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Abstract
Inflammation and dyslipidemia are central to the pathogenesis of atherosclerotic cardiovascular disease (ASCVD). While lipid-lowering therapies 
are the cornerstone of ASCVD prevention and treatment, there are other emerging targets, including inflammation (which has been dubbed the 
‘residual inflammatory risk’), that can be addressed after LDL cholesterol thresholds have been reached. Research over the past 20 years has 
identified C-reactive protein (CRP) as a key marker of inflammation with atherosclerosis. The association of more sensitive measures of CRP (high-
sensitivity C-reactive protein [hsCRP]) with ASCVD risk in epidemiological studies has also led to its incorporation as a risk enhancer in primary 
prevention guidelines and its incorporation into risk stratification tools. While there are no formal recommendations related to measurement 
of hsCRP in secondary prevention, consideration should be given to an individualized approach that addresses inflammatory risk in those with 
major adverse cardiovascular events, despite maximal lipid-lowering therapy and well-controlled LDL cholesterol levels. The aim of this review is 
to discuss the role of inflammation in ASCVD, the use of hsCRP as a tool to assess residual inflammatory risk to target upstream pathways such as 
glucose intolerance and obesity, and to consider use of additional anti-inflammatory medications for ASCVD risk reduction. The authors provide 
clinical context around when to measure hsCRP in clinical practice and how to address residual inflammatory risk in ASCVD.
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Atherosclerosis and its related complications (including MI and stroke) are 
leading causes of death worldwide, accounting for about half of all deaths 
in westernized society.1,2 Importantly, dyslipidemia and inflammation have 
both been identified as major mediators of atherogenesis and the 
development of atherosclerotic cardiovascular disease (ASCVD).3,4

To date, lipid-lowering therapy has been prioritized to reduce cholesterol-
associated risk.5–7 Clinicians, however, have started to recognize the 
importance of inflammation as an additional target to reduce the risk of 
major adverse cardiovascular events (MACE). Herein, we discuss the role 
of inflammation in ASCVD, the use of high-sensitivity C-reactive protein 
(hsCRP) as a key biomarker of inflammation, and anti-inflammatory 
treatment options.

Plaque Formation
Atherosclerosis results from an inflammatory process that involves lipid 
deposition in arterial walls. Restriction of blood flow with demand–supply 

mismatch and plaque disruption resulting in MI or stroke can both ensue. 
Preventing the accumulation of atherogenic lipoproteins such as 
apolipoprotein B is critical, given that these particles penetrate the arterial 
wall to form and propagate atherosclerotic plaques.8 Statins represent 
first-line lipid-lowering therapy for the treatment and prevention of 
atherosclerosis based on their ability to promote plaque stabilization and 
reduce MACE.9–13

Importantly, the role of inflammation in initiating and propagating ASCVD 
has been increasingly recognized. After formation of the initial atheroma, 
which involves lipid deposition in the arterial walls and the recruitment of 
inflammatory cells, such as T lymphocytes and monocytes/macrophages, 
atherosclerosis is propagated by excess cholesterol levels and 
inflammatory mediators including cytokines (i.e. interleukin [IL]-1, IL-6, 
tumor necrosis factor [TNF]-α) in addition to others, which play a key role 
in promoting the chronic inflammatory response that drives atherosclerotic 
progression (Figure 1).14–16 
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Inflammation
Inflammation can be an important physiological immune response to injury, 
infection, or other irritants to fight infection or heal damaged tissue. When 
triggered by injury to the endothelium, it occurs locally and is mediated by 
cytokine release. When prolonged or persistent, it can become 
maladaptive. Importantly, epidemiological data suggest that the presence 
of persistent, low-grade systemic inflammation can be associated with a 
patient’s likelihood of developing a life-threatening cardiac event.4

HsCRP is an acute phase reactant and an important biomarker of systemic 
inflammation, despite not being specific to cardiovascular inflammation. 
Elevated levels of hsCRP are associated with MACE, with some studies 
suggesting high prognostic value beyond LDL cholesterol.3

