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Abstract

Objective: This study aims to assess the quality control performance in clinical chemistry using
sigma metrics and to compare sigma metrics after quality control improvements.

Methods: This study collected %CV data from IQC and % Bias from the EQA results derived
from performance evaluation using sigma metrics. The obtained data were used to identify
the cause for tests with low-sigma metrics and to improve quality. All results were used to
conduct comparative studies.

Results: Twenty-five tests were used to improve the quality control using the sigma metrics.
It was discovered that 19 tests before the quality control improvements were included in the
world class performance (> 6-sigma) and excellent performance (> 5-sigma) criteria which can
be used in the rules of 1,, (N = 2,R = 1) and 1,/2,, /R,. (N =2, R=1) respectively. After quality
control improvement, tests with the world class and excellent performance was increased to
22 included; glucose, creatinine, uric acid, cholesterol, triglyceride, HDL, LDL, total protein, AST,
ALT, ALP, CPK, LDH, amylase, GGT, magnesium, BUN, albumin, total bilirubin, calcium,
phosphorous and potassium. There was only 1 test with <d-sigma, chloride, that was applied
the maximum QC 1, /2 of ,,, /R, /3,./8 (N=2R=4)

Conclusion: The Cobas 6000 automatic analyzer (model C501) at the Clinical Chemistry Laboratory
of Tropical Medicine Hospital has an excellent diagnostic performance with a high level of
six-sigma which makes it possible to choose the suitable quality control rules for testing
programs. Beneficially, six-sigma provides cost saving, convenience, and easy to apply.
Moreover, using sigma matric helped to reduce the clinical testing workload. However,
laboratory worker must follow the all test items. In addition, the training program recognizing
of six-sigma is important. Therefore, staff should have knowledge and competence to select
quality control rules and interpret the control result.
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318113 %CV = %bias | %TEa sigma metric QC rule

1. Glucose 1.43 0.98 10 6.3 1,,(N=2,R=1)

2. BUN 172 214 105 a8 1,,/2, /R, /6, (N=2 R=2)

3. Creatinine 1.28 1.21 15 10.7 1,,(N=2,R=1)

4. Uric acid 1.74 1.54 17 8.9 1,,(N=2,R=1)

5. Cholesterol 1.59 1.12 10 5.6 13s/2,,/R, (N=2,R =1)

6. Triglyceride 1.51 1.87 25 15.3 1,,(N=2,R=1)

7. HDL 1.92 2.14 30 14.5 1,,(N=2,R=1)

8. LDL 14 1.42 10 6.1 1,,IN=2,R=1)

9. Total protein 1.32 1.45 10 6.5 1, (N=2R=1)

10. Albumin 152 195 10 53 135/2,,/R,, (N = 2, R = 1)

11. AST 1.19 1.12 20 159 1,,(N=2,R=1)

12. ALT 148 143 20 125 1,,(N=2,R=1)

13. ALP 3.17 4.12 30 8.2 1,,(N=2,R=1)

14. Total bilirubin ~ 2.81 5.1 20 5.3 13s/2,/R,, (N=2,R=1)

15. CPK 1.47 1.62 30 19.3 1,,(N=2,R=1)

16. LDH 121 134 20 15.4 1,,(N=2,R=1)

17. Amylase 1.16 0.75 30 25.2 1,,(N=2,R=1)

18. GGT 2.04 3.12 22.2 9.4 1,,(N=2,R=1)

19. Calcium 132 118 75 4.8 1, /2, /Ry /6, (N=2R=2)

20. Phosphorous 1.53 1.25 8 4.4 1, /2, /R, /4, ,N=2,R=2)

21. Magnesium 1.12 1.16 25 21.3 1,,(N=2,R=1)

22. Sodium 059 072 29 3.7 Maximum QC 1,/ 2 of ,,. /R, / 3,./ 8,
(N=2R=4)

23. Potassium 1.14 0.85 7.6 59 13s/2,,/R,, (N=2,R=1)

24. Chloride 1.30 1.32 5 2.8 Maximum QC 1, / 2 of ,, /R, / 3,/ 8,
(N=2R=4)

25. HbALC 110 165 6 4.0 1,/ 2, /Ry /6, (N=2R=2)

2. NANSANWYI %cv, % bias kay sigma metric
N8aN15USUUTIAUAIN 1NNITANYINUTY %cv
YBINNNITATIVIATIENREY 8NN 0.55-2.87 % Bias
Aga Windu 0.65 wazasaavinny 4.86 d1msu
N13U5ELIUAIINAINITAVR A AL NITILATIEY LAETY
sigma metric LAAIAINITIN 2 A1 sigma metric
a ¢ I v A a . . =
Insgvinunmeglusyaualana (sigma metric > 6) i

