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ABSTRACT
Evaluation of the accuracy of blood glucose
meters using venous blood in oral glucose
tolerance test in pregnant women

Background:  While evaluating the
diagnostic performance of venous blood
glucose measured with blood glucose meters in
diagnosis of gestational diabetes, we had the
opportunity to assess the accuracy of the blood
glucose meters. Objectives: To assess the
accuracy of blood glucose meters using venous
blood in the glucose tolerance test in pregnant
women. Methods: 230 pregnant women at 24 -
32 weeks of gestation were tested for 75 gr oral
glucose tolerance test with blood samples at 0,
1 and 2 hours. Venous plasma glucose
concentrations were quantified in the
laboratory by a biochemistry analyzer and
measured with 2 blood glucose meters (GMT)
Contour TS and One Touch VerioPro Plus. The
modified Bland — Altman chart, the mean of
the absolute values of the relative
differences (MARD) and the ISO 15197: 2013
standards were used to evaluate the accuracy of
the meters when taking the laboratory venous
plasma glucose concentrations as the reference
values. Results: The relative bias of the
Contour TS meter measurements was -8.5%
with the 95% confident interval and 95%
agreement limits of -7.4% to -9.6% and -23.0%
to +5.9%, respectively. The relative bias of
One touch VerioPro Plus meter measurements
was -5.6%, statistically significantly lower than
that of Contour TS meter (p < 0.001), with the
95% confident interval and 95% agreement
limits of -4.7 to -6.5% and -20.5% to +9.4%,
respectively. The MARD of the Contour TS
meter and the One touch VerioPro Plus meter
was 944 = 6.15%, and 7.60 = 5.61%,
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respectively, and the former’s was statistically
significantly higher than the latter’s (p < 0.001).
The proportions of samples that met the
standards according to ISO 15197: 2013 of the
Contour TS meter in the venous plasma
glucose range < 5.6 mmol/L, > 5.6 mmol/L and
in the whole range were 91.4%, 83.8% and
86.7%, respectively; the corresponding values
of the One touch VerioPro Plus meter
were 95.3%, 90.8% and 92.5%, respectively.
Conclusions: The bias of both GMT
measurements was significant and both did not
meet ISO 15197: 2013 requirements.
Key words: glucometer, accuracy, venous
blood sample.

TOM TAT

Trong khi tién hanh danh gia hiéu ning
chan doan ciia glucose mau tinh mach do bang
may do glucose mau trong chan doan dai thao
duodng thai ky chung t6i ¢6 co hdi danh gia do
chinh xac cia cac may do glucose mau. Muc
tiéu nghién cwu: Panh gia d6 chinh xac cua
cac may do glucose mau bang st dung mau
tinh mach trong nghiém phap dung nap
glucose trén phu nit mang thai. Phwong phap
nghién ciru: 230 phu nit mang thai & tuan thai
24 — 32 dugc lam nghiém phap dung nap
glucose 75g udng, xét nghiém mau tai cac thoi
diém 0, 1 va 2 gid. Nong do glucose huyét
tuong tinh mach dugc dinh lugng trong phong
xét nghiém va dugc do bang 2 may do glucose
mau Contour TS va One Touch VerioPro Plus.
Str dung biéu do Bland — Altman sira doi, trung
binh ctia cac gia tri tuyét dbdi cua cac khac biét
twong ddi (Mean of Absolute Relative
Differences — MARD) va tiéu chuian ISO
15197: 2013 dé danh gia do chinh xac ciia cac
méy do glucose mau khi ldy nong do glucose
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huyét tuong tinh mach labo 1am gia tri tham
chiéu. Két qua: Sai chénh tuong ddi (relative
bias) cia may Contour TS 1a -8,5% vdi khoang
tin cdy 95% va giéi han dong thuan (95%) lan
luot 1a -7,4 — -9,6%, -23,0% — +5,9%, sai
chéch twong dbi cia may One touch VerioPro
Plus 14 -5,6%, thip hon c6 ¥ nghia théng ké so
voi1 may Contour TS (p < 0,001) voi khoang tin
cdy 95% va gi6i han dong thuan (95%) lan
luot 1la -4,7% — -6,5%, -20,5% — +9,4%.
MARD ctia may Contour TS 1a 9,44 + 6,15%
cao hon c6 ¥ nghia thong ké so v6i cua may
One touch VerioPro Plus voi gia tri 7,60 +
5,61% (p < 0,001). Ty 1é mau dat tiéu chuan
theo ISO 15197: 2013 ctia may Contour TS &
dai glucose huyét twong tinh mach < 5.6
mmol/L, > 5,6mmol/L va chung lan luot 1a
91,4%, 83,8% va 86,7%, cac gia tri tuong ing
cia may One touch VerioPro Plus 1a 95,3%,
90,8% va 92,5%. Két ludn: : Sai chéch cia cac
két qua ciia cac GMT so vé6i két qua labo 1a
dang ké va ca hai GMT khéng dat tiéu chuin
ISO 15197: 2013.

Tir khéa: mdy do glusoce mdu, mau mdu
tinh mach, do chinh xdc.

