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Dichiaro di aver ricevuto negli ultimi due anni compensi o finanziamenti dalle seguenti Aziende 
Farmaceutiche e/o Diagnostiche:

- Amarin
- CLS
- Menarini
- Novo-Nordisk

Dichiaro altresì l’impegno ad astenermi, nell’ambito dell’evento, dal nominare, in qualsivoglia modo o forma, 
aziende farmaceutiche e/o denominazione commerciale e di non fare pubblicità di qualsiasi tipo relativamente a 
specifici prodotti di interesse sanitario (farmaci, strumenti, dispositivi medico-chirurgici, ecc.).
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Inflammatory Residual Risk in Atherosclerotic Cardiovascular Disease:
Do You Still Believe LDL-C Is Everything?

International Atherosclerosis Society (IAS) 2026
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Steven S, et al. Oxid Med Cell Longev. 2019
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One of the mechanisms linking DM and CAD is the so-called meta-inflammation, i.e., metabolic
inflammation, which is a low-grade chronic and sterile inflammatory status which accompanies nutrient
intake

High Fat Diet induces systemic chronic low-grade inflammation by promoting cytokine production and 
activating immune cells, particularly macrophages
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Role of Inflammasome activation in ASCVD and level of CRP
NLRP3 inflammasome stimulated IL-6 secretion leads to progression of atherosclerosis

CRP, C-reactive protein; CV, cardiovascular; IL, interleukin; hsCRP, high-sensitivity CRP; MI, myocardial infarction; NLRP3, nucleotide-binding oligomerization domain-like receptor family pyrin domain containing 3; O2, oxygen. Figure adapted from both references 1 
and  2; 1. Ridker PM. Circ Res. 2016;118:145–156; 2. Ridker PM and Luscher TF. Eur. Heart J. 2014;35(27):1782–1791; and 3. Silvis MJ et al. J Cardiovasc Transl Res. 2021;14(1):23-34
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an indicator of 
underlying 
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The concept of residual inflammatory risk

BP, blood pressure; LDL-C, low density lipoprotein – cholesterol; NLRP3, NOD [nucleotide oligomerization domain]-, LRR [leucine-rich repeat]- and PYD [pyrin domain]-containing protein 3
1. Vanuzzo Intern Emerg Med 2011; 6 Suppl 1: 45-51; 2. Ridker et al. Circulation 2020;141:787‒789; 3. Ridker Eur Heart J 2016; 37(22): 1720-1722

Lifestyle

blood 
pressure

LDL-C
Glycaemic 

control

Chronic 
inflammation

• Recurrent cardiovascular events occur frequently 
despite control of conventional risk factors 
(e.g lifestyle intervention, BP, LDL-C and 
glycaemic control). This is recognized as 
”residual cardiovascular risk”1

• Ongoing chronic inflammation is an important 
contributor to the risk of recurrent cardiovascular 
events and is mainly driven by the NLRP3 
inflammasome pathway2

• The most widely used marker of this signaling
cascade is hsCRP, a convenient barometer of the 
extent of ongoing inflammation2

Residual inflammatory risk (RIR) is classified as 
levels of high-sensitivity C-reactive protein 

(hsCRP) ≥2 mg/L  
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High hsCRP levels are associated with an increased risk of vascular events in 
healthy individuals

*Adjusted for age, sex and study (based on 3,430 cases from 37 studies); †Left figure: adjusted for age, sex and study (based on 10,341 cases from 48 studies); right figure: adjusted for age, 
sex, smoking status, history of diabetes, BMI, Loge triglycerides and alcohol consumption (based on 91,900 participants from 31 studies with 5,373 CHD events)
1. Emerging Risk Factors Collaboration et al. Lancet 2010;375:132–140
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How common are Elevated baseline hsCRP levels in patients 
with CVD ?

