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Performance evaluation and regulatory development of
Self Monitoring Blood Glucose devices marketed in Thailand
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Abstract

Diabetes is a chronic disease and a public health problem in the world. Caring for
patients with diabetes is to control blood sugar levels as close to normal as possible. Performance
evaluation of self monitoring blood glucose (SMBG) devices is necessary for consumer safety
and treatment efficiency. The objectives of this study are to evaluate the precision and accuracy
of SMBG devices marketed in Thailand as well as to develop SMBG device regulation. Cross-
sectional study was performed on 26 SMBG commercial devices to evaluate precision using
the control materials of manufacturers and third parties and to evaluate accuracy by comparing
blood glucose value measured by SMBG commercial devices (using capillary whole blood of
volunteer’s fingertip) and automated routine service analyzer, Cobas 6000® as a laboratory
reference method. The intermediate precision result shows that 2 of 25 SMBG devices (8%)
reached the acceptance criteria of %CV < 5 at all glucose levels in case of using third party
control material and 13 of 26 SMBG devices (50%) in case of using manufacturer’s control material.
The system accuracy result shows that only 3 of 26 SMBG devices (11.54%) reached the minimum
acceptable 1SO 15197:2013 of > 95% of the measured glucose values fall within criteria, which
is more stringent than ISO 15197:2003.

There should be higher level of pre-marketing control for SMBG devices: technical
document submission under Article 6(2) of Medical Device Act 2008 and procedure for evaluation
of safety and performance of products including label for market approval, which is in line with
international practices and the ASEAN Agreement on Medical Device Directive. SMBG device
manufacturer should declare the information how to adjust the device for correct results and
provide the control materials covering clinical decision levels to the customer. Post-marketing
surveillance should be strengthened including enforcement of mandatory reporting requirements
such as adverse effect, device defect, field safety corrective action. Laboratory or testing facilities
should also be developed to support pre and post - market activities. Education for correct use

of SMBG devices is useful for consumer health care.

Keywords : Self Monitoring Blood Glucose (SMBG) devices, SMBG devices regulation,
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sectional study) Iy
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One-Touch Ultra 2®, One-Touch Ultra Easy®,
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On call Advanced®, On call PLus®, Accu-check
Performa®, Accu-check Active®, Accu-check
Advantage®, Accu-check Inform |I®, SD Codefree®,
SD Check GoLd®, Element®, Medisafe E><®,
Medisafe Fit®, Fine test Autocoding Premium®,
Glucocheck Easy®, Glucocheck Easy Pro®,
Gluco Dr Plus AGM-3000®, Gluco Dr AGM-2200®,

Gluco Leader®, Free Style Optium®, Free Style
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Optium H® sisiluaudn (Test strip) veua3oile
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mimuqmmmwﬁmmﬂﬁﬁw (Kit control solution)
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uawee (284+62.8 mg/dl) vinsusiliu Intraassay
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Tnethszsuihmaludessnuansiaiinldaneies
SMBG wsiagguluzuluures whole blood glucose
Wisuiisuiuasysutaalunaiauniiialdann
viaandenmlaensintuisslfuRnsuasinnisUsediv
System accuracy kag Clinical accuracy ANLNOUT

ISO 15197:2013
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AMULUSUTIU (% CV) wagiiaszsinnaieadiden
%CV lunnsgduthmaiinmatalifuiesas 5 way
Jowvay 10

2. Wpsgvanugnaes linaginseeusu
ISO 15197:2013 lnan15Useliiu System accuracy
fvualidesfisruiunanisnageufifianaueig
vassziumalsiiu + 15 me/dl itfesnindesas 95
fidnszauthaatiesnin 100 me/dl LazABsiaUIU
nan1svadeUTifianAumslaiu + 15% liidesndn
Zouay 95 AiAnszRuLAnasaLd 100 me/dl Juld
warn15UsELU Clinical accuracy wansnalagly
(1) Error grid analysis fifnunuaiisexsulddesdien
seuthaafinsaldlaidosndifosas 99 aglu Zone A
uag Zone B (2) Bland-Altman analysis T
A1ALeng (Difference) sewinaaniildanniaies
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1. msnwanuuiuh (Precision) uirnnuiedouslenaaoulaglianseunuannmuasguanes
il 9% Adunasiunmsgiugenidleldarseuauamnimues third party vadlormuainusivensui % cv
laiiAu 5% w3 10% luvazAisuuedosilinnsgusloinsussdiuluaning Intraassay dallvigazgenin

Wevhmausziiuluan1ie Interassay Aan15199 1 wazlvoyananisusziliuanuudugidansai 2

A19797 1 F1UIULATEINTITTLAULINNA LULEDANI8AULBINAAIULIUEN (Precision) WanmiuaLnam % CV
laiiAiu 5% e 10%

