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Analytic Performance Evaluation of Blood Monitoring System
G400 according to ISO 15197:2013
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Background: Self-monitoring of blood glucose is an important component of therapy for diabetes mellitus.
The aim of this study was to evaluate the analytic performance evaluation of blood monitoring system G400
according to ISO 15197:2013.

Methods: We evaluated the G400 according to the ISO 15197:2013 guideline, we measured precision, accu-
racy, interference of hematocrit and interfering substances, user performance.

Results: Repeatability and intermediate precision of G400 showed standard deviation 2.7-3.8 mg/dL, 2.4-3.6
mg/dL and coefficient of variation 1.9-2.9% and 1.7-3.7%, respectively. Accuracy measured 98-98.5%, sat-
isfied acceptable criteria. Error grid analysis showed that all results of this study were in zone A. Hematocrit
between 20% to 60% did not cause interference. Three of 24 interfering substances were not acceptable cri-
teria, and dose-response evaluation was needed.

Conclusions: This study showed that G400 was considered reliable results satisfying the ISO 15197:2013 cri-
teria
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Table 1. Repeatability of G400

YSI 2300 YSI 2300

Lot1 Lot2 Lot3
YSI2300 ot ot ot STAT  STAT Grand
STAT Pooled SD
PLUS PLUS PLUS mean, cv
> Mean SD CcvV Mean SD CcvV Mean SD CV  last mean, differ % or mg/dL or
mg/dL
mg/dL  mg/dL
41.5 42.3 3.1 - 39.3 33 - 40.5 3.7 - 39.5 2.0 mg/dL 40.7 3.6 mg/dL
99.2 95.3 3.8 - 93.3 2.7 - 90.8 3.8 - 98.4 0.9 mg/dL 93.1 39 mg/dL
138 131.6 3.4 2.6 130.9 3.2 2.4 132.0 3.8 29 135.5 1.8% 1315 2.7%
206 194.4 4.6 2.3 195.2 4.3 2.2 193.9 5.4 2.8 202.0 1.9% 1945 25%
281 272.0 5.5 2.0 270.0 5.1 1.9 272.4 5.6 2.1 277.0 1.4% 2715 2.0%

Abbreviations: SD, standard deviation; CV, coefficient of variation.
Values are presented as mean (mg/dL), SD (mg/dL) or CV (%).
*Acceptance criteria: <100 mg/dL: SD less than 5 mg/dL, >100 mg/dL: CV less than 5%.

Table 2. Intermediate precision of G400

Interval Lot1 Lot 2 Lot3 Pooled SD
Mean SD CV Mean SD CV Mean SD CV or CV
User 1
30-50 42.6 3.1 -t 43.5 2.8 - 44.1 2.5 - 2.8 mg/dL
96-144 120.2 39 3.3 119.9 3.6 3.0 120.1 4.4 36 33%
280-420 365.2 8.6 2.4 365.6 8.8 2.4 370.1 8.6 23 24%
User 2
30-50 45.7 3.4 - 46.1 2.4 - 45.7 2.8 - 2.9 mg/dL
96-144 125.0 3.6 2.9 124.7 2.9 2.3 124 2.7 22 25%
280-420 379.6 7.7 2.0 384.7 6.6 1.7 365.5 7.1 1.9  1.9%
Combined result
30-50 44.1 3.6 - 44.8 29 - 44.9 2.8 - 3.1 mg/dL
96-144 122.6 4.5 3.7 122.3 4.1 3.3 122.0 4.1 34 35%
280-420 372.4 10.9 2.9 375.1 12.3 3.3 367.8 8.2 22 2.8%

Abbreviations: SD, standard deviation; CV, coefficient of variation.
Values are presented as interval (mg/dL), mean (mg/dL), SD (mg/dL) or CV (%).
*Acceptance criteria: <100 mg/dL: SD less than 5 mg/dL, >100 mg/dL: CV less than 5%.
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Table 3. System accuracy results for glucose concentrations

