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OBJECTIVES

To understand the role of inflammation in atherosclerotic cardiovascular 
disease.

To understand how and why to screen for high sensitivity C-reactive protein 
(hsCRP) in both primary and secondary prevention.

To understand the emerging role of targeted anti-inflammatory therapy as 
an adjunct to lipid lowering in the prevention and treatment of 
atherosclerotic disease (IL-1 inhibition, IL-6 inhibition, colchicine, etc).



May 2026

Mensah GA et al. J Am Coll Cardiol 2025;S0735-1097(25)07555-2.  

October 2025



1. The evidence linking inflammation with atherosclerotic CVD is no longer exploratory but is 
compelling and clinically actionable. The time for taking action has now arrived.

2. Doctors will not treat what they do not measure. Universal screening of hsCRP in both primary and 
secondary prevention patients represents a major clinical opportunity and is therefore 
recommended. 

3. In primary prevention, the finding of a persistently elevated hsCRP level should lead to the 
initiation or intensification of statin therapy, irrespective of LDL cholesterol.

4. CANTOS proved that targeting inflammation lowers CV risk. In addition to low dose colchicine 
which is FDA approved, several novel anti-inflammatory agents, including IL-6 inhibitors, are now 
being evaluated in ongoing randomized trials in the settings of chronic kidney disease, dialysis, 
HFpEF, and acute coronary syndrome.

Inflammation and Cardiovascular Disease: 2025 ACC Scientific Statement

Mensah GA et al. J Am Coll Cardiol 2025;S0735-1097(25)07555-2



Immune Cell Dynamics Driving Plaque Modification and Myocardial Remodeling

Imbesi / Capodanno, JACC 2025;86:1146



Can Targeted Anti-Cytokine Therapy Reduce 
Cardiovascular Event Rates and Prolong Life?

Circulation 2020;141:787-789



Adjunctive 
LDL Lowering

Known 
Cardiovascular Disease 

LDL 150 mg/dL
hsCRP 4.5mg/L

Adjunctive 
Inflammation Inhibition

High Intensity Statin

LDL 65 mg/dL
hsCRP 3.8 mg/L

LDL 100 mg/dL
hsCRP 1.8 mg/L

“Residual Cholesterol Risk” “Residual Inflammatory Risk”

Residual Inflammatory Risk: 

Addressing the Obverse Side of the Atherosclerosis Prevention Coin
Eur Heart J 2016;37:1720-22 

“Lower is Better”



• hsCRP, a biomarker of silent vascular inflammation, is at least as strong a 
predictor of future cardiovascular events as is LDL-C in both primary prevention 
and secondary prevention. 

• Doctors will not treat what they do not measure. We need universal guideline 
recommendations to screen all patients for hsCRP just as we screen for 
cholesterol.

• Review contemporary clinical data in secondary and primary prevention

Eur Heart J 2024;45:4731–4733



Low Grade Systemic Inflammation Precedes By Many Years the Onset of Vascular Events

NEJM 1997;336:973-979.



Pradhan et al,
JAMA 2001;286:327-334 

Sesso et al,
JAMA 2003;290:2945-2951 



Pooled Data (N = 31,245)
PROMINENT
(N = 9,988)

REDUCE-IT
(N = 8,179)

STRENGTH
(N = 13,078)

hsCRPLDLC

*  P < 0.0001 , + P < 0.05

n/N = 423/7806
HR: 2.68

Secondary Prevention: Direct Comparison of hsCRP and LDLC as Predictors of Cardiovascular Death 
Among Statin Treated Patients 

n/N = 
270/7756

n/N = 293/7720
HR: 1.27n/N = 

250/7682

n/N = 
216/7734

n/N = 
1269/8050

n/N = 
167/
7872

n/N = 
269/
778

Lancet 2023;401:1293–1301

Cardiovascular Death



Cardiovascular 
Death

P < 0.0001

hsCRP < 2mg/LhsCRP < 2mg/L

LDLC > 70mg/dLLDLC < 70mg/dL

P < 0.0001

hsCRP > 2mg/L

LDLC < 70mg/dL

hsCRP > 2mg/L

LDLC > 70mg/dL

Lancet 2023;401:1293–1301

hsCRP is a Powerful Determinant of Cardiovascular Death Irrespective of LDLC Among 
31,245 Contemporary Statin Treated Secondary Prevention Patients 



hsCRP 
HR* per SD 1.23 (95%CI 1.18-1.27)

