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bi€én ghi nhdn dugc theo bang 3.6, cac yéu to:
tudi me > 35, chi s6 BMI > 23, tién sir sinh con
>4000g la cac yeu t6 doc 1ap cd lién quan dén
DTDTK. Tac g|a Nguyen Thi Phu‘o’ng Yén cling
phan tich dé tim ra yéu t6 ddc 1ap o lién quan
dén PTDTK bao gém: tudi me > 25, BMI > 25,
tang can qua mirc [9]. Cac yéu to lién quan doc
l&p c6 chut khac nhau nhung ciing phu hgp véi
cac phan tich t&r nghién cru khac ctia Hiru Thanh
Nhan tai bénh vién Qudc t€ Phuong Chau Can
Thd nam 2023, cho thdy cac yéu t6 lién quan
ddc 1ap bao gdém: nhém tudi, noi & thanh thi va
BMI > 23 la cac yéu t6 doc lap co lién quan dén
DTDTK [10].

V. KET LUAN

Ty Ié dai thdo dudng thai ky la 28,8%. Cac
yéu td doc lap lién quan dén DTDTK bao gom
thai phu > 35 tudi, thira cdn béo phi BMI > 23
va tién st sinh con >4000g vdi OR (95% CI) lan
lugt 13: 1,65 (1,01 — 3,59), 1,95 (0,88 — 3,91) va
2,46 (0,68- 6,37).

VI. LO1 CAM ON

MOt phan kinh phi thuc hién nghién ciu nay
dudgc tai trg bdi Trudng Dai hoc Y Dugc Hai
Phong, ma s6 dé tai HPMU.DTCS.2024.190
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NGHIEN C'U NONG PO ACID B-HYDROXYBUTYRIC BANG
PHUONG PHAP PONG HQC ENZYME TREN BENH NHAN
PAI THAO PUONG TAI BENH VIEN CHQ' RAY

TOM TAT

Muc tiéu: Nghién cru ndy nham xac dinh ndng
dé acid B-hydroxybutyric (BHB) huyét thanh bang
phuang phap dong hoc enzyme va khao sat mai lién
quan cua no vdi HbAlc va Ceton trén bénh nhan dai
thdao dutng (PTD) nhiém toan ceton. POi tugng va
phuong phap: Nghién clfu cdt ngang md ta dugc
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thuc hién trén 103 bénh nhan DTD (nhém bénh) va
32 ngudi khoe manh (nhém chiing) tai Bénh vién Chg
Ray tir 07/2023 dén 07/2024. Nong do BHB dugc dinh
lugng bang phucng phap dong hoc enzyme, HbAlc
bang phuong phap sac ky long cao ap, va Ceton béng
phucng phap ban dinh lugng. K&t qua: Nong do BHB
trung b|nh & nhém bénh 134,42 + 3,51 mmol/L, cao
han cé y nghia thdng ké so vd| nhom chu‘ng la 0,04 £
0,03 mmol/L (p < 0,001). BHB c6 méi tuong quan
thuén manh véi ndng dé glucose mau (r = 0,71; p <
0,001) va nong d6 ceton mau ban dinh lugng (r =
0,71; p < 0,001). Khong tim thdy mai lién quan cd y
nghia théng ké gilta nong d6 BHB va HbAlc (r =
0,111; p = 0,264). Khi theo doi diéu tri, nong do BHB
trung binh giam ro rét tir 4,43 mmol/L (lan 1) xuéng
1,91 mmol/L (fan 2) va 1,0 mmol/L (lan 3). K&t luan:
N6ng do BHB dinh lugng bdng phuong phap déng hoc
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enzyme c6 tuang quan manh véi glucose mau, phan
anh t6t mdc do rdi loan chuyén hoa va co gia tri theo
ddi diéu tri tét han Ceton ban dinh lugng.

T khoa: B-hydroxybutyric, dai thao duGng,
nhiém toan ceton, ddng hoc enzyme, ceton.

