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Background: Self-monitoring of blood glucose plays an important role in management of diabetes mellitus.
Blood glucose measurement is based on using plasma glucose separated from whole blood, but many people
with diabetes and health care providers use a portable glucose meter for convenience. The aim of this study
was to evaluate the accuracy and agreement of G300 portable glucose monitoring system against standard ve-
nous glucose testing methods, based on ISO 15197:2013 standards.

Methods: This study was the evaluation of G300 system accuracy following ISO 15197:2013 standards. We es-
timated precision, system accuracy, hematocrit interference, interfering substances, and user performance.
Results: In repeatability precision evaluation of those glucometers, standard deviation was 2.9-3.7 mg/dL at
glucose levels under 100 mg/dL and coefficient of variation was 1.7-3.2% at glucose levels over 100 mg/dL,
respectively. In accuracy evaluation, 99.5% of difference values between results of G300 portable glucose
monitoring system and clinical laboratory were within 95%. Consensus Error grid analysis showed that all val-
ues (100%) are within zone A. Hematocrit range between 20% and 60% did not cause interference. These re-
sults were acceptable for the 1ISO15197:2013 criteria in all glucose concentrations.

Conclusions: This study showed that G300 can provide reliable blood glucose results for patients and health
care providers to manage diabetes mellitus, satisfying the ISO 15197:2013 criteria.
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(mg/dL) (mg/dL) (mg/dL) (%) (mg/dL) (mg/dL) (%) (mg/dL) (mg/dL) (%) (mg/dL)

39.7 432 3.1 - 39.0 2.9 - 413 3.3 - 412 3.1 mg/dL
80.2 80.7 33 - 80.5 3.2 - 81.1 3.7 - 80.8 3.4 mg/dL

127.0 129.6 42 32 130.4 4.0 3.1 130.7 3.6 2.8 1302 3.0%

200.0 199.9 34 1.7 200.3 5.0 25 202.3 3.9 1.9 2008  2.1%

320.0 336.6 6.4 1.9 334.6 6.5 1.9 335.1 6.0 1.8 3354 1.9%

Abbreviations: YSI, yellow springs instruments; SD, standard deviation; CV, coefficient of variation.

Acceptance criteria: <100 mg/dL: SD less than 5 mg/dL,

>100 mg/dL: CV less than 5%. The numbers in the farthest left of the table represent

5 consecutive intervals of concentration levels (30-50 mg/dL, 51-110 mg/dL, 111-150 mg/dL, 151-250 mg/dL, 251-400 mg/dL) to which blood

glucose concentrations sampled from patients belong to.

Table 2. Day to day precision of G300

Glucose Lot 1: GK47B031811 Lot 2: GK47B061811 Lot 3 : GK47B071811 Grand Pooled
Conc. Mean SD Cv Mean SD CvV Mean SD Cv mean  SD or CV
(mg/dL)  (mg/dL) (mg/dL) (%) (mg/dL) (mg/dL) (%) (mg/dL) (mg/dL) (%) (mg/dL)
User 1
Interval 1 38.5 43.1 2.7 - 43.9 3.0 - 43.9 3.0 - 43.6 29 mg/dL
Interval 2 124.0 1271 3.7 2.9 127.0 4.8 3.8 125.3 3.6 2.9 126.4 3.2%
Interval 3 347.0 351.7 7.2 2.0 353.0 8.1 2.3 352.2 7.4 2.1 3523 2.2%
User 2
Interval 1 38.5 40.6 2.3 - 40.9 3.4 - 41.0 2.1 - 40.8 2.7 mg/dL
Interval 2 124.0 123.7 4.2 3.4 123.9 5.2 4.2 123.9 4.6 3.7 123.8 3.8%
Interval 3 347.0 347.8 7.7 2.2 348.7 9.0 2.6 347.6 8.8 2.5 348.0 2.4%
Combined
results
Interval 1 38.5 41.8 2.8 - 42.4 3.5 - 42,5 3.0 - 42.2 3.1 mg/dL
Interval 2 124.0 125.4 4.3 3.4 125.4 5.2 4.1 124.6 4.2 3.4 125.1 3.6%
Interval 3 347.0 349.8 7.7 2.2 350.9 8.8 2.5 349.9 8.4 2.4 350.2 2.4%

Abbreviations: Conc., concentration; SD, standard deviation; CV, coefficient of variation.
Acceptance criteria: <100 mg/dL: SD less than 5 mg/dL, >100 mg/dL: CV less than 5%. The intervals 1 to 3 represent 3 intervals of blood glu-
cose concentrations (30-50 mg/dL, 96-144 mg/dL, 280-420 mg/dL) and the numbers next to them are blood glucose concentrations of the

samples of controls provided by the manufacturers accordingly to each intervals.



