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Abstract ; Objective To compare the quantitative differences in the analytical performance of six allowable
total error (TEa) tests for 20 clinical biochemical items,and to establish a personalized quality control scheme
for 20 biochemical items. Methods The biases of the 20 assays were obtained from the external quality con-
trol organized by the National Center for Clinical Laboratories (NCCL, China) in 2019. The imprecision
(CV %) was calculated by the two-level internal quality control of the clinical laboratory in 2019. The six TEa
specifications were from biological variation (minimum, desirable and optimal) , the Clinical Laboratory Im-
provements Amendments of 1988 (CLIA'88), the Analytical Quality Specification for Routine Analytes in
Clinical Chemistry (WS/T403-2012, China) requirements, the National Cholesterol Education Program
(NCEP) , the guidelines of the German medical association for the quality assurance of laboratory medical ex-
aminations (RiliBAK 2008),and the Royal College of Pathologists of Australasia (RCPA) quality assurance
programs. The quality goal index (QGI) was calculated to evaluate the poor performance of the inspection i-
tem. Results TEa from biological variation (optimal) was the strictest.and the TEa from RiliBAK 2008 was
the easiest. The TEa of TC and CHOL were taken from the NCEP, the TEa values for ALB and Cl were taken
from CLIA'88,the TEa for TP was taken from the biominimum,and the TEa values of other projects were
taken from WS/T403-2012. ALT,AST,TP,GGT,LDH,ALB,K and Na require improved accuracy and preci-
sion. TBIL,GLU,CREA,UREA,Cl and Ca require improved precision. Individual quality control rules were
used according to their sigma metrics. Conclusion Choosing a proper TEa will result in a correct sigma metric,and

then a comprehensive quality evaluation of the whole experimental process can be conducted.
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x1 AR E A Bio SRIEH TEa HE M o

