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SUMMARY

Objective: To evaluate the association between the HbA1c/HDL-C ratio and cardiovascular-metabolic
multimorbidity (CMM) among patients aged 45 years and older at Phenikaa University Hospital.

Methods: A cross-sectional descriptive study was conducted on 1,502 patients aged 45 years and
older at Phenikaa University Hospital from March 2026 to June 2026.

Results: The prevalence of CMM in the study sample was 29.7%. When the HbA1c/HDL-C ratio
was analyzed as a continuous variable and divided into quartiles (Q1-Q4), the prevalence of CMM
progressively increased from 13.3% in Q1 to 50.3% in Q4. In the multivariable model, the Q4 group
had a 4.77-fold higher likelihood of having CMM compared to the Q1 group (aOR = 4.77; 95% CI:
3.25-7.01), with a p-trend <0.001. When analyzed as a continuous variable, each unitincrease in the
HbA1¢c/HDL-C ratio was associated with a higher likelihood of CMM (aOR =1.31; 95% CI: 1.21-1.41).

Conclusion: A high HbA1c/HDL-C ratio is independently associated with CMM in patients aged
45 years and older. The HbA1c/HDL-C ratio holds potential as a simple biomarker reflecting
the burden of cardiovascular-metabolic diseases; however, prospective studies are needed to
evaluate its predictive value.
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MOI LIEN QUAN GIU’A TY LE HBA1C/HDL-C VO'I TINH TRANG DA MAC TIM MACH —
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TOM TAT
Muc tiéu: Danh gia méi lién quan gitra ty (& HbA1c/HDL-C véi tinh trang da méc tim mach — chuyén
héa (CMM) & ngudi bénh tir 45 tudi trd én tai bénh vién Dai hoc Phenikaa.

DPai tugng va phuong phap: Nghién citu mé ta cat ngang trén 1.502 ngudi bénh tir 45 tudi trd [8n
tai Bénh vién Dai hoc Phenikaa tir thang 03/2026 dén thang 06/2026.

Két qua: Ty l& hién mac CMM trong mau nghién ctiu la 29,7%. Khi HbA1c/HDL-C dugc phan tich
dudi dang bién lién tuc va chia thanh b&n phan vi (Q1-Q4), ty l& hién mac CMM téng dan tir 13,3%
& Q1 lén 50,3% & Q4. Trong m6 hinh da bi&n, nhém Q4 c6 kha nang hién méc CMM cao hon 4,77
lan sovdi Q1 (aOR=4,77; 95% Cl: 3,25-7,01), v&i p-trend < 0,001. Khi phan tich ty l& HbA1c/HDL-C
dudi dang bién lién tuc, méi don vi tang cua ty & nay lién quan véi kha nang hién méc CMM cao hon
(aOR=1,31;95% CI: 1,21-1,41).

Két luan: Ty lé HbA1c/HDL-C cao cd lién quan déc lap vdi tinh trang CMM & ngudi bénh tir 45 tuéi.
Ty l& HbA1c/HDL-C c6 tiem nang la mot chi ddu don gian phan anh ganh nang bénh ly tim mach -
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chuyén hoa; tuy nhién, can céac nghién cltu tién citu dé danh gia gia tri du bdo cla chi sé nay.
Tir khéa: Ty lé HbA1c/HDL-C, CMM, HbA1C, HDL-C.

1. DAT VAN BE

Pa mac tim mach - chuyén héa (cardiometabolic
multimorbidity - CMM) la tinh trang d6ng mé&c nhiéu bénh
ly chuyé&n héa va tim mach, dang ngay cang trd thanh mét
van dé dang quan tadm trong béi canh gia hoa dan sé. Su
hién dién dong thdi clia nhigu bénh ly tim mach — chuyén
héa ¢ lién quan v@i nguy ca tlr vong cao han dang ké so
V@i viéc chi méc don L& tiing bénh, ddng thoi lam gia tang
ganh nang bénh tat va nhu cdu cham séc y té (1,2)

