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# E:. B A TERMZ#4 (external quality assessment, EQA ) #=% W R&45#| (internal quality control, 1QC)
e, FE AWM FAEEF IR B S AT (analytical performance specifications, APS) ., Fik IR s AR T FRAR
X o B B IbA 2021 ~ 2023 FA4mE R AERE R ARG T ARLFRIEFIR B EQA F» IQC 44, ¥
EQA #3698 5 £/85 1QC 245 R4F 5 & [ VA T 5t 2 % ( coefficient of variation, CV) & =& | 5 & F £ # % % % ( biological
variation, BV ) B89 Z AR ESEATIOE, HHH EQA I E H» Z{dd R Ao edE CVilid F, viiA 3] 80% KA LA
ZKFRAE SRt APS T A R E F A AR A B 69 R F B AR, T ARES BV 0 ZA4E APS 3L 3| 4R m R
ERMARIERB, KA WS/T403-2012 /7 kAR ERA T W ARKTFEE APS, LR AWK FHRIEFAABEFG
TEa/ uif CV 43 . 47 (K) 2.4%/1.9%, 4% (Na) 4.0%/0.9%, £ (Cl) 4.0%/0.9%, 45 (Ca) 3.4%/1.8%, % (P)
9.6% / 1.9%, 4 (Mg) 3.8%/2.0%, f4E (Glu) 6.1% /2.3%, WUEF (Crea) 3.9% /2.2%, k% (Urea) 8.6% /3.3%,
B8 (TP) 4.9%/2.0%, #%&@a (Alb) 3.3%/1.9%, ¥h2ir# (TBil) 6.3%/2.4%, ARESALEHE (ALT) 9.3%
12.9%, RITAZRMRAIKLIESE (AST) 6.2%/2.1%, v- 52 BAESEH (GGT) 9.2%/2.1%, LB AH (LDH ) 6.8%
12.2%, IR (ALP) 7.2%/3.3%, %MEEEE (TC) 83%/2.6%, =BHid (TG) 12.9%/4.9%, #4H# (AMY)
5.9%/1.6%, WUBR#HE (CK)4.3% / 1.6% Ao fkit (UA) 2.9%/1.0%, &1 AT BV R LT HAKRFE T APS TS
K E AT IEFTHR B G RE R AR, FIEHREEREILLFES A T 6 APS,
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Analytical Performance Specifications for Routine Items of Biochemical

Inspection Based on EQA and IQC Data in Clinical Laboratory

WU Feng'?, KONG Lirui"’, ZHANG Yan"?, HE Dahai"?, HUANG Ying'”, ZHOU Chaogiong"*, LIU
Yanqun'?, YU Lin"? ( 1.Department of Clinical Laboratory, Traditional Chinese Medicine Hospital of Chengdu Pidu
District, Chengdu 611730, China; 2. Department of Clinical Laboratory, the Third Affiliated Hospital of Chengdu
University of Chinese Medicine, Chengdu 610031, China )

Abstract: Objective To establish the analytical performance specifications (APS) for routine items of biochemical inspection
based on the external quality assessment (EQA) and internal quality control (IQC) data. Methods The EQA data and IQC data
of routine items of biochemistry inspection in clinical laboratory center of national health commission from 2021 to 2023 were
collected from the Department Clinical Laboratory of Traditional Chinese Medicine Hospital of Chengdu Pidu District.
Comparing the percentage difference of the EQA data and the IQC in control imprecision [expressed as the coefficient of variation
(CV)] data with the 3-level evaluation criteria derived based on biological variation (BV), the percentage pass rate of EQA data
and the pass rate of CV under control were calculated, so as to achieve the quality target of APS with 80% or more as the quality
control product of this level as the routine biochemical test items of the laboratory. For the inspection items that did not reach BV
standard APS or were not applicable to meet the standard, the APS would be set to the WS / T 403-2012 industry standard or
based on current technical level. Results TEa/allowable CV of biochemical inspection items were as follows: Potassium (K)
2.4% / 1.9%, Sodium (Na) 4.0% / 0.9%, Chloride (Cl) 4.0% / 0.9%, Calcium (Ca) 3.4% / 1.8%, Phosphate (P) 9.6% / 1.9%,
Magnesium (Mg) 3.8% / 2.0%, Glucose (Glu) 6.1% / 2.3%, Creatinine (Crea) 3.9% / 2.2%, Urea (Urea) 8.6% / 3.3%, Total
protein (TP) 4.9% / 2.0%, Albumin (Alb) 3.3% / 1.9%, Total bilirubin (TBil) 6.3% / 2.4%, Alanine transaminase (ALT) 9.3% /
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2.9%, Asparpartate transaminase (AST) 6.2% / 2.1%, <y -glutamyl transferase activity (GGT) 9.2% / 2.1%, Lactate
dehydrogenase (LDH) 6.8% / 2.2%, Alkaline phosphatase (ALP) 7.2% / 3.3%, Total cholesterol (TC) of 8.3% / 2.6%,
Triglyceride (TG) 12.9% / 4.9%, Amylase (AMY) 5.9% / 1.6%, Creatine kinase (CK) 4.3% / 1.6% and Uric acid (UA) 2.9% /