SUMMARY

RESEARCH ON B-HYDROXYBUTYRIC ACID
CONCENTRATION USING ENZYMATIC

KINETIC METHOD IN DIABETIC PATIENTS

AT CHO RAY HOSPITAL

Objective: This study aimed to determine the
serum B-hydroxybutyric acid (BHB) concentration
using the enzymatic kinetic method and to investigate
its correlation with HbA1lc and ketone levels in diabetic
patients with ketoacidosis. Subjects and Methods:
A cross-sectional descriptive study was conducted on
103 diabetic patients (case group) and 32 healthy
individuals (control group) at Cho Ray Hospital from
07/2023 to 07/2024. BHB concentration was
measured by the enzymatic kinetic method, HbAlc by
high-performance liquid chromatography, and ketones
by a semi-quantitative method. Results: The mean
BHB concentration in the case group was 4.42 = 3.51
mmol/L, which was significantly higher than the
control group (0.04 £ 0.03 mmol/L) (p < 0.001). BHB
showed a strong positive correlation with blood
glucose (r = 0.71; p < 0.001) and semi-quantitative
blood ketones (r = 0.71; p < 0.001). No significant
correlation was found between BHB and HbAlc (r =
0.111; p = 0.264). During treatment monitoring, the
mean BHB concentration decreased significantly from
4.43 mmol/L (first test) to 1.91 mmol/L (second test)
and 1.0 mmol/L (third test). Conclusion: BHB
concentration measured by the enzymatic kinetic
method correlates strongly with blood glucose, better
reflects the severity of metabolic disturbance, and
provides better therapeutic monitoring value than the
semi-quantitative ketone method.

Keywords: B-hydroxybutyrate, diabetes mellitus,
ketoacidosis, enzymatic kinetic, ketone.

I. DAT VAN PE

Bénh dai thao dudng (PTD) dang la ganh
nang y té toan cau, véi khoang 422 triéu ngudi
mac vao ndm 2020. Tai Viét Nam, du bdo s6
ngudi mac DTD sé tang Ién 6,3 triéu ngudi vao
nam 2045. Mot trong nhitng bién chiing cap
tinh, de doa tinh mang cta BTD la nhiem toan
ceton (Diabetic Ketoacidosis - DKA). DKA xay ra
do thi€u hut insulin, dan dén tang glucose mau
va tdng san xudt cac thé ceton (acetoacetate,
acetone va acid B-hydroxybutyric - BHB). Trong
d6, BHB la thé ceton chiém ty 18 chu yéu
(khoang 78%) [1, 31].

Do dd, xét nghiém theo ddi nong d6 BHB co
vai trd then chét trong chdn doan va theo ddi
diéu tri DKA. Hién nay, cac phuadng phap truyén
théng nhu que thir ceton nudc tiu hodc ceton
mau ban dinh lugng (phan (Ung nitroprusside)
con nhiéu han ché, chu yéu chi phat hién
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acetoacetate va acetone, khong phat hién dugc
BHB, dong thdi mang tinh ban dinh lugng va de
bi anh hudng bdi nhiéu yéu t6. Phuong phap
dinh lugng truc ti€p BHB bdng dong hoc enzyme
trong mau dugc xem la budc tién quan trong,
gilp cai thién do6 chinh xac va tin cdy. Tuy nhién,
tai Viét Nam, cac nghién cllu vé phudng phap
nay con han ché. Vi vay, chdng toi tién hanh dé
tai nay vd@i cac muc tiéu sau:

1. Xac dinh nong d6 acid B-hydroxybutyric
huyét thanh bang phudng phap dbéng hoc
enzyme va HbA1c bang phuang phap sac ky 1dng
cao ap trén bénh nhan dai thdo dudng nhiém
toan ceton.

2. Khdo sat mai lién quan gira nong do acid
B-hydroxybutyric véi HbAlc va Ceton trén bénh
nhan dai thao dudng nhiém toan ceton.

Il. DOI TUONG VA PHU'O'NG PHAP NGHIEN CU'U

2.1. Thiét k& nghién ciru. Nghién clru cat
ngang mo ta, co dGi chirng.

2.2. Thdi gian va dia diém nghién ciru.
Nghién citu dugc tién hanh tai Khoa Sinh Hda va
Khoa NOi Tiét Bénh vién Chg Ray, tUr thang
07/2023 dén thang 07/2024. -