R8i loan chuyén hda glucose va lipid la nhitng yéu t8
quan trong trong ca ché bénh sinh clia bénh tim mach,
khang insulin va tang glucose mau kéo dai co thé thic
d&y rdi loan chic nang ndi mo, viém va cac qua trinh lién
quan dén xad vita déng mach, qua dé goép phan vao sy
phat trién dong thai chia cac bénh ly chuyén héa va tim
mach(3). HbA1c la chi ddu phan 4nh muc d6 phaoi nhiém
glucose mau trung binh trong thdi gian dai va dugc sur
dung rdng rai trong danh gia va chan doén réi loan chuyén
hoa glucose (4). Trong khi dé, HDL-C la mot thanh phan
quan trong ctia chuyén héa lipid va c6 lién quan dén nguy
co tim mach. Do do, viéc két hop HbA1c va HDL-C dudi
dang ty l& HbA1c/HDL-C c6 thé cung cdp mdt chi s6 don
gian phan anh doéng thdi tinh trang rdi loan chuyén héa
glucose va lipid.

M6t s6 nghién cltu gan day da bat dau quan tdm dén
gia tri clia ty l& HbA1c/HDL-C trong danh giad nguy co
bénh ly tim mach - chuyé&n héa. Hu va cdng sy ghi nhan
ty l& HbA1c/HDL-C cé lién quan véi xo vita dong mach

*Tac gia lién hé

canh, ggiy réng chi s6 nay c6 thé phan anh mét phan tinh
trang r8i loan chuyén héa lién quan dén t8n thuong mach
mau(5). Bang chd y, nghién clu st dung d liéu China
Health and Retirement Longitudinal Study (CHARLS)
n&dm 2025 cho thay ty l& HbA1c/HDL-C cé méi lién quan
vGi nguy cd méc mdi CMM & ngudi trung nién va cao tudi
(6). Gan day hon, nam 2026 mét nghién clru s dung dir
liéu tlr hai doan hé tién ctru tai Anh va Hoa Ky ciing ti€p
tuc ghi nhan mai lién quan gira ty & HbA1c/HDL-C va
nguy co xuat hién CMM, cling c6 thém bang chitng vé
tiém nang cla chi s6 nay trong phan tang nguy co tim
mach - chuyén hoéa (7).

Tai Viét Nam, phan l&n céc nghién ciru mdi chi tap
trung phan tich don Lé tirng chi s6 trén mot bénh ly cu
thé thay vi khai thac m@i lién quan cula ty & ph8i hgp nay
trén mot mo hinh da bénh ly. Vi vay, ching téi ti€én hanh
nghién clru nay véi muc tiéu: Danh gia méi lién quan
giita ty L8 HbA1c/HDL-C va tinh trang da méc tim mach -
chuyén héa & ngudi bénh tir 45 tudi trd [én tai Bénh vién
Pai hoc Phenikaa.
2.D0I TUQNG VA PHUONG PHAP NGHIEN CU'U
2.1. Dadi twong nghién ciru

Nghién ctu dugc thuc hién trén 1502 ngudi bénh tor
45 tubi trd lén dén kham va diéu trj tai B&nh vién Pai hoc
Phenikaa tir thang 03/2026 dén thang 06/2026.
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Tiéu chudn lira chon: Ngudi bénh tir 45 tudi trd 1én, co
day du théng tin vé tinh trang bénh ly CMM va két qua xét
nghiém (HbA1c, HDL-C, Cholesterol toan phan, Triglycerid,
LDL-C, Glucose, Creatinin) dugc thuc hién trong cung dot
kham; c6 day dl cac bién s6 can thiét cho phéan tich.

Tiéu chudn loai trir: Ngudi bénh mac céc bénh ly
huyét sac t8; truyén mau trong vong 3 thang gan day; suy
gan mat bu; suy than giai doan cudi dang loc mau; phu
n co thai.

2.2, Thoi gian va dia diém nghién cvu

Thai gian: Tl thang 03/2026 dén thang 06/2026.

Pja diém: Bé&nh vién Dai hoc Phenikaa.

2.3. Thiét k& nghién ctru va Phuong phap chon mau

- Nghién cttu mé ta cat ngang.

- C& mau dugc chon theo phuong phap thuan tién,
gdm toan bd 1502 hd sd dat tiéu chuén trong khoang thoi
gian nghién cuu.

2.4. Quy trinh thu thap sé liéu

D{ liéu ldm sang va xét nghiém dudgc trich xuét tir hé
théng ho so bénh an dién tlr (HIS).

