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Study on performance improvement of clinical biochemical items based on Westgard sigma rules

LIU Jing"?, LIU Xu?,SHANG Xi-peng?, LIU Yun—de'

(1.College of Medical Laboratory,Tianjin Medical University,Tianjin 300203, China; 2.Department of Clinical Laboratory, First
Teaching Hospital of Tianjin University of Traditional Chinese Medicine , Tianjin 300381, China )

Abstract O bjective: To improve the performance of clinical biochemical items,and optimize the laboratory internal quality control
strategy by the method of Westgard sigma rules analyze, causes of poor performance and improvement direction by the method of QGL
Methods: The annual quality evaluation report and internal quality control data of our laboratory were collected. Then,the Bias and CV
were estimated , Testing items of sigma metrics and QGI (quality objective index )were calculated. Based on Westgard Sigma rules,a
reasonable personalized quality control strategy was determined. For projects with poor performance,the reasons for poor performance of
projects were identified according to QGI, and the improvement direction was determined. Results: In low concentration projects, aspertate
aminotransferase (AST) , creatine kinase (CK) , hydroxybutyrate dehydrogenase (HBDH ), cholesterol (CHOL) ,amylase (Amy) (o =6)
could reach the world first—class level,lactic dehydrogenase (LDH ), tri—glyceride (TG ),Na(Sodium ), Cl(Chlorine) ,glucose (GLU) ,uric
acid(UA ), magnesium(Mg) (4 <0<6)were standard, urea nitrogen( Urea) , total protein(TP),albumin(ALB ) , glutamyltransferase(GGT),
alkaline phosphatase( ALP) (g<3) needed to find out reason and correct immediately. In high concentration project, creatinine (Cr),UA,
alanine transaminase (ALT),AST,CK,LDH,HBDH, phosphorus(P),CHOL,TG,Mg, Amy (o =6) were world class, potassium(K),ALP,GLU
(4<0<6)were standard,and TP, ALB, GGT (<3 )had serious problems that need to be corrected. QGI analysis showed that 3 items
were needed to increase accuracy,7 items were needed to increase precision,?2 items were needed to increase accuracy and precision
simultaneously.After improvement,6 items had improved in good condition,the sigma value of underperformed items had increased
significantly, the difference was statistically significant(1=5.42,P<0.05 ). Conclusion: Combined application of Westgard Sigma rules and QGI
analysis, can effectively improve the performance level of clinical biochemical test items,and guide the continuous improvement of test
quality.

Key words Westgard sigma rules; quality goal index; quality control strategy; quality control procedure
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el3,41t75-:45803) FEit AL = 2019 4F 1 H—12 A
AR N TR, TR IH AR  R
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LDH .HBDH .P.CHOL.TG Mg . Amy;4<o<6 [)3 H
300, it 13.6%, 43 il & K ALP .GLU;3 <o<4 [
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o<3 W H 3 T, 5L 13.6%, 73052 TP ALB .GGT,
AT L, AST .CK .HBDH ,CHOL ,Amy 5 N5 H 7£
WS e 5 7K S | 26 30 5 B ; Urea ALB M RE#: 2%
TP.GGT .ALP A A] 4% 5% ; Urea . ALB. TP .GGT .ALP
TEAE ™ 55 B B N PR 1 s, PR /K P 1Y
PO A% PP RE IS ] T 8 T AT H BT AL 9 RE
K-

22 ARE o MBI R R 2 AR 3 AR
5 H @Y PERE K, WA 1 52 50 3 e R A o 4 A )
T4 thaR 2 FIER 3 W LIEH ,o=6 B9 H ,
T R — PR, B 1ss, HLAE AR 1 AN K



555 9 X, 25 BT Westgard PUAR ELRLIN f i R A= AL 25T H M RERSGIE )7 2:0F 5T 535
F1 22 MENDTE B IERETERR
Tab 1 Performance indications of 22 test items

CV(%) o CV(%) I

SgE| TEa(%) Bias(%) e mkE e R WH  TEa(%) Bias(%) e
K 6.00 1.93 1.05 0.96 3.87 4.22 GGT 11.00 7.01 2.61 1.90 1.53 2.09
Na 4.00 0.73 0.78 0.90 4.19 3.62 ALP 18.00 7.35 6.05 2.63 1.76 4.05
Cl 4.00 0.61 0.82 0.90 4.14 3.75 CK 15.00 2.58 1.42 0.72 8.73 17.16
GLU 7.00 1.82 1.17 0.95 442 5.45 LDH 11.00 2.07 1.68 1.00 5.31 8.90
Urea 8.00 2.07 2.44 1.91 243 3.11 HBDH 30.00 4.34 2.84 2.44 9.02 10.50
Cr 12.00 1.52 2.63 1.02 3.98 10.23 Ca 5.00 1.13 1.22 1.10 3.16 3.51
UA 12.00 3.33 2.02 0.93 4.30 9.29 p 10.00 1.86 2.37 1.33 3.43 6.14
TP 5.00 1.86 1.61 1.33 1.95 2.36 CHOL 9.00 0.77 0.96 0.72 8.61 11.42
ALB 6.00 3.03 1.12 1.14 2.64 2.61 TG 14.00 2.25 2.07 1.21 5.67 9.74
ALT 16.00 2.46 3.96 1.01 3.42 13.35 Mg 15.00 1.05 2.94 1.42 4.74 9.82
AST 15.00 2.94 1.88 0.92 6.42 13.10 Amy 15.00 1.01 2.25 1.66 6.22 8.43