Marx N et al. Eur Heart J 2023;44(suppl 2)

Objective
• To determine the proportion of patients recruited in SELECT, SOUL, and FLOW trials with systemic inflammation (defined as hsCRP ≥2 mg/L)

SELECT SOUL FLOW

Persons N=17,605 N=9,650 N=3,534

Age ≥45 years old ≥50 years old ≥18 years old

Characteristics
• Established CVD
• BMI ≥27 kg/m2

• No diabetes

• Established ASCVD 
and/or CKD

• T2D

• T2D
• CKD
• Treated with RAAS-

blocking agents

Outcome MACE MACE CV and kidney outcomes

47,2% 49,5%
56,8%
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In post-ACS patients, the residual inflammatory risk was a predictor of 
CV events alongside LDL-C

*Patients received high-intensity statin therapy (80 mg of atorvastatin orally per day), moderate-intensity statin therapy (40 mg of pravastatin orally per day) or gatifloxacin and placebo; †Patients received 
simvastatin (40 mg daily) plus placebo or simvastatin (40 mg daily) plus ezetimibe (10 mg daily)

Incidence of recurrent CV events according to hsCRP and LDL-C levels

IMPROVE-IT (N=18,144)2†

CV death, major coronary 
event or non-fatal stroke

PROVE-IT-TIMI-22 (N=3,745)1*

Recurrent MI or death 
from coronary causes
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Activation of Class B G protein-coupled GLP-1R drives 
2 signaling pathways

Park B, et al. Am J Physiol Heart Circ Physiol. 2024

GLP-1 receptor activation comes into play
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Distribution of mouse GLP1-R and human GLP1-R mRNA expression

Ussher JR, Drucker DJ. Et al. Nat Rev Cardiol. 2023

GLP-1 receptor activation at cardiovascular level
comes into play
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2026

Vascular effects

Cardiac effects
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GDMT Class Key Anti-inflammatory Mechanisms Evidence/References

β-blockers

↓ TNF-α, IL-6, IL-1β; NF-κB inhibition; ↓

oxidative stress; improved endothelial

function

Ohtsuka 200127; Mayer 200529; Toyoda 202030;

Nasoufidou 202528

RAASi (ACEI/ARB)
↓ IL-6, MCP-1, TNF-α, CRP; ↑ M2 macrophage

polarization; ↓ T-cell activation; anti-fibrotic
Haliga 202531; Ghafoury 202538

MRA
↓ TNF-α, IL-6, MCP-1; ↓ ROS; ↓ fatty acid-

induced inflammation; anti-fibrotic
Fu 202233; Savarese 2024143

SGLT2i

↓ IL-6,* TNF-α, NLRP3 inflammasome activity;

M2 macrophage shift; ↓ ROS; improved

endothelial function

Crispino 202515; Metra 202516; Dihoum

2024144; Docherty 202526*

GLP-1RA
↓ IL-6, TNF-α, CRP; AMPK-mediated

antioxidant effects; ↓ ROS; improved

endothelial repair; anti-fibrotic

Ren 202521; Skrobucha 202422; Bonfioli

202523

Anti-inflammatory therapies in cardiovascular diseases: evidences, controversies and
future directions. A Scientific Statement of the Heart Failure Association of the ESC, in
collaboration with the ESC Working Groups on Cardiovascular Pharmacotherapy,
Myocardial and Pericardial Diseases, and Cellular Biology of the Heart
Davide Stolfo1,2*, Sophie Van Linthout3-5*, Ahmed Khaled Elsanhoury3,4, Magdy Abdelhamid6, Amr Abdin7, Giuseppe Ambrosio8,9, Antonio
Cannata10,11, Ovidiu Chioncel12,13, Dobromir Dobrev14-16, Alberto Esteban-Fernández17,18, Andrea Frustaci19, Nicolas Girerd20, Nazha
Hamdani21-24, Massimo Imazio25,26, Riccardo Maria Inciardi27, Pardeep Jhund28, Juan Carlos Kaski29, Felix Lindberg30, Pasquale Maffia31-33,
Marco Metra34,35, Mark Petrie28, Marija Polovina36,37, Paul Ridker38, Bianca Rocca39, Carsten Tschoepe3-5,40, Peter Van der Meer41, Gianluigi
Savarese30

Eur J Heart 
Failure 2026
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Change in CV Risk Factors (SELECT)

Lincoff AM et al. N Engl J Med 2023

Semaglutide 2.4 mg Placebo

hsCRP (%)
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Rakipovski G et al. JACC Basic Transl Sci 2018