2.3. Poi tugng nghién ciru. CG mau
nghién cu gom 103 bénh nhan nhém bénh va
32 ngu@i nhom ching.

e Nhom bénh (n=103): Bénh nhan (BN) >
18 tudi , dudc chan doéan xac dinh DTD theo tiéu
chudn cta Hiép hoi Déai thdo dudng Hoa Ky
(ADA) 2022, dang diéu tri tai Khoa Noi Ti€t —
Bénh vién Chg Ray vdi tinh trang nang, co
Glucose mau = 250 mg/dl (13,9 mmol/l) va
Ceton mau duadng tinh (+).

e Nhom chiing (n=32): Ngudi trudng thanh
> 18 tudi, khde manh, khéng méc bénh BTD, c6
két qua xét nghiém trong gidi han binh thudng.

e Tiéu chuén loai tri Phu nit co thai, BN
suy gan, suy than, bénh ly tim mach nang hoac
c6 bénh ly cap tinh nang kém theo.

2.4. Phuang phap tién hanh

e Binh lugng acid B-hydroxybutyric (BHB):
SUr dung phudng phap dong hoc enzyme (hda
chat Ranbut, hang Randox) trén hé thong may
sinh hdéa ty dong Advia 1800. Nguyén ly:
Enzyme 3-hydroxybutyrate dehydrogenase xuc
tdc phan (ng oxy hda D-3-hydroxybutyrate
thanh acetoacetate, dong thdi khir NAD+ thanh
NADH. Su thay dé6i mat dd quang cia NADH
dugc do & budc sdng 340 nm.

e Dinh lugng HbA1lc: S dung phuang phap
séc ky 1d6ng cao ap (HPLC) trao déi ion trén may
Tosoh HLC — 723G8.

e Dinh lugng Glucose: SU dung phudng
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phap enzyme (Hexokinase) trén may Advia 1800.
e Ban dinh lugng Ceton: S dung bét thir
(Nitroprussiate sodium). Phan (ng tao phirc mau
tim khi co6 ceton (chu yéu la acetoacetate). Két
qua dugc doc dua trén d0 pha loang huyét
thanh cuGi cling con cho phan 'ng duang tinh.

2.5. Xtr ly s6 liéu. SG liéu dugc xr ly bang
phan mém SPSS 22.0. Cac bién dinh tinh dugc
so sanh bang phép kiém Chi binh phuang. Cac
bién dinh lugng dugc mé ta bang gid tri trung
binh + dd 1éch chudn (hodc trung vi va khoang
t& phan vi), so sanh 2 nhém bang T-test hodc
Mann-Whitney U , so sanh nhiéu nhém bang
ANOVA. MGi tudng quan gilta cac bién dugc
phan tich bang hé s6 tuong quan Pearson (r). Su
khac biét cd y nghia thong ké khi p < 0,05.

2.6. Van dé y dirc. Nghién c(ru da dugc Hoi
dong dao dirc trong nghién clru Y sinh hoc cua
Trudng Dai hoc Qudc té€ Hong Bang (S6 73/PCT-
HDDD, ngay 06/03/2023) va Bénh vién Chg Ray
(S8 1612/GCN-HPDD, ngay 10/07/2023) chap
thuan. Moi doi tugng tham gia déu tu’ nguyén va
dudc bao mat thong tin.

Ill. KET QUA NGHIEN cU'U

3.1. Pic diém ddi tugng nghién ciru.
Nghién ctru thu nhén 103 BN nhém bénh va 32
ngudi nhdm chdng. Tubi trung binh nhém bénh
la 54,47 + 17,99 tudi, cao hon nhém chiing
(37,53 + 8,07 tudi) (p < 0,001). Nhém bénh cb

Bang 2. Két

ty |é nit chiém 60,2% va nam 39,8%.

3.2. Pic diém cac chi s6 sinh héa. Két
gua so sanh cac chi s6 sinh hda nén tang gilra
hai nhom dugc trinh bay & Bang 1.

Bang 1. So sanh néng dé Glucose, HbA1c
va BHB giita nhom bénh va nhom chirng

< =~ |Nhom bénh Nhom chirng| Gia tri
Pacdiem "(1-103) | (n=32) | p
Glucose (mg/dL)
Trung binh| 428,57 £
+SD 276,04 86,38 £ 6,19 | <0,001
Trung vi 353 87,5
HbA1c (%)
Tr”i‘gsg'”h 11,67 + 2,87| 5,41 0,29 |<0,001
Trung vi 11,6 5,43
Acid B-hydroxybutyric (mmol/L)
Trung binhl 4,42 + 3,51 | 0,04+ 0,03 |<0,001
Trung vi 3,50 0,03

K& qua ndng d6 Ceton ban dinh lugng &
nhém ching la 100% am tinh. O nhdm bénh,
nong d6 Ceton phan bd tir 10 mg/dL dén 100
mg/dL, trong dé mdc 100 mg/dL chi€ém ty I€ cao
nhat (34,0%), ti€p theo la 80 mg/dL (20,4%).

