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ABSTRACT

Objective: This study aims to determine the prevalence of insulin resistance (HOMA2-IR) in
non-diabetic patients with acute coronary syndrome and to evaluate its association with clinical
characteristics, cardiacinjury markers, the severity of coronary artery disease, andrisk stratification
parameters (GRACE and Gensini scores) during the acute phase.

Methods: A cross-sectional analytical study was conducted on 116 non-diabetic patients
with acute myocardial infarction. Insulin resistance was defined as HOMA2-IR = 1,35. Clinical
characteristics, biochemical parameters, Gensini score, and GRACE score were collected and
compared between the groups with and without insulin resistance.

Results: Among 116 non-diabetic patients with acute coronary syndrome, the prevalence of
insulin resistance was 58.6%. Compared with the non-insulin-resistant group, patients with insulin
resistance were younger (65.34 years vs. 70.75 years; p = 0.027), had a higher BMI| (23.68 kg/m2
vs. 21.75 kg/mz; p < 0.001), and exhibited significantly elevated fasting glucose and fasting insulin
levels (p <0.001). The insulin-resistant group also had higher systolic blood pressure, heart rate, and
a greater proportion of patients with intermediate or high GRACE risk scores (p < 0.05). In addition,
they had higher Gensini scores and longer lesion length (p < 0.05), increased hs-TroponinT and CK-
MB levels (p =0.03 and p = 0.04, respectively), and lower left ventricular ejection fraction (p = 0.02).
Conversely, NT-proBNP levels did not differ significantly between the two groups.

Conclusion: In this study, insulin resistance assessed by HOMA2-IR was highly prevalent among
non-diabetic patients with acute coronary syndrome and was associated with higher GRACE risk
scores, more severe coronary atherosclerotic burden, and reduced left ventricular ejection fraction.
These findings suggest that insulin resistance may serve as an accompanying marker of a higher
cardiovascular risk profile in this patient population. However, given the cross-sectional study
design, these associations are observational only and should be confirmed in large, multicenter
cohort studies.
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TOM TAT
Muc tiéu: Nghién ctu nhdm xac dinh ty |& khang insulin theo mé hinh HOMA2-IR & bénh nhan hoi
chitng mach vanh cép khéng dai thdo dudng va danh gia méi lién quan gilta khang insulin véi dac
diém ldm sang, céc chi sd t8n thuong co tim, mitc dé nang clia bénh mach vanh va phan tang nguy
co (GRACE, Gensini) trong giai doan céap.

Phuong phap: Nghién cliru mé ta cit ngang, c6 phan tich trén 116 bénh nhan héi chirng mach vanh
cép khdng dai thao dudng. Khang insulin dugc xac dinh véi HOMA2-IR = 1,35. Thu thap va so sanh
céc dac diém lam sang, sinh hda, diém Gensini, GRACE va giita nhdm cé va khéng cé khang insulin.

K&t qua: Trong 116 bénh nhan hdi chirng mach vanh cdp khéng dai thdo dudng, ty 1& khang insulin
& 58,6%. Nhém c6 khang insulin tré hon (65,34 tudi so vdi 70,75 tudi; p = 0,027), c6 BMI cao hon
(23,68 kg/m” so véi 21,75 kg/m?; p < 0,001) va ghi nhan ndng dé glucose déi ciing nhu insulin déi
tang dang ké (p <0,001). Nhém khang insulin cing ghi nhan huyét 4p tdm thu, tan sé tim, ty l& bénh
nhan thuéc nhédm diém nguy cd GRACE trung binh va cao déu cao han (p < 0,05). Déng thdi, nhém
nay cé diém Gensini va chiéu dai sang thuong l&n han (p < 0,05), ndng do hs-TroponinT va CK-MB
tang (p = 0,03 va p =0,04) va phan suat tdng mau thdp hon (p = 0,02). Ngugc lai, néng do NT-proBNP
khong khac biét dang ké gitra hai nhém.

K&t luan: Trong nghién cltu nay, khang insulin dugc tinh theo moé hinh HOMA2-IR xuét hién vdi tan
suit cao @ bénh nhan héi chirng mach vanh céap khong dai thao duong va lién quan véi chi sé tién
lugng GRACE cao han, murc dé tén thuong mach vanh nang han va phan suét tdng mau that trai
giam. K&t qua ggi y khang insulin c6 thé 1a chi ddu kém theo cua tinh trang nguy co'tim mach cao hon
& nhém bénh nhan nay. Tuy nhién, do nghién cltu thiét k& cat ngang, méi quan hé nay chi mang tinh
lién quan va can dugc kiém ching thém bang cac nghién ctiu doan hé da trung tam vdi cd mau lén.