Anti-atherosclerotic effects of Semaglutide in animal models 

Gene expression in LDLR-/- or APOE-/- mice treated with 
semaglutide

Atherosclerotic plaque size in LDLR-/- or APOE-/- mice treated 
with semaglutide

Leukocyte 
rolling, adhesion 
& extravasation

**
**

**
**

**
*

**
***

**
**

** **

WD (n=17)

Semaglutide 4 µg/kg, WD (n=20)

Semaglutide 12 µg/kg, WD 
(n=22)
Semaglutide 60 µg/kg, WD 
(n=20)

Chow (n=8)
8

6

4

2

0

-
2

ABCA1 PTGIS CCL2 IL1RN IL6 OPN SELE VCAM1 MMP3 MMP13

Extracellular matrix 
protein turnoverLeukocyte recruitment

Re
la

tiv
e 

ex
pr

es
si

on
 (l

og
2)

**
*

**
**

**
*

**

****

**** ** **

**

**
**

**

**
* **

**

**
**

**
*

**
* **

**
**

**

*

**
**

**
**

**
*

**
*

**
* *

**
**

**

** **

Diap
os

itiv
a p

rep
ara

ta 
da

 G
IU

SEPPE AMBROSIO
 e 

ce
du

ta 
all

a S
oc

iet
à I

tal
ian

a d
i D

iab
eto

log
ia.

 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



Diap
os

itiv
a p

rep
ara

ta 
da

 G
IU

SEPPE AMBROSIO
 e 

ce
du

ta 
all

a S
oc

iet
à I

tal
ian

a d
i D

iab
eto

log
ia.

 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



T2D divided into 2 groups: without GLP-1 RA 
treatment (196), and treated with GLP-1 RA (59).

Peripheral blood polymorphonuclear leukocytes 
(PMNs) isolated to measure reactive oxygen species 
(ROS) production by flow cytometry and oxygen 
consumption. PMNs were also used to assess 
leukocyte-endothelial interactions. Circulating 
levels of adhesion molecules and inflammatory 
markers were quantified by Luminex's technology.

Luna Marco C, et al. Redox Biology 
2023

Real-world Type 2 diabetic patients
and control subjects
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Anti-atherosclerotic effects of GLP-1 
receptor agonists

Nauck and Quast , 2021
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High-fat diet (HFD)-induced (A) hyperglycemia, (B) increased ratio of 
transmitral Doppler early filing velocity to tissue Doppler early diastolic
mitral annular velocity (E/E0), and (D) left ventricular end-diastolic pressure 
(LVEDP) elevation with (C) preserved ejection fraction (EF)

Liu H et al, JACC Basic to Translational Science 
2023

Interleukin-1b produced by inflammatory macrophages mediates High-Fat Diet-induced hyperglycemia, 
and Heart Failure with Preserved Ejection Fraction

HFD-induced DD was accompanied by increased cardiac MCP-1 and IL-1β, an increase in pro-
inflammatory and decrease in anti-inflammatory macrophages, and increased CM mitoROS

Inhibiting IL-1β or mitoROS improved DD, as was macrophage depletion or anti-
inflammatory macrophage phenotypic modulationDiap
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The potential relationship between anti-inflammatory effect of GLP-1 and CAD

CAD, Coronary artery disease
Skrobucha A, et al. Front Cardiovasc Med. 2024;11:1446468.
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Semaglutide downregulates genes related to the process of atherosclerosis 
in a non-clinical study†

†Experiments performed in Ldlr-/- mice. All p-values calculated vs LDLr-/-, WD control; ****p<0.0001; ***p<0.001; **p<0.01; *p<0.05.
ABCA1, ATP-binding cassette transporter 1; CCL2, chemokine ligand 2; CD163, cluster of differentiation 163; IL1RN, interleukin-1 receptor antagonist; IL6, interleukin-6; LDLr–/–, low-density lipoprotein receptor knockout; MMP3, matrix metalloproteinase-3; 
MMP13, matrix metalloproteinase-13; OPN, osteopontin; PTGIS, prostaglandin I2 synthase; SELE, selectin E; VCAM1, vascular cell adhesion molecule; WD, Western diet.
Adapted from Rakipovski G et al. JACC Basic Transl Sci 2018;3:844–57.
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Semaglutide and CV risk reduction in diabetes

