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Inflammation is a key driver of coronary syndromes across the continuum from chronic coronary syndromes to acute coronary syndromes.
It contributes to atherogenesis, plague destabilization, and ischaemic events and influences myocardial injury, repair, and remodelling.
Inflammatory activity is further amplified by metabolic and autoimmune comorbidities such as diabetes, obesity, and connective tissue
diseases, with obesity representing a major driver of chronic low-grade inflammation through adipose tissue dysfunction and cytokine
activation, while psychosocial stress and environmental exposures including air pollution serve as additional triggers. Genetic variations,
including human leucocyte antigen genotypes, modulate individual susceptibility to vascular inflammation and myocardial injury. This ex-
pert consensus from the European Society of Cardiology’s Association for Acute CardioVascular Care summarizes the current under-
standing of inflammation across the full spectrum of coronary syndromes, including underlying mechanisms, relevant biomarkers, and
imaging approaches that characterize vascular inflammation, and integrates insights from experimental and clinical studies.
Importantly, this document provides explicit consensus-based guidance on when, how, and in whom inflammation should be assessed
and treated in routine clinical practice. While the causal association between inflammation and atherosclerotic cardiovascular disease
is well established, pharmacological modification of inflammation has produced conflicting evidence. Some agents, such as low-dose col-
chicine, have demonstrated modest reductions in cardiovascular events, although results across trials have been inconsistent. Other anti-
inflammatory therapies have not shown clinical benefit, whereas selective cytokine inhibition with canakinumab has reduced cardiovas-
cular risk at the cost of increased infection rates. The present manuscript also focuses on the evaluation of inflammatory activity in car-
diovascular patients in routine clinical practice. It further discusses criteria for patient selection and clinical decision-making regarding the
introduction of anti-inflammatory therapy in individuals with established atherosclerotic cardiovascular disease.
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This figure illustrates the multifactorial pathophysiology, clinical outcomes, and therapeutic interventions in cardiovascular disease,
highlighting the roles of inflammation, immune dysregulation, and emerging treatments including colchicine and biotherapies.
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Inflammation in cardiology in clinical practice

Background

Inflammation is a fundamental contributor to atherosclerotic
cardiovascular disease, shaping both chronic coronary syn-
drome (CCS) and acute coronary syndrome (ACS)* (Graphical
Abstract and Figure 1). It drives plaque initiation, progression,
and destabilization, modulating the risk of ischaemic events irre-
spective of traditional risk factors such as dyslipidemia, hyper-
tension, and diabetes. Recognition of inflammation as a
modifiable driver of cardiovascular risk has transformed the con-
ceptual framework of coronary disease and informed the devel-
opment of targeted therapeutic strategies.?

Persistent low-grade inflammation instigates plaque growth,
vascular remodelling, and long-term ischaemic risk. In ACSs,
heightened inflammatory activity amplifies plaque instability
and thrombogenic potential, directly influencing the extent of
myocardial injury and clinical outcomes. Residual inflammatory
risk remains a major concern even in patients receiving optimal
guideline-directed therapy, underscoring the need for strategies
that address both metabolic and inflammatory pathways.

Randomized clinical trials have demonstrated that targeted
anti-inflammatory interventions can improve cardiovascular
outcomes. Inhibition of interleukin (IL)-1B with canakinumab re-
duces recurrent events irrespective of lipid lowering. Colchicine,
a broadly acting anti-inflammatory agent, has demonstrated ef-
ficacy in chronic coronary disease and early post-myocardial in-
farction settings, although benefits vary with timing, patient
selection, and baseline inflammatory burden. Standard therap-
ies, including statins, angiotensin converting enzyme (ACE) inhi-
bitors, sodium-glucose cotransporter 2 (SGLT2) inhibitors, and
glucagon-like peptide 1 (GLP-1) receptor agonists, also exert sig-
nificant anti-inflammatory effects, reinforcing the interplay be-
tween metabolic control and immune modulation.

This clinical consensus statement aims to provide a compre-
hensive overview of the role of inflammation across the spec-
trum of coronary syndromes and to offer practical guidance
for its assessment, evaluation, and management. The goal is to
integrate current mechanistic insights, trial evidence, and guide-
line recommendations to support the incorporation of anti-
inflammatory strategies into routine cardiovascular care.

The role of inflammation in
atherosclerosis across the disease
spectrum

Endothelial dysfunction and haemodynamic

forces

Endothelial cells (ECs) form the inner lining of blood vessels and
play a central role in the initiation and progression of atheroscler-
osis. Laboratory models of ECs are essential for investigating the
complex interactions between blood flow, inflammatory signals,
and lipid accumulation. These systems allow precise experimental
control, enabling detailed investigation of the molecular mechan-
isms that drive endothelial dysfunction and plaque formation.
Shear stress strongly influences endothelial phenotype and ath-
erosclerotic susceptibility.® Laminar shear stress, which occurs in
straight arterial segments, supports an anti-inflammatory, athero-
protective state by upregulating anti-inflammatory genes, includ-
ing Krippel-like factor 2 and endothelial nitric oxide synthase.
Conversely, disturbed or oscillatory shear stress at arterial branch
points induces pro-inflammatory signalling and increases expres-
sion of adhesion molecules such as vascular cell adhesion molecule

1 and intercellular adhesion molecule 1, promoting recruitment of
leucocytes to the vascular wall.#

Pro-inflammatory cytokines such as tumor necrosis factor al-
pha (TNF-) and interleukin-1 beta (IL-1) activate nuclear factor
kappa-light-chain-enhancer of activated B cells pathways in
ECs, amplifying chemokine production, oxidative stress, vascu-
lar permeability, and adhesion molecule expression.>®
Oxidized LDL further worsens endothelial dysfunction through
Lectin-like oxidized low-density lipoprotein receptor-1
(LOX-1) receptor signalling, promoting apoptosis, vascular re-
modelling, and foam cell formation.” Together, these mechan-
isms establish a pro-inflammatory vascular environment that
drives plaque initiation and progression.

Genetic influences on vascular inflammation

Genetic factors shape both immune responses and susceptibility to
coronary artery disease (CAD). Variations in human leucocyte anti-
gen (HLA) alleles, which encode major histocompatibility complex
molecules, affect T-cell activation and the inflammatory response.®?
Certain HLA variants linked to autoimmune disease may also in-
crease the propensity for vascular inflammation, accelerating ath-
erosclerosis. Polymorphisms in immune regulatory genes such as
IL-6R, PTPN22, and STAT4 are associated with autoimmune disor-
ders and atherosclerotic cardiovascular disease, highlighting the
shared genetic foundation of immune dysregulation and coronary
disease.® These findings support further exploration of genetic pro-
filing to identify individuals at risk for inflammation-driven CAD.

