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Duorc tai tro bdi AstraZeneca vi muc dich cap nhat & giao duc y khoa
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ESC 2025

.

Khi ndo can dung thuoc diéu tri RLLP mau?

Table 4 Intervention strategies as a function of total cardiovascular risk and untreated low-density lipoprotein chol-
esterol levels

Total CV Untreated LDL-C levels
risk
=<1.4 mmol/L 1.4 to 1.8 to 2.6 to 3.0 to =4.9 mmol/L
(=55 mg/dL) =1.8 mmol/L (55 =26 mmuol/L (70 = 3.0 mmol/L = 4.9 mmol/L (=190 mg/dL)™
to =70 mg/dL) to <100 mgdL) (100 to <116 mg/ (116 to <190 mg/ |
dL}) dL :
Low Lifestyle [ :
madification, i
consider adding :
drug if uncontralled
Moderate Lifestyle Lifestyle BAA2 ':
modification, madification, .
consider adding consider adding i
drug if uncontrolled drug if uncontralled '
High Lifestyle !
madification, ':
consider adding :
drug if uncontrolled :
Very high: Lifestyle Lifestyle .
o e e ---- J
prevention consider adding consider adding :
drug drug !
Very high: ﬁ ;
secondary E i
prevention g :
e
@

OV, cardiovasoular; LDL-C, low-density lipoprotein cholestercl; MUA, not applicable.
UIr imdividuals with untreated LOL-C levels =49 mmol'L, total OV risk is already at least high (Table 2).

European Heart Journal (2025) 00, 1-20 https://doi.org/10.1093/eurheartj/ehaf1 90
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Theo ESC 2025, moi BN DTD (type 1 hay type 2) déu dworc
xep vao nhom nguy co’ tim mach tw trung binh tro lén, tire la
khong con nhom nguy co thap nhw trong ESC 2023

Table 3 Cardiovascular risk categories

People with any of the following:

* Documented ASCVD, either clinical or uneguivocal on imaging. Documented ASCVD includes previous ACS (M| or unstable angina),

Table 7 Cardiovascular risk categories in type 2 diabetes \ Oper
chronic coronary syndromes, coronary revascularization (PCl, CABG, and other arterial revascularization procedures), stroke and TIA, and
peripheral arterial disease. Unequivocally documented ASCVD on imaging includes those findings that are known to be predictive of clinical
events, such as significant plaque” on coronary angiography or CT scan or on carotid or femoral ultrasound or markedly elevated CAC score Very high CV Patients with T2DM with:

by CT" risk » Clinically established ASCVD or

» Severe TOD or

* 10-year CVD risk >20% using SCORE2-Diabetes

Patients with T2DM not fulfilling the very high-risk

criteria and a:

* 10-year CVD risk 10 to <20% using
SCORE2-Diabetes

+ DM with target organ damage,” or at |east three major risk factors, or early onset of T1IDM of long duration (>20 years)
« Severe CKD (eGFR <30 mL/min/1.73 m?)

* A calculated SCORE2 or SCORE2-OF =20% for 10 year risk of fatal or non-fatal CVD

* FH with ASCVD or with another major risk factor

People with any of the following:

* Markedly elevated single risk factors, in particular TC >8 mmol/L (>310 mg/dL), LDL-C >4.9 mmol/L (>190 mg/dL), or Moderate CV Patients with T2DM not fulfilling the very high-risk
BP =180/110 mmHg risk criteria and a:
« Patients with FH without other major risk factors F iU vean CVEV ek 5 S0 =10% sk
; . e , , , SCORE2-Diabetes
+ Patients with DM without target organ damage,” with DM duration =10 years or another additional risk factor P
5 Low CV risk Patients with T2DM not fulfilling the very high-risk &
* Moderate CKD (eGFR 30-59 mL/min/1.73 m~) itart and 0
. 3 e
* A calculated SCORE2Z or SCORE2-OP >10% and <20% for 10 year risk of fatal or non-fatal CVD " « 10-year CVD risk <5% using SCORE2-Diabetes o
Moderate i ing:
oder PE’DP|E WIkR any e fﬂllﬂwmg' = ASCVD, atherosclerotic cardiovascular disease; CV, cardiovascular; CVD, cardiovascular
risk * Young patients (T1DM <35 years; T2DM <50 years) with DM duration <10 years, without other risk factors b, disease; eGFR, estimated glomerular filtration rate; SCORE2-Diabetes, type 2
, w diabetes-specific 10-year CVD risk score; T2DM, type 2 diabetes mellitus; TOD,
+ Calculated SCORE2 or SCORE2-OP >2% and <10% for 10 year risk of fatal or non-fatal CVD J Giretoran disrign ONCH, viriary lbmiido-creitinkie fatio.
Low risk + Calculated SCORE2 or SCORE2-OP <2% for 10 year risk of fatal or non-fatal CVD ':"3 Severe TOD defined as eGFR <45 mL/min/1.73 m? irrespective of albuminuria; or eGFR 45—