Uszliulagldansaavau Uszdiulagldansaauay
ANAINVDIGHER AMATNYBY third party

5ﬂuﬁuLﬂ§a€ﬁﬁﬂU/ Ol 5ﬂmum‘§aaﬁmu/ Sauay

FIWIUATBY | bADTIHIY | DIWIUATEY | LATBITINIU

NInuANUszIsIU sneusi NInuANUszIdiu sneush
Intraassay (Repeatability) %CV lsiiiu 5% 20/26 76.92 9/25 36
Interassay (Intermediate precision) %CV laitfiu 5% 13/26 50 2/25 8
Intraassay (Repeatability) %CV Taiiiu 10% 24/26 9231 20/25 80
Interassay (Intermediate precision) %CV lailiu 10% 24/26 92.31 12/25 48

A19197 2 Yoyanan1susiiuAuuiugn (Precision) YaATEINTIATEAULINNALUGDAMEALLDS

Usziliulagldansaivanannmuasdinin Usziiulngldansaiuaunnnineas third party
%CV %CV %CV %CV
Meter Intraassay Interassay Intraassay Interassay
No. (Repeatability) (Intermediate precision) (Repeatability) (Intermediate precision)
L(l) M(Z) H(3) L(l) M(Z) H(3) I_(1) M(Z) H(3) L(l) M(Z) H(3)
1 NAY | 384 | NA NA | 481 | NA | 384 | 425 | 392 | 381 | 387 | 4.19
2 NA 1.25 NA NA 3.61 NA 3.07 3.05 3.90 11.64 7.27 5.67
3 NA 1.25 2.02 NA 5.83 5.95 8.26 3.43 3.50 8.89 4.88 5.62
a NA 1.90 NA NA 3.09 NA 5.02 2.95 1.80 4.98 5.94 5.26
5 3.56 1.60 4.21 5.59 3.64 4.34 3.86 3.00 6.66 6.09 6.41 4.81
6 NA 2.12 4.29 NA 3.67 4.84 4.37 3.19 7.73 4.50 6.83 5.13
7 NA 2.41 NA NA 3.35 NA 3.59 1.98 1.37 6.21 6.78 3.90
8 NA 1.63 NA NA 2.41 NA 2.69 2.61 1.27 7.06 7.17 591
9 1.33 NA 1.09 2.68 NA 8.96 2.11 1.57 2.92 5.03 6.68 4.45
10 NA 3.08 2.50 NA 3.53 241 2.53 2.48 2.60 18.05 7.56 7.59
11 5.59 2.28 3.03 9.57 6.45 5.06 4.02 6.05 12.85 5.65 3.20 6.56
12 NA 2.40 1.74 NA 2.34 4.79 6.88 4.59 1.40 22.86 7.27 3.01
13 2.61 2.28 NA 8.22 12.82 NA 5.86 2.36 4.88 7.07 8.19 15.40
14 3.75 NA 1.98 6.47 NA 3.36 3.84 2.56 6.91 12.95 6.18 7.62
15 1.39 NA 1.02 3.12 NA 2.04 1.41 1.23 9.22 3.09 2.52 3.01

-
34_| FDA Journal : January-Apil 2018




M15197 2 (M)

Uszliulagldansaruauanninvasduan Uszliulngldansaruguanninead third party
%CV %CV %CV %CV
Meter Intraassay Interassay Intraassay Interassay

No. (Repeatability) (Intermediate precision) (Repeatability) (Intermediate precision)

o | ye | @ o | ye |y o [ ye | @ o | ye | y@
16 10.77 3.54 2.86 NA 5.10 5.21 15.63 7.27 3.85 6.30 5.85 6.20
17 10.64 7.12 5.63 6.46 7.65 5.14 4.61 1.22 4.14 13.15 9.53 6.66
18 376 | 344 | 170 | 1013 | 1013 | 278 | © O O © o o
19 NA 4.03 3.35 NA 5.20 4.25 4.48 6.24 11.39 6.35 19.17 5.04
20 NA 7.15 NA NA 6.12 NA 6.93 2.97 3.29 8.19 4.29 3.46
21 9.93 NA 2.77 9.20 NA 5.05 6.40 7.38 4.83 16.45 17.00 10.48 b o]
22 7.36 NA 7.13 4.92 NA 3.17 2.66 3.52 8.42 23.08 24.78 13.10 a
23 NA 4.76 4.18 NA 2.40 2,77 4.63 4.39 2.86 11.80 22.72 13.51 E
24 NA 2.33 NA NA 3.61 NA 5.38 5.11 16.40 23.70 34.68 7.00 E
25 NA 1.61 1.97 NA 4.51 2.12 12.03 2.61 2.22 29.00 20.36 14.53 E
26 3.82 3.69 3.61 8.55 1.63 2.72 6.94 6.40 5.48 17.38 13.46 11.02 v

1) 2 (3) (4)
low glucose conc. ~ moderate glucose conc. — high glucose conc.  NA= Not Applicable

Mnnmsiguanlifasmuauaaamlundudussudnan © lienaussiiulagldansniuau
AAMYA third party AuiaTesiilé