Cac xét nghiém dugc thuc hién tai Khoa Hoa sinh-
Huyét hoc bénh vién Dai hoc Phenikaa trong clung dot
kham vdi thai diém thu thap théng tin ld&m sang. Céc chi
s6 HDL-C, Cholesterol toan phan, Triglycerid, LDL-C,
Glucose, Creatinin dugc phan tich trén hé thng may
sinh hoa tuy dong Beckman Coulter AU5800. HbA1c dugc
dinh lwgng béng phuong phap séc ky long hiéu nang cao
(HPLC) trén may Tosoh G11. Quy trinh quan ly chéat lugng
tuan tha theo tiéu chuén I1ISO 15189:2022.

2.5. Céac chi s va coéng thirc nghién ciru

Bi€n phu thuéc (CMM): Trong nghién clitu nay, CMM
dudgc dinh nghia la sy hién dién dong thoi cua it nhéat hai
trong cdc nhédm bénh ly tim mach — chuyén hoa, bao gom:
tadng huyét ap, dai thao dudng, bénh tim mach va dét quy.
Pinh nghia nay dugc ap dung dua trén céch tiép can cua
céc nghién ctu trudec day vé CMM & ngudi trung nién va
cao tudi (1,6).

Cac bénh nay dugc xac dinh dua trén:

Tang huyét ap: Pugc xac dinh khi ngudi bénh co tién
sif dugc bac si chdn dodn tang huyét 4p hoac dang su
dung thuéc diéu tri. Chi s8 huyét ap tai thoi diém khao sat
khong dugc st dung don déc dé xac dinh tinh trang tang
huyé&t 4p/CMM.

Déi thdo duong: Pugc xac dinh khi ngudi bénh co tién
sr dugc bac sy chan doan dai thdo dudng hodc dang su
dung thuéc ha glucose mau.

Bénh tim mach: Pudc xac dinh dua trén chan doan
clia bac si hoac ghi nhén trong ho sg bénh an veé tién s
nhdi mau co tim, dau that nguc, bénh déng mach vanh
hoac suy tim.

Dot quy: Pugc xac dinh dua trén tién sir dot quy.

Ngoai ra, s6 lugng bénh ly thanh phan (0, 1, 2, 3, 4)
cling dugc tinh todn dé phan 4nh ganh ndng bénh ly.

Bién doc lap chinh: Ty 1&6 HbA1¢c/HDL-C = HbA1c (%) /
HDL-C (mmol/L).

2.6. Xtr ly va phan tich sé liéu

Sé lieu dugc xtr ly bang phan mém SPSS 26.0.

C4ac bién lién tuc c6 phan phéi chuan duoc biéu dién
bang trung binh = d6 l&ch chuén (Mean = SD) va so sénh
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gitta hai nhém bang kiém dinh t doc lap; Cac bién c6 phan
phéi khéng chuan dugc biéu dién bang trung vi (IQR) va
so sanh bang kiém dinh Mann-Whitney U. Khi so sanh ty
& HbA1c/HDL-C gitra cac nhdm theo sé lugng bénh ly
CMM, kiém dinh Kruskal-Wallis dugc st dung.

Phan tich hdi quy logistic dugc sir dung dé danh gia
m&i lién quan gilra ty (& HbA1c/HDL-C va tinh trang hién
mac CMM. Ty l& HbA1c/HDL-C dugc phan tich duédi dang
bién lién tuc va theo phan vi (Q1-Q4), trong d6 Q1 la nhém
tham chiéu. K&t qua dugc biéu thi bdng OR ho&c aOR va
khoang tin cay 95% (95% Cl). Ba mé hinh héi quy bao gom:

M6 hinh 1 (m6 hinh thd): danh gid maéi lién quan gilra
ty 1& HbA1c/HDL-C va CMM, chua hiéu chinh céc yéu to
dong bién.

Mb hinh 2: hiéu chinh theo tudi va gidi tinh.

Mb hinh 3 (m6 hinh da bién): hiéu chinh theo tuéi, gidi
tinh, BMI, triglycerid, LDL-C va creatinin. Cac bién dong
bi€n dugc lwa chon trudec dua trén co sd sinh hoc vay van.

Kiém dinh xu huéng tuyén tinh (p-trend) dugc thuc
hién bang céch dua bién phan vi dudi dang bién thd bac
lién tuc vao mé hinh hoi quy.