In the REGARDS study, which evaluated 6,136 participants at high risk for 
coronary events, there was a strong association between low levels of 
hsCRP and reduced risk of incident CHD, CHD death, and incident stroke. 
In contrast, low levels of LDL cholesterol, even <3.9 mmol/l (70 mg/dl), did 
not confer as much protective benefit as anticipated, emphasizing the 
important role of other factors such as inflammation.17 In a 30-year follow-
up study of women, increasing baseline levels of hsCRP, lipoprotein  (a) 
(Lp(a)), and LDL cholesterol each independently predicted the 30-year 
risk of cardiovascular disease (CVD), with the maximum risk occurring 
when all three biomarkers were elevated. This underscores the 
importance of parallel risk pathways: cholesterol risk, thrombotic risk, and 
inflammatory risk in plaque formation and disruption.18

Thus, although lipid-lowering therapy has been a mainstay of ASCVD 
prevention (both primary and secondary), ‘residual risk’ persists. Multiple 
contributors have been implicated, including elevated Lp(a), 
hypertriglyceridemia, excess thrombotic risk, and systemic inflammation 
(Figure 1).19 For maximum ASCVD risk reduction, all of these pathways 
should be targeted and optimized. This review will focus on the residual 
inflammatory risk pathway, while acknowledging that these pathways are 
interconnected and often overlap. For instance, conditions such as 
metabolic syndrome and obesity may elevate risk through multiple 
pathways, including thrombotic, inflammatory, and triglyceride-related 
mechanisms.

Given the role of inflammation in atherosclerosis initiation and 
propagation, assessing and targeting this process have become an 
emerging focus in addressing residual ASCVD risk. Inflammation is the 
common denominator across multiple chronic conditions including aging 
(‘inflammaging’), obesity, diabetes, hepatic steatosis, metabolic 
syndrome, chronic kidney disease (CKD), neurodegenerative disorders, 
and even cancer. Inflammation can even predispose to the development 
of subclinical atherosclerosis and MACE. The presence of elevated 
inflammatory biomarkers (such as hsCRP) across these conditions 
supports the notion that inflammation should be routinely assessed when 
determining a treatment strategy.20

High-sensitivity C-reactive Protein 
as a Biomarker of ASCVD Risk
The NLRP3 inflammasome is a key mediator of inflammation during 
chronic low-grade inflammation, and its activation triggers the release of 
cytokines such as IL-1β, which subsequently stimulate the production of 
IL-6. IL-6 triggers hepatocytes, macrophages, and T-cells to produce and 
release CRP. CRP release is also induced in response to other inflammatory 
mediators, such as IL-18, infection, atheroma formation, and trauma.21 CRP 
contributes to the inflammatory cascade, through its effect on endothelial 
function and fibrinolysis. Its direct role in the pathogenesis of ASCVD is 
unclear, given that CRP levels are not increased at sites of coronary 
occlusion.4,21 While CRP is typically measured using standard sensitivity 
assays, hsCRP is a more sensitive marker, making it useful in individuals 
with low levels of elevation.22 Traditionally, elevated levels of hsCRP 
(assessed on at least two distinct occasions) has been used for 
cardiovascular (CV) risk assessment in asymptomatic individuals.4,22 Due 
to the widespread availability of standardized assays for hsCRP and 
strong evidence of associated risk with ASCVD, it has become a common 
and widely used inflammatory biomarker to assess inflammatory risk.4

Various other inflammatory biomarkers have also been evaluated (Table 1). 
GlycA is a novel biomarker of systemic inflammation.23 IL-1, IL-6, and 
TNF-α are cytokines and key mediators of inflammation.4 Myeloperoxidase 
is an enzyme abundant in activated neutrophils, reflecting oxidative 
stress.24 Additional biomarkers include adhesion molecules (intracellular 
adhesion molecule-1 [ICAM-1], vascular cellular adhesion molecule-1 