3.3. Theo doi nong d6 BHB va Ceton
trong diéu tri. Nong do BHB trung binh ¢ nhém
bénh giam r6 rét qua cac lan xét nghiém, cho
thdy dap Ung tot vai diéu tri (Bang 2).

ua néng do acid B-hydroxybutyric qua cdc lan xét nghiém d nhom bénh

Lan xét nghiém |S6 lvdng mau | Trung binh [P 1éch chuan| Trung vi | Nhé nhat | L6n nhat
Lan 1 103 4,43 3,5 3,5 0,058 13,44
Lan 2 103 1,91 2,1 1,26 0,015 9,06
Lan 3 97 1,0 1,26 0,43 0,007 6,3
Lan 4 80 0,97 1,47 0,34 0,026 7,94
Lan 5 61 0,92 1,06 0,45 0,022 3,65
Lan 6 48 0,72 1,13 0,2 0,049 4,38

Tudng tu, nong d6 Ceton ban dinh Iugng
cling giam dan. Ty 1& BN c6 Ceton > 40 mg/dL
(mUc nhiém ceton ndng) & lan 1 la 80,7%, giam
xubng 63,11% & lan 2 va 41,3% 4 lan 3.

3.4. Phan tich mai tuong quan giira cac
chi s6

e BHB va HbA1c: Khong phat hién mai lién
quan co y nghia thong ké gilta néng d6 BHB mau
(fan 1) va HbA1c (Hé sb tuong quan r = 0,111; p
= 0,264) (Hinh 1).

e BHB va Ceton ban dinh luong: Phan
tich cho thdy méi tuong quan thuan manh giira
BHB va Ceton (r = 0,71). Khi nbng d6 BHB > 40
mmol/L, ndng do Ceton ban dinh Iugng thuGng
dat nguGng toi da (80-100 mg/dL).

o Tuong quan vdi Glucose: Két qua phan

tich (Hinh 2) cho thdy néng d6 BHB mau cd
tugng quan thuan manh véi glucose mau (r =
0,71; p < 0,001). Trong khi dd, Ceton mau ban
dinh lugng chi cé tuong quan yéu vdi glucose
mau (r = 0,28; p = 0,006).

Acid p-hydrexybutyric mau (mmollL)

oo 1800 18

Hinh 1. Lién quan giita néng dé acid B-
hydroxybutyric va HbA1c
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Nong dd glucose mau voi acid B- Nong d glucose mau véi ceton mau

hydroxybutyric

Hé s6 twong quan pearsonr = 0,71, p < | Hé sb trong quan pearson: r = 0,28, p

0.001 = 0,006
Phuong trinh héi quy: Phwong trinh hoi quy:
Glucose (mg/dl) = 256,21 + Glucose (mg/dl) = 308,312 +
42,078*BHB (mmol/1) 2.125%¢eton mau (mg/dl)

Hinh 2. So sanh méi tuong quan giia
Glucose vdi BHB (trai) va Ceton (phai)

IV. BAN LUAN

Nghién clfu cta chdng t6i cho thdy nong do
BHB trung binh & nhém bénh (4,42 mmol/L) cao
hon ro rét so v8i nhém ching (0,04 mmol/L).
Gid tri nay phu hgp véi ngudng chan doan DKA
(thuéng = 3,0 mmol/L) theo cic hudng dan
qudc té nhu ADA [3]. Két qua nay cling tudng
dbng vdi nhiéu nghién clru qudc t€ gan day. Han
L va cong su (2025) ghi nhan néng do BHB
trung binh & BN DKA la 3,8 mmol/L [4]. Sanchiz
MT va cong su (2025) cling bao cao mirc BHB
trung binh la 4,2 mmol/L & BN DKA type 1 [7].
biéu nay khadng dinh gid tri cia phuong phap
dong hoc enzyme trong viéc xac dinh chinh xac
tinh trang toan ceton.