Multi-omics approaches to inflammation

Comprehensive multi-omics strategies, including transcriptomics,
epigenomics, proteomics, and metabolomics, provide powerful
tools to investigate the molecular links between inflammation, gen-
etics, and ACS.!! See Figure 2. Genome-wide association studies
have identified loci such as 1p13 as key determinants of LDL-C
and CAD risk, and expression quantitative trait locus analyses
have clarified the causal genes at these loci.*? Circulating biomar-
kers further illuminate inflammatory processes in ACS.
Interleukin-6 and monocyte chemoattractant protein-1 are ele-
vated in ACS compared with CCSs and are independent predictors
of myocardial infarction and mortality.*3*¢ These markers reflect
active inflammation that destabilizes plaques and may guide the
selection of patients for anti-inflammatory therapy. Lipids, espe-
cially lipoprotein(a), interact with these pathways, creating self-
perpetuating cycles of endothelial injury and immune activation.

Environmental and lifestyle contributors to

inflammation

Air pollution

Acute exposure to air pollutants, including fine particulate mat-
ter (PM,.5) and gaseous pollutants such as NO, and SO, triggers
systemic inflammation and endothelial activation.'”*8 Oxidative
stress and impaired nitric oxide (NO)-mediated vasodilation pro-
mote endothelial dysfunction, increase vascular permeability,
and create a pro-thrombotic environment. Short-term increases
in pollutant concentrations have been associated with higher
rates of myocardial infarction. A Japanese multicentre study re-
ported a 6% increase in acute myocardial infarction (M) risk for
every 10 ug/m?® rise in PM,.5 2 days prior,'? and large Chinese
cohorts have demonstrated that daily exposure to PM,.5 and
NO, correlates with elevated cardiovascular mortality.?° Even
hourly fluctuations in pollutants have been linked to ACS on-
set.?! These observations highlight air pollution as an important
and potentially modifiable trigger for acute coronary events.
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Figure 1 Overview of the interplay between pathophysio-
logical factors, clinical manifestations, outcomes, and targeted
interventions in cardiovascular diseases, emphasizing the role
of inflammation and emerging therapies.

Diet, physical activity, and lifestyle

Diet and lifestyle significantly influence systemic inflammation.?
In contrast, anti-inflammatory dietary patterns such as the
Mediterranean diet, rich in fruits, vegetables, whole grains, le-
gumes, fish, and healthy fats, reduce inflammatory biomarkers
and lower cardiovascular risk, especially after MI.2° Physical in-
activity and sedentary behaviour exacerbate inflammation, im-
pair endothelial function, and contribute to insulin resistance.?*
Integrating dietary guidance and promoting regular exercise
are practical strategies to reduce inflammation and improve out-
comes in patients with coronary disease (Graphical Abstract).?>2”

Psychosocial stress and depression

Psychosocial stress and depression have been identified as
powerful contributors to coronary risk. Both conditions are
prevalent in patients with cardiovascular disease and are inde-
pendently associated with ACS.28 Meta-analyses indicate that
depression increases the risk of myocardial infarction and car-
diovascular mortality two- to four-fold.2?2° The global
INTERHEART study identified psychosocial stress as a major
risk factor for first-time myocardial infarction worldwide.®?
The biological mechanisms include activation of the hypothalam-
ic—pituitary-adrenal axis and sympathetic nervous system, raising
cortisol and catecholamines. This hormonal activation promotes
hypertension, endothelial dysfunction, platelet activation, and insu-
lin resistance. Stress and depression are also associated with ele-
vated inflammatory cytokines including IL-6, CRP, and TNF-a,
enhancing plaque inflammation and instability. Autonomic imbal-
ance, indicated by reduced heart rate variability, further increases ar-
rhythmic and ischaemic risk. Behavioural factors such as poor
medication adherence, unhealthy diet, smoking, and physical inactiv-
ity amplify these effects. Despite clear associations, clinical trials of

antidepressants or cognitive behavioural therapy in post-Ml patients
have not consistently reduced cardiovascular events.332

Comorbidities linked with inflammation
Diabetes mellitus

Type 2 diabetes significantly increases cardiovascular risk, with
affected individuals 1.5-2 times more likely to develop cardio-
vascular disease.>**° Insulin resistance and adipose tissue dys-
function generate chronic low-grade inflammation, elevating
cytokines and activating innate immune pathways.®® This
pro-inflammatory environment accelerates atherogenesis, de-
stabilizes plaques, and impairs vascular repair.

Chronic kidney disease

Chronic kidney disease (CKD) is an independent cardiovascular
risk factor, with reduced glomerular filtration and albuminuria
predicting mortality.>”-*® Chronic kidney disease-associated in-
flammation is multifactorial, involving uraemic toxins, oxidative
stress, and NOD-like receptor family pyrin domain containing
3 (NLRP3) inflammasome activation, leading to endothelial dys-
function, vascular stiffness, and accelerated atherosclerosis.>’

Immune-mediated disorders

Autoimmune diseases such as rheumatoid arthritis, systemic lupus
erythematosus, and psoriasis increase atherosclerotic risk.*°
Persistent systemic inflammation increases TNF-o, IL-6, IL-1f,
and interferon gamma (IFN-), promoting endothelial activation,
leucocyte recruitment, and foam cell formation.** Autoantibodies
and immune complexes exacerbate vascular injury.*? Adaptive im-
mune cells including Thl CD4+ T cells and B cells sustain inflam-
mation, while regulatory T-cell dysfunction fails to limit
pathological immune responses.*® Epidemiological evidence con-
firms that these patients face substantially higher cardiovascular
risk even after accounting for conventional risk factors.**4¢

Chronic viral infections

Chronic viral infections such as HIV accelerate atherosclerosis
and increase the risk of coronary syndromes.*”**® Persistent sys-
temic inflammation drives endothelial activation, leucocyte re-
cruitment, and vascular remodelling, while immune-mediated
vascular injury promotes plaque formation and instability.*”
Cytokines such as IL-6 and TNF-a contribute to a pro-thrombotic
environment, and metabolic disturbances, including dyslipidae-
mia and insulin resistance, further exacerbate atherogenesis.49

Heart failure

Heart failure and inflammation are closely interconnected.>®
Haemodynamic stress and low-grade ischaemia induce mito-
chondrial dysfunction in cardiomyocytes, leading to
pro-inflammatory cytokine production. These cytokines acti-
vate macrophages and neutrophils, perpetuating sterile myocar-
dial inflammation and injury.>*

Heart failure also promotes systemic inflammation through
intestinal hypoperfusion and barrier dysfunction, allowing bac-
terial translocation and cytokine release.’? In severe cases,
such as cardiogenic shock, this cytokine cascade can contribute
to multi-organ failure.