Years             

Q5  (> 5.1 mg/L)
Q4  (2.8 – 5.1 mg/L)
Q3  (1.5 – 2.7 mg/L)
Q2  (0.7 – 1.4 mg/L)
Q1  (< 0.7 mg/L)

Years             

Q5  (> 150 mg/dL)
Q4  (130 – 150 mg/dL)
Q3  (114 - 129 mg/dL)
Q2  (96 - 113 mg/dL)
Q1  (< 96 mg/dL)

LDL-C 
HR* per SD 1.10 (95%CI 1.06-1.14)

*HR adjusted for age, treatment assignment, smoking status, diabetes, blood pressure, eGFR, HRT use, and BMI

NEJM 2024;391:2087-97

30-Year Covariable Adjusted* Hazard Ratios (HR) and Cumulative Incidence for 
First Major Adverse Cardiovascular Events in 27,939 Initially Healthy American Women

According to Baseline Quintile of LDL-C and hsCRP



Kurt et al,  Eur Heart J 2025

MACE

HRadj = 1.34 (1.29-1.39)

UK Biobank
N = 448,653

Repeat confirmation that 
hsCRP strongly and 

independently predicts 
future CV events

The relative importance of 
hsCRP on mortality risk is larger

than that of all other factors
Except age and smoking

hsCRP levels <1, 1-3, and >3 mg/L
 are stable over time.

Adjusted for age, sex, BMI, DM, smoking, BP, LDL-C, eGFR

Age

Smoking

hsCRP

Sex

BMI

Creatinine

LDL-C

Diabetes

SBP

Mortality

Repeat MeasuresVariable Importance PlotPrediction of CV Risk

<1

1-3

>3

(mg/L)



Circulation 1998;98:839–844.
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Circulation 1999;100:230-235.

Inflammation, Statin Therapy, and hsCRP: Initial Observations

Inflammation PresentInflammation Absent

JAMA  2001;286:64-70.



Endpoint Relative Risk 
Reduction (%)

HR (95% CI) P

Primary Endpoint 44 0.56 (0.46-0.69) <0.00001

MI 63 0.37 (0.22-0.58) <0.00001

Stroke 48 0.52 (0.34-0.79) 0.002

Revascularization 46 0.54 (0.41-0.72) <0.0001

Death 20 0.80 (0.67-0.97) 0.02

NEJM 2008;359:2195-2207

Effectiveness of Statin Therapy in Primary Prevention When LDL is Low but hsCRP is High: JUPITER



“SMuRFs” = Standard Modifiable Risk Factors

“SMuRF-Less” = No Standard Modifiable Risk Factors

“SMuRF-Less but Inflamed” =  SMuRF-Less + Elevated hsCRP

Introducing a New Clinical Syndrome “SMuRF-Less but Inflamed”

“SMuRFs” “SMuRF-Less”

+     hsCRP

“SMuRF-Less but Inflamed”

HTN, Hyperlipidemia, Smoking, DM, BMI



30-Year Age Adjusted Cumulative Incidence of Coronary Heart Disease Events  
Among 12,530 Initially Healthy SMuRF-Less Women According to Baseline Level of hsCRP

Q5  (> 4.2 mg/L)
Q4  (2.2 – 4.2 mg/L)
Q3  (1.1 – 2.1 mg/L)
Q2  (0.5 – 1.1 mg/L)
Q1  (< 0.5 mg/L)

> 3 mg/L     
1 – 3 mg/L     
< 1 mg/L

HR
1.77
1.18
1.00

HR
2.23
1.57
1.41
1.24
1.00

“SMuRF-Less but Inflamed”

Eur Heart J 2026;47:306-314



Kurt B / Kahles F. Eur Heart J 2026

UK Biobank

Confirmation of the 
“SMuRF-Less but Inflamed” 
Clinical Syndrome in Men as 

Well as Women

Total Cohort Women Men

hsCRP as a predictor of all-cause mortality among “SMuRF-Less but Inflamed” UK Biobank Participants



Statin Therapy for the  “SMuRF-Less but Inflamed” 

Cardiovascular outcomes in the primary prevention JUPITER trial among 8,278 individuals with none of 
the Standard Modifiable Risk Factors (SMuRFs), adjusted for body mass index and eGFR.

