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Application of Quality Management System
for the Selection of Glucometer in
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Abstract

Objective: Application of quality management system for the selection of glucometers
in Thammasat University Hospital.

Materials and Methods: A cross-sectional analysis study was conducted on 40 samples
of lithium heparinized whole blood collected from subjects who obtained glucose measurement
in Thammasat University Hospital laboratory. Five different models of glucometer were tested
and the results were compared with the reference laboratory method using Clinical Chemistry®
Dimension RxL Max. The quality management system including determination of %CV, %bias
and Six Sigma was used for the selection of glucometers.

Result: The precision of two models of glucometers were acceptable with CV < 5%.
However, only one model met the American Diabetes Association (ADA) recommendation
with bias < 5% and better performance than the other model (Six Sigma > 3.50).

Conclusion: The quality management system for precision and accuracy of the test
results can be used to assist the selection of glucometers. The appropriately selected glucometer

will be used to provide better patient care in Thammasat University Hospital.
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Thaaniaiesn 70,70-110 uazsnnni 110 D waz E Nazdunamimsdsziiviunadnuas

mg.dL'1 U 8, 14 way 18 518 eua1ay $ewaz 100, 98.15, 70.37, 77.78 uaz 81.48
namslszidiugiegnaniosnnnnma  muddy wazdumsl¥idesas 80, 80, 68.57,

mﬂﬂmﬂ‘ﬁ)‘ﬁﬁﬂ electrochemical uaz reflectance 65.71 uaz 80 MuMAU (min‘fi 2)

photometry (mM31990 1) WU model A, B, C,

A1379N 1 mﬂIuIaﬁ'LLazqmauﬁama\'iLﬂ%ammﬁf@izﬁuﬁﬂmamﬂﬂmyﬁa

model A model B model C model D model E

Methodology Electro Electro Electro Electro | Reflectance
chemical chemical chemical | chemical | Photometry
Glucose Test Range 10-600 10-600 20-900 10-600 20-600
(mg.dL™)
Sample Size, pL 1-2 0.4 2.0 0.8 1.2
Test Time, sec 5 26 10 5 10

Reference to
Yes Yes Yes Yes Yes

plasma glucose value

13190 2 miﬂi:LﬁuqmﬁﬂummazmﬂﬁmmmLﬂ%aamaﬁmxﬁuﬁﬁmamﬂﬂm 89

m3dsuidinamansme Jssidin
model | Uszidinanias (LiEndunudmiig) | dszifinlasamznssanis MBI

Y P N % Y P N | % (%)
A 27 0 0 100.00 27 0 0 |100.00| 80.00
B 26 1 0 98.15 26 1 0 | 9815 | 80.00
C 27 0 0 100.00 11 16 0 |7037| 6857
D 27 0 0 100.00 15 12 0 |77.78| 6571
E 27 0 0 100.00 17 10 0 | 8148 | 80.00

nanaa: Y dnangiutszney, P finangmdsznavliauysal, N ldfinangmiszney
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wdsdsiu (%CV) Ay 8.63 waz 8.43 au
&y waziiszdunana dim %CV whiy 5.34
waz 5.50 muddy luvadi model E fidany
wsUsmdumsaseiafunaspummiadissay
anudaduvenhmash Tagii %CV whiy

9.31 (M54 3)

Replication Experiment (Precision)

Sample Low Level Sample Medium Level Sample High Level
\n3aansein Mean Std. Mean Std. Mean Std.
% CV % CV % CV
mg.dL™" | Deviation mg.dL™" | Deviation mg.dL™" | Deviation
Dimension RXL Max 59.80 1.32 2.21 134.25 1.02 0.76 288.90 1.45 0.50
Glucometer

model A 56.40 1.57 2.78 129.90 2.55 1.97 300.35 4.36 1.45
model B 43.55 1.96 4.50 116.60 2.04 1.75 283.70 5.54 1.95
model C 47.45 410 8.63 117.35 6.27 5.34 295.55 5.57 1.88
model D 37.15 3.13 8.43 124.20 6.83 5.50 302.45 10.64 3.52
model E 37.60 3.50 9.31 123.00 4.72 3.84 291.65 7.52 2.58

@131971 4 mmmauwuﬁmaamsmammv@ummamf;lLmaamammw@um@namﬂﬂmﬂm
7 5 model 1figuiLIAS 89TV TzR AN TIAL S0 U@ Dimension® Clinical Chemistry

?LL RxL Max 2a3u38n SIEMENS

Comparative Experiment
Glucose Meter | Mean SD Bias Total | Correlation
i » Error | coeflicient p-Value Regression equation
mg.dL™" | mg.dL (%)
(%) (r)

