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Apply 6 sigma quality management theory to evaluate tumor marker’s performance and choose quality control project”
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Abstract; Objective Apply 6 sigma quality management theory to evaluate tumor marker's performance and choose quality
control project. Methods To collect our laboratory inner quality control data and health department external quality control data of
AFP,CA125,CA199,CEA,FER,FPSA and TPSA in second half 2015. To calculate CV% , Bias% and 6,6= (TEa% — Bias%)/
CV. Quality targets were "appropriate" and "ideal" TEa providing by clinical chemistry and molecular pathology. To calculate quali-
ty goal index(QGD of under 66, find reasons and need improvement projects. To calculate items quality levels by quality control soft-
ware QCeasy. It could confirm appropriate quality control rules and amounts. Results Biological variation to determine the "appro-
priate" TEa,CA199,CA125, TPSA and AFP all levels of the sigma was greater than 4. FPSA two levels of the sigma was greater
than 4. CEA two levels of the sigma is greater than 3. Biological variation to determine the "ideal" TEa,CA199,CA125 all levels of
the sigma is greater than 4. CEA, AFP two levels of the sigma was greater than 3. QGI quality control project show majority items
need improve degree of precision, AFP,CEA were needed improve degree of accuracy. AFP,CEA,FER's quality levels were 26 and
36. QCeasy provide quality control rules 15, /25, /R,, /8% /4., could increase 45,and quality control need 4 levels. CA199,FPSA quality
control need 2 levels. Conclusion 65 quality management theory and method could help manager know laboratory inspection item's
quality levels and offer improvement projects. While 66 quality objectives could also constrain the current Westgard control rules,re-
duce the false reject probability.
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i g CVigm CVoi i “&3&"TEa “HAH”TEa
AFP 12. 00 46. 00 21.78 10. 89
CA125 24.70 54. 60 35. 36 17.78
CA153 6.10 62.90 20. 83 10. 41
CA199 16. 00 102. 00 39.01 24.56
CEA 12.70 55. 60 24.73 12. 36
FER 14. 20 15.00 16. 87 8.43
FPSA 18.10 72.40 35.58 16.79
TPSA 18. 10 72.40 33.60 16. 80
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K¥ Bias% CV% K¥ Bias% CV% K¥ Bias% CV%
AFP Y=0.900 0X—0. 14 10.10 11.30  5.97 78.50  10.17  6.27 189.00 10.07  6.93
CEA Y=0.915 3X+0. 32 2.70  3.30  7.64 22.40  7.00  8.33 69.20  8.00  6.32
CA199 Y=0.945 3X-+0. 45 3270 4.10  5.54  103.00  5.03  6.03 288.00 1.70  6.23
CA125 Y=1.024 0X—1.85 23.90  5.30  5.47 57.50  0.82  4.54 158.00  1.22  4.67
FER Y=0.967 0X+2.03 29.70  3.50  5.42  220.00  2.30  5.76 490.00  2.88  6.39
TPSA Y=0.986 7X-+0.05 0.08 70.70  0.00 300 0.59  5.62 1460 0.90  4.47
FPSA Y=1.016 0X-+0.05 0.06  95.10 18.33 2.90  20.90  5.93 13.50  2.01  7.69
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AFP 5.1 3.5 .07 1.07 A+B  A+B
CEA 3.8 3.8 0.56  0.55 B B
CA199 7.3 4.9 - 0.55 - B
CA125 7.9 4.1 - 0.13 — B
FER 3.4 1.9 0.28  0.28 B B
TPSA 8.2 3.9 - 0.15 — B
FPSA 5.1 2.3 0.35  0.35 B B
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FER 2.7 1.3 0.01  0.01 B B
FPSA 4.1 1.9 0.16  0.17 — B

T — FoR T

3 i e

I PR 5% 36 25 8 PN o o 4 T AR R G SR FH D A5 kR B IR R R
OPSpecs [ EAE b IEM 22 P95 P 40 A 20k /9 7 3607 . il 66
JoT A PSSR LAV 7 i PERE L 3 BB T 5T i ek L B
IR o K P18 BEG BH Y BT HLIN S AT P A I T o A o vk
HIPEREEFAET . QGBI T8 5 52 1 5 de 55 40 Je et b Fs 2%
JE Bl E A BE N0 b Ry SO IR O Y O ) L S8 & AT
A3 3o G5 T2 O a4 ) IR G T 2 T S AN O 1) R AT 4
T A 5 A T