Central Illustration: High-sensitivity C-reactive Protein in ASCVD
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[VCAM-1], endothelial leukocyte adhesion molecule-1 [ELAM-1]) and acute 
phase reactants (CRP and fibrinogen; Table 1).4

In 2019, the American College of Cardiology (ACC) and American Heart 
Association (AHA) recommended that hsCRP ≥2 mg/l be used as a cut-off 
to identify the presence of CV risk.5 Interindividual variability has remained 
a concern when interpreting hsCRP results, given that levels are influenced 
by various factors including sex (higher in women than men), age, race 
(African-American  >  Hispanic  >  Caucasian  >  Asian), ethnicity, smoking, 
alcohol use, concurrent infection, obesity, environmental factors, 
medications, comorbid chronic inflammatory states such as rheumatoid 
arthritis, and liver disease.25 It is also limited by intraindividual variability, 
given that hsCRP can be nonspecifically elevated in the setting of infection 
or inflammation, which may be of greater concern with respect to accurate 
contextual interpretation.26

Interpreting hsCRP in an appropriate context is critical. As an acute phase 
reactant, levels of hsCRP can increase transiently with trauma and 
infection as well as with the use of certain medications; as such, it should 
not be measured during these times. To minimize intraindividual variability, 
it is recommended that two measurements be taken at least 2  weeks 
apart, irrespective of fasting status, to confirm elevation.27 Moreover, 
levels of hsCRP ≥10  mg/l suggest other underlying inflammatory 

processes, with repeat testing and consideration of work-up for other 
underlying inflammatory conditions. HsCRP demonstrates measurement 
stability similar to cholesterol levels, hence serial measurements are not 
recommended.28 Moreover, obtaining serial measurements (beyond 
verification of persistently elevated levels) is limited by cost-effectiveness, 
inconvenience, and lack of evidence-based guidelines about interventions 
based on serial measurements. Therefore, interpretation of hsCRP in the 
clinical context of individual patients and individual diseases is 
recommended.

Risk Assessment in Primary and 
Secondary Prevention Using hsCRP
Role in Primary Prevention of ASCVD Events
In primary prevention, hsCRP can further aid in risk stratification, 
particularly in individuals at intermediate risk based on the Reynolds risk 
score, which incorporates hsCRP.29 Multiple epidemiological studies have 
linked high levels of hsCRP with increased risk of ASCVD events and 
prediction of incident CV events in individuals without known 
atherosclerosis.30

The Physicians’ Health Study, which included 1,086 healthy male 
participants, highlighted the prognostic role of hsCRP in primary 
prevention. The study reported a strong association between incident 
CVD and elevated hsCRP, with levels ≥2.11  mg/l associated with an 
approximate threefold greater risk of MI (p<0.001) and twofold greater 
risk of stroke (p=0.02) compared with those in the lowest quartile, 
independent of traditional CV risk factors.30

Similarly, in the Women’s Health Study, 27,939 healthy women were 
monitored for approximately 8  years to assess their risk of CV events, 
including MI, ischemic stroke, coronary revascularization, or CV death. In 
that study, hsCRP emerged as a stronger predictor for CV events than LDL 
cholesterol, with each quintile increase in hsCRP resulting in a 1.5-fold 
greater risk of CV events compared with similar increases in LDL 
cholesterol.31

The ACC/AHA 2019 primary guidelines recommend consideration of 
hsCRP testing in patients at intermediate risk for ASCVD as an option to 
help determine the need for pharmacological therapy of cholesterol or 
blood pressure (class 2a recommendation, level of evidence: b-nr). When 
hsCRP is ≥2 mg/l, it is considered a risk enhancer, which can further guide 
decisions for statin initiation and titration, including statin dose escalation 
or addition of another lipid-lowering agent.5