59 mL/min/1.73 m? and microalbuminuria (UACR 30-300 mg/g; stage A2); or proteinuria
(UACR >300 mg/g; stage A3); or presence of microvascular disease in at least three

ASCVD, atherosclerotic cardiovascular disease; ACS, acute coronary syndromes; BP, blood pressure; CABG, coronary artery bypass graft surgery, CAC, coronary artery calcium; CKD, biret ies [iig microaibimiions (sgs A2Y phncraincptiy phis nertpiting =@

chronic kidney disease; CT, computed tomagraphy, VD, cardiovascular disease; DM, diabetes mellitus; eGFR, estimated glomerular filtration rate; FH, familial hypercholesteralaemia,
LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; PCl, percutaneous coronary intervention; SCORE2, Systematic Coronary Risk Bvaluation 2; SCORE2-OF,
Systematic Corenary Risk Evaluation 2-Older Persons; TIDM, type 1 DM, T2DM, type 2 DM; TC, total chelesteral; TIA, transient ischaemic attack.
Typically defined by =50% stenosis.

Peg. CAC score >300.

2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes. Eur Heart J. 2023;44:4043—4140.
“Target organ damage Is defined as microalbuminuria, retinopathy, or neuropathy.

European Heart Journal (2025) 00, 1-20 https://doi.org/10.1093/eurheartj/ehaf1 90
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S0 liéu doi thwe, khoang > 80% BN T2DM thudc
nhom nguy co TM cao va rat cao theo ESC

a ESC/EASD risk stratification model
moderate
high
very high
non-classifiable
moderate (n=25) ® high (n=252)
mvery high (n=1125) non-classifiable (n=288) » NT-proBNP 125 pg/ml  mNT-proBNP=125 pg/ml

From December 2005 through January 2010 a total of 2186 patients with T2DM from 4 diabetes outpatient clinics were included in a prospective registry.

Prausmiller et al. Cardiovasc Diabetol https://doi.org/10.1186/s12933-021-01221-w
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Theo ACC, ADA

Hau het BN BDTP deu dwoc xép tir nquy co’ cao tré Ién

Theo ACC 2022

TABLE 1. Criteria for Defining Patients at Very High Risk*
of Future ASCVD Events

Major ASCVD Events

Recent ACS (within the past 12 mo)
History of Ml (other than recent ACS event listed above)

History of ischemic stroke

>
Symptomatic PAD (history of claudication with ABI <0.85 or previous " t - -
vbolayatioh ot APEEIon Diabetes - 2025, ADA kha ng dinh:
u

High-Risk Conditions

Age =65 y

Heterozygous familial hypercholesterolermia

tis : ; R — e —— 1mT 1 1 1 73
e e e oo Diabetes itself confers independent ASCVD risk
Diabetes

Hypertension

CKD (eGFR 15592 mL/Min/1.73 m~)

Current smoking Disbetes Care 2025, 45(Supplement_1)5207-5234 hitps:/fdoi.org/10.2337/dc25-5010

Persistently elevated LDL-C (LDL-C =100 mg/dL [=2.6 mmol/L)) despite
maximally tolerated statin therapy and ezetimibe

History of congestive HF

*Vecy hagh risk includes a histary of multiple major ASCVD events o one major ASCVD event and
muluple high-risk condittons

ABI = ankle brachial index; ACS = acute coronary syndrome,;

ASCVD = atherasclerotic cardovascular disoase

CKD = chronic kidney dsoase

aGFR = estimated glomerular filtration rate

HF = hean fadure; LOL.C = low . density lipoprotein cholesterol

MI = myocardsal infarction

PAD = pl'(»ph\".lf artery disoaie

JAcCcvOL.80,NO.14,20220CTOBER4,2022:1366-1418
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LDL-c van la muc tiéu chinh, tham chi tich cwc
hon trong viéc giam LDL-c & mét so trerong hop