2. MafnwArmgndes (Accuracy) Sinsnszeivesmududuresssduimaludonlusoshg
n373 inFemniAdeafimansseivesaududuluiegmanseunquarssduinaludenttmun

Tusmsg i ISO 15197:2013 Fannsnsil 3

A157971 3 N1TNTLAYHIVDIANUIUVUVBITLAVUNA LU IDE19MTID

seduthana LA \A30di \A3adi \A3adi LAl \Aadi \A3adi

(mg/dl) 1-4 5-9 10-15 16-20 21-23 24 25-26
>50 - 80 14 15 13 11 24 16 17
>80 - 120 73 49 58 65 60 63 45
>120 - 200 28 32 33 35 35 37 36
>200 - 300 16 16 17 17 25 10 15
>300 - 400 10 12 7 10 14 10 8
> 400 5 5 3 5 5 5 7

IWDNAANAT 146 AU 129 AU 131 AU 143 Ay 163 AU 141 Au 128 AU
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MNMsUsEEILAToIIMLA 26 1584 VORIRTIMNY 14 UTEN wudndl 3 509 (13097l 3, 18, 24)
Aoy 11.54% ﬁﬁmmgﬂﬁaqﬁmiwu (System Accuracy) RUNININTIIU haedl 7 509 (A3ead 1, 3,
4,9, 18, 24, 25) Ay 26.92 % lFunsgruANLgNFBwnuAGTn (Clinical Accuracy) LA3psfiflnugndes
Fuszuuiaedestulinugniosinuadingas Taswedes SMBG nietosiidnuliedudssaviandusius
(1) = 0.9 Fuansarudenndosiuminsadenlunaaulasiniodieseidnluifnassuililumiinned
maisUfoRnsusedriu famnssii 4

M19197 4 Han15UTEEIUANGNABY (Accuracy) UB4ATBINTIATEAULIMATULERAMEAULDINIUNINTIY
ISO 15197:2013

System Accuracy Clinical Accuracy
Relative number of results | Relative number of results Error grid Bland- Correlation
= 95% within £ 15 mg/dl = 95% within + 15% analysis *** Altman analysis
& at blood glucose conc. at blood glucose conc.
R <100 me/dl > 100 mg/dl
Within | Within [ Within [ Within | Within | Within | 99% of results % of blood r=0.9
=5 + 10 2z 15 +5% | £10% | +15% within CEG glucose conc.
mg/dl mg/dl | mg/dl (Consensus within Mean
Error Grid) + 1.96 S.D.
zones A + B
1** 38.00 66.00 78.00 54.17 78.13 90.63 99.32 93.00 0.98
2 68.00 82.00 86.00 88.46 91.67 98.96 97.95 94.00 0.99
3 xx 82.00 96.00 98.00 96.88 98.96 | 100.00 100.00 93.00 0.99
axx 72.00 82.00 92.00 91.67 94.79 97.92 99.32 93.84 0.98
5 86.84 94.74 97.37 84.62 90.11 94.51 98.45 93.80 0.97
6 57.89 68.42 73.68 68.13 80.22 89.01 96.90 93.80 0.97
7 71.05 81.58 84.21 78.02 85.71 93.41 96.90 94.57 0.98
8 71.05 84.21 89.47 79.12 90.11 93.41 96.90 94.57 0.98
9xx 73.68 84.21 97.37 87.91 90.11 94.51 99.22 93.80 0.99
10 80.00 82.22 91.11 76.74 84.88 90.70 98.47 93.13 0.99
11 53.33 75.56 80.00 61.63 73.26 80.23 94.66 93.89 0.96
12 77.78 82.22 88.89 76.74 83.72 88.37 96.95 93.13 0.97
13 68.89 84.44 95.56 59.30 69.77 70.93 98.47 93.89 0.92
14 42.22 57.78 82.22 46.51 7791 87.21 98.47 93.13 0.98
15 48.89 71.11 84.44 7791 88.37 93.02 98.47 93.89 0.98
16 26.09 43.48 65.22 55.67 75.26 86.60 97.20 93.01 0.97
17 50.00 65.22 78.26 79.38 89.69 96.91 98.60 94.41 0.96
18* ** 65.22 82.61 95.65 85.57 92.78 96.91 99.30 94.41 0.98
19 26.09 47.83 69.57 55.67 84.54 89.69 97.90 92.31 0.97
20 50.00 67.39 78.26 82.47 91.75 94.85 95.10 94.41 0.96
21 50.00 63.24 79.41 63.16 77.89 87.37 94.48 93.25 0.98
22 26.47 35.29 66.18 55.79 71.58 81.05 96.32 94.48 0.95
23 64.71 77.94 95.59 83.16 88.42 93.68 98.16 93.87 0.99
24* ** 87.50 97.50 | 100.00 94.06 96.04 97.03 100.00 92.20 0.96
25%*% 47.50 75.00 85.00 56.82 81.82 87.50 99.22 92.97 0.98
26 80.00 85.00 92.50 82.75 87.50 93.18 98.44 9297 0.98
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