Pro-inflammatory cytokines directly influence cardiac struc-
ture and function. Interleukin-1 and TNF-a impair both systolic
and diastolic function, and TNF-a promotes adverse remodelling.
Experimental studies show that IL-6 infusion in rats induces car-
diac hypertrophy and fibrosis, mirroring changes seen in hyperten-
sive hearts.>® Clinical data demonstrate that elevated IL-6 and
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IL-18 in the coronary sinus correlate with left ventricular dysfunc-
tion, confirming a cardiac origin for inflammatory mediators.>®
Low-grade systemic inflammation may also occur in the absence
of comorbidities, potentially linked to impaired HDL function, re-
presenting an additional target for prevention.>*>°

Obesity and adipose tissue dysfunction

Obesity represents a major driver of chronic low-grade systemic
inflammation and should be considered a key comorbidity in pa-
tients with CAD®® . Dysfunctional adipose tissue promotes the
release of pro-inflammatory cytokines, including IL-6, TNF-a,
and leptin, while reducing anti-inflammatory adipokines such
as adiponectin. This imbalance contributes to endothelial dys-
function, insulin resistance, and accelerated atherosclerosis.
Epicardial and perivascular adipose tissue further exert local
paracrine effects, amplifying coronary inflammation and plaque
vulnerability. Weight reduction, whether achieved through life-
style modification or pharmacological strategies, is associated
with significant reductions in inflammatory biomarkers and
should be considered a central component of inflammation-
targeted cardiovascular prevention.>’

Clinical translation: targeting
inflammation in coronary artery
disease

The link between inflammation modulation and improved cardiovas-
cular outcomes first became evident indirectly from lipid-lowering
trials. Statins, beyond their potent LDL-cholesterol (LDL-C)-lowering
effect, have consistently demonstrated anti-inflammatory activity. In
the PROVE-IT TIMI-22 trial, intensive statin therapy led to greater
clinical benefit than standard therapy, a finding partly attributed to
reductions in high-sensitivity C-reactive protein (hsCRP).>%>?
Subsequently, the IMPROVE-IT trial demonstrated that adding eze-
timibe to simvastatin provided incremental benefit even in patients
with near-optimal LDL levels, and patients achieving dual LDL-C
<70 mg/dL and hsCRP <2 mg/L had the lowest event rates.®®
Together, these studies reinforced the concept that dual modulation
of lipids and inflammation yields superior outcomes and set the foun-
dation for trials directly targeting inflammatory pathways. More re-
cently, the CLEAR-Outcomes trial extended this concept to
bempedoic acid, a novel adenosine triphosphate citrate lyase (ACL)
inhibitor that lowers LDL-C upstream of 3-hydroxy-3-methylglutaryl
coenzyme A (HMG-CoA) reductase. In more than 13000
statin-intolerant patients, bempedoic acid reduced major adverse
cardiovascular events by 13% and significantly lowered both
LDL-C and hsCRP levels.®? These findings suggest that lipid-lowering
agents can exert clinically meaningful anti-inflammatory effects, even
in the absence of statins, and further support inflammation as a
therapeutic target interconnected with metabolic control.

The Canakinumab Anti-inflammatory Thrombosis Outcomes
Study (CANTOS) trial®2 was the first trial to directly confirm
this hypothesis. Selective inhibition of IL-18 with canakinumab
reduced recurrent cardiovascular events by 15% among pa-
tients with prior myocardial infarction and elevated hsCRP, in-
dependent of lipid levels. This provided definitive proof that
targeting specific inflammatory cytokines can reduce residual
cardiovascular risk. However, treatment was associated with a
higher incidence of fatal infection and substantial cost, limiting
its practicality for secondary prevention. CANTOS nonetheless
established IL-1f and its downstream mediator, IL-6, as pivotal
therapeutic targets in atherosclerosis.

The Cardiovascular Inflammation Reduction Trial (CIRT) eval-
uated a broader, non-specific approach using low-dose metho-
trexate in patients with CCS and metabolic risk factors.
Methotrexate failed to lower IL-13, IL-6, or hsCRP and did not
improve cardiovascular outcomes.®® These neutral findings con-
firmed that pathway-specific suppression of inflammation, ra-
ther than general immunosuppression, can meaningfully
influence atherosclerotic disease progression.

Colchicine, a long-established anti-inflammatory drug used
for gout and pericarditis, subsequently emerged as a clinically vi-
able, accessible therapy. By inhibiting microtubule polymeriza-
tion and the NLRP3 inflammasome, colchicine reduces IL-18
and IL-6 signalling, endothelial activation, and neutrophil adhe-
sion. Large-scale clinical trials have inconsistently demonstrated
its capacity to lower ischaemic event rates (Graphical Abstract).
Importantly, recurrent pericarditis is one of the clearest success
stories of targeted anti-inflammatory therapy in cardiovascular
medicine, particularly through IL-1 blockade. Several IL-1-blocking
agents have shown striking efficacy in colchicine-resistant,
corticosteroid-dependent recurrent pericarditis (major reductions
in recurrence rates in AIRTRIP (with anakinra)®* and RHAPSODY
(with rilonacept),® as well as more recent results with goflikicept,
which also markedly reduced recurrences compared with drug
withdrawal).

In chronic coronary disease, the LoDoCo?2 trial®® rando-
mized 5522 patients with CCS to colchicine 0.5 mg daily or
placebo. The composite endpoint of cardiovascular death,
myocardial infarction, ischaemic stroke, or ischaemia-driven
revascularization occurred significantly less frequently in
the colchicine group [hazard ratio 0.69, 95% confidence inter-
val (Cl) 0.57-0.83]. These results, reinforced by several
meta-analyses, positioned colchicine as an effective adjunct
to secondary prevention.

Current European and American guidelines have incorporated
these findings. The 2024 European Society of Cardiology (ESC)
Guidelines recommend low-dose colchicine (0.5 mg daily) in CCS
to reduce myocardial infarction, stroke, and the need for revascu-
larization, assigning it a Class lla, Level A indication.®” Identifying
those who benefit most, potentially patients with persistent low-
grade inflammation, remains an area of active research.

The Colchicine Cardiovascular Outcomes Trial (COLCOT)®® de-
monstrated similar benefits in post-myocardial infarction patients.
Among 4745 participants randomized within 30 days after infarc-
tion, colchicine significantly reduced the composite endpoint of
cardiovascular death, resuscitated cardiac arrest, myocardial in-
farction, stroke, or urgent hospitalization for angina requiring re-
vascularization (hazard ratio 0.77, 95% Cl 0.64-0.96). The
greatest benefit was observed when treatment began within the
first 3 days.®?

Over 200 meta-analyses have since examined colchicine in
CAD, with most confirming a reduction in recurrent ischaemic
events.”® However, more recent data, including the neutral
CLEAR-SYNERGY trial in post-PCl (percutaneous intervention)
patients, highlight ongoing uncertainty about timing, dosing,
and patient selection.”* These findings suggest that colchicine’s
efficacy may depend on disease phase and background therapy.
The latest ESC guidelines continue to support colchicine as an
adjunctive option in both chronic and post-ACS settings, while
the role of hsCRP or other biomarkers to guide therapy remains
under active investigation.”%”3

In summary, translational and clinical research over the past
decade has robustly supported evidence that inflammation is a
modifiable component of CAD. Statins, ezetimibe, and bempe-
doic acid demonstrate that lipid-lowering and anti-inflammatory
pathways are deeply intertwined, while agents such as
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canakinumab and colchicine confirm that selective suppression
of inflammatory signalling can further reduce cardiovascular
events. Among these, colchicine remains the most accessible,
practical, and evidence-based therapy bridging mechanistic in-
sights with real-world secondary prevention. Ongoing studies
will refine how inflammatory risk assessment and targeted immu-
nomodulation can be integrated into personalized cardiovascular
care.

