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RE$ESA © B FMAEESAI (Self-monitoring of blood glucose)

H#EFERE (Accuracy)
Mm#¥EHE (Glucose meters)
¥ESRJR (Diabetes mellitus)
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A B BRI AT H AR - 1 B B IR B (self-
monitoring of blood glucose) 5 By A e (25 %t
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2013 Jz FDA 2014 7735 58 Ehs A ITURE 18 Al
HERERE (accuracy) FEHERSET °° » SERRHERIFS L&
IR A G THE B B SR AT AL E - R HE I RS A A
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ST S RIG R I AL - W HREE L 2Bl
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(Diabetes and Other Cardiovascular Risk Factors
Program) fiff 5¢ B B B £ A MU B P g 16 ) 5
EHES 2 RUMEPRARN B ALc SEZNEE HIE (< 7%) 11y
FHRATE - BURAIEZ S 2009-2010 4E 4L 657
K26 2 AUREPRIG L - A5 SREEUR A a2 A1 6 A B
— AR AE=EY (oral antidiabetic drugs, OADS)
1y~ & OF 2 1 AR R LB 327036 By /R
T DURREZRIGRINEE - Alc EFNEHEH
R MRS A & - 2B SR Ale R
IR EARRRERS - LB RN A T
I BRI B R RS A A TR HE A B (3%
— )M o STHARRIT IR B T FRIURE R 0 S B
PRI R TR MR Y B 4 2 A L Sy » AR
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B I W VR B IERERI 2GR - AT
e I ARSI 508 ot e o o R O vE AR AR =
DR bk 2 i 8 R B I MR o o TS P I 3
DUBe @71 2 A B s I B #42 l RERS e Jw TR Y
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*—  BRSMIE 2 MBRRRRIERAS HAEE Alc 25226 RBIRNDT

OADs monotherapy

Combined OADs Insulin (with or without OADS)

Test strips use (mean + SD)

Patient on Alc target value (< 7%) 22+13*

Patients without on Alc target value 16+10*

28+13* 34+17
23+12* 35+16

OADs, oral antidiabetic drugs. *p < 0.001 (Mann-Whitney U test).

Modified from Elgart JF, et al. Acta Diabetol 2016; 53: 57-62.
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Relative number of results Within At BG concentrations
+ 15 mg/dl <75 mg/dl
1SO 15197:2003 95%
+20% >75 mg/dl
+15 mg/dl < 100 mg/dl 99% of results within
1SO 15197:2013 95%a
+15% >100 mg/dl CEG zones A+ B
95% £15% Entire range
FDAD 4 /dl
99% +20% (50 ~ 400 mg/dl)

“In ISO 15197:2013 this acceptance criterion is also applied for the user performance evaluation.
SFDA draft guidance for Self-Monitoring Blood Glucose Test Systems for Over-the-Counter Use, published in 2014.
Modified from Freckmann G, et al. J Diabetes Sci Technol 2015; 9: 885-94.

MBS R ER
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sion) : [MUAE B & 45 SR B BB LR IUBB (R
[ — SRR - BV MERERE 5 1 [ — B BE
ANEIHER T EAARER M » Fo (G SR B = 2 [
B —21E - BURRSHERS - 1SO 5725 Ty 7 H27H¥
JARGHERESR - R 2013 ST THE
J& | (trueness) B ARMIHEREE (accuracy) » [l
THEHE ) EFR R EE BRI A (trueness
+ precision)'? o fEELARER » IERERYBHIBR T HA
FRBIROT RN CRERERE ) 24 - B hRESRE
ITH AR EE (HEE ) 7 REE - 53
PR TR HE RE (YEMERE ) FEUELE ISO 15197 1Yy
2003 FRRAMERT Ry 2013 FERRA - BHE B L5
{EL/INGAY 100 mg/dL RF -+ IR B T 30 ) B el SR
WA = 95% LLERFG/NA +15mg/dL DIAIEY
AR 7= Hi[E] (< 100 mg/dL+15mg/dL) - DUk E 1M
BEELARY 100 mg/dL IRF - BB B A B0 s
RATA = 95% LLEFRFE/INR £15% 372l
(> 100mg/dL+ 15%) - HAME 2014 4E25E] FDA
2 25 MURE BB R i BT F8 5 [ B 5 (FDA draft
guidance for Self-Monitoring Blood Glucose Test
Systems for Over-the-Counter Use) » H] D5 E1ER
A B S [ SR IR R A ME M B Y 2K E H
B (R )P -

