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ABSTRACT

Objective: To evaluate the ability of the METS-IR index to identify HbA1c = 7% in patients with type
2 diabetes mellitus.

Methods: A cross-sectional study was conducted among 189 patients with type 2 diabetes
mellitus. Poor glycemic control was defined as HbA1¢c = 7%. The discriminative ability of METS-IR
was assessed using the receiver operating characteristic curve, a 2x2 contingency table, and
logistic regression.

Results: The proportion of patients with HbA1c = 7% was 36.5%. The optimal METS-IR cutoff in the
study sample was 36.46, with an AUC of 0.669, sensitivity of 71.0%, specificity of 60.0%, positive
predictive value of 50.5%, and negative predictive value of 78.3%. METS-IR = 36.46 was significantly
associated with HbA1c =2 7%, with an OR of 3.675 in the univariate model and an OR of 4.053 after
multivariable adjustment. The observed AUC of METS-IR was higher than those of BMI, waist
circumference, triglycerides, and triglyceride/HDL-C.

Conclusion: METS-IR showed moderate ability to identify HbA1c = 7% in patients with type 2
diabetes mellitus.
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TOM TAT
Muc tiéu: Danh gia kha nang ctia chi s6 METS-IR trong nhan dién tinh trang HbA1c = 7% & ngudi

bénh dai thdo dudng type 2.

Phuong phap: Nghién cliiu cat ngang dugc thuc hién trén 189 ngudi bénh dai thdo dudng type 2.
Kiém soat dudng huyét chua dat, dugc xac dinh khi HbA1c = 7%. Kha nang phéan biét cia METS-IR
dugc danh gia bang duong cong ROC, ma trén 2x2 va hoi quy logistic.

Két qua: Ty l& ngudi bénh cé HbA1c = 7% (a 36,5%. Ngudng METS-IR t&i uu trong mau nghién ctru
la 36,46, vai AUC 0,669; do nhay 71,0%; do dac hiéu 60,0%; gia tri tién doan duong 50,5% va gia
tri tién doan 4m 78,3%. METS-IR = 36,46 c6 lién quan cé y nghia thong ké véi HbA1c = 7%, véi OR
3,675 trong mé hinh don bién va OR 4,053 sau hiéu chinh da bién. AUC quan sat cia METS-IR cao
hon BMI, vong bung, triglyceride va triglyceride/HDL-C.

K&t ludn: METS-IR c6 kha nang nhén dién HbA1c = 7% & muc trung binh & ngudi bénh dai thao

duong type 2.

Tir khéa: METS-IR, HbA1c, déi thdo dudng type 2, kiém soat dudng huyét kém, khang insulin.

1. DAT VAN DE

Pai thdo dudng type 2 l& mdt bénh khéng lay nhiém cé
ganh nang ngay cang gia tang trén toan cau. Theo IDF
Diabetes Atlas 2025, khodng 589 triéu ngudi trudng thanh
tir 20-79 tudi dang séng chung véi dai thado dudng, va con
s6 nay dugc dy bao tang lén khoang 853 triéu vao nam
2050. Kiém soat duding huyét khéng dat muc tiéu cé lién
quan vdi tdng nguy cd bién ching vi mach, bién chirng
mach mau lén, gidm chat lugng sOng, tang chi phi diéu tri
vatao thém ganh nang cho hé théngy té. Trong thuc hanh
ldam sang, HbA1c la chi s6 quan trong dé danh gid muc
kiém soét glucose mau dai han. Theo ADA (2025), muc
tiéu HbA1c < 7% thudng dugc xem la phu hgp cho nhiéu
ngudi trudng thanh khéng mang thai mac daithdo duong,
néu muc tiéu nay dat dugc an toan va khong lam tang
dang ké nguy co ha dudng huyét. Tuy nhién, HbA1c chu
yéu phan anh murc glucose mau trung binh trong khoang
2-3 thang, trong khi khéng tryc ti€p phan anh day dd cac
r6i loan chuyén héa di kém nhu khang insulin, thira can/
béo phiva roi loan lipid mau [1].