Young-min Jee, et al. Accuracy of Capillary Blood Glucose Test When Fasting in Diabetes Patients or General Population: Performance Evaluation of G300 Based on IS0 15197:2013 Standards 263

oA} LYo A= 66.9% (273/408)7F £5% HS| Well, 95.3%
(389/408)7} £10% 9] Woll, 99.5% (406/408)7} £15%
8] Woj] BE3£3lo] ISO 15197:20139] 7]&<l 95% ©]Ato]
+15% o|U}Z WE3HATHTable 3). HHE BrtolAl A
£ YERH system accuracy plot¥} consensus error grid
(CEG) &4 A¥f= 18 13 2tk 2= 54 A= zone A
of] B3£35}0] error grid zone A2} Bl 9% o]Ao] EZZIE| o
oF Btk IO 15197:2013 71%& ik ckFigure 1). o]

g9 SA7I= ST ghol A9 71AR ST g o
Tk 2|7} B zone Adf| 3£t} = 717]= AR gk
ARt 71717F AEsite e vl

O o rr

3. &liotE= o]l et SgF "ot

7} REHR 40%9] sutEASlS 7IEoR 7t 7|EA|e}
5709] sntEA S ik Al St EgA|e] Lxfof et
AE 19 20 deERY ek SutE el digt JFE )
oA 7t REMT 40%9] JuIEING 7|E20R 3 7=
2|9} 20, 30, 50, 60%2] FUFE LS 1t A] 2} 103] HHE-
A Bagtate] 9= 100% 2% 2k ) Well 9l
o] ISO 15197:20139] 7]Z<1 100 mg/dL w|qhe] FL7kof| A

Table 3. System accuracy of G300

23k 71219 2249] 95% ol o] +10 me/dL u]gt,
100 mg/dL o]4}2] AL 95% ol o] £10% of f&
WStk

4. ZH4ER

07}
]

ISO 15197:2013€] 7|20 uhe} WA= 7B 2450
gt B7HE AlgsktH(Table 4). tix 9 3 A|(control
sample)& 7|02 3L x}o]7} 100 mg/dL H|kof A=
+10 mg/dL o], 100 mg/dL O]4+E +10% o]} = whEs
) 24a Az}, 2] 2 (gluathione), 2AMH(urate),
Zutl(dopamine), AE]AXKgentisic acid), E&Ajuto]=
(tolazamide), o}o]F YA E F(icodextrin)ol| 4] 3]-&7|FS
Z5H3iTh 5-87]Es et =4 tiste] ISO 15197:
2013 A3 of ule}t 821k H7Kdose-response test)S Al
Pk Z42he] 58 x40 mg/dL, 10 mg/dL, 2.25
mg/dL, 6.25 mg/dL, 10 mg/dL, 500 mg/dLZ SA =S
o, o] 3-8 sk o9 Froi= dd Skl FF=
u]2 4= QItKFigure 3).

Difference distribution for glucose concentration

Number of case

<100 mg/dL (+15 mg/dL)

>100 mg/dL (£15%)

Within+0.28 mmol/L (within+5 mg/dL)
Within0.56 mmol/L (within+10 mg/dL)
Within+0.83 mmol/L (within+15 mg/dL)
Within+5%

Within£10%

Within+15%

114/192 (59.4%)
167/192 (87.0%)
191/192 (99.5%)
273/408 (66.9%)
389/408 (99.5%)
406/408 (99.5%)

Figure 1. System accuracy plot and consensus error grid analysis of G300. The letter A means 'error grid zone A' and the letter B means 'error
grid zone B'. Error grid analysis showed that all values (100%) are within zone A.
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Figure 2. Interference of hematocrit. Interval 1 glucose concentration is 30-50 mg/dL, interval 2 is 96-144 mg/dL and interval 3 is
280-420 mg/dL. Difference from hematocrit 40% was within £10 mg/dL in interval 1 and difference from hematocrit 40% was within