1.0%. Conclusion The APS set based on BV or current technical level can be used as a quality target for routine laboratory

clinical biochemistry testing programs, and the laboratory can select the suitable APS according to the actual situation.

Keywords: biological variation; allowable total error; allowable imprecision; allowable bias; analytical performance

specifications; biochemical inspection items

I PR B2 o S e 8 £ EA R SC T A 12
Uiy L 00 R O A ) SRR PR S R R, R IR
BAE R R b A R I TR, RURR RS BT
PR e v AT SR U S HTPEBE LS (analyze
performance specifications, APS) &[22 50 %= Ry
B DR DR 12 A= A W6 25 10 e PR T 38 T 3K 38 1) Jo £
TR BRI PR AL 2= 1S 56 %= B 27 K % ( European
Federation of Linical Chemistry and Laboratory
Medicine, EFLM ) 55— Jm i B 25 B B, Af
DI IR 2. T4l o 1 A= 12725 57 (biological
variation, BV) 41 4 % 5 5L 5 %= APSP. BV AU §%
AR P A ) 2478 5 (with insubject biological, CV;)
A A 8] A= 9 % 7% 53 (between-subject biological
variation, CVg), CV, 1 CV Sl PR P 58 i b 2% &
8 2 % B EFLM & W1 58 BV Hudls,
G i BT DR B A AR A B0HE B UR . APS Y BE R
2% PR WALRS: 96 45 R P VA S RN ] S, AfeT 150
APS JE SR B A2 R, e & B
1) APS, AMF5E T % (8] B s PEAh (external quality
ssessment, EQA) 1% N iz 5 4% | (internal quality
control, 1QC) %tdfa, XA ¥yfbmka e & # i H ik
TTHEBEREATY, AMRIER S ZS SR A MERs . AT 4E
1 #EFTTE
L1 ARt
1.1.1  EQA F11QC #ff: Wi —4F (2021 ~ 2023
A ) JIUHR T S DX = R B A 4 R 2 K T AR
AR 2 DL 23 I A Tt 22 AN AE WAk 2 K 36 R H
4 EQAs #it, Ik 2l EQA i gl i i — 4~ H 1
1QCs %t - 21 EQA T sl ER4F 3 ¢, H:K 5 Mib,
LU AE 45 NS5 1QC BR 2 DIk,
it 18 S Bk
1.1.2 KNI H . EFLM A= 4)78 SR e 3 4
FhAFA 568 R H BB BY Bdis ), A 21 AN H
3| BV G, 58 (K) 85 (Na) L & (CLl) |
B (Ca) . B (P) . BE (Mg) . IMLHH (Glu) .
JILEF (Crea) . JRZE (Urea) . BEMH (TP) | &
HH (Ab) . BAHZE (TBil) | NAMR A
ol (ALT ) | RINZRAREASLME (AST) | y-
DHEMIEEHM (GGT) . LIRSl (LDH) |
Bl Pk B R W (ALP) . EHREEE (TC) . =EEH