Endpoint Relative Risk 
Reduction (%)*

HR *      (95%CI)*

Primary Endpoint 38 % 0.62    (0.45 – 0.85)

MI 69 % 0.31    (0.15 – 0.66)

Stroke 47 % 0.53    (0.25 – 1.09

Revascularization 39 % 0.61    (0.40 – 0.93)

JACC : Basic Trans Sci 2025 (August 10) 
        https://doi.org/10.1016/j.jacbts.2025.101318

*Adjusted for BMI and eGFR

“SMuRF-Less
but Inflamed”

N = 8,278



Circ Res 2016;118:145-156.

From CRP to IL-6 to IL-1 to NLRP3: Moving Upstream to Identify Novel Targets for Atheroprotection



Canakinumab, a Human Monoclonal Antibody 

Neutralizing IL-1 

N Engl J Med. 2017;377:1119-31
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P-trend across groups = 0.0003

Canakinumab 300 mg

67% reduction 

in incident lung cancer

P=0.00008

Placebo  
Canakinumab 50 mg
Canakinumab 150 mg
Canakinumab 300 mg

HR (95%CI)          P
1.0     (referent)    (referent)
0.77   (0.49-1.20)  0.25
0.61   (0.39-0.97)  0.034
0.33   (0.18-0.59)  0.00008
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CANTOS: Additional Non-Cardiovascular Clinical Benefits

Incident Lung Cancer

Lancet 2017;390:1833-1842



LoDoCo1
  2013

LoDoCo2
    2020COLCOT

   2019

CONVINCE
    2024 CLEAR

 2024



Tardif JC et al NEJM 2019;381:2497-2505

Low Dose Colchicine 0.5 mg po qd for CVD Risk Reduction

Nidorf SM et al NEJM 2021;384:776-779

COLCOT (N = 4,745 recent MI) LoDoCo2 (N = 5,522 stable CAD)



Long-Term Efficacy of Low Dose Colchicine in Patient with Chronic Coronary Disease : LODOCO2

Opstal et al, Circulation 2022;145:626-628

No increase risk of infection

No increase risk of neutropenia

No increase risk of cancer

No increase risk of myopathy

Infrequent short term GI
Intolerance

Neutral for all-cause mortality



0.5 1.0 2.0

HR

100/998 (10.0)    125/991 (12.6)

222/2530 (8.8)    202/2543 (7.9)

0.78 (0.60,1.02)

1.12 (0.85,1.48)

Potential Impact of the COVID Pandemic on Outcomes in CLEAR-SYNERGY
  Low Dose Colchicine Trial in Acute STEMI 

Before COVID

During COVID

Colchicine      Placebo HR (95%CI)

P-interaction = 0.036

Adapted from Jolly et al, NEJM 2025;392:633-642 using WHO Definitions of COVID Onset and Completion



Updated Meta-Analysis of Low Dose Colchicine and Atherosclerotic Events 2025

MACE     HR 0.75 (0.56 – 0.93)  

MI    HR 0.71 (0.51 – 0.91)  

Ischemic CVA   HR 0.63 (0.34 – 0.92)  

Urgent Revasc   HR 0.67 (0.41 – 0.93)  

Samuel et al, Eur Heart J 2025



Nidorf M et al, Eur Heart J 2024;13:1596-1601



MACE
25% reduction in risk for those achieving hsCRP below median
5 % reduction in risk for those achieving hsCRP above median

(No change in LDL cholesterol)

Placebo

On-treatment hsCRP ≥ median

On-treatment hsCRP < median

Follow-up (years)

0.25

0.20

0.15

0.10

0.05

0.00

0 1 2 3 4 5

MACE
36% reduction for those achieving IL-6 below median

No benefit for those achieving IL-6 above median
(No change in LDL cholesterol)

Placebo

On-treatment IL-6 ≥ median

On-treatment IL-6 < median

On-Treatment hsCRP On-Treatment IL-6

Why So Much Focus on IL-6?