A Bio
i H cv Bias
Feflk TEa( %) o & TEa( %) o A TEa(%) o

ALP

L 3.919 5.191 18.06 3.28 12. 04 1.75 6.02 0.21

H 3.352 5.191 18.06 3.84 12.04 2.04 6.02 0.25
ALT

L 2.895 4.929 41. 22 12.53 27.48 7.79 13. 74 3. 04

H 1.702 4. 929 41.22 21.32 27.48 13.25 13.74 5.18
AST

L 2.892 4.753 25. 04 7.02 16. 69 4.13 8.35 1.24

H 1.734 4.753 25. 04 11.70 16. 69 6.89 8. 35 2.07
GGT

L 2. 069 2. 769 33.17 14. 69 22,11 9.35 11.06 4.01

H 1.484 2.769 33.17 20. 48 22,11 13.03 11.06 5.59
AMY

L 1.292 3.457 21.87 14. 25 14.58 8.61 7.29 2.97

H 1.122 3.457 21. 87 16.41 14.58 9.91 7.29 3.41
LDH

L 2.076 3.495 17.03 6.52 11.35 3.78 5.68 1.05

H 1.970 3. 495 17.03 6.87 11.35 3.99 5.68 1.11
CK

L 1.117 5.279 45.48 35.98 30. 32 22. 41 15.16 8. 84

H 0. 854 5.279 45.48 47.06 30. 32 29. 31 15.16 11.57
TP

L 1.205 1. 665 5.45 3.14 3.63 1.63 1.82 0.13

H 1.001 1.665 5.45 3.78 3.63 1.96 1.82 0.15
ALB

L 2. 064 3.073 7.60 2.19 3.48 0.20 1. 30 —0.86

H 1.637 3.073 7.60 1.88 3.48 0.25 1. 30 —1.08
TBIL

L 2.545 3.031 — — — — — —

H 1.921 3.031 — — — — — —
GLU

I 1.258 1.356 10. 44 7.22 6.96 4,46 3.18 1.45

H 1.176 1.356 10. 44 7.73 6.96 4.77 3.18 1.55
CREA

L 6.002 5.752 13.31 1.26 8.87 0.52 4,44 —0.22

H 4.201 5.752 13.31 1. 80 8. 87 0.74 4,44 —0.31
UA

L 1.625 1.661 17.95 10. 02 11.97 6.34 5.98 2.66

H 1.460 1.661 17.95 11.16 11.97 7.06 5.98 2.96
UREA

L 2.287 2.169 23.33 9.25 15.55 5.85 7.78 2.45

H 2.143 2.169 23. 33 9.87 15.55 6. 24 7.78 2.62
CHOL

L 1.057 2.010 13.52 10. 89 9.01 6.62 4.51 2.37

H 1.009 2.010 13.52 11.41 9.01 6.94 4.51 2.48
TG

L 1.026 1.841 38.98 36.19 25.99 23.53 12.99 10. 86

H 0. 832 1.841 38.98 44. 63 25.99 29. 02 12.99 13.40
K

L 1.087 1.654 8. 41 6.22 5.61 3. 64 2. 80 1.05

H 0.944 1.654 8. 41 7.16 5.61 4.19 2. 80 1.21
Na

L 0. 641 0.938 1.09 0. 24 0.73 —0.32 0. 36 —0.90

H 0.594 0.938 1.09 0. 26 0.73 —0.35 0. 36 —0.97
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gx1 AR E A Bio RIER TEa it &K o
Bio
i [ cv Bias
A% TEa( %) o i P TEa( %) o FefE TEa( %) o

Cl

L 1.097 1.273 57 0.27 1.24 —0.03 1.18 —0.09

H 1. 088 1.273 1.57 0.27 1.24 —0.03 1.18 —0.09
Ca

L 1.394 1.322 3.82 1.79 2.55 0. 88 1.27 —0.04

H 1.315 1.322 3.82 1. 90 2.55 0.93 1.27 —0.04

T L R AR K T s H 2R I mi KO s — Ros o8

*k2 AR SHIER 5 MARRIEN TEa it EM o

. CLIA'88 WS/T 403-2012 NCEP RiliBAK 2008 RCPA
H TEa( %) o TEa(%) c TEa( %) o TEa(%) 6 TEa(%) o
ALP