16 19015 bAWN glucose, creatinine, uric acid,
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378119 %CV = %bias | %TEa @ sigma metric QC rule

1. Glucose 1.38 0.82 10 6.6 1,,(N=2,R=1)

2. BUN 1.52 1.96 10.5 5.6 13s/2, /R, (N=2,R=1)

3. Creatinine 1.31 1.32 15 10.4 135, (N=2,R=1)

4. Uric acid 1.74 1.54 17 8.9 1,,IN=2,R=1)

5. Cholesterol 1.42 1.32 10 6.1 1, N=2

6. Triglyceride 1.42 1.52 25 15.5 1, N=2

7. HDL 184 212 30 15.1 1,,,N=2

8. LDL 1.40 1.39 10 6.1 1, N=2

9. Total protein 1.38 1.53 10 6.1 1,.,N=2

10. Albumin 1.45 1.83 10 5.6 13s/2,,/R,. (N=2,R=1)

11. AST 122 132 20 14.2 1,.,N=2

12. ALT 138 149 20 13.4 1,,,N=2

13. ALP 287 382 30 9.1 1,,,N=2

14. Total bilirubin 2.53 4.86 20 5.9 13s/2,,/R,, (N=2,R=1)

15. CPK 152 1.59 30 18.7 1,,,N=2

16. LDH 1.18 1.42 20 15.7 L,,N=2

17. Amylase 121 112 30 238 1,,,N=2

18. GGT 2.18 2.86 22.2 9.3 1, N=2

19. Calcium 1.22 1.24 7.5 5.1 13s/2,,/R,, (N=2,R=1)

20. Phosphorous 1.09 1.25 8 5.9 13s/2,,/R, (N=2,R=1)

21. Magnesium 1.12 1.76 25 20.7 1, ,N=2

22. Sodium 0.55 0.65 2.9 4.0 1,/ 2, /R, /8, ,(N=2R=2)

23. Potassium 1.21 0.92 7.6 5.5 13s/2,,/R,, (N=2,R=1)

24. Chloride 1.21 1.23 5 3.1 Maximum QC 1, /2 of ,, /R, /3, /8,
(N =2,R=4)

25. HbA1C 110 1.42 6 4.5 1,./2, /Ry /8, (N=2R=2)

3. AsAnwUIoulfiouna sigma metrics 391504

NBU-NAIN15UTUUTINITAIVANAMAIN WU NOY
N15USUUTINMSAIUANANAIN 91U sigma metrics >
6 91UU 15 919115 sigma metrics < 4 91U
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sigma metrics 41NN > 6 MU 16 518113 sigma
metrics < 4 $7u 1 5189715 Antduiesazvindu 64
way 4 AUEIRU Fauanansedl 3
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calcium, phosphorous, HbA1C, sodium &g chloride
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= v a wua v Y o aw
N = 6 Jaanviesufjiiinsld dnaaenndesiunuide
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drunan1sTauisy sigma metrics 97UaU 25
NsNAEY NoUNISUTUUTINTAIUANAMAIN HATIN
agiegluinaui world class performance (> 6-sigma)
32U excellent performance (> 5-sigma) i 19 MAgOU
ansaling 1,, (N=2,R = 1) wag 1,/2,, /R, (N = 2,
R = 1) suaddiu Andudesas 76 windenisusuus
S & o2 a
n13AUANANAIN LiNTuTY 22 n1svaaey Andy
Fovaz 88 wazlunismagound sigma <4 naBLNES
Ay a v . a @ v
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Y & [ . a & A
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Performance IUIUNTNATIU %El‘c’.lﬁx
oy LN noay LN
MUl msusudse | msdsudse msududse

world class performance, > 6-sigma 15 16 60 64
excellent performance, > 5-sigma 4 6 16 24
good performance > 4-sigma 4 2 16 8
< d-sigma 2 1 8 4
Total 25 100
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