Ziltivekimab Versus Placebo Cardiovascular Outcomes in
Participants with Atherosclerotic Cardiovascular Disease,
Chronic Kidney Disease, and Systemic Inflammation (ZEUS) trial
(NCT05021835), is an ongoing randomized, double-blind,
placebo-controlled, Phase 3 clinical trial, investigating the ef-
fects of Ziltivekimab, an IL-6 ligand monoclonal antibody, vs.
placebo on cardiovascular mortality and recurrent Ml and is-
chaemic stroke in patients with chronic coronary syndrome
and CKD. Further research is needed to implement anti-
inflammatory therapies in the management of coronary athero-
sclerotic disease.

Biomarkers of cardiovascular inflammation

Inflammatory biomarkers play a central role in the assessment
of residual inflammatory risk and in guiding clinical decision-
making. Among available tools, hsCRP remains the most vali-
dated, reproducible, and widely accessible biomarker in daily
practice.

Beyond secondary prevention, hsCRP has demonstrated
important utility in primary prevention. In the JUPITER trial,
individuals with LDL-C levels within the normal range but
hsCRP >2 mg/L experienced a significant reduction in major
adverse cardiovascular events and all-cause mortality when
treated with rosuvastatin. These findings support the role of
hsCRP in identifying intermediate-risk individuals who may
benefit from statin therapy despite the absence of traditional
lipid-based indications.

High-sensitivity C-reactive protein reflects upstream inflam-
matory signalling, particularly IL-6 pathway activation, and pro-
vides an integrated measure of systemic inflammation. Other
biomarkers, including IL-6, fibrinogen, leucocyte count, and
Factor VIII, may offer additional mechanistic insight but remain
less standardized for routine clinical use.

Consensus statement:

« High-sensitivity C-reactive protein could be considered the pre-

ferred biomarker to assess residual inflammatory risk.

The exact role for decision and management remains debated.

Measurement should be performed in clinically stable conditions

to avoid confounding acute-phase responses.

« Biomarkers should be interpreted within the broader clinical and
metabolic context.

Imaging of cardiovascular inflammation
The following aspects are developed in supplementary materials
for space reasons (see also Figures 3 and 4).

Advanced imaging enables non-invasive characterization of local
vascular inflammatory activity in the coronary arteries, pericoron-
ary tissue, and myocardium, which is distinct from systemic inflam-
mation assessed by circulating biomarkers.?>>*%> Coronary
Computed Tomography Angiography (CCTA)-derived perivascular
fat attenuation index (FAI) and pericoronary adipose tissue (PCAT),
validated in studies such as CRISP-CT’# and SCOT-HEART,”® pro-
vide indirect markers of local coronary inflammation and are asso-
ciated with adverse cardiovascular outcomes. Positron Emmission
Tomography (PET) (e.g. *8F-FDG (fluorine-18 fluorodeoxyglucose),
18F_NaF (fluorine-18 sodium fluoride)) and cardiac magnetic
resonance (CMR) (T1/T2 mapping, hybrid PET/MR (magnetic res-
onance) further characterize metabolic and tissue-level inflamma-
tory processes.!?

Because biomarkers and imaging reflect different biological
compartments, their signals may diverge in both magnitude
and temporal dynamics.>*>° Such discordance may occur across
the clinical continuum—from initial evaluation to longitudinal
follow-up, including residual inflammatory risk and rebound
phenomena.’*>> In these settings, imaging—particularly CCTA
with plague and perivascular fat assessment—can provide clin-
ically relevant information beyond biomarkers and support a
more comprehensive interpretation of inflammatory status,
with potential implications for risk stratification and therapeutic
decision-making.'? From a pragmatic clinical standpoint, im-
aging should be considered only when it is expected to influence
patient management beyond standard clinical and biomarker-
based assessment.®”7%
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Within this framework, FAI/PCAT should be interpreted as
adjunctive markers of local coronary inflammatory risk, reflect-
ing vascular inflammation at the tissue level, and not as
stand-alone determinants for clinical decision-making.””
However, independent prognostic value does not by itself jus-
tify routine clinical implementation; standardized thresholds
and outcome-based evidence for FAI/PCAT-guided manage-
ment remain required. Imaging strategies remain driven by
symptomes, clinical likelihood or risk, electrocardiogram/tropo-
nin context, known CAD, and suspicion of ischaemia.””¢
Accordingly, low-risk patients do not require urgent imaging,
whereas intermediate-risk patients may benefit from CCTA or
functional testing.®” Likewise, evidence supporting anti-
inflammatory therapy derives from established clinical contexts
(e.g. prior M, chronic coronary disease, residual inflammatory
risk), rather than isolated imaging findings; e.g. CANTOS en-
rolled patients with prior Ml and elevated hsCRP,%? not indivi-
duals selected by FAI/PCAT. This distinction is particularly
relevant, as current evidence supporting anti-inflammatory
therapy is derived from clinical and biomarker-defined popula-
tions rather than imaging-guided strategies.®%¢”

Consequently, the clinical role of inflammatory imaging re-
mains limited. A pragmatic approach prioritizes widely available
modalities, with CCTA as the primary tool and CMR providing
complementary myocardial characterization, while PET remains
restricted to research or highly selected cases due to cost, avail-
ability, and lack of standardization.2

In ACSs, the priority is rapid diagnosis and reperfusion, and in-
flammatory imaging is not recommended due to lack of feasibility
and absence of clinical benefit.”® In CCSs, diagnostic pathways
should follow established algorithms, with imaging-derived inflam-
matory metrics considered complementary and investigational.®”
Accordingly, while the biological rationale is recognized, the
Association for Acute CardioVascular Care (ACVC) consensus
does not support routine clinical implementation of inflammatory
imaging pending further standardization, validation, and demon-
stration of clinical impact.®””®

Consensus statements:

« Routine use of inflammatory imaging is not recommended in cur-
rent clinical practice.

« Inflammatory imaging may be considered in selected cases in spe-
cialized centres when results are expected to provide incremental
information beyond clinical and biomarker-based assessment.

« CCTA-derived inflammatory assessment may provide incremen-
tal information on local coronary inflammatory activity beyond
circulating biomarkers.

« CCTA-derived FAI/PCAT should not be used as a stand-alone de-

terminant for clinical decision-making, including initiation of anti-

inflammatory therapy, until standardized thresholds and
outcome-based management data are available.

Further evidence is required before integration of inflammatory

imaging into guideline-directed clinical pathways.