Gia tri p < 0,05 dugc coi la co y nghia théng ké.
2.7.Pao dirc nghién cru

Nghién clru dugc thuc hién theo cac nguyén tic cla
Tuyén ngdn Helsinki. D& liéu dugc thu thap hoi ciru tir ho
s0 bénh an va dugc ma hda, bdo méat théng tin ca nhan
clla ngudi bénh.

3. KET QUA NGHIEN cU'U

3.1. Pac diém chung cua déi twong nghién citu
Bang 1. Dac diém lam sang va can lam sang clia nhém

nghién cru
Chun Nhém Nhém
Pic diém (=1 5§2) KhéngCMM| C6CMM | p
: (n=1.056) | (n=446)
Tudi (nam) 62,30+ 9,97 | 60,62+9,40 |66,28 = 10,16|<0,001
NG gidi, n (%) | 871(58,0%) | 645 (61,1%) | 226 (50,7%) |<0,001
BMI (kg/m?) 23,32+2,94 | 23,16+2,88 | 23,69+ 3,04 | <0,05
Huyetaptamthu |44, a9, 19 16(130,20+ 18,98 [135,67 + 19,07|<0,001
(mmHg)
Huy€tap tam truong| o 15 . 19 12(75,17+12,07|76,02 = 12,24 0,215
(mmHg)
CholesterolTP |/ 53,192 | 5,02+1,15 | 4,38+1,24 |<0,001
(mmol/L)
] ] 1,71 1,70 1,81
* ’ 3 3
Triglycerid (mmol/L) (1,20-2,55) | (1,18-2,55) | (1,23-2,53) 0,326
LDL-C (mmoUL) | 3,06+0,86 | 3,19+0,83 | 2,76+0,87 |<0,001
HDL-C (mmoUL) | 1,30£0,30 | 1,34%0,30 | 1,23%0,27 |<0,001
5,67 5,50 6,25
* ’ El i
Glucose (mmoUL)™ | 5 29"_g,56) | (5,14-6,16) | (5,52-7,57) | 0%
N 74,5 73,0 80,0
* 2 y f)
Creatinin (1moVL)* | 64 6 gg,0) | (64,0-85,0) | (67,0-93,0) | <O
HbA1c (%) 6,58+1,33 | 6,33+1,13 | 7,17+1,55 |<0,001
Ty 18 HbA1c/HDL-C | 5,36+1,89 | 5,04+1,77 | 6,12+1,94 |<0,001

(Bi€n danh diu * c6 phan phdi l&ch phai, dugc biéu
dién bang Trung vi (IQR) va tinh p bang kiém dinh Mann-
Whitney U).

Nhan xét: Tudi trung binh cua ddi tuwgng nghién cltu
4 62,30 = 9,97 tudi. Nhém c6 CMM [&n tudi hon, cé BMI
va huyét ap tdm thu cao haon so vdi nhom khéng CMM.
Nhém CMM c6 néng doé HDL-C thap hon, trong khi
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glucose, creatinin va HbA1c cao hon so v&i nhém khong
CMM. bang chuy, ty 16 HbA1¢/HDL-C & nhém CMM cao
hon rd rét so véi nhédm khéng CMM (6,12 = 1,94 so vai
5,04 +1,77; p <0,001).

3.2. Méi lién quan giira ty l&é HbA1c/HDL-C va ty Llé hién
mac CMM

Bang 2. Ty l& hién mac CMM theo cac phanvicuaty lé
HbA1c/HDL-C

Nhém Khoang |Téngsd| Sé ngudi bénh Ty & hién méc

phan vi gia tri BN (n) | hién mac CMM (n) CMM (%)
Nhom Q1 <4,16 376 50 13,3
Nhém Q2|>4,16-4,93| 376 84 22,3
Nhém Q3|>4,93-6,10| 374 123 32,9
Nhom Q4 >6,10 376 189 50,3

Nhan xét: Ty l& hién m&c CMM tang dan theo cac phan
viclaty lé HbA1c/HDL-C, tlr 13,3% & Q1 1én 50,3% & Q4.
Bang 3. Mai lién quan giira ty l& HbA1c/HDL-C va tinh
trang hién midc CMM