+15 mg/dL (<100 mg/dL) or +10 mg/dL (<100 mg/dL) or +5 mg/dL (<100 mg/dL) or

Lot. number 15% (>100 mg/dL) 10% (>100 mg/dL) 5% (>100 mg/dL) Result
590 600 553 600 391 600
Total Pass
98.3% 92.1% 65.1%
196 200 184 200 134 200
Lot. 1 Pass
98.0% 92.0% 67.0%
197 200 185 200 129 200
Lot.2 Pass
98.5% 92.5% 64.5%
197 200 184 200 128 200
Lot. 3 Pass
98.5% 92.0% 64.0%
Table 4. Interference of hematocrit
Diff. %
(Het 40%) Lot1 Lot 2 Lot 3
Hect, % 20 30 40 50 60 20 30 40 50 60 20 30 40 50 60
3050 mg/dL, 81 42 0.0 6.2 70 52 35 0.0 7.7 85 69 41 0.0 7.2 8.3
mg/dL
96-144
mg/dL, % 1.1 0.1 0.0 0.5 1.7 1.2 0.4 0.0 2.3 2.7 0.5 1.1 0.0 2.4 2.0
280-420
mg/dL, % 9.3 4.7 0.0 4.8 5.2 6.7 5.4 0.0 3.6 5.9 7.8 6.3 0.0 3.9 5.6
FAREE 7t A £ B AtAL 2442 Alegst Figure 1. Accuracy of G400. (A) Consensus Error grids of
23, 100 mg ©o|sfollA FEFEHAKstandard deviation)= each lots. (B) Accuracy plot of each lots.
24-3.6 mg/dLZ 5 mg/dL ©v|9to]]11, 100 mg/dL o]A; - A B

Zrol| A o] Algx(coefficient of variation)= 1.7-3.7% A}o]
off 9lol 5% m|gte & == ltkTable 2).
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Oﬂoﬂ :,:;61-5]010]: ‘6]—E]—.‘:_ 7] %— 6‘]—93\5]— Lot.3 Lot3
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% '
.0 4200 * s0h0
‘s

Meter glucose conc {mg/dl.)

SO 15197:20130] wel HELLHBo| o3 @
40% AAZS 7|20 & 100 mg/dL v]gHe] HE ol A= +10
mg/dL 1]k, 100 mg/dL o] AFol| A= +10% u]gto 2 5]
wel7t AaiA Qck. A%5E(30-50 mg/dL)ol A 2 2o
o= 8.1 mg/dLAT, Ho o] ©AF= 85 mg/dLyith. AT o] ©ak= -59%91 T, Ztf kO] QA= 93%3 3]
F%5(96-144 mg/dL)9} T35 (280-420 mg/dL) F7bol ] 9IS ukEslIrHTable 4, Fig. 2).

YSIZ300STAT PLUS Glucose conc.(mg/dL)
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Table 5. Interference testing possible interfering