|/r e ——————— — — 1
| SCORE2/SCORE2-OP <2%
Treatment goal | - SCORE2/SCORE2-OP =2%and <10% |  __ _ _ _ _ _ _ _ _ _ __ _ ____________ .
for LDL-C |« Young patients (TIDM <35 years; | |. SCORE2/SCORE2-OP =10% and <20% I
| T2DM <50 years) with DM duration | : « Markedly elevated single risk factors, in particular |
| _<10years without atherriskfactors 1| TC>8 mmol/L (310 mg/dL) or LDL-C >4.9 mmel/L (190 mg/dL) |
<3.0 mmol/iL Low or B 2180/110 mmHg |
Class lib (<116 mg/dL) risk |+ FHwithout other mapor risk factors :
[+ Moderate CKD (eGFR 30-59 mL/min/1.73 mz] 1
I+ DM wifo target organ damage, with DM duration =10 years |
| or other additional risk factor I
Class lla e e e e
. I - ASCVD (clinicalfimaging) |
& ?SMb’Ed'-I'.d'D" N I, SCORE2/SCORE2-OP 220% |
dotebal b j + PHwith ASCVD or with another major risk factor |
<1.8 mmoliL I = Severe CKD (eGFR <30 mLfmin/1.73 m~) I
Class | (<70 mag/dL) I« DM & target organ damage: =3 major risk factors; |
) or early onset of T1DM of long duration (=20 vears) |
|+ Patients with ASCVD who experience |
) | recurrent vascular events while taking |
Class |2 <14 mmoliL | maximally tolerated statin-based therapy |
(<55 mg/dL) : » Patients with polyvascular (e.g. coronary |
| andperipheral arterialdisease |
",
<1.0 mmol/L
Classillb (=40 mg/dL)
aa for individuals in pri ion with high risk CV Risk
Class lla for individuals in primary prevention with FH at very high ris Is
\ @ESC Qs

Figure 1 Treatment goals for low-density lipoprotein cholesterol across categories of total cardiovascular risk. ASCVD, atherosclerotic cardiovas-
cular disease; BP, blood pressure; CKD, chronic kidney disease; DM, diabetes mellitus; eGFR, estimated glomerular filtration rate; FH, familial hyper-
cholesterolaemia; LDL-C, low-density lipoprotein cholesterol; SCORE2, Systematic Coronary Risk Evaluation 2; SCORE2-OP, Systematic Coronary
Risk Evaluation 2-Older Persons; T1DM, type 1 DM: T2DM, type 2 DM; TC, total cholesterol.

European Heart Journal (2025) 00, 1-20 https://doi.org/10.1093/eurheartj/ehaf1 90

HOI NGHI KHOA HOQOC BENH VIEN NOI TIET TRUNG UONG NAM 2025



Lipid Targets for Patients with Diabetes Based on
Professional Society Guidelines

Lipid Targets for Patients with Diabetes Based on Professional Society Guidelines

LDL-C TG Non-HDL-C ApoB
ESC/EAS®
High risk =>50% reduction from baseline and No goal, but <150 mg/dL indicates <100 mg/dL <80 mg/dL
<70 mg/dL lower risk
Very high risk =>50% reduction from baseline and No goal, but <150 mg/dL indicates <85 mg/dL <65 mg/dL
<55 mg/dL lower risk
Very high >50% reduction from baseline and No goal, but <150 mg/dL indicates <70 mg/dL <55 mg/dL
risk + Recurrent <55 mg/dL lower risk
ASCVD
AACE’®
Increased risk of ASCVD <70 mg/dL <150 mg/dL NA NA
or 4+ ASCVD
ADA'
=1 ASCVD risk factor <70 mg/dL NA NA NA
+FASCVD >50% reduction from baseline and <150 mg/dL NA NA
<55 mg/dL
NICE"'
Primary prevention NA NA >40% reduction NA
Secondary prevention <2.0 mmol/L (~77 mg/dL) NA <2.6 mmol/L (~100 mg/dL) NA

Abbreviations: AACE = American Association of Clinical Endocrinology; ADA = American Diabetes Association; ApoB = apolipoprotein B; ASCVD = atherosclerotic cardio-
vascular disease; ESC/EAS = European Society of Cardiology/European Atherosclerosis Society; LDL-C = low density lipoprotein cholesterol; NICE = National Institute for
Health and Care Excellence; non-HDL-C = non-high density lipoprotein cholesterol; TG = triglyceride.

Y. Tsushima and B. Hatipoglu, Endocrine Practice 31 (2025) 677e685 https://doi.org/10.1016/j.eprac.2025.03.011
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Cac thuoc non-statin trong liéu phap giam LDL-c