L 30 6.33 18 3.27 - - 21 4.03 12 1.74

H 30 7.40 18 3.82 — — 21 4.72 12 2.03
ALT

L 20 5.21 16 3.82 — — 21 5.55 12 2. 44

H 20 8. 85 16 6.50 — - 21 9. 44 12 4.15
AST

L 20 5.27 15 3.54 — — — — — —

H 20 8.79 15 5.91 — — — — — —
GGT

L 20 8.33 11 3.98 — — - — — —

H 20 11. 61 11 5.55 — — — — — —
AMY

L 30 20. 54 15 8.93 — — 21 13.58 12 6.61

H 30 23. 65 15 10. 28 — — 21 15. 63 12 7.61
LDH

L 20 7.95 11 3. 62 — - 18 6.99 — —

H 20 8.38 11 3.81 — — 18 7.36 — —
CK

L 30 22,12 15 8.70 — — 20 13.17 12 6.01

H 30 28.94 15 11. 38 — — 20 17.23 12 7.87
TP

L 10 6.92 5 2.77 — — 13 9.40 5 2.77

H 10 8.33 5 3.33 — — 13 11.33 5 3.33
ALB

L 10 3.36 6 1.42 — — 20 8. 20 6 1.42

H 10 4.23 6 1.79 — — 20 10. 34 6 1.79
TBIL

L 20 6.67 15 4.70 — — 20 6.67 — —

H 20 8.83 15 6.23 — — 20 8.83 — —
GLU

L 10 6.87 7 4. 49 — — 15 10. 85 8 5.28

H 10 7.35 7 4. 80 — — 15 11. 60 8 5.65
CREA

L 15 1.54 12 1.04 — — 20 2.37 8 0.37

H 15 2.20 12 1.49 — — 20 3.39 8 0.54
UA

L 17 9. 44 12 6.36 — — 16 8. 82 8 3.90

H 17 10. 51 12 7.08 — — 16 9.82 8 4. 34
UREA

L 9 2.99 8 2.55 — — 10 3.42 12 4. 30

H 9 3.19 8 2.72 — — 10 3.65 12 4.59
CHOL

L 10 7.56 9 6.61 8.9 6.52 13 10. 40 6 3.78

H 10 7.92 9 6.93 8.9 6.83 13 10. 89 6 3.95
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gk AR S BIER 5 MAEKIEN TEa &R o
- CLIA'S8 WS/T 403-2012 NCEP RiliBAK 2008 RCPA
nH TEa( %) c TEa(%) c TEa(%) c TEa( %) c TEa(%) c
TG
L 25 22.56 14 11. 85 15 12.82 5 3.08 12 9. 90
H 25 27.83 14 14. 61 15 15. 81 5 3. 80 12 12. 21
K
L 8.62 6.41 6 4. 00 — — 8 5.84 ) 3.08
H 8.62 7.38 6 4. 60 — — 8 6.72 5 3.54
Na
L 0.74 —0.31 4 4.78 — — 5 6. 34 2 1. 66
H 0.74 —0.33 4 5.16 — — 5 6. 84 2 1.79
Cl
L 5 3. 40 4 2.49 — - 8 6.13 3 1.57
H S 3.43 2.51 - — 8 6.19 3 1.59
Ca
L 10 6.22 5 2.64 — — 10 6.22 4 1.92
H 10 6. 60 5 2. 80 — — 10 6. 60 4 2.04

T L RN AR K O s H R R i i KT s — R TR .

2.2 i HRBHUERETE KKFH CV
(CVOETEKFER CVCVy), A, o #8451 QGI
H CV, RFIWT . 20 T4k 56 1) 5T 1 8 Ar A ST i 2l ik i
M 4, AMY.CK.,UA,TG.CHOL #&id 66 /KF;
I, BT R EAEAH 1, #0, TBIL.GLU.K.Na
R oWS/T403-2012<<5, F I, &A1 1% 8 5F 1,./
2,0/Ry /4, B, FF I H B A 215K 30 K, N %
ST e A% RO R B, D TBIL, GLU, CREA, U-

B QGI<T1. 2., $ 7RG %5 B2 RN fE A B AR i B4 iy .

x3 AR TEa By o 8FRAKFELLE[n/n(%)]
TEa >3 6
Bio
A% TEa 14/19(73.7) 12/19(63.2)
& H TEa 12/19(63. 2) 7/19(36.8)
I TEa 4/19(21. 1) 2/19(10. 5)
CLIA'S8 17/20(85. 0) 13/20(65. 0)

WS/T403-2012

14/20(70.0)

5/20(25.0)

REA.CL,Ca iy QGI<C0. 8. I LA 42 /1 48 2 i 242 15 » Ijl(hiiK 2008 127//21<81(O90/1..0/1)) 122/,/21(81(0606..07))
M 0. 8<<ALP.ALT.AST.GGT.LDH.TP,ALB,K.Na  Rrcpa 8/16(50. 0) 3/16(18. 8)
x4 20N ENTIEWRE BARIEE R REE H 50

i H cv Bias o QGI Jo 2 B R it R (n=2)
ALP 3.919  5.191 3. 27(WS/T403-2012) 0. 88 W 2 8 R A 14./250/R,./4,./8,
ALT 2.895  4.929 3. 82(WS/T403-2012) 1.14 G 2 18 R A 13./2,0 /R /4, /8,
AST 2.892  4.753 3. 54(WS/T403-2012) 1.10 2% B A 1ag/2,0/Ry/41./8,
GGT 2.069  2.769 3. 98(WS/T403-2012) 0.89 W % B AN R 1../250 /R, /4,./8,
AMY 1.292  3.457 8.93(WS/T403-2012) — — Lsg

LDH 2.076  3.495 3.62(WS/T403-2012) 1.12 A 5 B R I 14,/2, /Ry /4,./8,
CK 1.117  5.279 8. 7(WS/T403-2012) — - Ly

TP 1.205 1.665 3. 14(Bio) 0.92 ¥ % FEE i 1 E 15,/ 2,/ Ry/41,/8,
ALB 2.064  3.073 3.36(CLIA’88) 0.99 5 2 8 R O 1 13,/250 /Ry /4,,/8,
TBIL 2.545  3.031 4. 7(WS/T403-2012) 0.79 G B 13./250 /Ry /4y,
GLU 1.258  1.356 4. 49(WS/T403-2012) 0.72 W B 13./2, /Ry /4y
CREA 6.002  5.752 1. 04(WS/T403-2012) 0. 64 i 1ao/25 /Ry /4,./8,
UA 1.625 1.661 6.36(WS/T403-2012) — — 1y,
UREA 2.287  2.169 2. 55(WS/T403-2012) 0.63 ikl s L3,/ 250/ Ry /41,/8,
CHOL 1.057  2.010 6. 52(NCEP) — — 1