Targeting inflammation: therapeutic

strategies
For patients with persistent systemic inflammation despite optimized
guideline-directed medical therapy (GDMT), a central question
emerges: can selective anti-inflammatory interventions further at-
tenuate cardiovascular risk? See Table 1 for a comprehensive view.
The CANTOS-trial provided the first definitive
proof-of-concept that targeted cytokine inhibition modifies re-
sidual inflammatory risk, irrespective of lipid lowering.®?
However, treatment was associated with an increased incidence
of fatal infections. Importantly, this risk was counterbalanced by

a significant reduction in cancer mortality, particularly lung can-
cer, resulting in no increase in all-cause mortality. Importantly,
pre-specified analyses demonstrated fewer hospitalizations
and deaths attributable to heart failure, highlighting the mech-
anistic interplay between systemic inflammation and maladap-
tive ventricular remodelling.”® Despite these benefits, the risk
of fatal infections and the high cost have constrained canakinu-
mab’s clinical implementation, positioning it primarily as a mech-
anistic validation of the inflammation hypothesis rather than a
broadly pragmatic therapy.

In contrast, the CIRT, which tested low-dose methotrexate,
failed to reduce IL-18, IL-6, or hsCRP levels and did not confer
cardiovascular benefit, highlighting that non-specific immuno-
suppression is ineffective compared with targeted cytokine
inhibition.®*

Colchicine represents a low-cost, widely accessible approach
with robust evidence of cardiovascular protection with a high le-
vel of evidence, through LoDoC02% and COLCOT, with maximal
benefit observed when therapy was commenced within the first
3 days after the index event.?®%? Inconsistent results have, how-
ever, been obtained in the CLEAR-SYNERGY trial.

Not all anti-inflammatory strategies yield similar cardiovascular
effects. IL-1 inhibition has shown beneficial effects, whereas
TNF-a inhibition has failed and may be harmful in heart failure po-
pulations, as demonstrated in the RENEWAL and ATTACH trials.

Anakinra is a recombinant IL-1 receptor antagonist evaluated
in acute ST-elevation myocardial infarction (STEMI) to blunt
post-infarct inflammation and adverse ventricular remodelling.
In the VCUART pilot study of 10 patients, daily anakinra
100 mg for 14 days resulted in a median decrease in LV end-
systolic volume index compared with placebo and attenuated
the rise in CRP during the first 72h. VCU-ART2 and
VCU-ART3 demonstrated consistent reductions in CRP and
lower rates of heart failure-related outcomes. A pooled analysis
of three trials (n = 139) reported that anakinra was associated
with a significant reduction in all-cause death or new-onset
heart failure without an excess of serious infections.”® While
promising, larger outcome trials remain necessary.

The IL-1 cytokine trap goflikicept has demonstrated significant
CRP reduction in early-phase trials, supporting a class effect.&°

Tocilizumab is a monoclonal antibody against the IL-6 receptor
studied in acute myocardial infarction for its potential to reduce in-
farct size and improve myocardial salvage. In a Phase 2 randomized
trial of non-ST-elevation MI (NSTEMI), a single dose of tocilizumab
given prior to angiography significantly reduced the area under the
curve for hsCRP and Troponin T compared with placebo. In STEMI,
tocilizumab treatment increased the myocardial salvage index by
an adjusted difference of 5.6% points compared with placebo, al-
though final infarct size difference did not reach statistical signifi-
cance (7.2% vs. 9.1% of myocardial volume, P = 0.08).8182 These
findings support IL-6 inhibition as a feasible strategy in reperfusion
injury modulation; however, outcome data on hard cardiovascular
events are still lacking.8®

More recently, ziltivekimab, a fully human monoclonal antibody
targeting the IL-6 ligand, has demonstrated potent anti-
inflammatory efficacy in high-risk patients with CKD, achieving
median hsCRP reductions of 77-92% in the Phase 2 RESCUE trial.
Building on these biomarker findings, the ongoing ZEUS trial is
evaluating whether selective IL-6 inhibition can safely reduce car-
diovascular events in patients with CCS and CKD, a population
characterized by heightened inflammatory burden and residual
cardiovascular risk.2+®> See Supplementary material online, Table
depicting some trials presently ongoing in the field.

The NLRP3 inflammasome represents an upstream thera-
peutic target. Inhibitors such as dapansutrile have demonstrated
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Chronic Coronary Syndrome
Low-to-moderate local inflammation

Plaques are typically fibrotic, with thick caps and smaller lipid
cores. Macrophages tend to polarize toward anti-inflammatory
phenotypes (M2 macrophages)

o

Acute Coronary Syndrome
High local inflammation

“Vulnerable plaques,’ frequently exhibit thin fibrous caps,
large lipid cores, and abundant inflammatory cells,
particularly M1 macrophages and T-cells

Y
IMAGING CORONARY INFLAMMATION
- Predicting cardiovascular events
- Calculating cardiovascular risk
- Selecting and monitoring the effects of therapy
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Figure 3 Non-invasive and invasive imaging modalities for coronary inflammation, highlighting features of high-risk and chronic pla-
ques. Distinct imaging signatures identify plaque composition, inflammatory cell infiltration, remodelling patterns, and predict cardiovas-

cular risk.

safety and early signals of efficacy,®® with additional agents cur-
rently in development.

From a translational standpoint, upstream targeting of the
NLRP3 inflammasome is emerging as a particularly promising

next step in cardiovascular anti-inflammatory therapy. The
NLRP3 inflammasome is a key upstream activator of both
IL-18 and IL-18, and its pharmacological inhibition therefore of-
fers the theoretical advantage of simultaneously dampening
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Vessel FAl-Score | Percentile of Coronary Inflammation for Age and Gender
Left Anterior Descending Artery 2.7 93rd percentile
Left Circumflex Artery 3.0 99th percentile

Right Coronary Artery 7.7 99th percentile

Al-Risk (8-year risk for cardiac death): 31.2%

Vessel FAl-Score | Percentile of Coronary Inflammation for Age and Gender

| Left Anterior Descending Artery a2 6th percentile
Left Circumflex Artery 63 12th percentile
Right Coronary Artery 7.9 48th percentile

Al-Risk (8-year risk for cardiac death): 10%

Figure 4 Comparison of calcified coronary plaque lacking high-risk characteristics but exhibiting an elevated fat attenuation index. This
imaging phenotype correlates with the documentation of a cardiovascular event despite the absence of high-risk plaque features. A

contra-example is presented thereafter.

these pivotal cytokine pathways while potentially avoiding some
of the broader immunosuppressive effects associated with
downstream cytokine blockade. Early clinical experience with
dapansutrile (OLT1177), an oral selective NLRP3 inhibitor, has
shown acceptable safety and preliminary signals of efficacy in
patients with Heart Failure with reduced Ejection Fraction, in-
cluding improvements in left ventricular ejection fraction and
exercise capacity at higher doses. In parallel, several other se-
lective NLRP3 inhibitors (such as IFM-2427/DFV890, somalix,
and inzomelid) are currently in clinical development for cardio-
vascular indications. Together, these agents illustrate a new
generation of inflammation-targeted therapies that may ultim-
ately enable more precise modulation of innate immune path-
ways across different cardiovascular disease phenotypes.