Tac gia lién h¢: L& Quang Toan

Ngay nhén bai: 12/9/2022

Ngay phan bién khoa hoc: 12/10/2022

Ngay duyét bai: 2/11/2022

1. PAT VAN DE

bai thao duong thai ky (DTDTK) dang tr&
thanh van de y té trén toan cau va ¢ Viét Nam
do ty 1€ méc ngay cang tang cao. O Viét Nam,
ty 16 DPTDTK rat cao, dic biét & cac thanh phé
I6n, 1én dén 1én dén 20,3% [1]. Chan doan
DTPTK duya vao nghiém phép dung nap
glucose uéng (NPDNG) 75 hoic 100 g voi
dinh luong glucose huyét twong tinh mach
trede va 2 — 3 thoi diém sau udng glucose.

Tuy nhién, d6i véi diéu tra dich t& hoc
DTPTK trén pham vi rong nhu vung sinh
thai hoac toan quéc, viéc xét nghi€ém glucose
mau huyét trong tinh mach 1a khong kha thi
do ndng do glucose trong mau giam di trong
qua trinh van chuyén tir thuc dia dén phong
xét nghiém trung tam. Vi vay, st dung may

do glucose mau (GMT) tai chd dugc chap
nhan dé st dung trong cac diéu tra dich té
hoc BDTb va bPTDTK.

Cac thé hé GMT hién nay thuc chat do
ndng do glucose huyét trong mao mach do que
thir dugc thiét ké ¢ chu trac ngin can hdng
cau trong mau mau tiép xtic véi hoa chét trong
que thir. Tuy nhién, ndng d6 glucose huyét
trong mao mach cao hon ndng dd glucose
huyét tuong tinh mach, dac biét la sau an hoac
ubng glucose, voi chénh léch tir 20 — 40%
[2],[3] do glucose dugc hép thy mé khi di qua
mao mach. Do nong do glucose huyét trong
tinh mach do bang GMT tai chd s& han ché
dugc su chénh léch nay va nhu vy co thé 1a
phuong phap thay thé cho do glucose huyét
twong mao mach trong diéu tra dich t& hoc
DTP va DPTPTK. Tuy thé, do nong do glucose
huyét twong tinh mach bang GMT tai chd van
¢6 nhitng sai s6 dang ké do nhiéu yéu t khac
nhau. Céc nghién ciru cho thdy chi c6 11,8 —
51,2% may GMT dat tiéu chuan ISO 15197:
2013 [4],[5]. Vi vdy, chung toi di tién hanh
nghién ctru dénh gia hi¢u niang chan doan cia
glucose mau ftinh mach do bing cac GMT
trong chan doan PTPTK dua trén NPDNG,
két qua duoc ding tai trong mot bai bao khac.
Mat khac, danh gia d6 chinh xac cua cac GMT
cling cung cap thém cac thong tin giup dua ra
lwa chon may GMT dé sir dung trong diéu tra
dich t& hoc TP va PTPTK. T chiic ISO va
Co quan Thyc pham dugc pham M§ yéu cau
cac nha san xuidt GMT so sanh két qua cua
glucose mau mao mach do bang GMT vai két
qua tham chiéu 1a glucose huyét twong cua
cing mau mau mao mach dinh lwong bang
phuong phép hoa sinh trong phong xét nghiém
(phwong phap tham chiéu) [6]. Sir dung mau
tinh mach thay cho mau mao mach la mét lya
chon thay thé hoan toan tuong dong trong danh
gia d¢ chinh xac cta cac GMT.

Nghién ciu dénh gia hiéu nang chan doan
clia glucose mau tinh mach do bang cac GMT
trong chan doan DTDTK néu trén day 1a co hoi
dé chung toi danh gia do chinh xac cua cac
GMT méi muyc tiéu: Panh gia do chinh xac cua
cac may do glucose mau bang s dung méau
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tinh mach trong nghiém phap dung nap
glucose trén phu nit mang thai.

2. PHUONG PHAP NGHIEN CUU

2.1. Cac loai may do glucose mau va que
thir dwge danh gia

May va que thia glucose One touch
VerioPro Plus (OT) cua Hang Johnson &
Johnson st dung phuong phap hoa dién cuc;
que thir st dung enzyme Flavin Adenin
Dinucleotide Dependent Glucose
Dehydrogenase — FAD-GDH; hoat dong ¢ dai
hematocrit 20 — 60%. May do va que thu
Contour TS (CT) cua Hang Bayer st dung
phuong phap hoa dién cuc; que thir st dung
enzyme  Flavin  Adenin  Dinucleotide
Dependent Glucose Dehydrogenase — FAD-
GDH; hoat dong & dai nhiét do 5 — 45°C va
hematocrit 0 — 70%.

