
TC 0.976 0.952 -0.025 1.004 Y=-0.025 + 1.004X 1368.59 0.000
TG 0.976 0.953 0.131 0.918 Y= 0.131+0.918X 1372.21 0.000
HDL-C 0.975 0.951 -0.045 1.047 Y=-0.045 + 1.047X 1306.41 0.000
LDL-C 0.977 0.954 -0.001 1.002 Y=-0.001 +1.002X 1383.72 0.000

TC, total cholesterol, & I [# B ; TG, triglyceride , H ¥l =T ; HDL-C, high-density lipoprotein cholesterol , = % J& i§ & 1 1 [ B ; LDL-C,

low-density lipoprotein cholesterol , fI& %5 J& i 25 11 I [&] it

R4 ORIEIAG B A3 TE 45 R S 2 e g K 1 R T g 22
(Be) &% 95% A {5 X [a] (CI)

Table 4. Predicted bias and 95%CI in given medical
decision levels of TC, TG, HDL-C and LDL-C
ltem X TEA (%) EA Be 95%Cl
TC 1.81 10 1.81x10%/4 -0.018 -0.638-0.553
5.70 10 5.70x10%/4 -0.002 -0.622-0.568
7.26 10 7.26x10%/4 0.004 -0.616-0.574
TG 0.45 10 0.45x10%/4 0.094 -0.134-0.568
1.69 10 1.69x10%/4 -0.008 -0.228-0.476
4.52 10 452x10%/4 -0.240 -0.444-0.266
HDL-C 0.91 10 091x10%/4 -0.002 -0.221-0.126
1.42 10 1.42x10%/4 0.022  -0.195-0.150
LDL-C 2.59 10 2.59%x10%/4 0.004 -0.455-0.462
3.37 10 3.37x10%/4 0.006 -0.453-0.463
491 10 491x10%/4 0.009 -0.450-0.466

Xe, B2 5E K s TEA , total error allowance, & 4% 225 EA,
error allowance, Al fRF1R % ; Be, Wi 22 ; TC, total cholesterol,
S [E B 5 TG, wiglyceride, H il = EE 5 HDL - C, high - density
lipoprotein cholesterol, i % & i & [ JIEL [ [ ; LDL-C , low-density
lipoprotein cholesterol, AV %8 5 g 2 7 R ]
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Table 5. Comparison of lipid levels between male and
female (x £s, mmol/L)

Gender N TC TG HDL-C LDL-C

Male 550 4.67+1.02 1.80+1.04 1.24+0.38 2.64+0.82

Female 713 5.40+1.12 2.00+1.07 1.54+0.48 3.00+0.98
t value -12.175 -3.333 -12.426 -6.810
P value 0.000 0.001 0.000 0.000

TC,total cholesterol , & I [ B ; TG , triglyceride , H i =R ; HDL-C,
high-density lipoprotein cholesterol , & % i i 2 11 I [# it s LDL-C,
low-density lipoprotein cholesterol , fIX %5 FE R ZE [ IR[EBE . The same

as tables below

F6RFAEI ATV S b R B KT

(% £s,mmol/L)

Table 6. Comparison of lipid levels among different age
groups of male and female (v s, mmol/L)
Age TC TG
(year) Male Female Male Female
40~ (1) 4.50+1.04 4.81+1.08 226+1.22 1.75+1.07
50~ (2) 4.79+1.07 5.40+1.00 1.97+1.19 1.96+1.06
60~ (3) 4.69+1.04 5.54+1.45 1.81£0.99 2.04+1.03
70~ (4) 4.56+091 551+1.13 1.52+0.80 2.13+1.12
F value 0.509 19.494 25.151 7.542
P value 0.476 0.000 0.000 0.006
Age HDL-C LDL-C
(year) Male Female Male Female
40~ (1) 1.13+£0.61 1.63+0.64 2.47+0.78 2.59+0.91
50~ (2) 1.26+0.40 1.60x0.55 2.67+091 293+0.88
60~ (3) 1.23+0.33 1.51+0.40 2.63+0.82 3.15+0.99
70~ (4) 1.25+0.35 1.45+0.38 2.66+0.72 3.02+0.96
F value 1.287 12.298 0.879 14.942
P value 0.257 0.000 0.349 0.000