• Inflammation, atherosclerosis, and diabetes

• Role of GLP1 in inflammation

• Mechanisms of Semaglutide effects on inflammation

• Oral semaglutide as a new approach
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Mechanism involved in atherosclerotic
lesion formation in patients with T2 diabetes

Nauck and Quast , 2021
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John R. Ussher 1,2 & Daniel J. Drucker. Nature reviews cardiology 2023. https://doi.org/10.1038/s41569-023-00849-3

Direct Effects
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Effetti sul metabolismo lipidico

Husain M, et al. N Engl J Med 2019;381:841–51

TC

HDL

LDL

TG
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Rodbard HW et al Diabetes Care 2019; Rosenstock J et al JAMA 2019; Pratley R. et al Lancet 2019; Pieber TR et al. Lancet Diabetes Endocrinol 2019 

Oral Semaglutide improves «classical» CV risk factors

Changes at 26 weeks

HbA1c SBP (mmHg) Lipids Weight (Kg) Waist (cm)

PIONEER 2

Semaglutide

PO

Empagliflozin

-1.3*

-0.9

-5

-5

↓TC*, 

↓LDL*

-3.8

-3.7

-3.7*

-3.0

PIONEER 3

Semaglutide

PO

Sitagliptin

-1.3*

-0.8

-3

-2

↓TC*, 

↓LDL*, 

↓TG*

-3.1*

-0.6

-2.3*

-0.6

PIONEER 4

Semaglutide

PO
-1.2

1 1

-4

3

-4.4*

3 1

-4.2*

2 9
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Beneficial effects of GLP-1 receptor activation at the vascular level

Drucker D. Cell Metabolism 2016;24(1):15-30; Sharma and Verma, Can J Diabetes, 2020;44(1):93.102
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The anti-atherosclerotic targets of GLP-1RAs during endothelial 
dysfunction

Park B, et al. Am J Physiol Heart Circ Physiol. 2024;326(5):H1159-H1176. 

The anti-atherosclerotic targets of GLP-1RAs include:
(1) suppression of inflammatory cytokine production and secretion;
(2) monocyte recruitment, adhesion, and infiltration;
(3) M1 pro-inflammatory macrophage polarization and foam cell formation;
(4) intimal thickening induced by the differentiation of vascular smooth muscle cells into a proliferative, migratory phenotype;
(5) fatty lesion formation, plaque rupture, and thrombosis.

CRP, C-reactive protein; IL-1b, interleukin-1b; IL-6, interleukin-6; LDL-C, low-
density lipoprotein cholesterol; MCP-1, monocyte chemoattractant protein-1; 
MMP, matrix metalloproteinase; TNF-a, tumor necrosis factor-a.
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Madsbad S and Holst JJ. Cardiovasc Res. 2023;119(4):886-904.  Wilcox T, et al. J Am Coll Cardiol. 2020;75(16):1956-1974.

Diversity of Physiologic Effects of GLP-1RA and SGLT-2i
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National GLP-1 advisory board
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Over 70% of ASCVD worldwide is caused by 
modifiable risk factors1

ASCVD, atherosclerotic cardiovascular disease.
1. Yusuf S, et al. Lancet. 2020; 395:795–808; 2. An J et al. J Am Heart Assoc 2020;9:e017310; 3. Lamprea-Montealegre JA et al. Hypertension 2018;72:602–609; 4. Herrington W et al. Circ Res 2016;118:535–546.Diap
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Presentation Overview

01 Historical Perspective & Epidemiological Evidence

02 Innate Immunity & Vascular Inflammation

03 Atherosclerosis: The Inflammatory Paradigm

04 Key Inflammatory Mediators & Cytokines

05 Clinical Biomarkers (hsCRP, IL-6, hs-Tnl)

06 Endothelial Dysfunction & NF-κB Signaling

07 Plaque Vulnerability & Rupture

08 Therapeutic Targets: Anti-inflammatory Strategies

09 Clinical Evidence: CANTOS, COLCOT & Beyond

10 Emerging Targets & Precision Medicine
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Historical Perspective

1858 Virchow proposes inflammation as central to atherogenesis

1976 Ross & Glomset publish 'Response-to-Injury' hypothesis

1997 Ridker et al. link CRP to future MI risk (NEJM)

1999 Ross reframes atherosclerosis as 'Inflammatory Disease'

2008 JUPITER trial: Rosuvastatin + CRP reduction → ↓ CV events

2017 CANTOS: Canakinumab ↓ recurrent MI independent of lipids

2019 COLCOT: Colchicine post-MI reduces ischemic cardiovascular events
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Innate Immunity & Vascular Inflammation