2.2. Phu nir mang thai tham gia nghién
ciru

Tdng sb 230 phu nit (PN) mang thai & tuan
thai 24 — 32, sébng mot s6 xd/phudng cua
Huyén Gia Khanh (Tinh Ninh Binh), TP Hung
Yén va Huyén Luong Son (Tinh Hoa Binh) va
ddng ¥ tham gia nghién ctru dugc tuyén chon.
Loai trir nhitng PN ¢6 tién st DTD trude do, bi
cac bénh ly khac hodc dung thuéc anh dén
chuyén héa glucose.

2.3. Thiét ké va tién hanh nghién ctru

Nghién ciru dugc tién hanh tir thang 9/2018
dén thang 12/2019.

Thyc hién nghiém phap dung nap glucose
ubng (NPDNG) uong 75g theo quy chuan hién
hanh, do nong d¢ glucose mau tinh mach
(MTM) bang cac may do gluocse mau (GMT),
dinh luong glucose huyét twong tinh mach
(HTTM) bang may phan tich héa sinh sir dung
phuong phap enzym hexokinase tai Khoa Hoa
sinh, Bénh vién Noi tiét TW.

Buoc 1:

1/ Lay MTM lac d6i 6 TM céng tay vao
bom tiém (gitt lai 0,1 - 0,2ml dé do glucose
mau bang may do glucose mau), bom mau vao
ong nghiém ETDA, dé ngay vao nudc da dam
va tach huyét twrong trong vong 30 phit, bao
quan mau huyét twong trong thung lanh co da
kho (nhiét do 2 — 8°C).
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2/ Po glucose MTM con lai trong bom tiém
& budc trén bang 2 GMT. Thuc hién cac budc
do bang GMT theo quy trinh cia timg may,
nhung thay vi chich dau ngén tay ldy mau mao
mach thi ding MTM con lai & bom tiém.

Buwée 2: Cho PN mang thai udng dung dich
glucose pha tur 82,5g¢ glucose monohydrat,
twong duong 75g glucose khan (anhydrous)
v6i 250 — 300 ml nude tring, ubng tir tir trong
5 phut.

Buwoc 3: Lap lai nhu bude 1 véi MTM vao
thoi diém 1 gio sau udng glucose.

Buwoc 4: Lap lai nhu bude 1 voi MTM vao
thoi diém 2 gior sau udng glucose.

Buwéc 5: Cac mau huyét trong duge chuyén
vé Phong xét nghiém Khoa hoa sinh, Bénh
vién Noi tiét Trung wong dé phan tich trong
vong 8 tiéng ké tir khi 1dy mau bang may sinh
héa ty dong AU 5800 cung kit thir Beckman
Coulter.

2.4. Phén tich s6 liéu

Str dung phan mém SPSS 20.0 dé xu 1y va
phan tich s6 ligu

So sanh ndng do glucose mau TM do béng
GMT véi glucose HTTM dinh lugng bang may
phén tich sinh hoa (két qua Labo).

- Str dung T-test cip dé so sanh timg cap gia
tri trung binh ctia cac nong do glucose MTM
do bang timg GMT vd&i glucose HTTM Labo.

- Dung biéu d6 Bland-Altman [7] stra ddi
dé biéu dién sy khac biét gitta glucose MTM
cua cac GMT véi glucose HTTM Labo trén
truc tung, con truc hoanh biéu dién gia tri
glucose HTTM Labo (phuong phap tham
chiéu), tinh cac gia tri sai chéch (bias) tuyét dbi
va twong d6i kém gi6i han twong dong (trung
binh — 1,96SD (gi¢i han duéi) dén trung binh +
1,96SD (gidi han trén), khoang tin cay 95%.

- Tinh chi sb trung binh cta cac gi4 tri tuyét
d6i ctia cac khac biét twong ddi (mean of
absolute values of relative differences — MARD)
theo cong thuc [8] gilta glucose mau TM do
bang cac GMT véi glucose HTTM Labo:

Yr (R — Ti) x 100%)]
n

Trong do: R 1a gia tri do bang phuong phép

tham chiéu (két qua Labo); T 1a gié tri do bang

MARD =
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phuong phap so sanh (két qua GMT).

- Tinh ty 1& két qua GMT dat tiéu chuén

ISO 15197: 2013 [9] véi két qua Labo la gia tri

tham chiéu:

Bang 2.1. Tiéu chuin vé do chinh xac d6i véi GMT theo ISO 15197: 2013 [9]

O dai ndng do glucose huyét tuong

Ty 1¢ miu can dat 95%
. + 15mg/dL 0
Trong khoang (0.83mmol/L) +15%
< 100mg/dL > 100 mg/dL

(5,6 mmol/L)

(5,6 mmol/L)

3. KET QUA NGHIEN CUU

Tépg 56 ¢o 230 PN mang thai tham gia nghién ctru, t7u6i tir 17 dén 43, tudi trung binh 27,7 +
5,4 tudi, 31,9% tudi < 25, 33,3% tudi 25 — 29, 21,6% tudi 30 — 34 va 13,1% tudi > 35. Tuén thai
tir 24 dén 32, trung binh 27,6 + 2,6, 59,2% c6 tuan thai 24 — 28, 40,8% tuan thai >28 — 32,

Bang 3.1. So sanh glucose mau TM do bang cac GMT véi glucose HTTM Labo trong NPDNG