Yéuts M6 hinh 1 Mo hinh 2 M6 hinh 3
OR (95% Cl) aOR (95% CI) aOR (95% CI)
Dang bién lién tuc
T)’/lHégt)-AC'lC/ 1,43(1,33-1,53) (1,38 (1,29-1,48) | 1,31 (1,21 -1,41)
Tinh theo phan vi
Nhom Q1 1,00 1,00 1,00
Nhém Q2 |[1,93(1,38-2,69)(1,71(1,21-2,41)| 1,56 (1,10-2,21)
Nhém Q3 |3,27(2,37-4,53) (3,14 (2,24-4,41) | 2,66 (1,86 - 3,81)
Nhéom Q4 | 6,84 (4,93-9,50) | 5,96 (4,21 -8,45) | 4,77 (3,25-7,01)
Gia tri p-trend <0,001 <0,001 <0,001

(M6 hinh 2 hiéu chinh tudi va gigi tinh. M6 hinh 3 hiéu
chinh tuéi, gidi tinh, BMI, triglycerid, LDL-C va creatinin)

Nhan xét: Ty lé HbA1c/HDL-C cé méi lién quan thuén
v&i tinh trang hién mac CMM. Trong md hinh da bién, mbi
don vi tang cua ty lé HbA1c/HDL-C lién quan véi tang kha
nang hién mac CMM (aOR = 1,31; 95% ClI: 1,21-1,41). So
v6&i nhém Q1, nhém Q4 c6 odds hién méc CMM cao gap
4,77 lan (95% Cl: 3,25-7,01). Xu hudng tang dan gilra céc
phéan vi cé y nghia thong ké (p-trend < 0,001).

Hinh 1. Bi€u d6 Boxplot phan bd gié tri trung vi chia ty
l&é HbA1c/HDL-C theo sé lugng bénh ly tim mach -
chuyén héa thanh phan

Phéan bé ty 1é HbAlc/HDL-C theo sé lugng bénh ly CMM
22.5 ¢

20.0 ’

17.5

Ty 1& HbALc/HDL-C
= — =
o N o
o wv o
> o> o
e

7.5 -1

CEEEE T '

S6 lugng bénh ly tim mach - chuyén héa thanh phan

Nhan xét: Gia tri HbA1c/HDL-C c6 xu huéng tang theo
s6 lwgng bénh ly thanh phan CMM, tir 4,52 & nhém khéng
mac bénh ndo (n=416) l&n 4,82 (n=620) & nhém 1 bénh,
5,59 (n=381) & nhém 2 bénh, 6,35 (n=77) & nhdm 3 bénh,
va 6,75 d nhdm méc ca 4 bénh ly (Kruskal-Wallis test, p <
0,001). Tuy nhién, k&t qua & nhém méc 4 bénh can dugc
dién giai than trong do ¢c8 mau nho (n=8).

4. BAN LUAN

Nghién ctru trén 1.502 ngudi bénh tir 45 tudi trd 1én tai
Bénh vién Pai hoc Phenikaa cho thay ty |& hién mac CMM
la 29,7%. Ty lé CMM tang ro6 rét theo céc phan vi HbA1c/
HDL-C, tlr 13,3% & Q1 lén 50,3% & Q4. Sau khi hiéu chinh
cac yéu t8 dong bién, nhdm Q4 cé kha nang hién méc
CMM cao gap 4,77 1an so véi Q1; déng thai, méi mét don
vi tang cla ty 1& HbA1c/HDL-C lién quan vd&i odds hién
mac CMM cao hon 31% (aOR = 1,31; 95% Cl: 1,21-1,41).
K&t qua nay cho thdy méi lién quan giira HbA1c/HDL-C va
CMM dugc duy tri nhat quan khi phan tich ca dudi dang
bién lién tuc va phan vi.

Ty & hién mac CMM tang cao & nhém cé phan vi
HbA1¢c/HDL-C cao nhéat (Q4) c6 thé dugc giai thich qua
co s@ hda sinh lam sang. Sy gia tang dong thdi clia phoi
nhiém glucose mau man tinh (phan dnh qua HbA1c) va
sy suy gidm kha ndng van chuyén cholesterol ngugc
(phén anh qua HDL-C thép) tao ra tac dong hiép dong. Su
két hgp gilra tdng HbA1c va gidm HDL-C c6 thé phan anh
tinh trang r6i loan chuyén hda va tén thuwong mach mau,
qua dé gép phan giai thich mai lién quan giita HbA1c/
HDL-C cao va CMM (3,5), tlr doé ly giai vi sao ngudi bénh
& Q4 c6 nguy co hién mac CMM cao gap gan 5 lan so vdi
nhém Q1.