Ttr khéa: Khang insulin, hdi chirng mach vanh cap, HOMA2-IR.

1. DAT VAN DE

Hoi chirng mach vanh cép la nguyén nhéan tf vong hang
dau trén toan cau, va ngay cang nhiéu bang chiing cho
th8y khang insulin déng vai trd trung tdm trong sinh bénh
hoc clia xo vira va bién c6 tim mach, ngay ca & ngudi

d&c diém lam sang, mdc dé tén thuong mach vanh & bénh
nhan hoi chitng mach vanh cép khéng dai thao duong.

2. pOI TWONG VA PHUONG PHAP NGHIEN CU'U

khoéng dai thao dudng. Khang insulin dugc chirng minh co
lién quan dén réi loan chirc nang ndi mo, viém hé théng va
hinh thanh mang xa vita khéng 8n dinh. Chi s6 HOMA2-
IR la cong cu danh gia khang insulin dugc s dung rong
rdi, co gia tri tién lugng mire dé t8n thuong mach vanh va
két cuc tim mach & bénh nhan héi chirng mach vanh cap
khoéng dai thdo dudng. Tuy nhién, tai Viét Nam con thiéu
dir liéu vé vai tro clia khang insulin & nhém bénh nhan nay.
Do d6, nghién ctu nay dugc thuc hién nham xac dinh ti 1&
khanginsulin va danh gia anh hudng clia khang insulin dén

*Tac gia lién hé

2.1. Thiét ké nghién ciru

Nghién clru mé ta cat ngang cé phan tich, thu thap sé liéu
tién clu trén quan thé bénh nhan hdi chirng mach vanh
cép khéng dai thao dudng.

2.2. Pia diém va thai gian nghién civu

Nghién ctu dugc thuc hién tai Khoa N&i Tim mach va Tim
mach Can thiép, Bénh vién Dai hoc Y dugc thanh phd H6

Chi Minh. Thai gian thu thap s6 liéu tir thang 3/2024 dén
thang 1/2025.
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2.3. Pdi twrgng nghién ciru

Téng ¢ mAau cla nghién cttu la 236 ddi tuong, bao gom
116 bénh nhan hoi ching mach vanh cép khéng dai thao
dudng va nhém chiing 120 ngudi khde manh.

2.3.1. Tiéu chudn chon méu

- B&nh nhan dugc chan dodan xac dinh hdi chitng mach
vanh cép: nhoi mau co tim ST chénh [én, nhdi mau cotim
ST khéng chénh l&n hoac dau that nguc khéng 6n dinh
theo tiéu chudn ESC (2024).

- Khong co tién s dai thao dudng va HbA1c < 6,5% tai
th&i diém nhap vién va cé két qua dinh lugng insulin va
glucose huyét tuong luc déi (ldy trong vong 24 gid sau
nhép vién, sau nhin déi = 8 gio).

- Bénh nhén déngy tham gia nghién ctru.

2.3.2. Tiéu chuén loai trtr

- bai thao duong type 1, type 2 hoac HbA1c = 6,5%.

- Bénh gan man tinh (xd gan, suy gan) hoac réi loan néi
tiét (hdi chirng Cushing, bénh tuyén gidp chua kiém soat).
-Pang sr dung thudc &nh hudng dang ké dén chuyén hoa
glucose/insulin (corticosteroid toan théan, thudc Uc ché
mién dich).

2.4. C& mau va phuong phap chon mau
- Tinh ¢& mau duya trén céng thic uwéc luong mot ty lé:

_ Loy xP(1-p)

d2
Trong do: n la s6 déi tugng nghién clru; Z la tri s6 phan
phdi chuan, véia=0,05¢c6Z, , =1,96; p = 34,3% (theo
nghién ctu ctia Farhan S va cong su [1]); d la sai s6 cho
phép (chon d =0,10).
Thay vao céng thurc, tinh dugc n = 87. Trong nghién clu
nay, chang t6i da thu thap dugc 116 bénh nhan dua tiéu
chuén dua vao phan tich.

n

- Nhom chirng gdm 120 ngudi khoe manh, khéng cé tién
st déi thdo dudng, bénh tim mach hoéc rdi loan chuyén
héa, dugc tuyén chon tir ngudi di kham siic khoée dinh ky
tai cung trung tdm nghién ctu nham lam déi ching cho
viéc xac dinh ngudng cat cua chi s6 HOMA2-IR.