+10% in interval 2 and 3.
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Table 4. Interference test of 24 possible interfering substances
Drug Conc. (mg/dL) Clucose Lotl Lot2 Lot3 AVG Acceptance criteri’
Acetaminophene 20 Low 8.6 5.1 6.3 6.7 Pass
High -1.7 1.4 2.1 0.6 Pass
Ascorbate 3 Low 5.3 6.8 5.5 5.9 Pass
High 2.4 1.1 0.7 1.4 Pass
Bilirubin 20 Low 9.2 9.4 9.1 9.2 Pass
High -3.5 -3.2 -2.3 -3.0 Pass
Cholesterol 500 Low 3.6 4.6 6.0 4.7 Pass
High 0.7 1.3 2.9 1.6 Pass
Creatinine 10 Low -2.3 2.0 0.1 -0.1 Pass
High 0.1 2.7 -1.0 0.6 Pass
EDTA 200 Low 0.2 0.1 2.7 1.0 Pass
High -0.4 0.6 1.0 0.4 Pass
Galactose 15 Low -1.1 -0.2 0.6 -0.2 Pass
High 2.0 -0.4 2.9 1.5 Pass
Glutathione 92 Low 403 422 37.3 39.9 Fail
High 10.9 12.2 11.9 11.7 Fail
Hemoglobin 20 g/dL Low -9.6 -9.0 -8.7 -9.1 Pass
High -9.2 -9.3 -10.1 -9.5 Pass
Heparin 500 U/dL Low -2.2 4.1 03 0.7 Pass
High 0.7 0.3 0.6 0.5 Pass
Ibuprofen 50 Low -0.8 23 1.4 1.0 Pass
High -0.3 -2.1 1.4 -0.3 Pass
L-DOPA 0.5 Low 3.9 44 4.1 4.1 Pass
High 1.3 3.6 3.0 2.6 Pass
Maltose 500 Low -1.9 1.8 -0.1 -0.1 Pass
High 22 1.1 1.1 1.5 Pass
Methyl-DOPA 1.5 Low 5.8 5.0 5.8 5.5 Pass
High 5.2 1.2 -1.9 1.5 Pass
Salicylate 60 Low 0.6 2.0 1.7 1.4 Pass
High -2.1 0.1 0.0 -0.7 Pass
Tolbutamide 100 Low 33 -1.2 -0.3 0.6 Pass
High -1.1 0.0 -0.2 -0.4 Pass
Triglycerides 500 Low -1.7 -0.2 -1.3 -1.1 Pass
High 4.7 5.9 5.8 5.5 Pass
Urate 24 Low 225 20.6 211 21.4 Fail
High 14.3 14.2 11.2 13.2 Fail
Xylose 200 Low 8.5 8.9 9.1 8.8 Pass
High 6.8 8.0 74 74 Pass
Dopamine 3 Low 21.1 20.2 17.6 19.6 Fail
High 7.3 4.8 5.6 5.9 Pass
Gentisic acid 50 Low 84.1 75.6 73.2 77.6 Fail
High 21.1 20.5 20.6 20.7 Fail
Tolazamide 40 Low 22.0 239 21.7 225 Fail
High 8.4 9.4 7.6 8.5 Pass
Icodextrin 1,095 Low -36.5 -34.2 -31.7 -34.1 Fail
High -11.5 -11.1 -11.5 -11.4 Fail
Pralidoxime iodide 10 Low 0.4 0.4 0.5 0.4 Pass
High 4.4 -2.7 0.5 0.7 Pass

Abbreviations: Conc., concentration; EDTA, ethylenediaminetetraacetic acid; L-DOPA, L-3, 4-dihydroxyphenylalanine; DOPA, dihy-
droxyphenylalanine.

Glucose low: 50-100 mg/dL, high: 250-350 mg/dL.

*Each result from Lotl, Lot2, Lot3, and AVG means average of difference from control sample 10 times repeated measurement. Acceptance
criteria is that difference from control sample was within +10 mg/dL in low glucose interval (<100 mg/dL) and difference from control sample
was within £10% in high glucose interval (100 mg/dL).
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Figure 3. Dose-response tests of substances exceeding acceptance criteria.
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Figure 4. System accuracy plot, consensus error grid analysis (CEG) and correlation between user and technician. The letter A means

‘error grid zone A’ and the letter B means ‘error grid zone B’. Error grid analysis showed that all values (100%) are within zone A.
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