Thoi Sai chéch so véi glucose )
diém Glucose ¥§ * (S:g HTTM Labo P (s.or saflh
. - . . gia tri
(NPDN mau (mmol/L) Tuyét doi | Twong doi | ¢ryng binh)
G) (mmol/L) (%)
HTTM labo | (1) ‘;;31 fg’;;‘ ; ;
p12<0,001
0gic | MayCT | (2) 4’33 ? - (6)’21 035£041 | -72£85 | pi3<0,001
’ ’ P23 < 0,001
May OT | (3) 4’343 - (6)"3‘5 024034 | -49+72
HTTM labo | (1) fg illsiss - ]
p12< 0,001
lgis |MayCT | 73’379:15’628 0,84+0,63 | -100+£7,0 | pi3<0.001
’ ’ p23 < 0,001
May OT | (3) 73:6;‘_*114658 20,59+0,67 | -68+82
HTTM labo | (1) 74211314528 ; ;
p12<0,001
205 | MayCT | (2) 63’599 _i113’414 0622049 | 84+63 | pi3<0,001
’ ’ p23 < 0,001
May OT | (3) 63’893314501 038053 | -5.0+74

Chii thich: HTTM: huyét trong tinh mach; TB: trung binh; SD: d 1éch chuan; TN: thip nhat;
CN: Cao nhat; CT: Contour; OT: One touch.
Cac két qua cna cac GMT thap hon c6 ¥ nghia thong ké so véi két qua labo & tit ca 3 thoi
diém — co sy sai chéch am giira cac két qua ciia GMT so vé6i két qua labo. Cac két qua clia may
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Contour (CT) lai thip hon so véi may One Touch (OT) ciing & ca 3 thoi diém co ¥ nghia thong
ké. Su sai chéch thip nhat 1a thoi diém 0 gid va cao nhat vao thoi diém 1 gio.

Bang 3.2. So sanh glucose mau TM do bang cac GMT véi glucose HTTM labo gdp chung
3 thoi diém theo cac dai glucose HTTM labo

Trung binh tufeltni;co ?Z’ertn; Khac biét twong ddi (%)
(SD; mmol/L) | 'gpy imol/L) | Tb (SE; SD) | KTC 95% | GHPT 95%
Glucose HTTM Labo < 5,6 mmol/L
Labo | (1) | 4,73 (0,39) - ; ] ]
Méy CT | (2) | 4,40 (0,49) | -0,33(0,39) |-6,9(0,58;8,3) | -5.8—-8,1 | -23,1—+9.,4
May OT | (3) | 4,49 (0,44) | -0,24 (0,36) | -4,8(0,49;7,6) | -3,8—-5.8 | -19,7 —+10,1
p gi z 8:88} <0,001 <0,001
Glucose HTTM Labo > 5,6 mmol/L
Labo | (1) | 7.94 (1,66) ; ; _ ]
Méay CT | 2) | 7,17(1,52) | -0,77(0,57) |-9.5 (2,46;6,6) | -4.6 —-14,4 | -22,9-+33
May OT | 3) | 744(1,52) | -0,51(0,62) |-6,0(1,71;7,6) | -2,6—-94 | -21,3—+8.8
P e 8288} <0,001 <0,001
Glucose HTTM Labo chung
Labo | (1) | 6,72 (2,05) ; ; _ ]
Méay CT | 2) | 6,12(1,83) | -0,60(0,55) | -8.5(0,65;7.4) | -7.4—-9,6 | -23,0—+5,9
May OT | 3) | 6,32(1,88) | -0,40(0,55) |-5.6 (0.47;7,6) | -4,7—-6,5 | -20,5—+9,4
r ] o | @

Chii thich: HTTM: huyét tuong tinh mach;
TB: trung binh; SD: d9 léch chuan; KTC 95%:
khoang tin cdy 95%: TB - 1,96 SE (sai s
chuén dén) TB + 1,96 SE; GHDT 95%: gidi
han dong thuan 95%: TB — 1,96 SD dén TB +
1,96 SD.

- Vé sai chéch tuyét doi gitta két qua cua
GMT véi glucose HTTM labo:

Trong ca 2 dai glucose HTTM labo (< 5,6
va > 5,6mmol/L) va chung cho tat ca cac gia tri
glucose HTTM labo (bang 3.2, biéu d6 3.1):
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Két qua ciia cac GMT déu thap hon cua labo
(sai chéch am); mirc sai chénh tuyét ddi o dai
glucose labo > 5,6 mmol/L cao hon & dai < 5,6
mmol/L; sai chénh tuyét d6i cua may Contour
déu cao hon so voi may One touch, rat co ¥
nghia thong ké (cac gia tri p déu < 0,001). Cac
khoang tin cay 95% cuia cac ca 2 may o ca 2
dai va chung cho toan bd gia tri glucose déu
khong chira 0 (thap hon 0).