Guideline-directed medical therapy and its

anti-inflammatory effects

Inflammation is a central mechanism in the initiation, progres-
sion, and destabilization of atherosclerotic plaques, yet many
of the therapies already embedded in contemporary guidelines
exert important anti-inflammatory effects. These actions,
though often underappreciated, contribute significantly to the
clinical benefits of standard secondary prevention. When evalu-
ating a patient with either CCS or ACS, because of its high anti-
inflammatory potential, GDMT should be optimized before con-
sidering more specialized interventions.

Beta-blockers, e.g., reduce circulating levels of pro-inflammatory
cytokines such as TNF-q, IL-2, and IL-6, contributing to improved
endothelial stability and ventricular remodelling. Angiotensin con-
verting enzyme inhibitors and angiotensin receptor blockers also
modulate inflammatory pathways, lowering CRP and related media-
tors of vascular injury. Sacubitril/valsartan, through its neprilysin in-
hibition and effects on natriuretic peptides, has been linked to lower
plasma IL-6 and matrix metalloproteinase-8 levels, further enhan-
cing its vascular benefit.>?

The cardiometabolic agents as key pillar of cardiovascular
prevention add an additional layer of anti-inflammatory activ-
ity. Sodium-glucose cotransporter 2 inhibitors lower concen-
trations of TNF and hsCRP while increasing levels of the
anti-inflammatory cytokine IL-10, which complement their
haemodynamic and metabolic benefits.®” Likewise, GLP-1 re-
ceptor agonists improve endothelial function and reduce sys-
temic inflammation, linking metabolic control with vascular
protection.88

Among lipid-lowering therapies, statins remain the corner-
stone.®”®? Their ability to reduce hsCRP parallels LDL-C lower-
ing and predicts improved outcomes, as demonstrated in
multiple secondary prevention trials. The addition of ezetimibe,
as shown in IMPROVE-IT, provides further reduction in both
LDL-C and CRP, reinforcing the close interplay between lipid
and inflammatory modulation.®® Proprotein convertase subtili-
sin/kexin type 9 (PCSK9) inhibitors, beyond their potent
LDL-lowering capacity, also stabilize plaques and attenuate
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vascular inflammation.”® Collectively, these data emphasize that
meticulous optimization of guideline-based therapy can yield
substantial anti-inflammatory benefit, often rivalling that of tar-
geted immunomodulation.

From evidence to practice: applying
inflammation science in clinical
practice

Practical guide: assessing and treating

inflammation in coronary syndromes

Inflammation should be regarded as a dynamic and modifiable
component of cardiovascular risk that complements traditional
risk factors rather than replacing them. Its integration into clin-
ical practice requires structured assessment, standardized inter-
pretation, and clear therapeutic thresholds.

When and how should inflammation be assessed?

A common clinical dilemma is whether inflammatory biomarkers
should be measured routinely in patients with CAD. Among
available tools, hsCRP remains the most validated and accessible
marker of residual inflammatory risk. Elevated hsCRP independ-
ently predicts mortality and recurrent events in both chronic
heart failure and CAD.”* Measurement may be most informative
when residual risk persists despite LDL-C control, or when con-
sidering targeted therapy such as colchicine.

Timing and interpretation are crucial. During an ACS, transient
(hs)-CRP elevations often reflect myocardial necrosis rather than
chronic vascular inflammation. Assessments performed too early
in this setting may be misleading. Ideally, hsCRP should be mea-
sured during clinical stability and interpreted in relation to overall
risk profile, metabolic control, and therapeutic optimization.

Consensus statement:

« Inflammation is not a stand-alone target but part of global risk
stratification.

« High-sensitivity C-reactive protein remains the preferred bio-
marker for clinical decision-making.

« Inflammatory assessment should be performed during clinical
stability.

Should PCI be delayed in patients with inflammation?
This question illustrates the tension between biological plausibility
and clinical pragmatism. While elevated inflammatory markers
could theoretically impair procedural outcomes, current evidence
does not justify delaying PCI based solely on elevated inflamma-
tory markers. Revascularization decisions should continue to de-
pend on ischaemic burden, symptoms, and anatomical findings.®’
In CCS, a period of optimized medical therapy is reasonable, par-
ticularly when symptoms are mild. The CLARIFY registry demon-
strated that many patients experience spontaneous symptomatic
improvement without invasive treatment.’? Conversely, the
ISCHEMIA trial showed that invasive management reduces spon-
taneous myocardial infarction and improves angina-related quality
of life compared with conservative therapy.”>?* Thus, inflamma-
tion should guide but not dictate timing. Elevated hsCRP should
prompt therapy optimization and closer follow-up rather than pro-
cedural delay. Other proposed biomarkers, such as fibrinogen,
white cell count, and Factor VIII,”> can indicate changes even be-
fore or with more reliable thrombotic risk (when compared with
C-reactive protein levels).

Consensus statement:

« PCl should not be delayed on the basis of elevated hsCRP or other
inflammatory biomarkers.

« Revascularization decisions should be guided by ischaemic bur-
den, symptoms, and coronary anatomy.

« Inflammation should prompt optimization of medical therapy ra-
ther than procedural deferral.

Non-pharmacological interventions

Lifestyle and rehabilitation strategies remain fundamental yet of-
ten underutilized tools for inflammation control in CAD. Regular
physical activity exerts potent systemic anti-inflammatory effects,
although individual responses vary. Structured aerobic training has
been shown to reduce circulating TNF-a and IL-6 in patients with
heart failure and CAD,”®”” while other trials have yielded less con-
sistent results.”® In a recent randomized study, Fernandes-Silva
etal.?’ found that exercise improved peak VO, primarily in patients
with low baseline inflammatory markers, suggesting that heigh-
tened systemic inflammation may blunt physiologic adaptation.

Dietary choices exert comparable influence. Adherence to a
Mediterranean-style diet, weight reduction, and smoking cessation
are each associated with lower CRP and IL-6 levels, reflecting their
ability to attenuate metabolic and vascular inflammation. These life-
style measures reinforce pharmacologic therapy, underscoring that
the inflammatory component of coronary disease should be mana-
ged holistically rather than pharmacologically alone.

Consensus statements:

« Lifestyle interventions are mandatory components of inflamma-
tion management.

« Structured exercise and Mediterranean diet reduce inflammatory
biomarkers.