Khang insulin l&a mot cg ché quan trong trong bénh sinh
dai thao duong type 2 va thuong di kem vai tang glucose
mau kéo dai, r6i loan lipid mau, tang adiposity va nguy co
tim mach chuyén hda. Vi vay, bén canh HbA1c, céc chi
s6 chuyén héa don gian duoc xay dung tir cac thong sd
thudng quy cé thé co gia tri hd trg trong nhan dién nhom
ngudi bénh cé kha nang kiém soat duong huyét chua dat.
METS-IR & mét chi s khéng dua trén dinh luwgng insulin,
dugc tinh tr glucose mau luc doéi, triglyceride, HDL-C va
BMI, nham phan anh gian ti€p tinh trang khang insulin va
r6i loan chuy&n hoa. Do st dung cac xét nghiém sén co
trong thuc hanh 1am sang, METS-IR c6 thé 1a mét chi s8
thuan tién dé khao sat trong béi cdnh quan ly ngoai trd,
dac biét & nhitng co s& chua thuc hién thudng quy cac
xét nghiém danh gia truc tiép tinh trang khang insulin [2].

*Tac gia lién hé

Mac du vay, bang chiing vé hiéu ndng ctia METS-IR trong
nhan dién tinh trang HbA1c khéng dat muc tiéu & nguai
bénh da dugc chdn doan déi thao dudng type 2 con han
ché, nhat la trong b&i canh quan ly ngoai tri tai Viét Nam.
Ngoaira, do METS-IR 14 chi s6 téng hap bao gom glucose
mau lac doi, lipid méau va BMI, can danh gia than trong
kha nang phan loai clia chi s nay so véi cac chi sé thudng
quy khac. Vi vay, nghién cltu nay dugc thuc hién nhdm
danh gia kha nang ctla METS-IR trong nhan dién tinh
trang kiém soat dudng huyét chua dat, dugc xac dinh
bang HbA1c = 7%, & ngudi bénh déi thao dudng type 2;
dong thoi xac dinh ngudng cat phu hgp trong mau nghién
cltu va so sanh hiéu nang phan loai cia METS-IR v&i mot
s0 chi s thudng quy nhu BMI, vong bung, triglyceride va
triglyceride/HDL-C.

2. pOI TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. i twgng nghién ciru

Dai tugng nghién cltu la ngudi bénh dugc chan doan dai
thao dudng type 2, d&n kham ho&c nhén thudc dinh ky tai
Phong kham Noi tiét, Bénh vién Dai hoc Y Thai Binh trong
thdi gian tur thang 2-5 nam 2026.

- Tiéu chudn lua chon: TU 40 tudi trd lén; duoc chan
doan dai thao dudng type 2 theo tiéu chuan cua ADA
(2025) [3]; thoi gian mAc déi thao dudng it nhat 6 thang;
c6 day du théng tin nhén trac va xét nghiém can thiét
dé tinh chi s8 METS-IR (bao gbm can nang, chiéu cao,
glucose mau luc dai, triglyceride va HDL-C); cac chi s8
dung dé tinh METS-IR dugc thu thap tai cung thdi diém
danh gia hodc trong cung dgt kham; cé két qua HbA1c
trong vong 3 thang gan nhat; va dong y tham gia nghién
clu.

