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Sigma-Metric Quality Control Planning Tool for FBS and HbA
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Abstract

Fasting blood glucose (FBS) and HbA _ testing are important for diabetes patients. A high quality of
laboratory performance is required to prevent analysis errors. We collected 3,334 of FBS and HbA,_ data from
laboratory in Nakhon Pathom hospital. The statistic patterns of FBS < 130 mg/dL with HbA _level of <7 % in
27.95 %, FBS > 130 mg/dL with HbA  level of > 7 % in 44.78 % and others in 27.27 %. The results showed
that the Sigma-metric of FBS and HbA, is excellent and good by using the Sigma-metric quality control
planning tool, respectively. When compared to traditional quality control planning 2SD, the result showed
differenced significance in the amount of out of control (p = 0.046, FBS), (p = 0.045, HbA ). The Sigma-metric
quality control planning tool can reduces the frequency of control run and the reagent costs to 48.44 % for FBS
and 41.77 % for HbA . It is appropriate for laboratory quality control planning tool in FBS and HbA  method.

Moreover, it also reduces the waste of time from the internal quality control run.

Key words: laboratory quality control planning, Sigma metric, FBS, HbA
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planning VBIMTIATIEH FBS ttag HbA
Y3210 imprecision Y9433 UATIEH
TA8N5¥1 replication experiment AUTDMHUA
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PreciControl® HbAlc path (Roche Diagnostic
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AU Sigma-metric 1INFAT

(allowable total error (TEa) — % bias)
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Sigma-metric =
% CV

Taems3n1z¥ FBS 19 allowable total

error (TEa) U84 glucose ﬁmﬂuﬂiﬂﬂ Clinical

Amendments  ’88

Laboratory ~ Improvement

(CLIA’88) TAWify 6 mgdL  tifoszduai
WUy glucose < 100 mg/dL uaziin 10 % Lﬁ'ﬂ
FLAUANUYNTY glucose > 100 mg/dL LAZMT
Anse HbA 19 TEa  fis1muaTas National
Glycohemoglobin Standardization Program (NGSP)

(2013) HAUNMAY 6 %
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Han1IANYI Sigma-metric quality  control
planning Y9935 31A512¥ FBS  veareallfiians
WUNETAIUANAUNINTZAVTN 1 U1 imprecision

(% CV) WA 0.74 Baga inaccuracy (% bias)
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MY 1.82 AIUAIAIUANABAINIZAVTN 2 TA
imprecision (% CV) 910U 1.05 tagan inaccuracy

(% bias) M1NU 1.68 AU Sigma-metric 14 6.68

x 100

1AL 7.92 AIWAIAY  control procedure ‘ﬁ!ﬂiﬂ&’ﬁm
@11 road map quality control planning tool @ MY
MIAILANAUMNMITAATIZH FBS A0 number of
control measurement (N) i 2 wazld control
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limit AIURANAIYNG 13s (MINN 2)
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UNTIAN 2554 D4 31 NINQYIAU 2555)

ngu | FBS W |,
) %HbA, | _ Fouay
Uoya | (mg/dL) AI081
1 <130 <7.0 932 27.95
2 > 130 >7.0 1,493 44.78
3 <130 >17.0 560 16.80
4 > 130 <17.0 349 10.47
UIUAIDE1TIN 3,334 | 100.00
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Sigma-metric Quality Number
Tests | Control level | % bias % CV TEa QC rules
Control Planning of run
1 1.82 0.74 6 mg/dL 6.68 1 2
FBS -
2 1.68 1.05 10 % 7.92 1 2
1 1.40 1.26 6 % 3.64 multiple rules | 4 %30 6
HbAlc A
2 1.65 1.10 6 % 3.96 multiple rules | 4 139 6
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Control | 31UIU Traditional 2SD Sigma-metric QCP
Tests o p-value
level BN out of control | % out of control | out of control | % out of control
1 402.0 28.0 6.97 6 1.49
FBS 2 407.0 25.0 6.14 6 1.47 0.046
méﬂ 404.5 26.5 6.56 6 1.48
1 362.0 40.0 11.05 26 7.18
HbA 2 412.0 54.0 13.11 38 9.22 0.045
mas | 387.0 47.0 12.14 32 8.27
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fauafwesmsi Qe | dunuanienildlumsiiiQe | fesazdmiuasives
Control
Tests Traditional Sigma- Traditional Sigma-metric 1IN 1IQC uag
level S A
2SD QCP | metricQCP |  2SD QCP QCP FunuaAniianag
1 402.0 207.0 2,814.00 1,449.00 48.51
2 407.0 210.0 2,849.00 1,470.00 48.40
FBS
33U 809.0 417.0 5,663.00 2,919.00 48.45
mﬁﬂ/gﬁau 115.6 59.6 809.00 417.00 48.44
1 362.0 207.0 123,080.00 70,380.00 42.82
2 412.0 244.0 140,080.00 82,960.00 40.78
HbA,_
FU 774.0 451.0 263,160.00 153,340.00 41.73
Lﬂaﬂ/lﬁ@u 110.6 64.4 37,594.29 21,905.71 41.77
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M3z 1mprecision YOIITAATIZH lag
MINM replication experiment MudoMnuavod
crst luwade EP 15-A2 [9,10] wazdiveld
sziiu replication experiment @1 criteria of
acceptation [10] aWUIA1 within-run impreci-
sion < 0.25 TEa Ul between-run imprecision
A
<0.33 TEa 1995 31A512H FBS 18z HbA
M5 UN5UT21Y inaccuracy  UP9IE
Y
amiwﬁ“lumiﬁﬂmﬁ"lﬁ”l%’ certified reference
material N3 traceability chain 49 reference method
1 ' 1 < ax
TumsnIA1 % bias [10] used1elsAnuITmMsm
M % bias Seenunsam 1danItou o on wu 19
Ha EQAS 91N04ANTNT traceability chain 94
reference method PETIBHFIUIY 6 TOU M50

9 o . . v and g
“lmnﬂms*m comparison experiment TSR
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sz Hba, CLIA’SS Tuildimualiveldls
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% cv la19doyannmsi analytical performance
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verification %981M1n1@0n14A1 TEa A1 % bias Laz
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wedAny oMU uIUMIIAA out of
control  5¥HINID Sigma-metric quality control
planning A1UAT traditional 2SD quality  control
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NNADATINTURINTUATIZN FBS (p

0.046)
19z HbA,_ (p=0.045) wennifany3Ens
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control  planning %$61N1§ﬂ“ﬁﬂﬂaﬂ€]}unuﬂ1§ﬁ1
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