2.5. Coéng cu va quy trinh thu thap sé liéu

2.5.1. Céc bién sé thu thap

- P&c diém nén: tudi, gidi, BMI, hdt thudc, tién can tang
huyét ap, réi loan lipid mau.

- Chan doan lam sang: bénh nhan dugc chan doan hoi
chitng machvanh cap, diém Gensini, diém GRACE néivién.
Chi s8 sinh héa (mau mau déi = 8 gid): glucose (phuong
phap enzymatic-hexokinase), insulin (phuong phap mién
dich hdéa phat quang - chemiluminescent immunoassay).

- Dac diém chup mach vanh: chup déng mach vanh qua
da cho tat ca bénh nhan.

2.5.2 Xac dinh khang insulin (HOMAZ2-IR)

-HOMA2-IR dudc tinh bAng phan mém HOMA2 Calculator
phién ban 2,20.3 (Diabetes Trials Unit, Dai hoc Oxford)
dua trén glucose va insulin mau doi.

- Ngudng khang insulin xac dinh la HOMA2-IR = 1,35,
twong &’ng bach phan vi 75" ciia nhdm chirng khée manh
khéng béo phi, khong dai thdo dudng, dugc thu thap song
song tai cung trung tdm trong nghién cuu.

2.6. Phan tich sé liéu

- Dt liéu dugc phan tich bang phan mém SPSS 26,00; voi
muic y nghia théng ké p < 0,05.

- HOMA2-IR dugc tinh todn bang phan mém HOMA2
Calculator do Dai hoc Oxford phat trién (https://www.dtu.
ox.ac.uk/homacalculator/)

- Kiém dinh phan phdi chuan: Shapiro-Wilk.

-Bién digh lwong: trinh bay duéi dang trung binhva dé léch
chuén (X £ SD) hoac trung vi [khoang t& phan vi] (khéng
chuén); so sanh gitra hai nhém bang Student’s t-test hodc
Mann-Whitney U test.

- Bién dinh tinh: trinh bay dudi dang tan sé (n) va ty L& (%);
so sanh bang Chi-squared hoac Fisher’s exact test khi
tan sé ky vong < 5.

2.7.Pao dirc nghién ctru

Nghién ctru dugc Hoi dongDao dirc cliaPaihoc Y Dugc thanh
phd HB Chi Minh phé duyét (vén ban s6 932/HDDD-DHYD).
Nghién clru dugc thuc hién sau khi co sy déngy clia bénh
nhan tham gia.

3. KET QUA NGHIEN cU'U
3.1. Pac diém chung cua déi twong nghién civu
Bang 1. Pac diém chung cla déi tuong nghién citu

Trong s8 116 bénh nhan du tiéu chuan dua vao phan tich,
48 bénh nhan khéng khang insulin (HOMA2-IR < 1,35) va
68 bénh nhan khang insulin (HOMA2-IR = 1,35).

, HOMA2-IR | HOMA2-IR
Bién sé <1,35 21,35 |p-value
(n=48) | (n=68)
Nam 32 (66,7%) | 46 (67,6%) | 1,00!
Nhan T8 (nam) 710&,715; 6%?;‘; 0,03**
hE;:CZ\Zé BMI (kg/m?) 21,75+ 2,65 23"%%* 0’081 .
dodn [Nhdi méu g tim ST chénn (én | 18 (37,5%) | 29 (42,6%) | 0,72
sang ’;‘r?g’r'\mzf} cotimSTKhONg | 43 7 19 | 20 (29,4%) | 0,95!
Pau thit nguc khong 6n dinh| 17 (35,4%) | 19 (27,9%) | 0,51'
Hat thudc 16 (33,3%) | 25(36,8%) | 0,85'
| hei quen usng rugu bia 6(12,5%) |14 (20,6%)| 0,38
o [Thuongxuyén tapthéduc | 4(8,3%) | 10(14,7%)| 0,45
S?gg Tién cén tang huyét ép 33 (68,8%) | 53 (77,9%)| 0,37
Tign can tim mach 19(39,6%) | 23 (33,8%) | 0,66'
Tign can dot quy 3(6,2%) | 6(8,8%) | 0,87

Ghi chd: tKiém dinh Chi-square; **Kiém dinh t-test.