W (TG) | JEMEE (AMY) | JUERIEES (CK). JR
2 (UA) X1 COSKUN 25 i A 58 4[ 8 1 BV
Blg, B RAIET BV =AM ER R IR
(allowable total error, TEa) . JRIFAKE & [ LI
Ax % Z2 B0 (coefficient of variation, CV) R~ | #l
FeVF IR % (Bias). 182X k. TEa=1.65 x CV
+Bias, CV=m x CV,, Bias=n x (CV+CV () "?,
Horr, J AR & YRR AR CV PR m (4351 0.25,
0.5 F10.75; fefd: . G YA Bias (19 PEL n {553
Wk 0.125, 0.25 F10.3757,
12 Fik
1.2.1 3T BV ¥
12,11 AHAZEE#EA R, T BEQA %k, M
AR B M= (ME SR - FE) /M x
100%™ 118 EQA Z5 Ay H 218, WL 5HRT BY
S H 1) = ASBRIE TEa T HER, & H O 2EE< BV
TR YRR UE TEa, WA A i 1 %R i TEa 23K .
A AW A 2A K 50 F M H EQA b5 iy i i %,
Frifid E = 80%, WNZPENARAEVE R SL 50 =8 E 1Y
TEa. Z W MITE, EQA BUEAE BT BV &
3 MRUERY TEa AN LT BV i TEa, N
PAFEF YR A K-S Tl bR TEa.
1.2.12 OVl R, EFAEYsR R I
I H 1QC ¥u¥s, #18 EQA FiRAT— 1 H ™ #Ex
CV’, 4l BY 3B = ANERIE CV 3R 1T AR,
FEYE CV < BV S RARE S CV, WK HA
FE MBI ZARE CV BRI S i A v
CVERA A4 iE R, 2 Mt 1QC i CV il
R = 80%, WNZPFNARMENE RS2 2 35 5E /Y feilr
CV, ZWHAE, CVARLEIET BV S 34
FRUER CV BUANIE LT BV &ER CV, T LIET
MHTH AR AT ST ARER E SR CV
122 BT HuTH ARKF: EQA, 1QC & AN ik
T BV 3 AMARER) TEa/CV 8RN IE 3T
BV BEE TE2/CV, WILIET M a4 AR K FECR AT
AT AR E (WS/T 403-2012) f B B33k © i
Mrbrie, % e 20 2 % R H AR T freksct, U
it R DAEZE EQA ISR R SC 6 28 7R 45 CV 14
80 F A& (P*) NS % B2 A9 TEa Ml f0 i
CV[S,]O]O
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2 HR LI E 1 o BY Bl R U5 T EFLM BV 4 1%
2.1 AT BVFe APS WK 1. EWibER R ECCHRRIE
=1 ET BV EHEYFRIEEMIE A APS
0 (o (0
R H [% (9C5(2c1) 1 % (9C510//Zc1>] . CV( f). T TE— Blas(fo> e TEd(f)) e
FAEbiifE JEAbRE BARPRE SR @ RACRME R SR BT
K 3930 ~54)  53(11~97) 1.0 1.9 29 038 1.6 25 2.4 49 73
Na 0.50.0 ~ 1.0) 0.7(04 ~ 1.4) 0.1 0.3 0.4 0.1 0.2 0.3 0.3 0.6 0.9
cl 1008 ~ 14 1305 ~ 1.3) 03 05 038 0.2 0.4 0.6 0.6 12 19
Ca 1.8(0.8 ~ 2.3) 27(1.6 ~ 4.1) 0.5 0.9 14 0.4 0.8 1.2 1.1 23 34
P 7757 ~83) 10779 ~ 174) 19 39 538 1.6 33 49 438 9.6 145
Mg 26 (15~58) 5907 ~ 99 0.7 13 2.0 0.8 1.6 24 1.9 3.8 5.6
Glu 4630 ~ 120) 8127 ~ 10.8) 11 23 34 12 23 3.5 3.1 6.1 9.2
(Crea 4423 ~53) 162119 ~ 17.2) 1.1 22 33 2.1 4.2 6.3 39 7.8 11.7
Urea 133112 ~ 14.1) 20682 ~ 314) 33 6.7 10.0 3.1 6.1 9.2 8.6 17.1 25.7
TP 26(1.7 ~27) 3523 ~ 15.0) 0.7 13 2.0 0.5 1.1 1.6 1.6 32 49
Alb 2512 ~31) 4130~ 5.1) 0.6 13 1.9 0.6 12 18 1.6 33 49
TBil 20.2(18.6 ~ 27.2) 24.6(8.6 ~ 28.0) 5.0 10.1 15.1 4.0 8.0 11.9 12.3 24.6 36.9
ALT 114093 ~ 16.0) 3520280 ~ 41.6) 29 5.7 8.6 4.6 93 139 93 18.7 28.0
AST 8.66.2 ~ 13.5) 19.4(15.5 ~ 23.9) 2.1 43 6.4 2.7 53 8.0 6.2 124 18.6
GGT 83(6.7 ~ 12.0) 4520348 ~ 47.0) 2.1 42 6.2 5.7 115 17.2 9.2 183 275
LDH 44333 ~52) 11.8(10.8 ~ 12.6) 1.1 22 33 1.6 3.1 4.7 34 6.8 10.2
ALP 6.6(5.1 ~89) 356247 ~ 626) 16 33 49 45 9.1 13.6 72 145 217
TC 52(4.6 ~5.8)  153(129 ~ 174) 1.3 2.6 39 2.0 4.0 6.1 42 8.3 12.5
TG 197174 ~ 21.5) 33.1244 ~ 403) 49 9.8 14.8 438 9.6 144 129 25.9 38.8
AMY 6.66.5 ~ 6.7)  24.2(19.7 ~ 30.2) 1.6 33 49 3.1 6.3 94 59 11.7 17.6
CK  14.1(134 ~ 29.5) 329278 ~ 379) 35 70 10.6 45 8.9 134 103 20.6 30.9
UA 77069 ~ 87)  202(164 ~ 26.1) 2.0 40 59 2.7 54 8.1 6.0 11.9 179