Chylomicron
remnant

Citrate + CoA
ApoB100 mRNA ‘ ACL+— Bempedoic acid

Acetyl-CoA
Lomitapide lHMGCRI— Statins

ApoB100 TG 1  Cholesterol

N

VLDL

Mipomersen —

PCSK9 mRNA

Bile acid
sequestrants

—Inclisiran

.
LDL HDL
PCSK9i mab

Mechanisms of action of discussed therapies. Mipomersen targets hepatic apolipoprotein B100 (apoB100) mRNA. Inclisiran blocks translation of proprotein convertasesubtilisin—kexin type 9 (PCSK9) mRNA. PCSK9 inhibiting monoclonal antibodies (PCSK9i) block PCSK9 binding to low-
density lipoprotein receptor (LDLR). Lomitapideinterferes with very low-density lipoprotein (VLDL) and chylomicron assembly through microsomal triglyceride transfer protein (MTP) inhibitionin the liver and smallintestine. Bempedoic acid prevents cholesterol synthesis by inhibition of ATP
citrate lyase (ACL). Statins block 3-hydroxy-3-methylglutaryl coenzyme reductase(HM GCR). Angiopoetin-like 3 protein inhibitors (ANGP TL3i) enhance lipoprotein lipase (LPL) function. Bile acid sequestrants bind bile acids in the small intestine.Ezetimibe inhibits Niemann-Pick-like protein
1C1 (NPC1L1), preventing transport of sterols into enterocytes. Cholesteryl ester transfer protein inhibitors (CETPi) impairtransfer of cholesterol esters from high-density lipoprotein (HDL) to apoB particles, mainly low-density lipoprotein (LDL)

particles.JACCVOL.77,NO.12,2021Nurmohamedeta. MARCH 30, 2021:1564-75Therapies for Reduction of LDL-C and Apolipoprotein B1571

Nurmohamed, N.S. et al. ] Am Coll Cardiol. 2021;77(12):1564-75.
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Figure 2 Average reduction in low-density lipoprotein cholesterol levels with different pharmacological therapies with proven cardiovascular
benefits. BA, bempedoic acid; EZE, ezetimibe; LDL-C, low-density lipoprotein cholestercl; PCSK? mAb, proprotein convertase subtilisin/kexin type 9
monoclonal antibody.

Recommendations on low-density lipoprotein cholesterol (LDL-C)-lowering therapies, including two new
agents for LDL-C-lowering treatment (bempedoic acid and evinacumab specifically for patients with
homozygous familial hypercholesterolaemia)(FH).

European Heart Journal (2025) 00, 1-20 https://doi.org/10.1093/eurheartj/ehaf190
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Liéu phap statin tich cyc liéu TB - Cao la nén tang
trong phong tién phat va thir phat & BN cé nguy co cao, rat cao

High-risk primary prevention Secondary prevention

Plaque progression ASCVD event

Moderate intensity High intensity

Reduce

ASCVD risk Non-statin lipid-lowering therapy

(ezetimibe, PCSKS inhibitors, bempedoic acid)

LDL-Clowering J} § § so-a9% § 33§ =s0%

Al LDL-C target goals: <100 mg/dL <70 mg/dL <55 mg/dL

Figure 4. The continuum of atherosclerotic cardiovascular disease (ASCVD) risk.
Management of low-density lipoprotein cholesterol (LDL-C) levels across the continuum of ASCVD risk to prevent first and subsequent
cardiovascular events. PCSKS9 indicates proprotein convertase subtilisin/kexin type 9.

J Am Heart Assoc. 2023;12:eJAHA/2022/028892. DOI: 10.1161/JAHA.122.028892
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Diabetes

Standards of Care
in Diabetes

2025

Lipid Management for Primary Prevention of Atherosclerotic Cardiovascular Disease
Events in People With Diabetes in Addition to Healthy Behavior Modification

In people 20-39

years of age

In people 40-75
years of age

In people >75

years of age

Consider statin therapy if there
are additional ASCVD risk factors.

Use moderate-intensity statin
therapy in those without
ASCVD risk factors.

Use bempedoic acid for those
who are statin intolerant.

T

Use a high-intensity statin in
those with =1 ASCVD risk factor,
with an LDL cholesterol goal of

<70 mg/dL (<1.8 mmol/L).

It may be reasonable to add
ezetimibe or PCSK9 inhibitor to
maximum tolerated statin therapy
if LDL goal is not achieved.

Continue current statin
therapy or consider initiating a
moderate-intensity statin after

weighing benefits and risks.

Figure 10.3—Recommendations for primary prevention of atherosclerotic cardiovascular disease (ASCVD) in people with diabetes using choles-
terol-lowering therapy. Adapted from “Standards of Care in Diabetes— 2024 Abridged for Primary Care Professionals” (325).

Lipid Management for Secondary Prevention of Atherosclerotic Cardiovascular Disease Events in People With Diabetes

Use an alternative lipid-lowering treatment for those
who are statin intolerant;

Add ezetimibe or a PCSK9-

Use lifestyle and high-intensity diected therapy with

statin therapy to reduce LDL

5 demonstrated benefit if LOL »  PCSK9 inhibitor with monaclonal
;:stlz's::rtrg 22;;00? :rs? maldL -' cholesterol goals are not -' antibody treatment
(<14 mmollL). met‘un maximum tolerated +  Bempedoic acid
statin therapy. + PCSK9 inhibitor with SiRNA inclisiran

Figure 10.4—Recommendations for secondary prevention of atherosclerotic cardiovascular disease (ASCVD) in people with diabetes using choles-
terol-lowering therapy. Adapted from “Standards of Care in Diabetes—2024 Abridged for Primary Care Professionals” (325).