However, the question remains as to whether the measurement of hsCRP 
is sufficient for ASCVD risk assessment or whether additional tools are 
also necessary. To further help with this, a subset of 950 trial participants 
from the MESA study who met JUPITER trial inclusion criteria were 
evaluated with coronary artery calcium (CAC) scoring to assess incremental 
risk assessment. A considerable difference in numbers needed to screen 
over 5 years was noted among patients with CAC scores of 0 and 100 for 
CHD (549 versus 24) and CVD (124 versus 19), with nearly all events 
occurring in patients in whom moderate CAC was present irrespective of 
hsCRP levels.32

Similarly, in a report of MESA participants at intermediate risk of ASCVD, 
CAC, ankle–brachial index, hsCRP, and family history were all independent 
predictors of incident CHD/CVD, with CAC having the strongest association 
with CHD. CAC also provided superior discrimination and risk 
classification.33 Thus, measurement of hsCRP can be helpful in patients 

Figure 1: Atherosclerotic Cardiovascular Disease. 
Risk Pathways Beyond LDL Cholesterol

Triglycerides

Inflammation

Lipoprotein(a)

Thrombosis

Table 1: Markers of Inflammation

Type Markers

Biomarkers Myeloperoxidase, lipoprotein-associated phospholipase 
A2, pentraxin-3, GlycA

Cytokines Interleukin-1 and -6, tumor necrosis factor-α

Proteases Matrix metalloproteinase 9

Adhesion molecules Intracellular adhesion molecule-1, vascular cellular 
adhesion molecule-1

Acute phase reactants C-reactive protein and fibrinogen
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who need further risk stratification, especially in conjunction with CAC 
testing. However, it should be noted that the MESA-JUPITER study showed 
that hsCRP was not associated with CHD or CVD after multivariable 
adjustment.32 Reasons for the failure of hsCRP to predict risk in MESA 
could include the multiethnic makeup of the cohort. 

Disadvantages of CAC relative to hsCRP include radiation exposure and 
increased cost, whereas advantages include the direct measurement of 
atherosclerosis, which is a measure of disease rather than a risk factor, 
and more stability across ethnicities compared with hsCRP. While clinicians 
can consider checking hsCRP, CAC provides a superior risk reclassification.

In practice, clinicians can measure hsCRP to further refine CV risk 
assessment in patients at intermediate risk, or in cases when availability 
of additional prognostic markers helps guide decision-making (Table 2).

Role in Secondary Prevention of ASCVD Events
Apart from assessing inflammation to help predict an individual’s risk for 
initial events in primary prevention, it is important to assess a patient’s risk 
for recurrent events as well. To this end, measurement of hsCRP in 
secondary prevention is an area of ongoing research, with early data 
indicating significant, prognostic value.34

Measurement of hsCRP has prognostic value in individuals with coronary 
artery disease (CAD), including those who have undergone percutaneous 
coronary intervention (PCI), and coronary artery bypass graft surgery. In 
fact, residual inflammatory risk in this population is known to persist even 
after treatment with intensive lipid-lowering therapy, defined as an hsCRP 
level ≥2  mg/l in patients with LDL cholesterol <3.9  mmol/l (70  mg/dl). 
Among the one-third of individuals with known ASCVD in the PROVE-IT 
and IMPROVE-IT trials who had hsCRP ≥2  mg/l and LDL cholesterol 
<3.9 mmol/l (70 mg/dl), there was an increased risk of recurrent events (3.1 
per 100 person-years and 33.7%, respectively).34

Similarly, in a collaborative analysis of 31,245 patients on statin therapy 
with either established ASCVD or at high risk for it, residual inflammatory 
risk was a strong predictor for MACE (highest hsCRP quartile versus 
lowest quartile: HR 1.31; 95% CI [1.20–1.43]), CV mortality (HR 2.68; 95% CI 
[2.22–3.23]), and all-cause mortality (HR 2.42; 95% CI [2.12–2.77]).3 

Collectively, these findings suggest a possible role for measuring hsCRP 
in secondary prevention patients to assess inflammatory risk.