- Vé sai chéch twong dbi giita két qua cua
GMT véi glucose HTTM labo:
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Tuong ung vai sai chéch tuyét ddi, cac sai
chéch trong cé 2 dai glucose HTTM labo (<
5,6 va > 5,6mmol/L) va toan by dai glucose
HTTM labo (bang 3.1 va biéu dd 3.1) clia may
méay One touch déu thip hon so véi may
Contour ¢ ¥ nghia thong ké véi cac gia tri p
déu < 0,001. Khoang tin cdy 95% cua céc sai
chéch twong ddi cta ca 2 may o ca 2 dai

glucose va toan b dai glucose mau déu khong
chira gia tri 0 (déu thap hon 0). Gidi han dong
thuan (95%) cta may Contour va may One
touch chung tuong tmg 1a -23,0 dén +5,9% vf -
20,5 dén +9,4%.

Sai chéch twong dbi cia mdi GMT & dai
glucose mau < 5,6 mmol/L cao hon ¢ dai
glucose mau > 5,6mmol/L.

A
40

Gidi han trén d8ng thudn 95%

{Contour ¥G - Lab VPG)/Lab VPG

—_ (mean + 1 96501 5 gog
=
o o Mean:D—B,E%
L2 =1
oo 2
K 5 -23.0%
oig. 7 o LR Gigi han dudi dang thudn 95%
30+ % LI {mean - 1 955D)
o a o
40 T T T T T T
3 5 g 10 13 15

Lab VPG (mmol/L)

= B
e 40
é 9 a
L) ]
o 30
E (=1 [=]
o 207 & Gidi h?ntrén 651'n Btggzjin 95%
[l " mean + 1, 0
& $ o 0,0 9.4%
S o % ; Mean. 5 6%
o & 5 e
g -107] E%%:%z @ ;“‘ o
aQ

o 0 . o _ ° ‘ -20,5%
2 ° & Gidi han dudi ddng thudn 95%
O -30+ (mean - 19650)

-40 T T = T T T

£| (i1 9 12 15

Lab VPG (mmoliL)

Biéu d6 3.1. Biéu d6 Bland-Altman: Khac biét twong ddi (%) gitta glucose mau TM do béng
GMT so v6i glucose HTTM labo gfp 3 thoi diem NPDNG; A: Glucose TM do bang GMT
Contour; B: Glucose TM do bang GMT One touch; VG: Glucose tinh mach; Lab VPG: glucose

huyét twong tinh mach Labo.

Bang 3.3. Chi s6 MARD cuia cac GMT (dbi chiéu véi glucose HTTM Labo)
MARD (TB = SD, %)
May Contour | M3y One touch

Glucose HTTM labo n
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Thoi diém Oh 230 9,06 + 6,40 7,25 + 4,83 <0,001
Thoi diém 1h 230 10,42 + 0,42 8,65 = 6,13 <0,001
Thoi diém 2h 230 8,85+ 5,63 6,90 = 5,67 <0,001
Gop3 | <S.6mmol/L 262 8,79+ 6,16 738+5,16 0,001

thoi > 5,6mmol/L 428 9,84 +6,11% | 7,74+587 <0,001
diem | Chung 690 9,44+ 6,15 7,60 + 5,61 <0,001

Chui thich: So sanh MARD cua ting may gitra dai glucose Labo <5,6 vi > 5,6mmol/L: * p <
0,05; NS: khong c6 y nghia thong ké.

MARD (trung binh cac gid tri tuyét di cua cac khac biét trong ddi giita két qua GMT véi két
qua Labo — mean of absolute values of relative defferences) (bang 3.3) trong cac thoi diém coa
may Contour thip nhét 1a 8,85%, cao nhat 1a 10,42%, gop chung 3 thoi diém 1a 9,44%, clia may
One touch tuong tng la 6,90%, 8,65% va 7,60%. MARD cua may Contour ¢ dai glucose HTTM
< 5,6mmol/L cao hon so v6i ¢ dai > 5,6mmol/L, c6 ¥ nghia thong ké&. MARD ctia may One
touch thap hon so voi may Contour & timg thoi diém, & ca 2 dai va gop chung 3 thoi diém, déu
¢6 ¥ nghia thng ké.

Bing 3.4. Két qua glucose TM do bang cic GMT theo tiéu chuan ISO 15197:2013

Khoing glucose Labo
e e . . <100mg/dL >100mg/dL
GMT Chi tiéu danh gia (5,6mmol/L) (5,6mmol/L)
+ 15mg/dL Chung
mg o
(0,83mmol/L) +15%
Mau trong khoang (dat 235 363 598
tiéu chuan) (1) 91,4% 83,8% 86,7%
Contour Mau khac biét dudi 19 69 88
ontou ngudng 7.4% 15,9% 12,8%
Mau khac biét trén 3 1 4
ngudng 1,2% 0,2% 0,6%
Mau trong khoang (dat 245 393 638
tiéu chuan) (2) 95,3% 90,8% 92,5%
One touch Mau khac biét dudi 11 36 47
ngudng 4,3% 8,3% 6,8%
Mau khac biét trén 1 4 5
ngudng 0,4% 0,9% 0,7%
< 0,001
P1-2(test McNemar) 0,076 < 0,001

*: So sanh ket qua glucose glucometer véi glucose HTTM Labo.