Diabetes Care Volume 48, Supplement1, January 2025
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Endocrine Practice 31 (2025) 263265
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AACE

Discussion

Highlights of the 2025 American Association of Clinical Endocrinology
Clinical Practice Guideline on Pharmacologic Management of Adults
With Dyslipidemia

Ricardo Correa, MD, EdD *

Endocrinology and Metabolism Institute, Cleveland Clinic, Cleveland, Ohio

Table

Comparison of Recent American Association of Clinical Endocrinology Clinical Practice Guidelines on Dyslipidemia

Recommendation topic

2025

Difference from 2017

ASCVD risk assessment using a
validated risk assessment tool

Use of ASCVD risk enhancers
(CAC, ApoB, and Lpa)

Statins

PCSKY9 mAb

Inclisiran

Bempedoic acid

EPA

EPA + DHA

MNiacin

Fibrates

LDL-C treatment goal

Recommends use of validated ASCVD risk assessment tool (good
practice statement).

Mo recommendation. Current evidence does not support routine
addition of nontraditional risk factors to standard risk assessment.
Statins considered first-line treatment.

Conditional recommendation for use in persons with or at increased
risk for ASCVD,

Mo recommendation; insufficient evidence for outcomes of interest.
Conditional recommendation for use in persons with ASCVD or at
increased risk and statin intolerant.

Conditional recommendation for use in persons with or at increased
risk for ASCVD; insufficient evidence for individuals with severe
hypertriglyceridemia.

Conditional recommendation against use in persons with or at
increased risk for ASCVD; insufficient evidence for individuals with
severe hypertriglyceridemia.

Strong recommendation against use in persons with or at increased
risk for ASCVD; insufficient evidence for individuals with severe
hypertriglyceridemia.

Mot included

Conditional recommendation for treatment goal of <70 mg/dL in
persons with or at increased risk for ASCVD.

Mo change

Change in recommendation type
and strength

Mo change

Change in recommendation
strength and level of evidence
Mot included

Mot included

Change in recommendation
strength and certainty of evidence

Change in recommendation
direction, strength, and certainty of
evidence

Change in recommendation
direction, strength, and certainty of
evidence

Mot prioritized as an intervention
due to lack of evidence for
outcomes of interest

Change in recommendation
strength, language, and certainty/ of
evidence

Abbreviations: ApoB = apolipoprotein B; ASCVD = atherosclerotic cardiovascular disease; CAC = coronary artery calcium; DHA = docosahexaenoic acid; EPA = eicosa-
pentaenoic acid; IPE = icosapent ethyl; LDL-C = low-density lipoprotein cholesterol; Lpa = lipoprotein a; mAb = monoclonal antibody.

Endocrine Practice 31 (2025) 263e265
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_ Str dung statin lieu dung nap cao nhat
de dat MT LDL-c so®m nhat co6 the trong ACS

* Recommendation Table 3 — Recommendations for
Hospitalization with “55) lipid-lowering therapy in patients with acute coronary
” syndromes (see also Supplementary data online,
Evidence Table 3)

Baseline lipid profile ‘

¢ : v '

'\_l I'I,.-" -‘\‘\._

Patient not on statin or on Patient already on
low/moderate intensity regimen rmaximally tolerated statin regimen

Recommendations Class® Level®

Intensification of lipid-lowering therapy during the
‘ Patient statin intolerant or refusal

index ACS hospitalization is recommended for

patients who were on any lipid-lowering therapy

L i v
LDL-C <55 mg/dL | |LDL-C 55-6% mg/dL | | LDL-C 270 mg/dL ]

before admission in order to further lower LDL-C

1 levels.

Addition of
nanstatin® LDL-
lowering therapy is
reasonable
(Class 2a)

Initiating combination therapy with high-intensity

statin plus ezetimibe during index hospitalization for

ACS should be considered in patients who were lla

treatment-naive and are not expected to achieve the

© ESC/EAS 2025

LDL-C goal with statin therapy alone.®®

This table complements the ESC 2019 ESC/EAS Guidelines table and does not replace it.
ACS, acute coronary syndromes; LDL-C, low-density lipoprotein cholesterol.

“Class of recommendation.

bLevel of evidence.

Figure 5. Management of Lipid-Lowering Therapy for Patients With ACS.