- Tiéu chuéhn loai trir: Ngudi bénh dai thdo dudng type
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1, dai thdo dudng thai ky hodc cac thé dai thao dudng
dac hiéu khac; c6 bénh cap tinh hoéc tinh trang cap ctu
cé thé anh hu’(’)’ng dén gia tri xét nghiém nhu nhiém trung
cép, nhdi mau ca tim, dot quy; phu nit dang mang thai
hoac cho con bu; c6 bénh gan nang, xo gan mat bu hoac
suy than néng vdi eGFR < 30 mL/phut/1,73 m?
2.2. Th&i gian va dia diém nghién ciru
Nghién ctu dugc thuc hién tai Phong kham N6 tiét, Bénh
vién Dai hoc Y Thai Binh tir thang 2-5 nam 2026. Viéc thu
thap so liéu dugc ti€n hanh sau khi dé cuong nghién
cttu dugc Hoi dong Pao dic trong nghién cttu y sinh hoc
Truong Dai hoc Y Dugc Thai Binh chap thuéan.
2.2. Phuong phap nghién ctru
Nghién ctru mo ta cat ngang c6 phan tich dugc thurc hién
nham danh gia kha nang cuia chi s6 METS-IR trong nhan
dién tinh trang kiém soat dudng huyét chua dat & ngudi
bénh dai thao dudng type 2.
Dudng huyét chua dat muc tiéu, dugce xac dinh khi HbA1c
= 7%. Ngudi bénh c6 HbA1c < 7% dugc xEp vao nhom
kiém soat dudng huyét dat muc tiéu. Ngerng HbA1c<7%
dugc sir dung dua trén khuyén nghi cua ADA (2025) cho
nguoi trLro’ngthanh khéng mangthal mac daithdo dudng,
trong diéu kién muc tiéu nay dat dugc an toan va khong
gay ha dudng huyét dang ké [3].
2.4. C& mau va phuong phap chon mau

- C& mau xac dinh theo cong thurc:

Z /2 t Z f 2
o 2 - 5)?
2

Trong do: r la hé sé tuong quan Pearson ky vong gilra
METS-IRva HbA1c, chonr=0,25 (giatri 0,25 thuong dugc
xem & mdrc twong quan trung binh, dugc chon dua trén
nghién ctu ctia Nguyén Binh Thanh Nhan va cong su'[4]);
a la xac suét sai lam loai |, lva chon a = 0,05 vé&i kiém dinh
hai phia, tuong ing véi Z1-a/2 = 1,96; B la xac suat sailam
loai II, lua chon B = 0,20, tuong ¢ng véi Z1-B = 0,84. Didu
nay co6 nghia la nghién ctru cé 80% kha nang phat hién
dugc maéi tuvong quan that su (r = 0,2) gitta METS-IR va
HbA1c néu mai lién quan do ton tai, va 20% kha nang bo
s6t mai lién quan (sai lam loai Il).

Thay s6 vao céng thic, tinh duge n = 189 ngudi bénh.

- Phuong phap chon mAau: ngudi bénh dugc chon theo
phu’dng phap chon mau thuan tién. T4t cd ngudi bénh
thda man tiéu chuén lua chon, khéng thudc tleu chuén
loai trir va dén kham trong thoi glan thu thap sé liéu dugc
moi tham gia cho dén khi du ¢ mau.

2.5. Bién sé nghién ciru

- C4c bién dac diém chung: tudi, gidi, thai gian mac
dai thao dudng, tién sl gia dinh c6 dai thdo duong, tang
huyét ap, r6i loan lipid m&u va tién s bénh tim mach.

-Cacbiénnhantric va lam sang: chiéu cao, can nang,
BMI, vong bung va huyét 4p. Can nang dugc do bang can
chuén; chiéu cao dugc do bang thudc du’ng khi nguai
bénh khong mang giay; BMI dugc tinh bang cannangchia
chobinh phu’o’ng chiéu cao, donvi kg/m vong bungdugc
do ngang ron khi ngudi bénh ding thang va thd ra nhe
nhang; huyét ap dugc do sau khi ngudi bénh nghi it nhat 5
pht, do 2 lan cach nhau 1-2 pht va L8y gia tri trung binh.

- C4c bién xét nghiém: glucose mau ltc doi, triglycer-
ide, HDL-C va HbA1c. Cac ké&t qua xét nghiém dugc lay
tlr ho so bénh an hoac phiéu xét nghiém phu hgp vdi thai
diém nghién ctu.