Should inflammation be considered during acute coronary
syndromes?
The concept of treating inflammation during acute ischaemia has
gained momentum, though clinical results remain variable. See
Table 2 for a comprehensive view. Elevated inflammatory markers
at presentation correlate with infarct size and mortality. In early
mechanistic studies, IL-6 blockade with tocilizumab improved myo-
cardial salvage and reduced enzyme release in both STEMI and
non-STEMI patients,gl’82 and even in comatose survivors of cardiac
arrest.% Interleukin-1 inhibition with anakinra showed favourable
effects on left ventricular remodelling in preliminary trials.2°t
However, translation to larger outcome studies has been in-
conclusive. Colchicine did not reduce infarct size when adminis-
tered acutely,*°? and prehospital corticosteroid therapy failed to
limit infarct extent.2°® In contrast, the COLCOT trial demon-
strated that early colchicine initiation after myocardial infarction
reduced recurrent events,®®®? whereas the similarly designed
CLEAR trial reported neutral results,”? likely reflecting differ-
ences in adherence, timing, and background therapy.®*
Current ESC guidelines therefore assign anti-inflammatory ther-
apy a Class llb, Level A recommendation in ACS, compared with
Class lla, Level A in CCS.6787

Consensus statement:

« Routine initiation of anti-inflammatory therapy during the acute
phase of ACS is not currently usual.

« Early initiation of low-dose colchicine after stabilization may be
considered in selected patients with a high inflammatory profile
(e.g. widespread multivessel coronary disease), after ensuring
haemodynamic stability, adequate renal function, and absence
of major drug interactions.
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Table 1 Pharmacologic modulation of inflammation in acute and chronic coronary syndromes

Inflammatory
effect/target

Therapy Primary mechanism

Therapies with secondary anti-inflammatory effects

Key trials/evidence

Outcome impact Clinical setting

Statins HMG-CoA reductase 1 hsCRP, TNF-¢, JUPITER, IMPROVE-IT | Major Adverse Cardiovascular Chronic CAD,
inhibition IL-6; plaque Events (MACE); post-ACS
stabilization anti-inflammatory effect partly
independent of LDL-C
Ezetimibe NPC1L1 inhibition | hsCRP (additive to IMPROVE-IT Incremental LDL-C and MACE ~ Chronic CAD
statins) reduction
Bempedoic ACL inhibition | LDL-C and hsCRP CLEAR-Outcomes 13% | MACE in statin-intolerant Chronic CAD
acid patients
PCSK9 LDL receptor recycling  Plaque stabilization, FOURIER, ODYSSEY | MACE (mainly LDL-driven) Chronic CAD
inhibitors modest | hsCRP
ACE Renin-Angiotensin- | CRP, IL-6, TNF-o; HOPE, EUROPA Reduced CV events Chronic CAD,
inhibitors/ Aldosterone System improved post-ACS
ARBs inhibition endothelial
function
SGLT2 Glucose excretion/ | TNF-q, IL-6; 1 DAPA-HF, | CV mortality, heart failure (HF) Chronic CAD,
inhibitors metabolic modulation IL-10 EMPEROR-Reduced hospitalization HF
GLP-1 Metabolic modulation | Endothelial LEADER, SUSTAIN-6 | MACE; improved metabolic and Chronic CAD,
receptor activation, IL-6, inflammatory profile diabetes
agonists hsCRP
Targeted anti-inflammatory drugs
Colchicine Microtubule | IL-1B, IL-6, I1L-18; | LoDoCo2, COLCOT, 1 MACE in LoDoCo2 and Chronic CAD,
polymerization, neutrophil CLEAR-SYNERGY COLCOT; neutral in post-ACS
NLRP3 inhibition adhesion CLEAR-SYNERGY
Canakinumab IL-1f8 monoclonal LIL-18 - | IL-6 - | CANTOS 15% | recurrent CV events; 1 Post-Ml,
antibody hsCRP infection risk residual
inflammation
Tocilizumab  IL-6 receptor blockade | IL-6 signalling, Phase Il STEMI/ 1 myocardial salvage; Acute Ml
myocardial NSTEMI trials experimental
inflammation
Anakinra IL-1 receptor antagonist | IL-18 signalling, Early-phase ACS trials Improved LV function; Acute Ml
reduced post-Ml experimental
remodelling
Methotrexate Non-specific No effect on IL-18, CIRT Neutral CV outcomes Chronic CAD
(low-dose) immunomodulation IL-6, CRP (ineffective)
Ziltivekimab  IL-6 ligand monoclonal | IL-6, CRP ZEUS trial (ongoing) Potential MACE reduction; under Chronic CAD,

antibody

investigation CKD

« This approach may be most relevant in patients at high ischaemic
risk, already treated with optimized lipid-lowering and antithrom-
botic therapies, and should be reassessed during follow-up
according to tolerance and clinical evolution.

How should inflammation be managed in chronic coronary
syndromes?

In patients with CCS, inflammation contributes to residual car-
diovascular risk even after optimal lipid and blood pressure con-
trol. Persistent elevation of hsCRP identifies a subgroup of
patients in whom traditional risk modification may be insuffi-
cient. Patients with elevated hsCRP despite guideline-directed

therapy represent a high-risk subgroup that may benefit from
therapeutic intensification.

For these individuals, intensification of GDMT should come
first, ensuring maximal LDL-C reduction with high-potency statins,
ezetimibe, or PCSK9 inhibitors, and optimizing cardiometabolic
control with SGLT2 inhibitors or GLP-1 receptor agonists. These
agents collectively lower both metabolic and inflammatory stress.

If inflammation persists despite optimal therapy, low-dose
colchicine (0.5 mg daily) is supported by evidence from
LoDoCo2 and other trials as an effective adjunct in patients
up to 90 years old, to prevent recurrent events.®®’ Its safety
profile, ease of use, and cost-effectiveness make it an appealing
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Table 2 Practical management of inflammation in acute and chronic coronary syndromes

Category

Clinical
question/action

Expert guidance

Rationale/evidence

Implementation tip

1. Assessment

2. Lifestyle and
rehabilitation

3. Guideline-directed
therapy

4. Targeted
anti-inflammatory
therapy

5. Monitoring and
follow-up

6. Shared
decision-making

When should |
measure
inflammation?

How should |
interpret
results?

Can lifestyle
reduce
inflammation?

How can GDMT

reduce
inflammation?

When should |
initiate?