Blood glucose concentration (SMBG system) [mg/di]
-y - %) ) w w IS IS
g 2 8 8% 8 & § & 8
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160 1;0 260 250 360 3é0 400 450 SOO 550

[mg/ai)

Modified from Freckmann G, et al. J Diabetes Sci Technol 2015; 9: 885-94.
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AR ER I 75 » PRAE b IS SR A — B B 2=
¥ 4347 (Consensus Error Grid, CEG) H1Hy H B &
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— ) » FHEZHA ISO 15197:2003 T B 4ifi {R 52 kg I
FEER 95% FEIE Y CEG zones A » #E—F 255
REAENE I AYARHE » BHI{EY& Y CEG zones A + B
FTRRIE B BN AR R E R D -
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SRS B A T B B R R R B Y PRE K
DEMBEES IR AE AN T8 - E—PRER
MEE SR 5B - —IHR A 28 FIREIRIRE B
(55 1 BUBELYA - n =20 5 55 2 AUBELRYE » n = 8)
HURFSE - BRAH 19 M brfi b s A B B = 2
% )BT MRS = - FIJFF 1SO 15197:2003 F1
ISO 15197:2013 A HE S [ BE B A R oL B B s 22
BRI A R T IR - SRR E B
#Y 19 FEIMAEREH - 545 AccuChek ~ Contour
Freestyle <5 8 fEAEEF 1SO 15197:2013 f2HHE (K
=) - 53—751fi 2014 4F FDA BZAHERE R 16
R R S L 1S0 15197:2013 B8 By iy - Hi
T AR EHIHIE fy Entire range (50 mg/dl %2
400 mg/dl) -+ iy HARIR FE IR 22 (E Bl miR E —
R £15% - EEHE AR Ry 50 mo/dl I

R=: =B _EMHAHY 19 BMFBEFFS 1SO 15197:2003 70
ISO 15197:2013 gLt EiE R

THEIMAERE & 150 15197: 754 1SO 15197:
2003 fFAE 2013 fE

AccuChek Aviva Nano v a
AccuChek Compact a a
AccuChek Mobile a a
BG star S

Breeze va

Contour Plasma a

Contour USB v a
FineTouch va

Freestyle Lite va J
GL40 a

Glucomen LX A

GlucoSamrt Swing e

MyL.ife Pura s s
Omnitest 3 e

OneTouch Ultra a

OneTouch Verio A

OneTouch Vita va va
Smart Lab Mini .

Wellion Calla A

Modified from Hasslacher C, et al. Clin Lab 2013; 59:
727-33.
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 Incorrect use of BG meters

Operational « Inappropriate storage and usage of test strips

« Insufficient blood sample

« Incorrect performance of coding
« Inadequate patient education on the testing procedure

« Failure to clean the site for testing

» Temperature
Environmental
* Humidity

* Altitude

« Air, exposure of strips

« Peripheral blood perfusion
Physiologic » Oxygenation

« Bilirubin

» Hematocrit
 Hyperlipidemia

« Uric acid

« Ascorbic acid
Medicational » Dopamine

e |codextrin

» Acetaminophen
* Mannitol

« Maltose

Modified from Erbach M, et al. J Diabetes Sci Technol 2016 Apr 4. pii: 1932296816641433. Tonyushkina K, Nichols JH. J Diabetes

Sci Technol 2009; 3: 971-80.

& : MRS A AR C2R IR TEYE

Enzyme—-coenzyme GDH-FAD GDH-NAD GDH-PQQ GOD-FAD
Oxygen
Maltose Uric acid
Interference with Xylose Xylose Galactose Acetaminophen
Xylose Salicylates

Ascorbic acid

Modified from Heinemann L. Diabetes Technol Ther 2010; 12: 847-57.
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B e S5—J7iH » Al E Fr AR iz A il B il
{LE2F5 1 K it F A~ [F) L S FE R (enzyme) » 22
H i ey 7 75 B8 S8 L. B (GOD) F 4 7 B it & B

(GDH) WaAd » 742 e A [ A e i, 155 L % 12 I
fit (PQQ) ~ B FRIMRENG "KL HHE (FAD) ~ FEERINZ
RIS A E R (NAD) » b RN A EYE
HH# (K1) » Bla1ER i GDH-PQQ Al )5k
ZIMUBERR T+ RIS 53 4 7 i Bl (R 2
41 maltose ~ xylose &%, galactose » w]{E€r g ik [
FERRIE (Rl M IR s B 5 2 -