Trigger

oxLDL, DAMPs, PAMPs
activate PRRs (TLR4, 

NLRP3)

Activation

Monocyte / macrophage
polarization (M1 

phenotype)

Cytokines

TNF-α, IL-1β, IL-6
IL-18, MCP-1 release

Endothelium

ICAM-1, VCAM-1, E-selectin
upregulation

Damage

Leukocyte recruitment
Foam cell formation

Key Concept: Chronic, low-grade vascular inflammation differs fundamentally from acute inflammatory responses. Persistent 
activation of innate immune pathways within the arterial wall drives disease progression through self-amplifying feedback loops 
involving oxidative stress, NF-κB signaling, and efferocytosis failure.
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Atherosclerosis: The Inflammatory Paradigm

Pathological Stages

Endothelial activation
oxLDL retention, shear stress → VCAM-1/ICAM-1

Monocyte recruitment
MCP-1–driven diapedesis, differentiation to macrophage

Foam cell formation
Unregulated SR-A/CD36 uptake of oxLDL

Fatty streak
Earliest visible lesion; T-cell infiltration

Fibrous plaque
SMC migration, collagen synthesis, necrotic core

Vulnerable plaque
Thin fibrous cap, lipid-rich core, high macrophage burden

Key Molecular Players

ox-LDL
Triggers endothelial TLR activation; promotes foam cell formation

MCP-1 (CCL2)
Monocyte chemoattractant; drives plaque infiltration

TNF-α / IL-1β
Pro-inflammatory cytokines; amplify NF-κB signaling

NLRP3 inflammasome
Caspase-1 activation → IL-1β / IL-18 maturation

MMPs (1, 3, 9)
Extracellular matrix degradation; cap thinning

IFN-γ
Inhibits SMC collagen synthesis; destabilizes fibrous cap
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Clinical Inflammatory Biomarkers

hsCRP
High-sensitivity C-Reactive Protein

Risk Stratification

• <1 mg/L → Low risk

• 1–3 mg/L → Intermediate

• >3 mg/L → High risk

Pentameric acute-phase reactant; synthesized 
by hepatocytes in response to IL-6. 
Independent predictor of MACE (OR ~2x).

IL-6
Interleukin-6

Risk Stratification

• Quartile 4 vs 1: HR ~1.8

• Mendelian randomization supports 
causality

Pleiotropic cytokine linking inflammation to 
thrombosis; activates hepatic CRP / fibrinogen 
synthesis.

Lp-PLA₂
Lipoprotein-associated Phospholipase A₂

Risk Stratification

• Mass >200 ng/mL → ↑ risk

• Activity >200 nmol/min/mL

Vascular-specific inflammatory marker; 
generated by macrophages in plaques; 
produces pro-inflammatory 
lysophospholipids.
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Endothelial Dysfunction & NF-κB Signaling

Endothelial Dysfunction

↓ eNOS / NO bioavailability

Impaired vasodilation, ↑ vascular tone

↑ Reactive Oxygen Species

Superoxide quenches NO; peroxynitrite formation

↑ ICAM-1, VCAM-1 expression

Leukocyte adhesion and transmigration

Glycocalyx degradation

Barrier function loss; platelet activation

↑ PAI-1, TF expression

Prothrombotic shift of endothelial phenotype

Paracrine IL-6 / IL-8

Amplifies local and systemic inflammation

NF-κB Pathway

Stimulus
oxLDL, cytokines, ROS, AGEs

IKKβ activation
Phosphorylates IκBα → ubiquitination

IκBα degradation
26S proteasome-mediated proteolysis

p65/p50 nuclear translocation
Binding to κB response elements

Target gene expression
COX-2, iNOS, IL-6, TNF-α, VCAM-1, MCP-1

Amplification
Autocrine / paracrine cytokine loops
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Plaque Vulnerability & Rupture