22 @Gy EfadadRfefdr CVaE R LR 2,
TR 22 A WAk 2 50 R H 455 10 4 2=
(B R AR CV il
23 SFIEE APS W9k 22 MEYIMLEKG I E AL
T H BEE B APS ULFE 3. ik B bR E TEa (1300
HA 1541, H K, Crea, Urea, ALT, AST,
GGT, ALP, TG fl AMY 9 4~3i H ¥ TEa % & Nix
{45 #E TEa; TBil, CK il UA i H ) TEa % 3R 4
XFoimn, BEEEEET YATH AR K APS; T Glu,
LDH, TC fcfEbnif TEa BoR K™, %8 i M bR
g SZEG % TEa. P, Mg, TP, Alb ik 5 4 br 4
TEa % & A 32502 TEa. Ca WIFIIATE MbriEFRIE,
PR S AR bR v N 523628 TEa, Na #ll CL AN 2 LT
BV S 3 ANFRUER TEa, &£ DAEFTIbRIE (WS/
T 403-2012 ) Y5 2R A IEMFRIE P

P, Urea, ALT, AST, GGT, TG Fl AMY 7
AIH CV Al L o8 i AERR I L F CV. K,

Glu, Crea, LDH, ALP Fl TC 6 /Uil H %5 bidi 24
FRUER S2VF CV, Mg, TP, Alb ¥5E N R bRAER)
fVF CV, TBil, CK, UA [HZR SEFs M e £ T
METHAR KM LI CVe Na, Cl, Ca HIJGHE 2
S AR T B T YR E AR AT 2 OV
3 itig

S E RS THAMREM, kRS
HEEH (SQC) W2 E M ThRE MR B KU
T XU A R R Y, R RN TR A
HEITAL 2 E0E 4L 4% TEa, CV Fl Bias!"®, 5256
Z i HbR TEa RIFEAR, S8 = 2 mAPERe
SR IR ME U7 BT BV I ERIRIH APS ©
SR, HEEZ CV R CVg B30 . ARMF5T 5L
T EFLM BV 24518 AR K, FIHSEKZE EQA
1QC 4l (1) 5, B A HLN APS LULRTEAS 560 45
FIER . THE
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2 EYIL RS T B H 4 2 EEE RS OV B R
- HAEEBLE (%) Tes OV S (%)
- bR & Gt RAEHRE AR b RIEERE
K 84.4 100.0 100.0 77.8 04.4 100.0
Na 333 333 62.2 0.0 0.0 5.6
Cl 28.9 422 71.1 0.0 16.7 61.1
Ca 57.8 80.0 91.1 0.0 0 389
P 68.9 100.0 100.0 100.0 100.0 100.0
Mg 64.4 93.3 97.8 11.1 55.6 88.9
Glu 86.7 97.8 100.0 27.8 100.0 100.0
Crea 97.8 100.0 100.0 389 100.0 100.0
Urea 91.1 100.0 100.0 722 100.0 100.0
TP 68.9 91.1 97.8 0.0 222 88.9
Alb 60.0 100.0 100.0 0.0 66.7 83.3
TBil 97.8 97.8 100.0 100.0 100.0 100.0
ALT 100.0 100 100.0 100.0 100.0 100.0
AST 95.6 97.8 100.0 100.0 100.0 100.0
GGT 100.0 100.0 100.0 100.0 100.0 100.0
LDH 97.8 100.0 100.0 11.1 100.0 100.0
ALP 84.4 100.0 100.0 66.7 100.0 100.0
TC 933 100.0 100.0 61.1 100.0 100.0
TG 100.0 100.0 100.0 100.0 100.0 100.0
AMY 100.0 100.0 100.0 100.0 100.0 100.0
CK 100.0 100.0 100.0 100.0 100.0 100.0
UA 100.0 100.0 100.0 100.0 100.0 100.0
®3 EYMUFRBE NI EIZEH APS HIH EQA A 43 22 {H 38 2 R i AR EH 90.9%
isZ gl TEa (%) RYFCV (%) i Bias (%) (20/22) , & 4FrHEHN 90.9% (20/22) , FiEds
K 24" 192 0.8 N 68.2% (15/22) . HSk EQA W&t & & H#5,
Na 407 09" 25 WALRE DL A L0 2 EQA S5 RS M4 . [/ —4
(I w0 09 25 T ARG —BUEBENF . EQA SRR IARIE
G ol s 20 2014 4F EFLM 2 WU il 00 5 bt F1 4 017 2 4 A4
L §® ;% gz B s AR S B I T R 4 B
oL " e 24 HEIY TEa 485 K36 i i, 22 A WAk K 30 % 40
Crea 39® 29 03 W HEYS CV i R AR ME N 86.4% (19/22)
Urea 86" 330 32 WU ARE N 72.7% (16/22) , Fe AR k5 dE N 40.9%
TP 497 207 16 (9/22) . CVZKI A B ARKN, R FI 27
Alb 33° 19° 02 IFHLERE . W7 . 1QC MHRH SR K, 15
o e 2 23 JET BV SiH9 APS HILL, SEAREER. S%5
ig 2;‘ j% ;j AR B AT ES S, T RE A BY SR
ot 0q0 " . HERR BT, AT e AR 1 R
LDH 682 222 32 WE APS,
ALP 72" 332 18 BORAT BETH S R 1 AN AR R
TC 83?2 26% 40 SR, U0 Glu, LDH, TC 3T BV SfEbriny @ 452
16 129" 49" 48 (B A F IR 80%, & LA AERRIER E TEa, 4
Y 9 16 33 USSR AV OV IYBCEHRAKE Sy, M
Ei ;‘; ig 1; & MARE Y APS 52 0% TEa, Ca 3T BVIE M