2.6. Chi s6 METS-IR va két cuc nghién ciru

- Chi s6 chinh clia nghién cttu la METS-IR, dugc tinh

theo cong thirc clia Bello-Chavolla O.Y va céng su’ [2]:
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Ln[(2 x glucose mau lic déi) + triglyceride] x BMIT

METS-IR = Ln(HDL-C)

Trong doé: glucose mau luc dai, triglyceride va HDL-C
dugc tinh theo don vi mg/dL, BMI tinh theo kg/m Truong
hgp xét nghiém dugc bao cao theo mmol/L, gia tri dugc
chuyén déi sang mg/dL trude khi tinh METS-IR.

METS-IR la chi sé khong dua trén dinh lwgng insulin, dugc
phéat trién nhdm phan &nh gian tiép tinh trang nhay cam
insulin va nguy co chuyén hoa. Cong thirc géc s dung
glucose mau luc doi, triglyceride, HDL-C va BMI [2].

- Tiéu chudn chén doan: Dai thao dudng type 2 dugc

xac dinh theo tiéu chuén ADA (2025) [3]; HbA1c dudgc
dung dé danh gia kiém soat dudng huyét; ngudi bénh
dat muc tiéu khi HbA1c < 7% va khong dat muc tiéu khi
HbA1c 2 7% [3]; BMI dugc phéan loai theo khuyén céo clia
WHO/IASO/IOTF cho khu vic chau A - Thai Binh Duong;
béo bung dugc xac dinh khivong bung=90cm &namva =
80 cm & nirtheo IDF [5]; tang huyét 4p dugc xac dinh theo
ESC/ESH (2018); roi loan lipid mau dugc phén loai theo
NCEP ATP 111
2.3. Pao dirc nghién ctru
Nghién cttu da dugc Hoi dong Dao dirc trong nghién clru
y sinh hoc Trudng Pai hoc Y Dugc Thai Binh chép thuén
theo Gidy chirng nhan sé 11/GCN-HDDD ngay 10/2/2026.
Nghién cttu dugc trién khai tai Bénh vién Pai hoc Y Thai
Binh sau khi c6 chép thuan dao durc.
T4t ca ngudi tham gia dugc giai thich vé& muc tiéu, noi
dung nghién cttu, quyén lgi, nguy co c6 thé cé va quyén
tir chdi hoac rut lui khoi nghién clru. Ngudi bénh déng y
tham gia nghién ctu bang van ban. Théng tin cé nhan va
d@ liéu nghién clru dugc ma hoa, bao mat va chi st dung
cho muc dich nghién ctru khoa hoc.

3. KET QUA NGHIEN cU'U
Bang 1. Phan loai ki€ém soat dudng huyét
va ngudng METS-IR t8i wu (n = 189)

Bién sé n %
HbA1c <7% 120 63,5
HbA1c=7% 69 36,5

METS-IR < 36,46 92 48,7
METS-IR = 36,46 97 51,3

36,5% ngudi bénh co kiém soat du’dng huyet kém (HbA1c
= 7%); ngudng METS-IR 36,46 phan b6 gan déu 2 nhém.

Bang 2. Ma tran 2x2 ctia METS-IR
trong nhan dién HbA1c =27%

%ﬂgg?ggig HbA1c27% | HbA1c <7% | Téng
METS-IR = 36,46 49 48 97
METS-IR < 36,46 20 72 92

Téng 69 120 189

49/69 (71,0%) ngudi bénh HbA1C = 7% c6 METS-IR =
36,46; ma tran cho thdy kha ndng phéan loai tuong dgi
can bang.
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Bang 3. Gia tri cia METS-IR
trong nhan dién kiém soat dudng huyét kém

Chisé Gia tri

K&t cuc nhan dién HbA1c = 7%
AUC 0,669

95% CI 0,587-0,748
Nguding METS-IR t8i uu 36,46
Do nhay 71,0%
Bo dac hiéu 60,0%
PPV 50,5%
NPV 78,3%

METS-IR cé kha nang phan loai & mic trung binh (AUC
0,669); NPV cao (78,3%) phu hgp cho sang loc loai trur.