Clinical Outcomes in Patients 
with Inflammatory Risk
The landmark JUPITER trial was the first large-scale trial that sought to 
evaluate the role of inflammation as a modifiable risk factor for ASCVD.35 
In the study, 17,802 men and women with no known ASCVD, LDL 
cholesterol <7.2mmol/l (130 mg/dl; considered well controlled at that time) 
and hsCRP ≥2.0  mg/l were randomized to rosuvastatin 20  mg daily or 
placebo and followed for the combined primary endpoint of MI, stroke, 
arterial revascularization, hospitalization for unstable angina, or death 
from CV causes. At the 12-month visit, individuals randomized to 
rosuvastatin had a 50% lower median LDL cholesterol concentration 
(mean difference, 1.2 mmol/l [47 mg/dl]), a 37% lower median hsCRP level, 
and a 17% lower median triglyceride level (p<0.001 for all 3 comparisons). 
These effects persisted throughout the study period. The trial was 
stopped prematurely after a median of 1.9 years because of differences in 
the CV event rate. Rates of the primary endpoint per 100 person-years 
were 0.77 and 1.36 in those receiving rosuvastatin and placebo, 
respectively (HR for rosuvastatin 0.56; 95% CI [0.46–0.69]; p<0.00001).35 
In a subanalysis of JUPITER, hsCRP was monitored in 8,901 participants 
randomized to the placebo arm (not on statin) over 4  years. Results 
revealed minimal variation in hsCRP levels over time (similar to LDL 
cholesterol and blood pressure), underscoring its reliability as a biomarker 
for CV risk assessment.36

Bempedoic acid, an adenosine triphosphate citrate lyase inhibitor that 
acts upstream and in the same pathway as statins, reduces both LDL 
cholesterol (21% greater than placebo) and hsCRP (22% greater than 
placebo) and therefore addresses both residual cholesterol and 
inflammatory risks. In the CLEAR-Outcomes trial, treatment with 
bempedoic acid was associated with a 13% relative reduction in the risk of 
first major CV disease event among patients with statin intolerance.37 In a 
follow-up analysis, hsCRP was shown to be a stronger predictor of future 
CV events and death than hyperlipidemia. Compared with placebo, 
bempedoic acid had similar efficacy in reducing CV events across all 
levels of hsCRP and LDL cholesterol.38

The importance of targeting residual inflammation in patients with ASCVD 
is best illustrated by the CANTOS study. Canakinumab is a monoclonal 
antibody that targets IL-1β and slows the production of IL-6 and CRP, 
thereby reducing inflammation, with no effect on lipids. In 2017, CANTOS 
provided strong evidence that targeting inflammation even without lipid 
lowering can significantly reduce CV event rates and helped define the 
IL-1 to IL-6 to CRP pathway as a central target in CV disease.39

In the CANTOS study, 10,061 patients with previous MI and hsCRP ≥2 mg/l 
were randomized to subcutaneous canakinumab at one of three doses 
(50, 150, or 300 mg) or placebo every 3 months.40 Median hsCRP levels 
were reduced by 26–41% in the canakinumab group compared with those 
receiving placebo. The hazard ratios for canakinumab compared with 
placebo at the 50, 150 and 300 mg doses were 0.93 (95% CI [0.80–1.07]; 
p=0.30), 0.85 (95% CI [0.74–0.98]; p=0.021), and 0.86 (95% CI [0.75–0.99]; 
p=0.031), respectively. Canakinumab significantly reduced recurrent 
vascular events (nonfatal MI, nonfatal stroke, or CVD death) proportionately 
to the reduction in hsCRP levels, with the greatest benefit derived by those 
who achieved hsCRP <2 mg/l. Treatment with canakinumab was, however, 
associated with a higher incidence of fatal infection and is not currently 
Food and Drug Administration (FDA) approved for ASCVD risk reduction.40