RT NS S Lo 30 25 L R K 1 P

[
Table 7. Paired comparison of lipid levels among
different age groups of male and female
Paired Pole
comparison ;yajye P value tvalue P value
TC
(1):(2) -0295  0.465 -0.581 0.000
1:(3)  -0.191 0.932 -0.722 0.000
(1): @4  -0.082 0.997 0.694 0.000
2):(3)  0.104 0.938 -0.141 0.173
@):@4) 0213 0.109 0.113 0.332
(3):(4) 0.109 0.871 0.028 0.802
TG
1):(2) 0290  0.656 0.209 0.123
1):@) 0451 0.128 -0.294 0.024
1): @) 0742 0.002 0380 0.007
@:(@)  0.161 0.719 -0.294 0.024
2):(4) 0.452 0.001 -0.171 0.130
@):@) 0291 0.011 -0.086 0.419
HDL-C
1):@2)  -0.123 0.744 0.025 0.681
(1):(3) -0.103  0.848 0.115 0.048
(1):(4) -0.120 0.749 0.176 0.005
2):(3) 0029 0.997 -0.900 0.044
2): @) 0003 1.000 0.151 0.003
@3):@)  -0017 0.998 0.061 0.197
LDL-C
(1):@2) 0200  0.679 -0.340 0.007
1:(3) 0159 0.805 0.561 0.000
1): @) 0209 0.560 -0.470 0.000
2):(3)  0.041 0.999 -0.221 0.017
2) @)  0.009 1.000 -0.130 0213
3):@4) 0050  0.993 0.091 0.353

Xc=a+bXc-Xe(F4), HH Y: CardioChek PA I 5E
25 X ADVIA2400 W 7 2551 |, R 5 31 53 Fii 1) g 2=
19 95%CIl. FH 3 4 7] UL, B 3001 A 1 o 34 60 & 3 4
52 A TE] B 2 e g aKF Hod TC 43 51 1.81.5.70
F17.26 mmol/L, TG 43514 0.45.1.69 F14.52 mmol/L,
HDL-C 4 0.91 1 1.42 mmol/L, LDL-C 43 3 2 2.59
3.37 #14.91 mmol/L; IfiL i P8 251 45 A5 A] 7o 17 152 22 $4 4
TAE95%CT b T BRYG [ Y o 3R W 28 79 b {3 A
AT BB 1 AR

= A DX AR T e A AR IR AKF- 3 B
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PER 2SR, LR T RELERAERIT¥E (Y

P<0.01,%5). ANEFHHBHEZiLE TC HDL-C
FLDL-C K22 R L1 E X (P>0.05),TG
IKOF 25 A IR 21 2 ) 22 S A e i 2 3 (P = 0.000; %
6,7) o AR S 2 2o 1 A2 3 I BE 4% 500 Ak 43 28 1k,
M zEFAGEIFE (I P<0.01;%6,7)

VO | I i SR o B

28 4% 2 4 1 43 B AR DU SR R L TC K
(>5.70 mmol/L) # 347 i , 5 ¥ 73 6] . 2 ¥k 274 141 5
TG K5 (>2.25 mmol/L) & 348 1], ¥ 120 £ |
e 228 ] ;s HDL-C 5% % (< 0.83 mmol/L) & 62 4], 5
P51 4t 11 65 LDL-C 5% (> 3.10 mmol/L) #
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Table 8. Percentage of dyslipidemia among different age groups of male and female

Age C 6 HDL-C LDL-C

(yea)  pale Female Total Male Female Male  Female  Total Male Female Total

40~ 7(127) 17(2.38) 24(190) 19( 345 20(2.81) 39(3.09 10(1.82) 1(0.14) 11(0.87) 6(1.09) 24(337) 30( 2.38)

50~ 18(327) 73(10.24) 91(721)  37(672) 54(7.57) 91(721) 14255 6(0.84) 20(1.58)  34( 6.18) 81(11.36) 115( 9.11)

60~ 33(6.00) 114(15.99) 147 (11.64)  43( 7.82) 93(13.04) 136(10.69) 13 (2.36) 4(0.56) 17(1.35) 58 (10.55) 123 (17.25) 181 (14.33)

70~ 15(273) 70(9.82) 85(673)  21(382) 61(8.56) 82(649) 14255 0(0.00) 14(L11)  42(7.64) 73(10.23) 115( 9.11)

Total 73 (1327) 274 (38.43) 347 (2747) 120 (31.97) 228 (31.97) 348 (27.55)  51(9.27) 11(1.54) 62(4.91) 140 (25.46) 301 (42.22) 441 (34.92)
441 B, 51 140 B 2ot 301 11 A& A JI§ 5 (4.919% ) A5 B2 JIG 25 11 IE [ % 441 61 (34.92%) , #%
RS LS, M R M Mg S 5 B IR R D 0 A — Sl B

I [
5] e

WG4 R F W, CardioChek PA {8 485 28 4> I 46
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