T K5 Na: 815 CL: %0 GLU < MUK ; Urea: JRZE 5 Cr: JULIF ; UA : JRIGE ; TP BLER 15 ALB: FAZE 5 ALT : 23 TR % (5 AST : 3 5 28 ; GG T2 y—
B RABLIEIEFL N ; ALP : Bl MERERR G ; CK : JULBR I8 ; LDH : FLIER B i ; HBDH : =32 T TR I S0l 5 Ca: 45 ; P2 # ; CHOL : BUIE [ B TG : H il =g
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Fig1 Sigma verification of performance chart
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Tab 2 o value and quality control rules of low concentration level
I TiH PP JE R
a2 TP.GGT.ALP ANA sz AR, Bk
2<0<3 Urea ALB KAE AR Bk
3<o<4 K.Cr, ALT.Ca., P I 7 13/2,/Ra/4,/8;, N=2 ,R=4
4<0<5 Na.Cl.GLU .UA Mg BT 13/2,/Ruf4, ,N=2,R=2
5<0<6 LDH.TG 5 13/2,/Ry ,N=2,R=1
=6 AST.CK.HBDH,CHOL,Amy THF—i 15, N=2,R=1
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Tab 3 o value and quality control rules of high concentration level

o TiH P sl

a<3 TP .ALB.GGT RAE AR S HrE
3<o<4 Na.Cl,Urea,Ca I 5 13/2,/R.14,/8;,N=2 ,R=4
4<0<5 K.ALP.GLU RUF 13/2,/R. /4, ,N=2,R=2
=6 Cr.UA ALTAST.CK.LDH. HBDH .P.CHO .TG MG . Amy 5% —ii 14, N=2,R=1
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B ARSI TS 3 ALP: R BERR TS ; CK : LR A ; LDH : ZLIR I 0 ; HBDH : 00— 2 T TR B 20 ; Ca: 45 ; P B ; CHOL: SAJIREI ;TG . H b —Tig
Mg : 56 5 Amy : JEAS G 5 V AQ R AR R LE A0 R AR KT IREL 1o Fm 1A 2 45 A i X3 52, RoR LS WIS T da 45 1 4
i 2025 s Ry, TR AL AEE 0L 2 25185 4s 54, FoR 1 AP S S 4 KON E 25 BRI v 1s 5 SeFR/RIEEE 8 T I 2 45 SR AE - (E—)
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Tab4 QGI index and improving direction

i H QGI fikufe i QG =ik E Bk fyin)

K 1.23 o TEREE

Na * 0.54 ik

cl * 0.45 it

Urea 0.56 0.72 il

Cr 0.39 * Uik

TP 0.77 0.94 TG R R 2
ALB 1.79 1.77 TERIEE

ALT 0.41 * K B

GGT 1.79 245 THER

ALP 0.81 i YA IR 2
Ca 0.62 0.69 Fha#

p 0.52 * ik

QG B i HFRFEH; K 8 5 Na: #15CL: 55 Urea: JRZ 5 Cr: L
BF TP BB 1115 ALB: (178 [1; ALT: 25 PSR ; GOT  y— 5 E W S
FEWG ; ALP: G PEBR RN ; Ca: 55 ; P 0+ Fom Aid H

24 FREBEHHEMNFAR o LR K.Na.Cl 5
WREE GOT Rk ALP Sk P 1Y o PR 2 o>4
PEREIRAS R AF 897K IR BE 7K S-S A 42 52 1) 10
HO ik it FRNmH N o BER&E, &
BCXTREA ¢ 0, 22 55 BA Gt 2 L (P<0.05),
W 2.

VE KB Na:fl 5 CLA ;s Urea: JR K  Cre LT ; TP ZE FH ; ALB:
B ALTA N TGS 5 COTory— 73 L I 54 BS 1l ; ALP-Bi M W R il 5
Ca:¥ ; ol s MOHERIT S5 MG TS AR LE L 1=5.42, P<0.05
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Fig2 Comparison of o value before and after improvement
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Tab 7 Test results of 6 batches of sample( % )

Eiine7 MMX11918X MMX11919X MMX11920X MMX21910X MMX21911X MMX21912X
=057 1(%, FREE 0.2) 0.001 0.002 0.001 0.001 0.001 0.001
2=l 2( %, FREE 0.2) 0.055 0.049 0.045 0.051 0.045 0.043
=I5 3( %, FREE 0.3) 0.111 0.103 0.104 0.104 0.102 0.109
A=t 4( %, FREE 0.2) 0.010 0.010 0.010 0.010 0.009 0.013
F4J5t 5(%, FREE 0.2) 0.060 0.055 0.056 0.056 0.056 0.060
HAl 2% (%, FRIE 0.2) 0.015 0.017 0.016 0.021 0.015 0.013
2=(%, BRIE 1.5) 0.286 0.258 0.266 0.274 0.259 0.266
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