Circulation. 2025;151:e771-e862. DOI: 10.1161/CIR.0000000000001309
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Hypertriglyceridaemia

Recommendation Table 5 — Recommendations for drug treatment of patients with hypertriglyceridaemia (see also
Supplementary data online, Evidence Table 5)

Recommendations Class® Level®
(g
High-dose icosapent ethyl (2 X 2 g/day) should be considered in combination with a statin in high-risk or very high-risk patients with " r%
a
elevated triglyceride levels (fasting triglyceride level 135-499 mg/dL or 1.52-5.63 mmol/L) to reduce the risk of cardiovascular events.®'"" E
Volanesorsen (300 mg/week) should be considered in patients with severe hypertriglyceridaemia (>750 mg/dL or >8.5 mmol/L) due to lla Q
familial chylomicronaemia syndrome, to lower triglyceride levels and reduce the risk of pancreatitis.>' "’

*Class of recommendation.
[+ R
Level of evidence.

7. Hypertriglyceridaemia

Triglyceride levels are associated with CV risk independent of LDL-C
levels."®7 1% With respect to pharmacological treatment
of hypertriglyceridaemia, this Task Force continues to recommend
statins as the first drug of choice to reduce CVD risk in high-risk
patients.1

Currently available fibrates (gemfibrozil, fenofibrate, bezafibrate)
have moderate triglyceride-lowering effects.'®>~'°” Fenofibrate and be-
zafibrate lead to small decreases in LDL-C, but have not reduced MACE
(MI, ischaemic stroke, CV mortality) or total mortality in patients trea-
ted with statins. A reduction in non-fatal Ml was only seen in subgroup
analyses of patients with atherogenic dyslipidaemia (low HDL-C and
high triglycerides) in these trials.'*>"'% In a pre-specified subgroup ana-

European Heart Journal (2025) 00, 1-20 https://doi.org/10.1093/eurheartj/ehaf190
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Ngay ca khi dat muc tiéu LDL-c, nguy co’ tim mach ton dw
con cao dac biét & BN dai thao dwong

Even though efficacy of statins in primary prevention of ASCVD in type 2 diabetes mellitus was well demonstrated in the Collaborative
Atorvastatin Diabetes Study (CARDS), 12.5% of statin recipients had an ASCVD event despite achieving median on-treatment LDL-C

2.0 mmol/L (77 mg/dl) during median follow up of 3.9 years [1]

ASCVD la NN hang dau gay tir vong va la bénh ly thwérng gap nhat &@ BN BDTD

'Coaguléfibh' i “Platelet aggregation

D Dimep> (Fibrinogen> (PAD) (TPA) (Radviel —__activity

Thrombotic Risk

Leucocyte count®> (Lp-PLA2> (hsCRP> (Ls) (SAA)(ICAM, VCAMD “ApoB) (TG) (Lp(a) (HDL) (RP) (ApoA-I)

Inflammation i " { Lipoproteins
=0 Residual = Pep

_ ~ Cardiovascular Risk
Other (Modifiable) = e

——— Other (non-modifiable) )

“Sedentary life style <DM/Hypertension (Smoking ) (Obesity (Age Géndér__ ~Family History of CVD > ._I:Ethnicity: ) 'Ge"etFQS.‘

{ Metabolic Risk )

“Insulin Resistance> “Homocysteinemia> "MASLD > ¢ Hyperuricemia’ ,','Mricroalbumirnufia,

1. Colhoun HM, et al. Primary prevention of cardiovascular disease with atorvastatin in type 2 diabetes in the collaborative atorvastatin diabetes study (CARDS): multicentre randomised placebo-controlled trial. Lancet. (2004) 364(9435):685-96
Front. Cardiovasc. Med., 07 August 2024

Sec. Lipids in Cardiovascular Diseas Volume 11 - 2024 | https://doi.org/10.3389/fcvm.2024.1389106

2. Diabetes Care 2025;48(Supplement_1):5207-5238

I NGHI KHOA HOC BENH VIEN NOI TIET TRUNG UONG NAM 2025


https://doi.org/10.3389/fcvm.2024.1389106

Pac diem RLLP mau kiéu sinh xo vira @ BN dai thao dwdng

P Cholesterol-enriched A Tryglicerides

VLDL E;)

=)

s

DIABETIC
DYSLIPIDEMIA
4 Triglyceride-rich and
P Small density LDL cholesterol-depleted

HDL R hates

Int. J. Mol. Sci. 2023, 24, 10164. https://doi.org/10.3390/ijms241210164
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Insulin

T1IDM
T2DM

Poor
glycemic
control

B =
7
(CETP)

Y
TG

CE|(CETP)| TG

(ipoprotein
or
hepatic lipase)

Lipid profile is similar to controls if glycemic control is good

Increased TG, VLDL, IDL, and non-HDL-C. Decreased HDL-C.
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Muc dich chinh
cua dieu tri roi loan lipid mau & BN dai thao dwong
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Moi lién hé BDTD - XVDM: Vai tro cua Lipid,
dwong huyét, khang insulin va viém man tinh