M6t diém ndi bat clia nghién ctu la viéc theo
doi dong hoc clia BHB trong qua trinh diéu tri.
Két qua cho thdy néng do BHB trung binh giam
nhanh choéng tir 4,43 mmol/L (lan 1) xuéng 1,0
mmol/L (lan 3). Ty Ié BN c6 BHB & nguGng an
toan (< 1,0 mmol/L) tang tUr 1,0% (lan 1) lén
51,0% (lan 6). Diéu nay chirng minh BHB la mot
chi s6 nhay, phan anh hiéu qua can thiép diéu tri
tich cuc tai khoa NOi tiét, phu hgp vdi cac
khuyén nghi coi viéc giam BHB (= 0,5
mmol/L/gid) la muc tiéu diéu tri [5].

Nghién clfu cla chdng téi khong tim thay
mai tuong quan cd y nghia thong ké gilta nong
d6 BHB va HbAlc (p = 0,264). Phat hién nay la
hop ly vé mat sinh ly, vi HbAlc phan anh tinh
trang dudng huyét trung binh man tinh (8-12
tuan), trong khi BHB phan anh rdi loan chuyén
hda cdp tinh (vai giG dén vai ngay). M6t BN co6
thé ¢ HbA1c tuong d6i kiEm sodt nhung van roi
vao DKA cap tinh do cac yéu t6 khai phat nhu
nhiém trung, hodc ngung insulin dét ngot. Két
qua nay cling tuang dong véi nghién clu cua
Nogier K va cong su’ (2024), khi két luan khong
c6 mdi lién quan dang k& gitra BHB va HbA1c tai
thdi diém cap clu [6].
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M6i lién quan gilta cac chi s6 ceton va
glucose la mét két qua quan trong. Nghién clu
chi ra BHB c6 tuong quan thudan manh vdéi
glucose mau (r = 0,71), trong khi Ceton ban
dinh lugng chi cé tuong quan yéu (r = 0,28).
biéu nay cho thdy BHB phan anh mic do roi
loan chuyén hda song hanh vdi tdng dudng
huyét tot hon nhiéu so vdi phugong phap ban
dinh lugng. Két qua cua chudng téi gan nhu
tugng dong véi nghién clftu clia Yuzbasioglu Y va
coéng su (2024) (tuang quan Glucose-BHB la r =
0,75; tuong quan Glucose-Ceton la r = 0,30) [8].

Su’ vugt tréi cia BHB so vai Ceton ban dinh
lugng (phan (ng nitroprusside) c6 thé dudc giai
thich bédi cac han ché c6 hitu ctia phuong phap
cl: (1) Phuong phap ban dinh lugng chi phat
hién acetoacetate va acetone, bd sét BHB von la
thé ceton chi yéu (78%) trong DKA; (2) Viéc
doc két qua dua trén so mau bang mat thudng
mang tinh cht quan cao; va (3) Bot thir khong
on dinh (dé 8m, von cuc), anh hudng dén do
chinh xac cla phan 'ng. Do do, viéc dinh lugng
BHB bang phuang phap déng hoc enzyme la mot
c6ng cu chinh xac, khach quan va tin cdy hon
han trong thuc hanh 1am sang.

V. KET LUAN

1. Nong dd acid_B-hydroxybutyric mau trung
binh ctia BN DTP nhiém toan ceton la 4,42 + 3,51
mmol/L, cao hon r6 rét so véi nong do & ngudi
binh thuGng la 0,04 + 0,03 mmol/L (p < 0,001).

2. Néng do BHB cé mGi tuong quan thuan
manh vdi ndng do Ceton ban dinh lugng (r =
0,71; p < 0,001). Khéng tim thdy ma&i tuong
quan c6 y nghia thdng ké gilta nong do BHB va
chi s6 HbAlc (p = 0,264).

3. Trong mGi tuong quan vé&i glucose mau,
BHB (r = 0,71) thé hién tuong quan manh hon
ro rét so vdi Ceton ban dinh lugng (r = 0,28).
Diéu nay khdng dinh BHB Ia céng cu dinh lugng
hiéu qua, phan anh tét han mdc d6 roi loan
chuyén héa trong DKA so vdi phuong phap ban
dinh lugng.