6o JOT L B AT DX B AN 200 4R 2 i R, IF SR i &
— 177 TR] B B AN Bm o T 2 56 25 % 00 o 1 i 7 H B Y T i
KA Sz TR [ R T R %L SE B R LS . 60 BHIS
RV A 38 T 3, 1T DA s R A G V0 5 vE P LU E A BERR =
G5 — P bR o B9 AN & 22 4 LV O 3R R L B0, R AT 2 A
B BLAR I PR 55 36 =5 o 4 BT B

WAL LE . AW A S E N 48" TEa kit
Boo fHI . N F 3~5 EgEf5 i CA199.CA125, TPSA 3 43 H
B o=6, Ut B K 30 Pk B B 47, AN FF 2 iHE . i AFPLCEA,

FER.FPSA #iRik#]. K T f# T80 REAH 09 A, 41 FER
o K15 B AE AR A K AR BF 9T R A QGT Y 7 12 38 4 R
TR L R AR R A R BI AT . X F o<<6 H ARG, T
PR QG K 43 Mr A6 36 M R A (R A0 2 22 5N, Hop AFP,
CEA 75 B2 gl b G 4% B AN B . 308 2o 4S5 A5 offe ok 4 1 B8 2% Uk
INRGIR I FAE R T BT 1SO15189 (i A R L 5247
JEL IR 1 A v 3R TR B AR S R S RS . K TPI O
FEJT P E Beckman DXI800T fk 2% & Ot # # 43 #1 AL AFP.
CEA.FER.FPSA [ K5 % J » 0T LUAS B Hh 52 3% 46 I 4 &% . etk
K g B AR R W A R % B . 8 i R T B QCeasy 47
BEFi 4 7 % . % F AFP.CEA . FER,FPSA %5 & A Fb 5 11 5 45
B (15 25 (105 S5 RUINDD o AT UK R, B0 S ke i DL IR 22 ,
LRI — A S5 o K ST ok B2 v A8 1 5 0

I PR 52 56 28 5| 0 60 Jo 45 T P9 I 3k mT LA 4 T 4 o A6
oA B . AR UG B IE A A9 CA199.CAL125, TPSA 3
AT H B SEB 60 i H AR, X IEARRIR A S B, N R
TFAERENLIN 2 A 2245 S HO B R YR 5 N E S8
T, Mo HELEH 6 ki 6 L L. RKELHEHR THAE
FRS AR RIIE RG24 .

25 TR AR 60 B4R BIIE T 1 1wl 2R R AR R B
Tify P8 A5 e XoF 42 e TR b A 2 A 0 o A v L T s R A
6o Ji 2 B FRIEE T LY R EAT (1 Westgard [ 45 8L , B AIG A5 2k
MR,

& ik

[1] Westgard JO,Westgard SA. The quality of laboratory tes-
ting today: an assessment of sigma metrics for analytic
quality using performance data from proficiency testing
surveys and the CLIA criteria for acceptable performance
[JJ. Am J Clin Pathol,2006,125(3) :3432354.

[2] Nevalainen D, Berte L, Kraft C,et al. Evaluating labor at
ory performance on quality indicators with the six sigma
scale[ J ]. Arch Pathol Lab Med,2000,124(4) :516.

[3] Fraser CG. Biological variation: from principles [ M ].
AACC Press: Washington DC,2001.

(4] XBR @A 5 Bt 5, 60 IR G E HL 7 IR AR IR R 5510
= EEH  n v OFgE L) ). R 3R BE 4, 2010, 25(3)
224-2217.

[5] .2l i L% . Westgard J5T 5 1 £ R 4% 16 I IR
A ARG N B L LT ] PR BE %, 2010, 39 (7))
870.

[6] Rk, R 70 Cfb, % B 60 &5 B I M B 1L
MLEE Alc f8FR R HEReLT]. IE R K5 2475 . 2012,
30(6):416-417.

L7] AR T, o o0 R A 30 00 42 1 S B L0 ). IR DR T
,2011,29(9):641-642.

(8] BKF . gk fad, Bl AR 4. A ) o o0 S5 22 76 I8 A 2 0 A6
PR RE TV A 55 0T k45 o) R 0 3o 3 o g L 0. e T R 2
2010,125(5) :382-384.

[9] Coskun A. Six sigma and calculated laboratory tests[]].
Clin Chem,2006,52(4) :770-771.

Clscf H 3 :2016-01-28 & [8] H 11 :2016-03-22)