Bang 4. Hoi quy logistic cho kiém soat dudng huyét kém

Mé ] OR cho
hinh Bién doc lap HbA1c | 95% CI ¢]
=27%
” 1,049- | <
Model 1 | METS-IR lién tuc 1,117 1,190 | 0,001
1,947- | <
Model 2 | METS-IR = 36,46 3,675 6.938 | 0,001
METS-IR = 36,46
+tudi + gldl + 2,022- <
Model3 | 1 yigian macdaai | 92 | 7,602 | 0,001
thao duong
METS-IR = 36,46
+tubi + gidi +
thai gian méc 2,042- <
Model4 | 44ithao duong + | 4993 | 8,042 | 0,001
tang huyét ap +
béo bung

METS-IR lién quan doc lap vdi kiém soat dudng huyét
kém, OR duy tri y nghia théng ké sau hiéu chinh da bién.
Bang 5. So sanh hiéu nang phan loai ciia METS-IR
V@i cac chi sé don gian khac

Chisé | AUC | 95% Ci | NEWIne nﬁg’y Dr?igfc
METS-IR | 0,669 %,57378' 36,46 | 71,0% | 60,0%
BMI | 0,598 %’%g 24,22 | 44,9% | 75,8%
gggg 0,527 %"gﬁ%' 83,0 |27,5% | 82,5%
Trigeer- | ¢ 562 %’%74‘;' 1,65 | 66,7% | 47,5%
ol 0,571 | S| 1,31 | 68,1% | 49,2%
HDL-C ,

METS-IR ¢6 AUC cao nhéat (0,669), vugt trdi hon cac chisd
don gian khac trong nhan dién HbA1c = 7%.

4. BAN LUAN

Nghién cltu nay ghi nhan METS-IR c6 kha nang phan biét
& muc trung binh trong nhan dién tinh trang kiém soat
dudng huyét chua dat & ngudi bénh dai thao dudng type
2. Vaéi AUC 0,669, ngudng METS-IR 36,46 cho do nhay
71,0% va dé dac hiéu 60,0%. K&t qua nay cho thay
METS-IR c6 thé& cung cdp mét s6 théng tin hd trg trong
nhan dién nhém ngudi bénh c6 HbA1c = 7%, tuy nhién
hiéu nang phan loai chua cao. Do METS-IR dugc tinh
tlr cac thong so thudng quy gom glucose mau luc déi,
triglyceride, HDL-C va BMI, chi s8 nay c6 vu diém la dé
thu thap va thuan tién trong bdi canh kham ngoai tru [6].
Trong phan tich hoi quy logistic, METS-IR cé lién quan c6
y nghia thong ké vdi tinh trang HbA1c = 7%. Khi phan tich
dudidangbién lién tuc, moi don vitang METS-IR lién quan
v@iodds HbA1c = 7% cao hon, véi OR1,117. Khi phan loai
theo ngudng 36,46, nhom co METS-IR = 36,46 c6 odds
HbA1c = 7% cao hon so vdi nhém cé METS-IR thap haon,
véi OR dao dong tlr 3,675 trong md hinh don bién dén
4,053 sau khi hiéu chinh tuéi, gidi, thoi gian méc dai thdo
dudng, tang huyét 4p va béo bung. K&t qua nay goiy réng
METS-IR cé lién quan véi tinh trang kiém soat duong huyét
chua dat trong mau nghién ciru.

V& mat sinh hoc, mai lién quan gitra METS-IR va HbA1c 2
7% c6 thé dugc giai thich mot phan bdi vai trd clia khang
insulin va réi loan chuy&n hda trong bénh sinh dai thao
dudng type 2. METS-IR & chi s8 t8ng hgp tir glucose méau
lGc dai, triglyceride, HDL-C va BMI, do dé c6 thé phan
anh dong thdi mot s6 thanh phan lién quan dén réi loan
chuyén héa glucose va lipid [7]. Tuy nhién, can luu y réng
glucose mau lic déi la mot thanh phan ctia METS-IR va
cling c6 lién quan truc tiép vdi HbA1c. Vi vay, kha nang
phan biét ciia METS-IR trong nghién cltu nay c6 thé chiu
anh hudng moét phan tir thanh phan glucose mau ldc doi.
Diéu nay can dugc xem xét khi dién giai y nghia doc lap
cuia METS-IR d8i véi kiém soat dudng huyét.