Timing in ACS

When to avoid
therapy

How to track

response

How to involve
patients

Assess hsCRP in chronic CAD or post-Ml
patients with residual risk despite
optimized GDMT; consider IL-6 for
research/high-risk cases

hsCRP >2 mg/L indicates higher residual
risk; persistent elevation despite
therapy may justify targeted
intervention

Emphasize structured aerobic exercise,
Mediterranean diet, weight
management, smoking cessation

Optimize statins, ezetimibe, Angiotensin-
Converting Enzyme Inhibitors/
Angiotensin-Il receptor blockers (ARBs),
SGLT2i, GLP-1 receptors agonists,
PCSK9 inhibitors

Consider colchicine 0.5 mg daily in chronic
CAD or early post-MI with residual
hsCRP elevation; experimental IL-13/
IL-6 blockers for select high-risk
patients

Start colchicine <30 days post-Ml; do not
expect acute infarct size reduction

Do not use non-specific
immunosuppressants (methotrexate,
high-dose steroids) for CAD

Repeat hsCRP at 3-6 months if therapy
initiated; monitor for colchicine side
effects (Gl, myopathy)

Discuss benefits vs. risks, cost, expected
outcomes, and adherence

hsCRP predicts recurrent
MACE; elevated values
signal residual
inflammatory risk

LoDoCo2, COLCOT,
CANTOS

Exercise lowers TNF-a, IL-6;
diet reduces CRP;
synergistic with
pharmacotherapy

Many agents lower hsCRP
and stabilize plaques

LoDoCo2, COLCOT,
CANTOS, ZEUS;
CLEAR-SYNERGY
highlights limitations

COLCOT, CLEAR trials
CIRT, acute MI negative

trials

Evidence-based monitoring
improves adherence and
safety

Personalized care improves
uptake and outcomes

Avoid routine measurement in the
first 48 h post-MlI (acute necrosis
dominates); trending hsCRP can
help monitor response

Use values as a continuum;
combine with clinical risk, not as
binary cut-offs

Track adherence via rehab
programmes; tailor exercise to
baseline inflammatory status

Confirm therapy is maximized
before adding targeted
anti-inflammatory drugs

Screen for gastrointestinal
intolerance, renal function,
infection risk; discuss cost/
availability

Integrate with reperfusion and
standard ACS care

Focus on pathway-specific
anti-inflammatory therapy;
never delay urgent PCI for
inflammation alone

Adjust dose or discontinue if
intolerance occurs; integrate
with routine cardiology
follow-up

Frame therapy as adjunctive to
GDMT, lifestyle, and risk factor
optimization

Low-dose colchicine may be a useful option on top of optimal
secondary prevention therapy, provided that renal function
and potential drug interactions are carefully checked.

In this setting, low-dose colchicine appears particularly rele-
vant in patients with recurrent ischaemic events or extensive
atherosclerotic burden despite well-controlled LDL-C and opti-
mal use of antithrombotic therapy.

Colchicine should be avoided or used with great caution in pa-
tients with severe renal or hepatic impairment, advanced
frailty, or a history of significant intolerance to the drug.

option for long-term secondary prevention. Measurement of (5)
hsCRP can assist in selecting patients most likely to benefit,
though its use for treatment guidance is not yet standar-
dized. Ongoing trials evaluating IL-6 and IL-1-targeted ther- 6
apies may further expand the therapeutic armamentarium in

this setting. The goal in CCS is sustained suppression of vas-

cular inflammation integrated into a comprehensive, multi- (7)
factorial prevention strategy rather than isolated cytokine
blockade.

Consensus statements:

Integrating inflammation into daily decision-making

Inflammation should be viewed as a dynamic element of overall
cardiovascular risk, not a stand-alone target. Measuring hsCRP
helps to identify patients with residual inflammatory activity
who may benefit from intensifying GDMT, optimizing metabolic

1) Optimize GDMT first.

2) Address metabolic drivers (lipids, diabetes, obesity).

3) Reassess inflammatory status after stabilization.

4) Consider colchicine in selected patients with persistent
inflammation.
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control, or adding colchicine. Foundational therapies, including
high-intensity statins, ezetimibe, PCSK9 inhibitors, ACE inhibi-
tors or ARBs, SGLT2 inhibitors, and GLP-1 receptor agonists,
jointly reduce both metabolic and inflammatory drivers of
atherosclerosis.

For the practising clinician, decisions about when to measure,
when to defer, and when to treat should remain anchored in com-
prehensive risk management. As novel anti-cytokine and immu-
nomodulatory therapies emerge, their integration into clinical
practice will depend on a balanced interpretation of inflamma-
tory biomarkers, careful patient selection, and an understanding
that inflammation control complements rather than replaces
standard cardiovascular prevention. Ongoing trials targeting
IL-6, IL-1, and related pathways, alongside biomarker-guided
strategies, promise to refine precision therapy. Point-of-care ap-
proaches could be an elegant way to address this issue.

A structured, stepwise approach could be of interest for inte-
grating inflammation into daily decision-making:

« Step 1: Risk assessment including hsCRP in selected patients.

« Step 2: Optimization of guideline-directed therapy (lipids, blood

pressure, glucose).

Step 3: Lifestyle and metabolic intervention.

Step 4: Consideration of colchicine in persistent inflammatory

risk.

« Step 5: Enrolment in clinical trials for IL-1/IL-6/NLRP3 targeted
therapies, when appropriate.

Key consensus messages

Inflammation is a modifiable but secondary driver of risk in CAD.
High-sensitivity C-reactive protein is the most practical biomarker
for clinical use.

Inflammation assessment should not delay revascularization.
Therapy must follow optimization of standard cardiovascular
prevention.

Colchicine is currently the only widely implementable anti-
inflammatory therapy in routine practice.

Conclusions

Inflammation has emerged as a central, modifiable contributor
to CAD, bridging traditional risk factors, atherosclerotic progres-
sion, and acute events. Decades of translational and clinical re-
search have demonstrated that GDMT—statins, ezetimibe,
PCSK?9 inhibitors, ACE inhibitors, ARBs, SGLT2 inhibitors, and
GLP-1 receptor agonists—exerts meaningful anti-inflammatory
effects, reinforcing the interdependence of metabolic and vas-
cular risk control. Lifestyle measures, including structured exer-
cise, Mediterranean-style diet, weight management, and
smoking cessation, provide complementary, non-pharmacologic
modulation of inflammatory burden.

Targeted anti-inflammatory therapies have now moved from
proof-of-concept to clinical practice. Trials have shown that se-
lective suppression of cytokines or broad anti-inflammatory
agents like colchicine can reduce residual risk, particularly in pa-
tients with elevated hsCRP despite optimal therapy. Yet, the
acute phase of myocardial infarction including early follow-up
remains a challenge, representing a complex inflammatory mi-
lieu where timing, patient selection, and mechanistic precision
are critical. Not all anti-inflammatory interventions translate
into improved outcomes, underscoring the need for pathway-
specific strategies.

For CCS, inflammation assessment can help identify patients
who might benefit from therapy intensification or adjunctive
colchicine. However, inflammation should be integrated as

one dimension of comprehensive cardiovascular risk manage-
ment rather than as an isolated target. Ongoing trials targeting
IL-6, IL-1, and related pathways, alongside biomarker-guided
strategies, promise to refine precision therapy.

In summary, controlling inflammation in coronary disease re-
quires a holistic approach that combines optimized standard
therapy, lifestyle modification, and judicious use of targeted in-
terventions. Future research will determine how best to indi-
vidualize anti-inflammatory strategies, bridging mechanistic
insights to practical, patient-centred care.

Supplementary material

Supplementary material is available at European Heart Journal:
Acute Cardiovascular Care online.
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