Khoéng cé su khac biét gidi tinh gitra 2 nhédm cé khang insulin
va khong khang insulin. Tuy nhién, tudi trung binh ctia nhém
khang insulin thdp hon nhém khéng khang insulin c6 y nghia
thong ké (p = 0,03). BMI ciia nhém khang insulin cao hon
rd rét so vdi nhém khoéng khang insulin (23,68 + 2,80 so véi
21,75%2,65; p<0,001). Twong tu, cac yéu to lién quan dén L8i
s8ng va tién cén nhu hat thude, uéng rugu bia, tap thé duc,
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tién can tang huyét ap, bénh ly mach mau ngoai bién hay dot
quy déu khong khac biét c6 y nghia théng ké (p > 0,05).

3.2. So sanh dic diém lam sang va can lam sang giira
hai nhém khang va khong khang insulin

W o HOMA2-IR <1,35

3 © HOMAZ-IR>1,35
1750 p=0.994%
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Bi€u dd 1. So sanh cac dac diém lAm sang va can lam
sang gitra hai nhém khong khang insulin va khang insulin

Ghi chd: *Kiém dinh Mann-Whitney; **Kiém dinh t-test.

Khi so sanh cac dac diém [dm sang va can lam sang gilra
hai nhém khong khang insulin va khang insulin theo chi
s6 HOMA2-IR (< 1,35 va = 1,35), chung toi ghi nhan mot
80 khac biét c6 y nghia théng ké&. Nhom khang insulin cd
BMI cao han dang ké so véi nhom khéng khang insulin (p
< 0,001). V& céc chi s8 chuy&n hda, nhém khang insulin
c6 néng dd glucose mau luc doi cao hon (p = 0,008) va
insulin huyét thanh cao gép déi so véi nhém khong khang
insulin (13,60 pU/mL so vdi 6,28 pU/mL; p < 0,001). Chi
s6 HOMAZ2-IR cling cao hon ré rét & nhém khang insulin
(p < 0,001), phén anh tinh trang khang insulin tang én.
Ngoai ra, nhdm khéang insulin ¢6 tudi trung binh thdp hon
s0 vGi nhom khéng khang insulin (65,34 = 13,32 tuéi so vdi
70,75 = 12,10 tudi; p = 0,027). Céc bién sé khac bao gobm
HbA1c, lipid mau (cholesterol toan phan, HDL-C, non-
HDL, LDL-C, triglyceride) khéng ghi nhan sy khac biét cé
y nghia thong ké gilta hai nhom (p > 0,05).

3.3. So sanh mirc dé tén thuong co tim va mirc dd nang héa giira hai nhém khéng khang va khang insulin

Bang 2. So sanh chi s& t8n thuong va mirc dé nang héa gitra hai nhom khéng khang insulin va khang insulin

Bign sé HOMA2-IR < 1,35 (n = 48) HOMA2-IR = 1,35 (n = 68) p-value
Huyét 4p tam thu (mmHg) 117,00 [100,00-126,00] 121,00 [112,50-140,00] 0,03*
Huyét 4p tam truong (mmHg) 70,00 [60,00-80,00] 72,00 [66,75-80,25] 0,18*
Tan s6 tim (lAn/phut) 72,00 [63,50-85,25] 80,00 [70,00-90,00] 0,04*
Didm Gensini 24,00[19,75-32,50] 34,00 [1,50-44,50] 0,02*
Thang diém GRACE danh gia nguy co
Thép (< 109) 18 (37,50%) 13(19,10%)
Trung binh (109-139) 12 (25,00%) 32 (47,10%) 0,03t
Cao (= 140) 18 (37,50%) 23 (33,80%)
Mot s6 chi s8 can lam sang lién quan t8n thuong co tim
Phan suat téhg mau that trai (EF%) 69,50 [52,75-79,00] 60,00 [45,00-69,25] 0,02*
Chiéu dai sang thuang (mm) 23,25[12,75-34,67] 38,00 [28,00-49,25] <0,001*
hs-TroponinT (ng/L) 41,10 [20,67-942,50] 339,50 [29,07-3020.7] 0,03*
CK-MB (U/L) 17,50 [12,00-24,75] 22,00[15,00-123,50] 0,04*
NT-proBNP (ng/L) 396,50 [136,25-3370,75] 301,00 [89,25-1561,75] 0,39*

Ghi chu: *Kiém dinh Mann-Whitney; 1Kiém dinh kiém dinh
Chi-square.