S EYTE

A IEESE T 30 FEEEY)E 6 FE T4 =M
B b g T 48 43 BT+ B B AT RE 2 ER 1M BE B
K I %E %) 45 ascorbic acid ~ acetaminophen -
dopamine ~ mannitol Eil maltose?®?® » [ Ky &%
FE A FIY icodextrin JERESEMTHE o lcodextrin &
B REZHER BN BB WA B8 P B A 53 i By
LA maltose By - o B L HEREY) - thg K
B 57 FERGEA A S 27 -
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FHERAR

LI B2 52 B R PR AE RS B S 2R
J5 JE R HE PR T sensor i S B 4 B e
AT L I 3R %5 755 L (hematocrit) (1 = 158 ' &
i) el B TRE H o PR TR TP RO B — e 5
o /K TR I R A = ek 12 A
BT IHRRL - EEUE R AR - 5 e MBS
IR BRAR > R 7K SO R I ER A AR e K
52 T € 3 o e 7 P - O B - 5 [RE IR B
(B B e 2028 < B R M L R A BR A 5
[RF - EE S REL A3 LR S R o+ A5 P40 8 11
Rl R B Bl I sl SRl o P 2 BT - Ly
BRI PRAG o IR AL s B S A A K I B o 5t
FEHIRH 20 - $R FA# % RS A LS (GOD) Myl fi

N - MABHEEEER

ZIMKERS » HAL B M B 1S B RE R M TR BUR
S AR & & & (Po, > 100 or < 44 mmHg) ¥
ATREHER > 15% & 3 031 .«

N RIBRER

T ~ SRR R o s 2 LB B A
W20+ PRI O BRAF il B Rk B - iR
REEFHRFRFERAIER - AR B
s B S R Ry - B ZIERZ IR ~ Bt
EOGHYIHTT - R EPARTERIREEA > 5
PRA R BRI - RS A R
SRR S PR R A o > BIANE S 7 EA]
AR R A -

L Accu-Chek FreeStyle OneTouch Rightht
La s = Performa Contour Plus Freedom Lite UltraEasy éﬁlﬁ% 0
iz e Roche Bayer Abbott J&J Bionime
HE 59 g 475¢g 39.7-45.4 g 40 g 57 g
TGN \% \% \% X \%
Tl & 0.6 L 0.6 pL 0.3 uL 1uL 0.75 pL
T RF 58 5 4% 5 5%

\%

2 R X AR & \ X X

ISO 2013 fZi#E
ZERATERIM \% \Y \% \Y; \%
ML 10-65% 0-70% 15-65% 30-55% 10-70%
ISO 15197 fzie 2013 Zfi 2013 2003 Not reported 2013
AL RIBHE R R \% \% \% X (BE#% 3MH) X (BiEk 4 @A)
AL F A EE FE b AL L&
ERAVEEE 500 480 400 500 1000
(R e peicy 10-90% 10-93% 5-90% 10-90% 10-90%
(B 8-44° C 5-45° C 4-40° C 6-44° C 6-44° C
j==l: el | 10-600 mg/dL  10-600 mg/dL  20-500 mg/dL 20-600 mg/dL 10-600 mg/dL
{EIMAE R \% \% X X X
7/14/30d ¢y \% \% \% X \%
IR dR1K Bk 1-25hr 4R1K X X
BATBRBRIEEE \% \% X X X
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Currently there are approximately 415 million diabetic patients worldwide, and are expected to reach 642 million
by 2024, implying that diabetes mellitus is a crucial global health concern. Goal of diabetes treatment is to reduce the
risk of diabetic complications and ensure stable blood glucose control. SMBG (self-monitoring of blood glucose) is
an essential link of good diabetes control. Recent studies provided new evidence that SMBG can effectively improve
blood glucose stability in type 2 diabetes patients. The ISO 15197 standard requirements for the accuracy of blood
glucose monitoring system had been renewed to the 2013 version, and mandate that it to be fully implemented by
the industry in 2016. In 2014, the US FDA also announced a draft for new standard of blood glucose monitoring
system. This suggested that the international standard for the accuracy of blood glucose monitoring system had been
strengthened. However, the accuracy of self-monitoring of blood glucose system is affected by many confounding
factors, such as inappropriate manipulation, different chemical properties of the reaction enzyme system, drug
interference. By selecting a blood glucose monitoring system that qualified with the latest international standard, and
properly avoiding those confounding factors of accuracy should made self-monitoring of blood glucose more reliable
and useful for diabetic patients. Furthermore, patient's self-awareness, effective and efficient counselling from a
qualified institute, and strengthening family support all are essential to ensure good diabetic control. (J Intern Med
Taiwan 2016; 27: 239-247)