VI. KIEN NGH]|

1. Nén trién khai réng rai xét nghiém dinh
lugng BHB bang phudng phap dong hoc enzyme
tai cac phong xét nghiém sinh hoa, dac biét tai
cac bénh vién c6 chuyén khoa ndi tiét, d€ chan
doan sdm va chinh xac DKA.

2. Can dua BHB vao phac do danh gia ban
dau cho BN BTP nhap vién, ddc biét khi c6 nghi
ngd DKA, dé& ho trg chan doan nhanh va theo ddi
diéu tri hiéu qua.

3. Khuyén cdo loai bo dan xét nghiém Ceton
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ban dinh lugng va thay thé bang xét nghiém
BHB mau dinh Iu’dng dé nang cao d6 chinh xac
trong chan doan va theo ddi dién tién chuyén
hoéa cua BN.
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LIEN QUAN BENH GAN NHIEM M@ LIEN QUAN PEN CHUYEN HOA
VA BENH PONG MACH CHI DUO’I DO X0 VIrA O' BENH NHAN
PAI THAO PUONG TIP 2

Chung Thi¢n Nhan2, V6 Hong Minh Cong', Ngo Thi Thity Dung?

TOM TAT.

Muc tiéu: Xac dinh mdi lién quan glLra bénh gan
nhiém md lién quan dén chuyen hoa va bénh dong
mach chi dudi do xd vifa & bénh nhan dai thdo dudng
tip 2. Phueng phap: Nghién ctu cat ngang trén 212
bénh nhan dai thao du’dng tip 2 tai Bénh vién Nhan
dan Gia binh va Bénh vién Théng Nhét (2024) Két
qua: Bénh gan nhiém mg lién quan dén chuyen hoa
chiém 71 ,2% dan s6 ngh|en ctu. Ty Ié mang x0 vu’a
dong mach chi dudi xuat hién nhiéu hon & nhém cé
bénh gan nhiém md lién quan dén chuyén hda (p =
0,003), nhung khéng tim thay su’ khac biét vé bénh
doéng mach chi dudi do xg vira (p >0 ,050). Phan tich
hGi quy da bién ghi nhan bénh gan nhiém mad lién
quan dén chuyen héa lam téng nguy co xudt hién
mang xd vifa dong mach chi dudi & bénh nhan dai
thao dudng tip 2 véi OR = 2,83 (KTC 95%: 1,45 —
5,53, p = 0,002). Két luan: Benh gan nhiém md lién
quan dén chuyén hda lién quan dén mang xd vira
doéng mach chi dugi nhung khong lién quan dén bénh
dong mach chi dudi do xg vita & bénh nhan dai thao
derng t|p 2. Tir khoa: Bénh gan nhiém md lién quan
dén chuyen héa, bénh ddng mach chi dusi, dai thao
dudng tip 2.
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SUMMARY
ASSOCIATION BETWEEN METABOLIC
ASSOCIATED FATTY LIVER DISEASE AND
ATHEROSCLEROTIC LOWER EXTREMITY
ARTERIAL DISEASE IN PATIENTS WITH

TYPE 2 DIABETES MELLITUS

Objective: To determine the association
between metabolic associated fatty liver disease
(MAFLD) and atherosclerotic lower extremity arterial
disease (LEAD) in patients with type 2 diabetes
mellitus. Methods: A cross-sectional study was
conducted on 212 type 2 diabetes mellitus patients at
Gia Dinh People’s Hospital and Thong Nhat Hospital in
2024. Results: The prevalence of MAFLD in the study
population was 71.2%. Atherosclerotic plaques in
lower extremity arteries were more frequently
observed in patients with MAFLD (p = 0.003);
however, no significant difference was found in the
prevalence of LEAD between groups (p >0.050).
Multivariate logistic regression analysis showed that
MAFLD increased the risk of developing atherosclerotic
plaques in the lower extremity arteries in T2DM
patients, with an odds ratio (OR) of 2.83 (95% CI:
1.45 - 5.53, p = 0.002). Conclusion: MAFLD is
associated with the presence of atherosclerotic
plaques in the lower extremity arteries but not with
LEAD in patients with type 2 diabetes mellitus.

Keywords: Metabolic associated fatty liver
disease, lower extremity arterial disease, type 2
diabetes mellitus.
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