Hai nhém HOMAZ2-IR cho thdy sy khac biét dang ké
& nhiéu chi s8 lam sang va can [d&m sang. Nhom khang
insulin ghi nhan huyét ap tam thu cao han (p = 0,03), tan
s6 tim (p = 0,04) va diém Gensini (p = 0,02) cling tadng rd
rét. Phan b6 diém GRACE cho thdy nhém khang insulin
cO ty l& nguy co trung binh va nguy co cao l&n hon so vdéi
nhém khéng khang insulin (p = 0,03). V& chlc nang tim,
phan suat téng mau giam & nhém khang insulin (p = 0,02),
doéng thoi chiéu dai sang thuong mach vanh dai hon dang
ké (p < 0,001). Mat khac, néng dé hs-TroponinT va CK-MB
cling tang cao @ nhdm khang insulin (p = 0,03 va p = 0,04);
trong khi dé NT-proBNP khéng khac biét c6 y nghia gitra
hai nhém (p = 0,39).

120

4. BAN LUAN

Trong nghién clu nay, chidng téi lwva chon ngudng
HOMAZ2-IR = 1,35 dya trén t(* phan vi cao nhat clia nhém
chiing khéde manh khéng méc céac réi loan chuyén héa,
ti€p can tuwong ty nhidu nghién cu dich t& da cong bé.
Ngudng nay cao han nhe so v&i ngudng 1,29 trong nghién
ctu cta Tran Thanh Vinh va céng su [2], nhung vAn ndm
trong khodng phi hgp cho quan thé ngudi Viét Nam, phan
4anh dac diém ciu tric co thé, mic do tich m& ndi tang
va dap Ung insulin dac trung clia ngudi chau A. Két qua
nay thap hon vdi ngudng 1,40 duge Demir A.K va cdng su
xac dinh cho dan s8 Thé Nhi Ky [3]. Nhirng khac biét gitra
céac nghién cltu, du khong L&n, cho thay sy da dang sinh
hoc gitta cac quan thé, ngudi chau Au thudng duy tri do
nhay insulin t6t hon du ¢c6 mirc m& ndi tang cao, trong khi



N. N. M. Thu et al. / Vietnam Journal of Community Medicine, Vol. 67, Special Issue 2, 117-122

ngudi chau A lai dé tich tu m& ndi tang ngay ti mic BMI
thap, dan dén xuat hién khang insulin sém hon. Ngoai cac
yéu té ching tdc, di truyén, su’ khac biétvé phan bé mé co
thé, kiu hinh chuyén héa va ca phuong phap dinh luong
insulin cling gép phan anh hudng dén gia tri HOMA2-IR. Vi
vay, viéc thiét lap va hiéu chinh ngudng phan loai khang
insulin theo tirng quan thé a cén thiét dé dam bao do
chinh xac vay nghia ldm sang clia cac nghién clu.
Nghién ctru clia ching t6i cho két qua ty & khang insulin
@ bénh nhan hoi chirng mach vanh cip khéng dai thao
dudng la 58,6%. K&t qua nay phu hgp véi xu hudng chung
trong y van, cho thay khang insulin thudng gap & bénh
nhan tim mach cap ngay ca khi glucose mau lic déi van
trong gidi han chap nhan dugc. Lazzeri C va cong sy
nghién ctu trén quan thé bénh nhan nhdi mau catim cép
khong cé tién sir dai thao dudng ghi nhan 52,9% cé khang
insulin theo HOMA-IR trong giai doan cép [4], tuong dong
vGi k&t qua clia chung téi. Su nhat quan nay goi vy rang
khang insulin & mot rdi loan chuyén héa &m tham nhung
phd bién va dé biéu hién rd dudi tdc dong cla stress
chuyén hoa trong béi canh hoi chirng mach vanh cép.
Trong nghién cttu hién tai, nhdm bénh nhan khang insulin
c6 ndéng doé glucose va insulin mau lic déi cao hon co 'y
nghia théng ké, kém theo BMI l&n hon, phan anh dac diém
mot kiu hinh chuyé&n héa bat Llgi vdi tdng sirdung acid béo
tu do, r6i loan phan b6 m& va tang tiét insulin bu trir. Két
qua cua chung téi phu hgp véi nghién clru clla Kasem S.M
va cong sy cho thdy bénh nhan cé HOMA-IR cao thudng
c6 dién bién nang hon trong giai doan nhéi mau [5]. Nhém
HOMA-IR cao ghi nhan ty & Killip > 1 cao hon (17,5%; p =
0,04) va nong dd CK-MB tang rd rét (270,73 £ 23,10; p =
0,03), phan anh dién tén thuong co tim l&n hon. Diéu nay
cho thay khang insulin cép tinh lién quan chat ché dén
muc d6 suy tim va tén thuong co tim sau nhdi mau catim
ST chénh [&n. HOMA-IR c6 thé la chi d4u hitu ich trong
tién lugng s@m mirc dé nang clia bénh. Khi tin hiéu insulin
qua truc PI3K/Akt bi gidm, kha nang van chuyén glucose
v30 co va Uc ché tan sinh glucose tai gan suy giam, dan
dén tang nhe nhung kéo dai glucose mau. Tuyén tuy phai
tang tiét insulin dé bu tri, gay tdng insulin mau man tinh,
mot trang thai co thé thic ddy nhidu dudng truyén tin hiéu
gay xo vira va tén thuong mach mau.