TG 1.026  1.841 12. 82(NCEP) - — 1

K 1.087  1.654 4. 00(WS/T403-2012) 1.01 e a0 B 0 G 13./250 /Ry /4y,
Na 0.641  0.938 4. 78(WS/T403-2012) 0.98 e 8 R A 13,/2, /Ry /40,
Cl 1.097  1.273 3. 40(CLIA'88) 0.77 Lik)Es 13,/ 250/ Ry /41,/8,
Ca 1.394  1.322 2. 64(WS/T403-2012) 0.63 ik L3,/ 250/ Ry /41,/8,

TE o =2 FR L B 4 ) 5 — SRR TRl .
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100
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8
o 40 TGl
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30 CKlo ALY ALR
20 OH : * [ ]
o AM #H‘U.L'A:r;'- é\ UREA
LRI
0
0 10 20 30 40 50
CV/TEa

& 2 3k B F RiliBAK 2008 TEa #R/# ¢ 1 B2 I8 iF

3 it it

HRAE 1999 4F [ BRlfi K Ak 4 156 G 25 = B b o 1L
HAHARZ R SE T RRG 3T Bio 1 &M
WAL T 2 H 9% 255 NCEP it & g b T = 9 70 2%
Y, CLIA'S8 MUY gk 245" . BT Bio MR
SRV B 0L | B O T I R T B R A ™ A Y B
., AR YE Bio (B fE TED) brifE, A CK.TG
#at 66, % Bio G h TEa) #5 #fE. GGT.CK. AMY,
UA.CHOL,UREA TG ##id 60 trifE . 1Mi$% Bio (F Ak
TEFR#E, 19 AT H A 12 4T H A it 60 FrifE.
HENS 21 W55 22, Bio (3 A TEa) 3F A 8 #fE 7%,
R W 22 S0 & R, AR ME A B KO

CLIA'88 HLil LA P &8 o = 0F b e iy, HL A 5 L
fit Ty B PE A . BRI, B 3 T B i AN A Y
AR . EE ST PE A AR E A B R B A B0k 8 o
a0 ) S 3 2R T AN 2 iff A I DR 2SR A BT it K. A
U, B AR S AR T, ARWESY 85 Y Ry I H
it 36, 65% MW H #iE 60, B 40, % B Bio (f 1
TEa) ¥ TP #) o FERAUH 1. 3, MR I CLIA'88TEa
PR TP 1Y o fH°M 6. 92, LB TP (i TEa K9 . A fig
Fie M CLIA'88 3Kit4 ., NCEP 8 i 5 br 1k & %
20 5% 1L 3 EE [ B (TC) L TG 5 % BE R 45 1 JE [ ms
(HDL-C) K% F& fig 25 1 BH [# B2 (LDL-C) 45 i 5 b
B bt T s R, ik, TC. TG #) TEa j& M
NCEP Hi£Hf#%. RiliBAK 2008 #1 RCPA i H 1) Jit
YL & F Bio, #& 1M . RCPA TEa #5 #E B & Lt
RiliBAK 2008 TEa #5 # B ™ 4%, 7&K #F 5% # 4
RiliBAK 2008 TEa Frif.94. 4% B SC 8 Hik ) 1

[] s 38 W1 LA AR 8 A T[] 04 0 3K L R FHAS [R) 1) Joit 4% 7l
FRIT » LA IE B b fife g G000 £ 8 ) A9 o 0 1 RORS %%
BBV AR ST E T 6 ROk UEAY TEa 5 H 8 o
AT AT I 45 B A 5200 = S BRI B0, O TR 4 R T
PN T A () BT 0 & R L AN T H R B HGE A
1) TEa AR, o 3= B8 B 0& 7™ 4% bR i, o BAIKED 16
BRSO TE A bR . Horh TC M1 CHOL 9 TEa HUA
NCEP #r#fE, ALB F1 Cl #) TEa U CLIA'88 #nifi,
TP iy TEa BUH Bio (/& TEa) , HAbIi H () TEa ¥k
H WS/T 403-2012 ¥,

£ Westgard Z # U ~, AMY,CK,UA, TG #i
CHOL ¥ it 60, UL, X 2635 H L7 RS 1, i
PR s TBIL .GLU K Ml Na Jf K ik F| 56,1575 &
BN 1./2,0/Ro /4y BN F6l 42 300 H K 38 ) 4o, JiF LU
o ST T Y O A S R [, ALTLAST,
TP.GGT.LDH,ALB.K fl Na 75 % ok 5 K5 % B A v
B . TBIL .GLU.CREA .UREA .Cl fil Ca 7 % oi i
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