RxL Max 132.93 68.72 0.00 1.52 1.000 - -
model A 132.34 105.10 2.73 6.66 0.994 0.221 y = -13.171+1.0824 x
model B 114.88 91.35 6.20 9.1 0.999 <0.001 y = -7.5253+1.0007 x
model C 125.89 100.37 6.94 17.41 0.991 <0.001 y = -15.059+1.0561 x
model D 116.00 79.00 9.03 20.05 0.997 <0.001 y = -16.247+1.0448 x
model E 115.49 75.69 9.29 15.27 0.996 <0.001 y = -17.063+1.0493 x
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A11930AI U Tnedimanudusius correlation
coefficient (r) ¢tV 0.994, 0.999,0.991, 0.997
1oz 0.996 MuEEY (3197 4) (Flit 1) dau
MidgsIMInIIIAvedLAas model FANY
LANANIARAMSIAIVIAEIBIERIFE 9590814
fitfoedhdiey (p < 0.001) on3u model A Fawu
Anadsnisasaialifinnuuandisegiaiiie
dd (p = 0.221) (A9l 1)
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MUVYoMYUAUBY American Diabetes
Association (ADA)"Y fmueldianuionss
(accuracy goals) HanuAanaald litfiudevas
15 wazilithmneiezanaailulifudesas 10
TuenAn MAMSANEIASIHMIATIVTATEY
Whmadeiaiesnnnhmannlmeiidsudy

(AIDIATIVILATIZHO19D9 WU model A, B, C,

WaINns WNEsny

D uaz E dnansansiaialagiianuiaananalaiiny
Jowaz 15 aailu 97.5, 100, 87.5, 100 waz 97.5
wesiFud muaey wazdawuii model B dinsn
o = a o ~ A = o
anvialagianuianaiatiosgatieisudy
model auq lutramsanaialifiuioevaz 10

((ﬂ”liN‘ﬁ 5)

AN5WN 5 ANFT2URLVAINITATIVTATLAVUNAAAILLATBINTIVIATLAVUNAIRINNUI18RING 5

model lulaazs219u89A18719849 (reference glucose value)

Within Within Within Within
System + 5 mg.dL™’ + 10 mg.dL™’ + 15 mg.dL™’ + 20 mg.dL™

or + 5% or + 10% or + 15% or + 20%
model A 65.0% 95.0% 97.5% 100.0%
model B 92.5% 100.0% 100.0% 100.0%
model C 45.0% 77.5% 87.5% 95.0%
model D 87.5% 95.0% 100.0% 100.0%
model E 82.5% 97.5% 97.5% 100.0%

[ionadeufidvresminidnia (linear-
ity) fiszduanudadi 25, 50, 100, 200 uaz
400 mg.dL™ wuhiseanInhmannlaeii
model A uaz D Wiemsasaiaivensuld
1u%29 (reportable range) 10-400 mg.dL'] Ty
fieh % recovery (@ 98.50 war 92.20 M
&1# model B uaz C Irimmsasvinitoensy
1&lus9e 50-400 mg.dL" Tasiin % recovery
1Ay 86.34 WAz 85.72 muddy d1u model E
hisnnsanvialdiszduanududutiosndt 50

mg.dL” warliiminnaianeeniylaluyia
100-400 mg.dL™" (m5af 6) leann CLIA
Muua allowable total error Y8IN1IATIVIA

o % < o . . .
szavuihanan 10 % Tumsvi linearity experiment
Iy - K 4 '
WJ‘(’ILﬂiﬂﬂﬂijﬁ]ualﬂ']ﬁi]']ﬂﬂﬂ'lﬁuﬁ Wy model A,
B, C, D uaz E M % recovery (aag 1y
08.50, 86.34,85.72,92.20 uas 87.13 muaeu
uaze proportional systematic error AaLiu
1.5, 13.7, 14.3, 7.8 waz 12.9% auaay
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A13197 6 NI BULINBUNIINARAUNFLVILATRIANTITATE A UM e nUaufii luundas

model
% Recovery

model :
25 mg.dL™ | 50 mg.dL™" | 100 mg.dL™" | 200 mg.dL™" | 400 mg.dL™ Aady

A 109.3 85.3 97.3 100.8 99.8 98.50
B 62.7 86.7 93.3 91.2 97.8 86.34
C 63.3 85.5 92.7 92.2 95.1 85.72
D 96.0 82.7 92.3 91.0 99.0 92.20
E Error 73.3 92.0 84.8 98.4 87.13

Wodsziiuanudnsave I snlFlums
a ¢ A
A1 (method performance) Y9dLATAIATIV
thaadntaeiia wudl model A, B, C, D waz
E 1aNuAaWaasIn (total error, TE) iy
6.66, 9.11, 17.41, 20.05 waz 15.37% (M54
7 4) wazilM Six Sigma 3.70, 2.61, 0.58, 0.17

uaz 0.23 iy (naifi 2) astiu ndesnane
thaenndmeia model A 3aiianugnios
wud1 lumsnsada gandn model U uazdl
mmﬂmﬂLﬂéaumnmimm’iﬂﬁagﬂui:ﬁuﬁ
gousuUlA Six-Sigma = 3.70, %CV = 1.97%,
Bias = 2.73% (51l 2)
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151N 2 ANURUNINVBINIATIAIATIER (method performance) saUNA LA aAG1BLATE

Measurement Value Model A (mg/dl)

Measurement Value Model D (mg/dl) Measurement Value Model C (mg/di) Measurement Value Model B (mg/di)

Measurement Value Model E (mg/dl)

400

350

300

250

200

350
300
250

200

400

350

400
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