~70%
of ACS events

arise from non-obstructive plaques (<70% 
stenosis)

TCFA
Thin-Cap Fibroatheroma

Cap thickness <65 μm; macrophage density >26%

4–5×
↑ MMP expression

in vulnerable vs stable plaques (MMP-1, -3, -9, -
13)

Determinants of Plaque Rupture

Biomechanical stress

Circumferential wall stress peak at plaque shoulders

Inflammatory cell burden

Macrophage-derived proteases degrade collagen matrix

Necrotic core expansion

Efferocytosis failure → secondary necrosis → DAMP release

Intraplaque hemorrhage

Vasa vasorum neovascularization → hemorrhage & rapid growth

Cap thinning

↓ TGF-β / ↑ IFN-γ impairs SMC collagen synthetic capacity
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Therapeutic Targets: Anti-inflammatory Strategies

Statins

HMG-CoA reductase 
inhibition

Mechanism

↓ CRP, ↓ NF-κB, ↑ eNOS, ↓ ROS

Evidence

Multiple RCTs; ↓ MACE 25-35%

Canakinuma
b

Anti-IL-1β monoclonal 
antibody

Mechanism

NLRP3 inflammasome blockade

Evidence

CANTOS: ↓ non-fatal MI (HR 0.83)

Colchicine

Tubulin polymerization 
inhibitor

Mechanism

↓ NLRP3 activation, ↓ IL-1β, ↓ neutrophil function

Evidence

COLCOT, LoDoCo2: ↓ CV events ~30%

Methotrexate

Folate antagonist / 
adenosine ↑

Mechanism

↓ IL-1, IL-6, TNF-α

Evidence

CIRT: No CV benefit vs placebo (2019)

Ziltivekimab

Anti-IL-6 ligand antibody

Mechanism

↓ CRP, fibrinogen, SAA

Evidence

RESCUE: Phase 2 positive; ZEUS ongoing

Tocilizumab

IL-6 receptor antagonist

Mechanism

↓ CRP, fibrinogen

Evidence

Post-ACS trials ongoing (ASSAIL-MI)
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Landmark Trials: CANTOS, COLCOT & Beyond

Key Takeaways

• CANTOS confirmed inflammation causality 
independent of LDL-C

• Colchicine benefits consistent across post-
MI & chronic CAD populations

• Anti-inflammatory benefit independent of 
baseline hsCRP or statin use

• CANTOS: ↑ fatal infections offset CV gain in 
some risk strata

• hsCRP reduction correlates with CV event 
reduction

Proof of concept established: targeting IL-1β and tubulin pathways reduces recurrent cardiovascular events in high-risk patients.
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Emerging Targets & Precision Medicine

NLRP3 Inflammasome Inhibitors

MCC950 / Dapansutrile: preclinical MI protection. Phase 2 trials 
underway.

Trained Immunity Modulation

Epigenetic reprogramming of monocytes via β-glucan / BCG; may 
reduce CV inflammation.

Clonal Hematopoiesis (CHIP)

TET2/DNMT3A mutations → hyperinflammatory macrophages → 
2× CVD risk. Emerging target.

Neutrophil Extracellular Traps

NETs activate platelets and endothelium; PAD4 inhibitors under 
investigation post-ACS.

Gut Microbiome & TMAO

Dysbiosis-driven TMAO promotes macrophage cholesterol 
accumulation; dietary/FMT interventions.

RNA Therapeutics

siRNA targeting PCSK9, lipoprotein(a), ANGPTL3; dual lipid + 
inflammation targeting.
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Summary & Future Directions

Inflammation is a causal, not merely associative, driver of atherosclerosis and acute coronary syndromes

The NLRP3 → IL-1β → IL-6 → CRP axis represents a key therapeutic pathway with validated clinical evidence

Colchicine is now guideline-endorsed (ACC/AHA 2023) for secondary prevention in stable CAD

Residual inflammatory risk (hsCRP >2 mg/L on statin therapy) identifies patients for targeted anti-inflammatory therapy

Emerging science: CHIP, NETs, trained immunity, and gut microbiome expand the inflammatory CVD paradigm