CANTOS: Greater Risk Reduction With Greater Cytokine Inhibition

Lancet 2018;391:319-328 Eur Heart J 2018;39:3499-3507

Residual IL-6 risk >> residual IL-18 risk



Lancet 2021;397:2060-2069 Chertow et al, Nat Med 2024;30:2328-2336

Addressing IL-6 Inhibition in ASCVD and CKD



IL-6 Inhibitor Trial Population Sample Size

Ziltivekimab
Novo Nordisk

ZEUS
NCT05021835

ASCVD, CKD, hsCRP > 2 mg/L 6376
Fully enrolled

HERMES
NCT05636176

HFpEF/HFmrEF, hsCRP > 2 mg/L 4900
Enrolling

ARTEMIS
NCT06118281

Acute STEMI and non-STEMI 8344
Fully Enrolled

Clazakizumab
CSL Behring

POSIBIL6ESKD
NCT05485961

Dialysis, diabetes or ASCVD, 
hsCRP > 2 mg/L

2190
Enrolling

Pacibekitug
Tourmaline / Novartis

In Development

Ongoing and anticipated randomized, double-blind, placebo-controlled 

trials of Interleukin-6 inhibition with incident major adverse 

cardiovascular events as the primary endpoint.

IL-6 = interleukin-6; ASCVD = atherosclerotic cardiovascular disease; CKD = chronic kidney disease; hsCRP = high sensitivity C-

reactive protein; HFpEF = heart failure with preserved ejection fraction; HFmrEF = heart failure with mid-range ejection fraction;  

STEMI = ST elevation myocardial infarction 



The growing anti-inflammatory drug armamentarium to combat cardiovascular diseases

Potere et al, ATVB 2024

Canakinumab
Ziltivekimab
Colchicine
MTX
Aldesleukin
Anakinra
NLRP3 inhibition
Inflammation Resolution



Toldo S, Abbate A. Nat Rev Cardiol. 2018;15:203-214

The NLRP3 Inflammasome: Potential Role of NLRP3 Inhibition in Atherosclerosis

Speer et al, Nat Rev Nephrol 2022;18:762-778 



“The Western diet appears to be mistakenly recognized by the immune system 

as a threat to the organism”

   Anette Christ, Eicke Latz, Nature Rev Immunology 2019

Estruch et al,
NEJM 2013;368:1279-90



Conrad et al, 
Lancet 2022;400:733-43

Autoimmune Diseases and Cardiovascular Risk Among 22 Million Individuals In the United Kingdom 



• It is not an either/or situation: Lipid lowering and inflammation inhibition are not in 
conflict but are synergistic. In the future, the combined use of aggressive LDL-
lowering and inflammation inhibiting therapies may well become standard of care for 
almost all atherosclerosis patients.

• In addition to increasing the use of targeted anti-inflammatory therapies for 
atherosclerosis (low dose colchicine, IL-1 and IL-6 inhibition), evidence regarding 
residual inflammatory risk and residual cholesterol risk strongly support ongoing 
ACC/AHA prevention efforts directed at diet, weight loss, exercise, and smoking 
cessation, all of which lower vascular inflammation and lower cardiovascular event 
rates. 

Residual Inflammatory Risk and Residual Cholesterol Risk are Not in Competition
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MOC REFLECTIVE STATEMENT (BRIEF TAKE HOME 
NOTES FOR REFERENCE)
Levels of the inflammatory biomarker hsCRP < 1, 1 to 3, and > 3 mg/L represent low, moderate, and high 
risk of future atherosclerotic disease, independent of cholesterol and blood pressure.

Individuals with elevated hsCRP should be strongly considered for statin therapy even if their LDL 
cholesterol levels are low. The same is true for individuals with elevated hsCRP and no other standard 
modifiable risk factors, a clincal syndrome known as “SMuRF-Less but Inflamed”.

Among statin treated patients with known atherosclerotic disease, hsCRP is a more powerful predictor of 
recurrent cardiovascular events than is LDL cholesterol.

Such individuals are candidates for systemic anti-inflammatory therapy which targets the IL-1 to IL-6 
pathway of innate immunity. 

While several major trials are ongoing, low dose colchicine (0.5 mg po qd) is the only current FDA 
approved anti-inflammatory agent for atherosclerosis treatment and prevention. 
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