Két qua trén bang 3.4 va biéu dd 3.2 cho thay: Déi chiéu voi két qua glucose HTTM labo lam
gia tri tham chiéu theo tiéu chuan ISO 15197:2013, két qua glucose mau TM do bang may
Contour cé ty 1& dat tiéu chuan 13 91,4% va 83,8% tuong tng & dai nong do glucose < 100mg/dL
(< 5,6 mmol/L) va > 100mg/dL (> 5,6 mmol/L) va ty 1¢ chung dat 86,7%%; két qua do bang mau
One touch co6 ty 1é twong ung cao hon, lan luot 13 95,3%, 90,8%% va 92,5%. Ca 2 may cé két
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qua chua dat yéu cau Iso 15197:2013 (> 95% mau dat). Ty 1é mau dat tiéu chuén chung va & dai
glucose THTM > 5,6 mmol/L cua may One touch cao hon c6 y nghia thong ké so v4i may

Contour.
A

37 Mean: - 0,60; SE: 0,02; SD: 0,55 {(mmoliL)

3]
= Lab VPG + 15%
= 29
o 1 Lab VPG +0.833
= N 2 P e MG 1,965D: 0,49
2 3
=
=
-]
=
=1
[

=4 T T T T T T T T T T T T T T

3 4 5 [ i ] ] 10 11 12 13 14 15 16
Lab VPG (mmol/L)
B

4= Mean: -0,40; SE: 0,02; SD: 0 55 {mmal/L)

3
Q (=]
E o = Lab VPG + 15%
= 2 @

L PG +

£ 1 Lab VPG 10833 Mean + 1,96SD: 0,68
w
=
k=
=
=2
@
=
S

T
10

Lab VPG (mmol/L)

Biéu do 3.2. Biéu do Bland-Altman: Mau dat muyc tiéu ISO 15197: 2013: ving ndm giita 2
duong gap khuc (£ 0,833 mmol/L hay 15mg/dL véi ndong d6 glucose HTTM Labo < 5,6mmol/L

va £ 15% véi nong do glucose HTTM Lab
Contour; B: Glucose TM do bang GMT One
huyét tuong tinh mach Labo.

4. BAN LUAN

4.1. Vé phuong phap nghién ctru

Pé danh gia do chinh xac cia GMT céc
huéng dan hién nay yéu cau ddi chiéu két qua
glucose mau cia GMT vai phuong phap tham
chiéu bang may hoa sinh trong labo. Mau dugc
str dung 1 mau mao mach, do ndng do glucose

0 > 5,6mmol/L); A: Glucose TM do bang GMT
touch; VG: Glucose tinh mach; Lab VPG: glucose

méau bing GMT nhu théng thuong (thyc chat
cac GMT do glucose trong huyét twong méau
mao mac), dong thdi mau mao mach duoc 14y,
tach huyét tuong dé do glucose mau trong labo.
Trong nghién cuu nay, chung téi khong st
dung mau mao mach dé danh gia do chinh xac
cia GMT ma st dung mau tinh mach, hon nita
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chung t6i ding mot mau mau tinh mach (liy
vao mot bom tiém vira dung cho GMT, vua
dung dé ly tim tach huyét tuong cho labo), nhu
vy dam do tin cay trong ddi chiéu két qua cua
2 phuong phap. Chung t6i cling thyc hién viée
xu Iy mau mau tinh mach theo khuyen c40 moi
nhat hién nay cua Vién Hoéa sinh quéc gia My
dé trach thoai giang glucose trudc khi duogc
phan tich. Mau mau tinh mach duoc dé vao
nude da dam ngay sau khi 1iy va duogc ly tam
tach huyét twong trong vong 30 phut sau khi
lay, huyét twong dugc dé trong box lanh chira
da kho va duoc phan tich tai Khoa Hdéa sinh
ctia Bénh vién khong qua 8 tiéng ké tir khi liy
mau, nhu vay dam bao yéu ciu vé bao quan
huyét trong cho dinh lwong gluose.

Chung t61 st dung cac phuong phap thong
dung duogc trong danh gia d6 chinh xac cia cac
GMT, bao gdm biéu do Bland — Altman sira
d6i, chi s6 MARD (trung binh cta cac gia tri
tuyét doi cua khac biét twong dbi giita két qua

ctia GMT v6i két qua tham chiéu, tinh bang %),

va tiéu chuan ISO 15197: 2013. Trong biéu do
Bland — Altman thong thuong, truc hoanh biéu
dién gia tri trung binh cta 2 s6 do cua 2
phuong phap dwoc dbi chiéu. Tuy nhién,
phwong phap dinh lugng glucose huyét twong
trong phong xét nghiém dugc coi la phuong
phap tham chiéu, vy nén chung toi sit dung
biéu dd Bland — Altman sira ddi v6i truc hoanh
biéu dién gié tri cta glucose HTTM labo.