Precision medicine approaches matching biomarker profiles to specific anti-inflammatory therapies represent the frontier

"Inflammation is not merely a consequence of heart disease — it is its engine."Diap
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Rodbard HW et al Diabetes Care 2019; Rosenstock J et al JAMA 2019; Pratley R. et al Lancet 2019; Pieber TR et al. Lancet Diabetes Endocrinol 2019 

Oral Semaglutide improves «classical» CV risk factors

Changes at 26 weeks

HbA1c SBP (mmHg) Lipids Weight (Kg) Waist (cm)

PIONEER 2
Semaglutide PO

Empagliflozin

-1.3*

-0.9

-5

-5

↓TC*, 

↓LDL*

-3.8

-3.7

-3.7*

-3.0

PIONEER 3
Semaglutide PO

Sitagliptin

-1.3*

-0.8

-3

-2

↓TC*, 

↓LDL*, 

↓TG*

-3.1*

-0.6

-2.3*

-0.6

PIONEER 4
Semaglutide PO

Liraglutide

-1.2

-1.1

-4

-3

-4.4*

-3.1

-4.2*

-2.9

PIONEER 7
Semaglutide PO

Sitagliptin

-1.3*

-0.8

-4

-2

↓TC*, 

↓LDL*

-2.6*

-0.7
na
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Semaglutide 2.4 mg has benefits on CV risk factors: STEP
STEP 1 | Lipids1

STEP 2 | HbA1C
3

8.1%8.1%
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(%
)

ETD: -1.2% 
[95% CI]:

[–1.4, –1.0]
P<0.001

–1.60

–0.47

Systolic blood pressure1

127 mmHg126 mmHg

Ch
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ge
 fr
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 b
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(m
m

Hg
)

ETD –5.1 mmHg
95% CI: [–6.3; –3.9]

p<0.001
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–1 –1.1

Baseline:

STEP 1 | hsCRP1

STEP 1 | Waist circumference1

3.9 mg/L3.9 mg/L

ETD –44%
95% CI [–49; –39]

p<0.0012
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ETD –9.4 cm
95% CI [–10.3; –8.5]

p<0.0001

–13.5

–20

–18

–16

–14

–12

–10

–8

–6

–4

–2

0

–4.1

114.8 cm114.6 cmBaseline:

Geometric mean 
at 

baseline, mg/dL

–3.0 –3.0

5,0

–22.0 –22.0

–17.0

0,0
1,0 1,0

–7.0 –7.0 –7.0
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)
ETD –11.0 

95% CI:
[–17.0; –6.0]

ETD 4.0 
95% CI: 

[2.0; 5.0]ETD –3.0 
95% CI:

[–5.0; –2.0]

ETD –4.0
95% CI: 

[–6.0; –2.0]–10

–25

–15

–5

–20

0

5

ETD –16.0 
95% CI:

[–19.0; –13.0]

ETD –16.0 
95% CI:

[–19.0; –13.0]

CI, confidence interval; CV, cardiovascular; ETD, estimated treatment difference; ETR, estimated treatment ratio; HbA1c, glycated haemoglobin; HDL, high-density lipoprotein; hsCRP, high-sensitivity C-reactive 
protein; LDL, low-density lipoprotein; VLDL, very low-density lipoprotein.
1. Wilding et al. N Engl J Med 2021;384:989-1002; 2. Kosoribod M et al. Poster presented at the American College of Cardiology (ACC) conference, May 15–17 2021, virtual meeting; 3. Davies M et al. Lancet 2021;397:971–
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How Inflammation made its way through atherosclerosis
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J .  C lin .  In ve s t . 1994

Hyperglycemia induces glycosylation of low 
density lipoproteins

LDL Glycosylation:
- enhances oxygen radical-induced modifications

of human LDL
- decreases their acetylhydrolase activity

These phenomenona may synergistically
contribute to enhance and/or accelerate the 
progression of atherosclerosis in diabetic patients

C Napoli, M Triggiani, G Palumbo, M Condorelli, M Chiariello, G 
Ambrosio
Basic Res Cardiol, 1997

Additional pro-inflammatory effects of oxidants in 
Diabetes

Exposure of low density lipoproteins to oxidants
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