Interfering substances Interfering sub.stances Glucose. Lot 1 Lot 2 Lot3  Average ACC?P t%ble Results
concentration concentration criteria
1 Acetaminophen 20 mg/dL Low 4.1 3.8 4.6 42  <10mg/dL Pass
High 0.1 0.6 -0.9 -0.1 <10% Pass
2 Ascorbate 3 mg/dL Low 3.7 3.1 35 34  <10mg/dL Pass
High 4.6 3.7 4.9 44 <10% Pass
3 Bilirubin 20 mg/dL Low 43 4.0 6.7 50 <10 mg/dL Pass
High 53 5.3 4.4 5.0 <10% Pass
4 Cholesterol 310 mg/dL Low -6.8 -5.3 -6.3 -6.1 <10 mg/dL Pass
High -2.9 -2.5 -3.4 -2.9 <10% Pass
5  Creatinine 10 mg/dL Low 0.3 0.4 0.9 05  <10mg/dL Pass
High -1.1 -0.6 -0.3 -0.7  <10% Pass
6 EDTA 200 mg/dL Low -3.4 -1.3 -7.0 -39  <10mg/dL Pass
High 1.0 1.2 0.7 1.0 <10% Pass
7 Galactose 10 mg/dL Low 1.1 0.9 2.0 1.3 <10 mg/dL Pass
High 0.9 0.1 -0.3 0.2 <10% Pass
8  Glutathinone 100 pmol/L Low -1.2 -0.3 -0.8 -0.8 <10 mg/dL Pass
High 1.8 3.0 2.4 24 <10% Pass
9  Hemoglobin 15,200 mg/dL Low -4.4 -3.6 -5.0 -4.3 <10 mg/dL Pass
High -0.2 -1.5 -1.1 -0.9 <10% Pass
10 Heparin 5,100 U/dL Low 3.0 3.6 3.6 34  <10mg/dL Pass
High -1.7 -2.3 -2.5 -2.2 <10% Pass
11 Ibuprofen 50 mg/dL Low 1.6 1.9 2.1 1.9 <10 mg/dL Pass
High 5.5 5.1 6.9 58  <10% Pass
12 Icodextrin 460 mg/dL Low -3.4 -2.2 -2.5 -2.7 <10 mg/dL Pass
High -3.1 -2.2 -3.3 -2.9 <10% Pass
13 Pralidoxime iodide 10 mg/dL Low 0.5 0.2 0.9 0.5  <10mg/dL Pass
High -0.5 -0.2 -0.1 -0.3 <10% Pass
14 L-DOPA 5 pg/mL Low 4.4 4.5 6.6 52 <10 mg/dL Pass
High 23 3.0 2.9 27 <10% Pass
15  Maltose 500 mg/dL Low -6.1 -4.4 -4.9 -5.1 <10 mg/dL Pass
High 12 28 18 19 <10% Pass
16  Methyl-DOPA 1.5 mg/dL Low 5.5 5.6 6.5 59 <10 mg/dL Pass
High 6.2 6.0 6.2 6.1 <10% Pass
17 Salicylate 50 mg/dL Low -3.0 -1.9 -1.6 -22  <10mg/dL Pass
High -0.6 -0.8 -0.5 -0.6  <10% Pass
18  Tolbutamide 100 mg/dL Low -7.3 -4.3 -5.8 -5.8 <10 mg/dL Pass
High 0.4 0.6 0.2 0.4 <10% Pass
19 Triglycerides 500 mg/dL Low -4.1 -3.7 -2.9 -3.6  <10mg/dL Pass
High -0.9 -1.7 -2.4 -1.7 <10% Pass
20 Urate 10 mg/dL Low 7.1 7.3 8.1 75 <10 mg/dL Pass
High 3.4 3.0 3.6 33 <10% Pass
21 Xylose 200 mg/dL Low 9.9 9.8 9.6 9.8 <10 mg/dL Pass
High -0.5 -3.6 -6.4 -3.5 <10% Pass
22 Dopamine 3 mg/dL Low 14.3 14.2 13.1 13.9 <10 mg/dL Fail
High 3.8 4.3 4.6 4.2 <10% Pass
23 Gentisic acid 50 mg/dL Low 85.6 84.6 82.7 843  <10mg/dL Fail
High 6.4 7.9 74 72 <10% Pass
24  Tolazamide 40 mg/dL Low 40.4 39.0 41.5 403 <10 mg/dL Fail
High 11.4 12.4 11.1 11.6 <10% Fail

Abbreviations: EDTA, ethylenediaminetetraacetic acid; DOPA, 3, 4-dihydroxyphenylalanine.
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Figure 2. Interference of hematocrit. The two bold lines represent the acceptance criteria: 10 mg/dL of the results at glucose
concentrations <100 mg/dL, £10% of the results at glucose concentrations 2100 mg/dL. Interval 1 is 30-50 mg/dL, interval 2 is

96-144 mg/dL, interval 3 is 280-420 mg/dL.
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Figure 4. User performance. (A) Consensus error grid. (B) Accuracy plot.
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