4.2. So sanh két qua glucose TM do bang
GMT véi glucose HTTM labo bang biéu d6
Bland-Altman sira d6i

Sai chénh twong ddi ciia may Contour va
may One touch twong ung la -8,5% va -5,6%
dbi v6i gop chung toan bd mau, -6,9% va -
4,8% & dai glucose HTTM labo < 5,6mmol/L,
va -9,5% va -6,0% ¢ dai glucose HTTM labo >
5,6mmol/L. Mat khac giéi han déng thuan
95% gitta két qua cia GMT véi két qua labo
(khoang chira 95% két qua GMT xung quanh
gia tri glucose HTTM labo, tirc 1a chénh léch
trung binh = 1,96SD) kha rong, tr -23% —
59% d6i véi may Contour va tir -20,5% -
9,4% v6i may One touch.

Vay sai chéch két cta cta cac két qua cua
cac GMT so v6i két qua labo c6 dang ké hay
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khong. Dé danh gia muc do sai chéch, chung
toi da tinh khoang tin cdy 95% cua cac sai
chéch[10]. Khoang tin cay 95% cua sai chéch
tuong dbi cua may Contour lan luot 1a -7,4% —
-9,6%, cac khoang tin cay 95% tuong ung cua
may One touch la -4,7 — -6,5%. Nhu vay cac
sai chéch la dang ké vi khong chura gia tri 0 (va
thap hon 0).

Sai chéch ctia may One touch thip hon so
v6i may Contour & ting thoi diém, chung cho
ca 3 thoi diém, ¢ dai glucose HTTM labo <
5,6mmol/L va > 5,6mmol/L. Nhu vay, néng do
glucose TM do bang cac GMT thap hon dang
ké so voi nong do glucose HTTM labo va két
qua ctia may Contour sai chéch nhiéu hon so
v6i may One touch. Mirc sai chénh tuong dbi
tang 1én & ndng do glucose cao.

Klonoff va c¢ong su nghién ctru dd chinh
xac cia 18 GMT c6 mat trén thi truong [11].
Trong nghién ctru nay ndng do glucose trong
mau mao mach dugc st dung dé so sanh (do
truc tiép bang GMT va ldy mau ly tim tach
huyét tuong dé do bing cac may phan tich
tham chiéu trong labo). S6 mau dugc so sanh
trén mdi may tir 311 dén 320. Sai chénh tuong
d6i ciia cac GMT dao dong tir -10,1% dén
5,9%, trong d6 6 GMT dat yéu ciu co sai
chéch twong dbi tir -6,0% dén 2,4% va 12
GMT khéng dat yéu cu co sai chéch twong
ddi tir -10,1% dén 5,9%. D9 léch chuén cua sai
chéch twong d6i dao dong tir 5,3% dén 15,5%,
trong d6 6 may dat yéu cau c6 do 1éch chuén tir
5,3% dén 7,5% va ciia 12 GMT khong dat yéu
cau 1a 6,8% dén 15,5%. Nhu vay do chinh xac
cua may One touch trong nghién clru cua
chung tdi ndm trong dai v&i cac GMT dat yéu
cau trong nghién ciru ciia Klonoff va do chinh
xac cua may Contour trong nghién ciu cua
ching t6i ndm trong dai cta cac GMT khong
dat yéu cau trong nghién ciru ny.

Nghién curu cuia Ekhlaspour va cong sy [5]
danh gia do chinh x4c ctia 17 GMT. Cic mau
mau bo di dugc pha thém dung dich glucose dé
thu dugc 347 mau vdi nong glucose tur 20 —
440 mg/dL va nong d6 Hemoglobin tir 9 — 16
g/dL. Nong d6 glucose trong cac mau dugc do
bang may phan tich YSI trong labo. Ding
pipiet nho mot giot miu méau trén gidy parafil,
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sau do do ndng do glucose trong trong giot
mau nay bang cac GMT trong vong 30 giy.
Do sai chéch tuong ddi cta cac GMT dao dong
tr -1% dén 13% va do léch chuén tir 8% dén
26%, sai chéch twong dbi thap nhit 1a -1%.
Nhu vay d6 chinh xac ctia may One touch
trong nghién clru cua chung t6i twong duong
voi cac GMT c¢o6 do chinh xac cao hon va may
Contour tuwong duong voi cac GMT co6 do
chinh x4c thip hon trong nghién ctru cua tac
gia nay.

Nghién ctru ctia Freckmann va cong su [4]
danh gia do chinh xac ctia 43 GMT bang do
ndéng do glucose mau mao mach lay tir bénh
nhan DTD tip 1 va tip 2. Két qua cho thay do
sai chénh twong dbi cua cac GMT dao dong tir
-14,1% dén +12,4%, thip nhat 1a -0,1% voi
giéi han dong thuan (1,96 SD) 1a £10,3% va
cao nhat 1a -14,1% véi gioi han dong thuan la
+20,4%.

Nhu vay, do chinh xac ctia cac GMT trong
nghién ctru ctia ching téi ¢6 dd chinh xac tinh
theo biéu d0 Blan-Altman twong dwong voi
mac GMT c6 d9 chinh trung binh kha trong
cac nghién ciru khéc trén thé gidi.