K&t qua cua chung téi dong thuadn manh mé vdi céc
phat hién tir thuan tdp CHARLS & Trung Qudc (6) va
nghién cltu culia Ji va céng su tai Anh va Hoa Ky (7) khi déu
ghinhdn mai lién quan déc lap gitta HbA1c/HDL-C va tinh
trang CMM. Tuy nhién, néu nhu céc bao céo trude day chu
y&u danh gia nguy cd mac mdi trén céng dong, dir liéu ctia
chdng téi cung cap thém bang chitng cat ngang vé ganh
nang CMM hién hitu (29,7%) trén d&i tugng ngudi bénh
dén kham tai bénh vién. Bén canh do, két qua clia ching
toi cling ciing ¢8 thém gia thuyét clia Hu va cong sy (5)
vé viéc chi s6 nay coé kha nang phan anh tinh trang tén
thuong mach mau can lam sang.

Dang chu y, HbA1c/HDL-C tang theo s6 lugng bénh ly
thanh phan CMM, goiy kha nang chi sé nay phan anh phan
nao ganh nang réi loan chuyén hoa tich lQy. Tuy nhién, két
qua can dugc dién giai than trong do HbA1c [ thanh phan
clia ty lé HbA1c/HDL-C. Trong nghién clu nay, dai thao
dudng dugc xac dinh dua trén tién sir chan doan hoac si
dung thuéc ha glucose mau thay vi dya trén f, qua dé han
ché& su chdng &p truc tiép gitra bién phai nhiém va tiéu
chi xac dinh CMM; tuy nhién, van c6 kha nang bd sét cac
truding hop dai thdo dudng chua dugc chan doan (4).

Nghién ctiu cé uu diém la c& mau tuong ddi lén va
danh gia HbA1c/HDL-C dudi ca dang bién lién tuc va
phan vi. Tuy nhién, thiét k& cit ngang khéng cho phép suy
ludn nhan qua; nghién ctu don trung tdm han ché& kha
nang khai quat hoa cho cong dong. Ngoai ra, viéc xac dinh
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mot s& bénh ly dua trén tién sl va hd so bénh an cé thé
gay sai s6 phan loai, trong khi tinh trang s dung thudc
ha lipid va thu8c diéu tri dai thdo dudng chua dugc kiém
soat day du.

Nhin chung, HbA1c/HDL-C cao c6 mai lién quan déc
lap v6i tinh trang CMM hién méc va tang dan theo ganh
nang bénh ly. K&t qua phu hgp vdi céc bang chirng gan day
vé mdi lién quan gitta HbA1c/HDL-C va CMM (6,7). Can
céc nghién cfu doan hé tién clru dé xac dinh gia tri du bao
clia HbA1c/HDL-C va danh gia liéu chi sé nay c6 cai thién
kha nang phan tang nguy co CMM so véi cac yéu té nguy
co'truyén théng hay khong.

5. KET LUAN

Ty l& HbA1c/HDL-C cao c6 lién quan vdi tinh trang da
mac tim mach - chuy&n héa & ngudi bénh tir 45 tudi trd
l&n. So v@i nhém co6 ty 18 HbA1c/HDL-C thap nhéat, nhém
c6 ty l&é cao nhat c6 kha nang hién mac CMM cao hon
dang ké sau khi hiéu chinh céc y8u t6 déng bién.

Ty l&é HbA1c/HDL-C cling tang dan theo s6 lugng bénh
ly tim mach - chuyén héa thanh phan.

Khuyén nghi:

Ty & HbA1c/HDL-C c6 tiém nang la mot chi dau don
gian phan anh ganh nang réi loan chuyén héa va c6 thé h
tro phan tang muc dé hién méc CMM.

Can céc nghién clru doan hé tién clru dé xac dinh gia
tri du béao cla ty l& HbA1c/HDL-C do6i v&i su xuat hién
CMM trong tuong lai.
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