Bén canh dd, nghién cltu cta ching téi cho thdy nhom
khang insulin c6 mirc dé tén thuong mach vanh nang hon
ro rét, thé hién qua diém Gensini cao hon va chiéu dai
sang thuong dai hon so véi nhém khéng khang insulin. Két
qué nay phu hgp vaéi nghién cltu cta Strisciuglio Tva céng
sy da chirng minh HOMA-IR tang dan theo murc dé phirc
tap cua tén thuong mach vanh do bdng diém SYNTAX
[6]. Twong ty, Eid M va cOng su nghién clru trén 112 bénh
nhan bénh mach vanh khéng béo phi va khong dai thao
duong cling ghi nhan tugng quan tuyén tinh chat ché gitra
HOMA-IR va diém Gensini (r = 0,83) [7]. Céc dit liéu trén,
cung vdi két qua clia chung t6i, clng cd vai tro trung tam
cuakhanginsulin trong tién trién xg vira déng mach. Vé ca
ché, khang insulin lam gidm san xuét NO - mét yéu té giéan
mach va chéng két dinh tiéu cau quan trong - dan tdi suy
giam chirc nang néi mo va tang co mach. Dong thoi, sy
két hgp gilra roi loan lipid (tang triglyceride, giam HDL-C),

viém ndi mac va stress oxy hda tao ra moéi truong thuan Lgi
cho tén thuang mach vanh lan rong va nang hon.

O khia canh tén thuong co tim cap, nghién ctiu clia ching
t6i ghi nhan nhom khang insulin c6 nong dé hs-TroponinT
va CK-MB tim cao hon cd y nghia, déng thdi phan suét téng
mau that trai (EF%) thap hon so vdi nhom khong khang
insulin. Day la nhirng chi ddu quan trong cho thay khang
insulin khong chi lién quan dén murc do xo vira mach vanh
ma con gan lién vé&i hoai tif co tim réng hon va suy giam
chirc nang that trai. K&t qua nay phu hgp vdi nghién ciu
clia Al-Ali S.A va cong sy & bénh nhan nhdi mau ca tim ST
chénh lén khéng dai thao dudng, trong d6 nhom HOMA-IR
cao nhéat co ty & t&r vong 4 tuan lén tdi 35% va EF% thap
hon c6 y nghia [8]. Bén canh dd, Trifunovic D va cong su
cho thay khang insulin do trong tuan dau sau nhoi mau
la yéu t6 du bdo manh cua hién tugng khong tai tudi mau
vi mach, cling nhu dién nhoéi mau l&n hon trén xa hinh
SPECT sau 6 tuan [9]. Trong giai doan thi€éu mau cuc bo,
co tim binh thudng uu tién st dung glucose nhu nguon
nang lugng nhanh va hiéu qua. Tuy nhién, & bénh nhan co
khang insulin, kha nang st dung glucose bi han ché, budc
co tim phu thudc nhiéu hon vao acid béo tuw do von tao ra
nhiéu géc oxy héa va san phdm chuyén héa ddc hai, lam
tén thuong ty thé, gia tang hoai tr t€ bao cotim va gidm co
bép, dan dén EF% thap hon. Tang glucose cép tinh ciing
gbp phan thuc ddy phan (rng viém toan than, lam tang kich
thudc vung nhdi mau. Bén canh do, roi loan chirc nang noi
mo va tinh trang tang dong trong béi canh khang insulin
lam tang nguy co khong tai tudi mau vimach sau can thiép
mach vanh, khién vung co tim khong dugc tai tudi day du
du mach vanh da théng trén chup mach. Cudi cung, tich
lOy céc san pham glycat hoa (AGEs) trong khang insulin
ldm tang dd clrng mo, thic ddy xo hda co tim va can trg
qua trinh héi phuc chirc nang that trai sau nhoi mau.
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