1 OIET BV A EAE RHE APS; @IET BV 1036 4
bR APS; ®FET BV G A EC AR UE APS; DI T M FiH AR K
T APS; @I AT IEARME (WS/T 403-2012) 4 APS,

KSR R, T BV I 22 DAk 46 56

PRAER T o3 25 (EL ) R ARA B 80%, (ARSI T™
¥, WOEFREET BV bR E TEa, TBil, CK
F1UA BT BV 1 TEa ZRAXT TR, AF T 525
B RAFLLSGHE , BERE T Y AT B AR K19 APS B
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NEI . Nafl Cl ARIBFIEET BY B e AR HE T 20
S8, DR TP PRt LU B ™ 4%, AEW 224
NIRRT L, DR 3EE WS/T 403-2012 i ik 3R ¥

32450 H i TEa. I 4b, TBil, CK Ml TG i)

CVy, CVaHRILEOR, FT BV S (9 APS AHXT 58

Fho ZERBRRESLEE LA BOE it F bR, 7T REZF%

AN 25 R AU, AT AT BRI P IR . FTL,

TBil, CK HEHFflHIZE T S ATH A KPR E APS B

AH T B TR BT ITAL . X T TG, £l

Borhr, T BV S B R AR APS &S A Y

IR
ARFFAMAFAE—E R RBRYE, —2i a2

(BGE A1 H AL AT H EQA PF 2R JH 4321 (X

aealn) KO, M mE e R A E (A

WAE ) PO AR, ARSI R

TEHME, L EQA FRHIZ B HPEMIENS * 2,

& EFLM 24t BV M AR T =55, [ A

REES AR BY B, SR APS B RS

FELPMEO, AfFt—L% 5,

Zi bk, SR EARTCE APS I, 0 S Y

B SER  BOARIKF, R %8 TEa, fuiF CV Al

VF Bias Z [ B SC R, w0 K30 H B AR 2 5L T

BY SRR, EATE BEAT 5 BRI R BOE .

TEa BE KRG8, AH TS50 % 616 i i Hp 22 vt

R 45 AR AN B S W R R I A2k, Joik it

FTE RS TR TEa BOE KA, Sasclh asil

B K TT. BT APS J2 S A R R WS 1Y,

FIHI EQA 1 1QC ¥tk s APS I, SIEe % 25ty

27BN | RN & SN 7 N 7 N 0 ) i & i 1 S A8

AW EE R A TERE, 455 SEPRTE DL PRI E & PE

(9 APS, PRGBS A5 45 B AR v, PRAIED 302,
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