K&t qua cua nghién cltu hién tai cé6 mot s diém tuong
dongvdicac cong bd qubc té vé mailién quan gitra METS-
IR va r8i loan chuyén hda glucose. Hou Y va cong su khi
phan tich dir lieu NHANES 2009-2018 ghi nhén METS-IR
colién quan vGi hién méc dai thao dudng type 2 sau hiéu
chinh da bién [7]. Cheng H va cong sy trong mot nghién
clru doan hé tai Trung Quéc ciing cho thdy METS-IR lién
quan véi nguy co mac mdi dai thdo dudng type 2, déng
thdi ¢ thé cai thién kha ndng du béo khi bé sung vao mét
s6 md hinh danh gia nguy co [6]. Mac du vay, cac nghién
cltu nay chtiyéu danh gid nguy cahién mac hodc méc mai
daithdo duong type 2, trong khi nghién clru clia ching toi
tap trungvao tinh trang HbA1c = 7% & ngu'di bénh da dugc
chan doan dai thdo dudng type 2. Do do, cac bang chirng
nay chi nén dugc xem la co s@ tham khao gian ti€p, ting
ho vai trd clla METS-IR nhu mot chi s6 lién quan dén rdi
loan chuyén héa glucose, hon la bang ching truc tiép vé
kiém soat HbA1c [7]. So vdi cac nghién cliu trong nudc,
di liéu truc tiép vé METS-IR & ngudi bénh dai thao dudng
type 2 con han ché&, nhung xu huéng két qua la phu hop.
Nghién cltu tai mot bénh vién & Ha Noi cho thay 70,4%
ngudi bénh kiém soat dudng huyét chua dat, va BMI cao
hon, HbA1c ban dau cao hon, glucose mau doi cao hon
déu lién quan vdi kiém soat dudng huyét kém [8]. Diéu
nay gian tiép ung ho két quéa cua nghién ctu hién tai, vi
céac yéu to trén déu la thanh phan hoac lién quan gan vdi
cau truc chuyén héa cua METS-IR. Trong nghién cltu cla
chung t6i, da xac dinh dugc ngudng METS-IR 36,46 co gia
tri ng dung trong nhan dién ngu’dl bénh c6 HbA1c = 7%,

dong thoi chirng minh dugc moi llen guan nay van con
y nghla sau khi hiéu chinh nhiéu yéu to nhiéu (am sang.

Ve thuyc tién, METS-IR c6 thé duogc xem la céng cu hb trg
sang loc nguy co dan gian, chi phithap, pht hgp véi quan
ly ngoai tri va y hoc cdng déng, nhat [a & noi khéng trién
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khaithudng quy cac xét nghiém insulin [6]. Tuy nhién, AUC
chi & muc trung binh va thiét k& cit ngang khéng cho phép
suy luan quan hé nhan qua, nén METS-IR chua thé thay
th& HbA1c ma chi nén xem la chi s& hé trg phan tang nguy
co. Trong tuong lai, can c6 thém céc nghién citu doan hé
datrungtam taiViét Nam dé xac nhan ngudng cat t6i uuva
danh gia gia tri tién lugng lau dai ctia METS-IR déi vdi kiém
soat dudng huyét va bién chirng dai thao dudng type 2.

5. KET LUAN

METS-IR ¢4 gi4 tri nhan dién kiém soat dudng huyét kém &
nguoi bénh déi thdo dudng type 2, vdi kha nang phan loai
& muc trung binh va ngudng téi uu la 36,46. Chis6 nay c6
thé dudc st dung nhu mot cong cu ho trg sang loc nguy
co trong thuc hanh ldm sang vay hoc cong dong.
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