4.3. So sanh két qua glucose TM do bang
GMT véi glucose HTTM labo bang chi sé
MARD

Chi s6 MARD la trung binh cac gié tri tuyét
dbi cua cac gia trj chénh 1énh twong dbi giira
két qua glucose do bang GMT véi két qua
glucose labo. Két qua cho thiy MARD 1a 9,44
+ 6,15% va 7,60 = 5,61% tuong ung v4i may
Contour va may One touch, gia tri cua may
One touch thap hon c6 ¥ nghia thong ké (p <
0,001), trc ¢6 dd chinh xac hon so voi may
Contour.

Trong nghién ctru cua Ekhlaspour va cong
su trich dan trén day, MARD ctia 17 GMT dao
dong tr 5,6 — 20,8% [5]. Nhu vy d0 chinh xac
cua cac GMT trong nghién ciru cua chung to6i
twong duong voi nhom cac may c6 do chinh
xac cao trong nghién cua cua tac gia nay.
Nghién ciru cta Prado khao sit mdi twong
quan giitra MARD véi kha ning dat yéu cau
theo ISO 15197: 2013 ctia cac GMT. Nghién
ctru rut ra két ludn rﬁng kha nang mot GMT dat
tiéu chuan ISO nay la 100% néu MARD ciia

may nam trong khoang 3,25 — 5,25% [8]. Theo
nghién ctru nay cac GMT trong nghién clru cua
chung t6i co6 MARD cao hon ngudng trén ctuia
nghién ctru nay kha nhiéu, va nhu vay c6 kha
ning cao khong dat yéu cau theo ISO 15197:
2013, déc biét 1a may Contour.

4.4. Panh gia cac GMT theo ISO 15197:
2013

Nam 2013 tiéu chuan ISO 15195: 2013 dit
ra yéu cau cao hon méi cac GMT, trong do
chénh léch cho phép giam xudng + 15% (¢ dai
glucose > 5,6 mmol/L) [12]. Theo tiéu chuén
mdi nay ty 1€ mau dat yéu cau glam xudng con
86,7% va 92,5% tuong tng véi may Contour
va may One touch.

Nhu vay d chinh xac cta ca 2 GMT trong
nghién ctru cia chung t6i déu khong dat tiéu
chuan ISO 15197:2013 (yéu cau 95% s6 mau
nam trong giéi han cho phép), trong d6 do
chinh xac ctia may One touch cao hon.

Nghién ciru ciia Freckman cong bd nam
2012, danh gia do chinh xac ctia 43 GMT theo
tiéu chuan ISO 15197: 2003 va duy thao tiéu
chuan méi (sau nay 1a ISO 15197: 2013). Két
qua cho thiy 27/43 (79,4%) GMT dat tiéu
chuan ISO 15197: 2003 véi ty 1é mau dat cao
nhat 1a 100% va thip nhat 1a 72%; 22/43
(51,2%) GMT dat tiéu chuan ISO 15197: 2013
v6i ty 1¢ mau dat cao nhat 1a 100% va thap
nhét 1a 60%. Theo nghién ciru ctia Ekhlaspour
va cong sy trich dan & trén, khao sat do chinh
xac cua 17 GMT, cong bd nam 2017, 7/17
(42,2%) may dat tiéu chuan ISO 15197: 2003
véi ty 1€ mau dat cta cac may tr 58,4% dén
92,5%; nhung chi ¢6 2/17 (11,8%) may dat ti€u
chuan ISO 15197: 2013, trong d6 ty 16 mau dat
ctia cac may la tir 49,1% dén 91,9%. Nhu vay,
mic du khong dat tiéu chuan ISO 15197: 2013,
may One touch Verlo trong nghién cuu cua
chung t6i cling nam & top dau, va may Contour
nang khoang gilta cua cac may trong nghién
clru cua tac gia nay.

Nhu vay, theo ty 1é mau dat theo tiéu chuan
ISO 15197: 2013, cac GMT trong nghién cuu
cua ching t6i twong duong vdi cac GMT dat
muc trung binh khé trong cac nghién cuu trén
thé gioi.
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5. KET LUAN

Bing so sang ndng do glucose mau tinh
mach do bang cic may do glucose mau véi
glucose huyét tuong tinh mach labo 1a phuong
phap tham chiéu:

- Sai chénh twong ddi cia cic may do
glucose mau v6i xét nghiém huyét twong tinh
mach labo la dang ké, déu 1a sai chénh am, tir -
5,6% dén -8,5%.

- Trung binh cic gia tri tuyét ddi ciia cac
khéac biét tuong dbi (MARD) cua cac may do
glucose mau so véi glucose huyét twrong tinh
mach labo cling danh ké, tir 7,6% dén 9,44%.

- Ty 1¢ mau dat tiéu chuan theo ISO
15197:2013 cta may Contour TS la 86,7%,
cua may One touch VerioPro Plus la 92,5%, ca
hai may déu chua dat tiéu chuan ISO 15197:
2013.
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