Atherogenesis Atherosclerosis progression Atherothrombosis
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Circulation. 2016;133:2459-2502. DOI: 10.1161/CIRCULATIONAHA.116.022194
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Tinh trang Viem — m6 m& noi tang — khang insulin:

Thuc day RLLP va ASCVD, khé&i phat nh
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Cell Metabolism 33, April 6, 2021
https://doi.org/10.1016/j.cmet.2021.03.019
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The causes of insulin resistance in type 1 diabetes
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Int. J. Environ. Res. Public Health 2020, 17, 8651; doi:10.3390/ijerph17228651
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Pieu tri RLLP & BN PTD ngoai thudoc RLLP mau, can tap trung kiém soat tot glucose mau,
giam thé tich mé m& dac biét m& nodi tang va chong viém bén canh thay déi 16i song

Diabetic dyslipidaemia: which drugs to use Vol. 19, N° 6 - 02 Dec 2020 (ESC)
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Co ché va tac dung da phwong dién cia statin

Statins and cholesterol synthesis
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Inhibition of HMG Co& reductase reduces intracellular cholasterol levels; this
activates a protease, which in turn cleaves SREBPs from the endoplasmic
reticulum. The SREBPs translocate to the nucleus where they upregulate
expression of the LDL receptor gene. Enhanced LDL receptor expression

increases receptor-mediated endocytosis of LDL and thus lowers serum LDL.
Inhibition of HMG Coa reductase also reduces intracellular levels of isoprenocids, ‘ wm‘,

which are intermediates in cholesterol biosynthesis.

HMG: hyvdroxymethylglutaryl; LDL: low-density lipoprotein; LDLR: LDL receptor; SRE: 1 LI L f . : .p !ull
sterol regulatory element; SREBP: SRE binding proteins.

Reprinted with permission from: Vaughan, CJ, Gotto, AM, Basson, CT. 7 AmM Coll Cardiol
2000: 35:1. Copyright © 2000 American College of Cardiology.

Adam Oesterle ( 2017) Pleiotropic Effects of Statins on the Cardiovascular System
Circulation Research;120:229-243
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Effect of antidiabetic drugs
on lipoproteins

Diabetic dyslipidaemia: which drugs to use

Vol. 19, N° 6 - 02 Dec 2020 (ESC)

DPP-4: dipeptidyl peptidase-4; GLP1: glucagon-like peptide-1; SGLT2: sodium/glucose cotransporter 2;
LDL: low-density lipoprotein; HDL: high-density lipoprotein; TRG: triglyceride

0: no effect +: increase

0/+: no effect or increase

-: decrease
-/0: no effect or decrease
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Figure 2. Modifications on lipid metabolism induced by SGLT2i. AMPK = adenosine monophosphate-activated protein kinase. FGF21 = fibroblast growth
factor-21. MDA = malondialdehyde. ROS = reactive oxygen species. SOD = superoxide dismutase. SGLT2i = sodium glucose transporter 2 inhibitors. 1 =
raised. | = reduced. oxygen species. SOD = superoxide dismutase. SGLT2i = sodium glucose transporter 2 inhibitors. = raised. = reduced

Int. J. Mol. Sci. 2023, 24, 10164. https://doi.org/10.3390/ijms241210164
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Tac ddng chong viém cua thuoc dai thao dwérng

Metaholic and ant-inflammatory effects of modern antidishetic preparations.

Group Mechanism Metahalic Anti-Inflammatory
of Preparation of Action Effects Effects

- Inhibit the NLRP3 inflammascme [142), decrease production of pro-inflammatory
cytokines [IL-1F, IL-6, and THF-g) [143];
Enhance the release of insulin from the pancreatic islets - Inhibit AGEs-induced pro-infdammatory mediators (N0, reactive oxygen spedes, -N0E)
143];
- Enhanes producion of ant-inflammatory cytokines [IL-10 and TGF-E) [143]

) Bind to the sulfonylurea receptar (SUR) of ATP-sensitive pet@ssium channel on pancreatic p
Sulfcmdurea preparations cells

- Artivation of AMP-activated protein kinase [AMPE) [144,123);
Eiguanides Block the breakdown of fatty acids throush activation of AMP-dependent protein kinzse  Reduce slucese production in liver by decreasing gluconsagenesis and stimulating stpoolysis - Inhibit mTOR and MF-+E pro-inflammatory signaling [145);
- Beduce inflammatory eytokines 1L-6 and THF-z [145].
- Dowmrezulate the mlammatory pathway NF-&B [147]);
PPAR agonists Artvate PPARa 'y /5 receplors Enhance insulin effects, decrease insulin resistance, decreaze dyslipidemia - Begulate adipokine production and secretion [143);
- Inhibit of pro-inflammatory melecules in Iver [145].

- Decregse THF-o and other inflammatory mediaters [L50);
a-Glucesidase inhibitars Inhibit enzymes in the small intzstine Prevent the absorption of slucose in the intesting - Ameliorate vascular endotheliz] dysfunetion [L51];
- Decregse C-reactive protein (CRE) [151].

- Improve endothelial funddicn [12];
SGLTZ it SCLT Fromote the exeretion of glucese in the urine by inhibitng the reabsorption of gluosss from - Beduce inflammatory mediators IL-6, THF-z MCP-1, and CRP in plasma and liver [152];
inhibitars ; the urine in the proximal wabules of te kidneys - Inhibit MLEP3 inflammascme [153];

- Cause M2 macrophage polarizaton [L53)

- Beduce preducton of IL-6, TRF-m and MCP-1 in adiposs Sssus [L54);

GLP-1 agonists [GLP-1RA] Artivate GLP-1 receptor Increase insulin secretion in a ghucese-dependent manner and suppress glucagon secvetion - [nhibit MF-kE and [NE patberys [155];
- Diecrezss CRP [L54).

- Reduce inflammatory cytokines IL-2, TNF-x, IL-18, and [L-& ression [156];
Stimulate insulin secretion and decrease ghicagon secvetion, improve B-cell function and Iy g g=me e [156]

DPP-= inhibitors Inhibit DPP-4 receptor ] - Diecregze NLEP3 inflammasome and TLR-2 activity [157);
regEEmaan - Suppress MF-kE activation [153).

Nedosugova, L.V.;Inflammatory Mechanisms of Diabetes and Its Vascular Complications. Biomedicines 2022, 10, 1168. https://doi.org/
10.3390/biomedicines 10051168
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Emerging mechanism-based therapeutic strategies for diabetes-

associated atherosclerosis are gaining attention due to limitations in
current treatments for atherosclerotic cardiovascular disease

therapies (e.g., ICAM-1

nanoparticles)

and VCAM-1 targeting
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(Evolocumab, Liraglutide, Methotrexate, (DNMT inhibitors, e.g. NOXS inh-bltors),
Alirocumab), RNA- Dulaglutide) Ziltivekimab 5-azacytidine) Hi'st one Antiomdapt therapies
based therapies SGLT2 inhibitors (e.qg. modification ir'\hibit 730 targeting ROS
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et ey binr
Nanoparticle-based drug SGLT2 inhibitors (e.g. RUNX1 inhibitors, Therapies targeting
delivery systems, Dapaglifiozin), NLRP3 Therapies targeting endothelial-to-
Macrophage-targeted inflammasome inhibitors monocyte/macrophage mesenchymal transition
therapies (e.g., liposomal (e.g.. MCC950), Anti- epigenetic (EndMT), TGF-8
prednisolone), Apoc3 therapies reprogramming (e.g.. inhibitors, KLF2 and KLF4
Endothelial celi-targeted (antisense H3K4me3 inhibitors, modulators, Epigenetic
O“W'CO‘K’GS) H3K27ac Mllalm) regulators of endothelial
cells

Karakasis, et al. Diabetes-Driven Atherosclerosis: Updated Mechanistic Insights and Novel Therapeutic Strategies. Int. J. Mol. Sci. 2025, 26, 2196. https:// doi.org/10.3390/ijms26052196
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Braunwald’s Corner

SGLT2 inhibitors: the statins of the 21° century

1,24

Eugene Braunwald ©

"TIMI Study Group, Division of Cardiovascular Medicine, Brigham and Women's Hospital, Hale Building for Transformative Medicine, Suite 7022, 60 Fenwood Road, Boston, MA
02115, USA; and *Department of Medicine, Harvard Medical School, Baston, MA, USA

A relatively small number of drugs have been responsible for major advances in medical practice. The discovery, develop-
ment, and elucidation of the mechanisms of action of aspirin, penicillin, and statins are remarkable success stories, each with
some surprises and each crowned by a Nobel Prize. The sodium glucose co-transporter inhibitors have been proven effective
in the treatment of type 2 diabetes mellitus, various forms of heart failure, and kidney failure and represent the, or one of the,
major pharmacological advances in cardiovascular medicine in the 21st century.
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Két luan

> Dieu trj roi loan lipid mau 1a mét phan khéng thé tach réi trong
qguan ly toan dién bénh nhan dai thao dwong.

»>Statin van la nén tang trong dieu tri, nhwng can ca thé héa va
phoi hop da lieu phap

> Kiém soat dwong huyeét tot gép phan cai thién roi loan lipid mau
va giam nguy co tim mach dac biét khi str dung nhirng thuoc da
dwoc chirng minh loi ich trén CaReMe vi du nhém SGLT2i.
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