Table 2: Usage of hsCRP for Primary and 
Secondary Prevention of ASCVD

Prevention 
Type

Usage of hsCRP

Primary 
prevention

•	 In adults not on statin therapy with LDL cholesterol 3.9–
10.5 mmol/l (70–189 mg/dl), without diabetes, and a 10-year 
ASCVD risk estimate of 5% to <7.5% or ≥7.5%, the risk discussion 
should consider ASCVD risk enhancers, including hsCRP ≥2 mg/l 
in selected individuals if measured5

•	 In adults at intermediate risk (≥7.5% to <20%), the presence of 
risk enhancers favors initiation of moderate-intensity statin 
therapy to reduce LDL cholesterol by 30–49% (class 1 
recommendation)5

•	 In adults at borderline risk (5% to <7.5%), if a risk enhancer is 
present then a risk discussion regarding moderate-intensity statin 
therapy should be considered (class 2b recommendation)5

Secondary 
prevention

•	 For identification of residual inflammatory risk in patients with 
controlled LDL cholesterol

•	 For prognostication, after a cardiac event

ASCVD = atherosclerotic cardiovascular disease; hsCRP = high-sensitivity C-reactive protein.
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Additional support for targeting inflammation in combination with lipid-
lowering is provided by the FOURIER and SPIRE-1/SPIRE-2 trials that 
reported residual inflammatory risk (hsCRP ≥2  mg/l) in patients treated 
with a statin and PCSK9 inhibitor. While treatment with evolocumab in the 
FOURIER trial was associated with a significant reduction in CV risk across 
hsCRP strata, the greatest absolute risk reduction, that is, 2.6% and 3% in 
the primary and secondary endpoints, respectively, was seen in patients 
with a higher baseline hsCRP (>3 mg/l).41 After adjustment for confounders 
and achieved LDL cholesterol, a 13% increase in relative risk of MACE was 
observed with each doubling of the hsCRP level and a 62% relative 
increase in risk of future CV events after accounting for on-treatment LDL 
cholesterol was seen with an hsCRP >3 mg/l in the FOURIER and SPIRE-1/
SPIRE-2 trials respectively.41,42

Current Anti-inflammatory Treatment 
Options for ASCVD and Ongoing Studies 
Colchicine is the first anti-inflammatory agent approved by the FDA for 
use in patients with clinical ASCVD. Its approval was based upon observed 
CV risk reduction in patients with chronic coronary artery disease (based 
on the LoDoCo and LoDoCo2 trials), and patients with recent MI (based on 
the COLCOT trial).43−45 Importantly, these studies did NOT measure hsCRP 
a priori to define patients eligible for study participation. As such, it is 
challenging to ascertain the extent to which benefits associated with 
colchicine use differ based on the level of background inflammation.

Compared with placebo, colchicine 0.5 mg once daily lowered MACE by 
31% among those with stable atherosclerosis and by 23% after a recent MI 
on top of standard-of-care therapy, although there was a statistically 
significant increase in pneumonia in the COLCOT trial (recent acute 
coronary syndrome patients) and a trend for an increase in non-CV death 
in the LoDoCo2 trials (stable CAD).44,45 Arguably, the benefit seen from 
colchicine 0.5  mg once daily is similar to that seen in many of the 
contemporary secondary prevention trials of adjunctive lipid-lowering 
agents; however, the narrow therapeutic window and the risk of increased 
infection and non-CV adverse events limited its use and FDA approval 
initially.6 However, colchicine was FDA approved for secondary ASCVD 
prevention in 2023.

A subgroup of the COLCHICINE-PCI study did measure hsCRP levels and 
reported no significant reduction in the endpoints with colchicine in post-
PCI patients despite a decrease in hsCRP levels.46 Of note, colchicine was 
also discontinued in 15% of LoDoCo participants in the run-in phase of the 
trial because of varying side effects, including myalgias and gastrointestinal 
intolerance.

Ultimately, the 2023 AHA/ACC/Multisociety Chronic Coronary Disease 
Guideline notes that the addition of colchicine for secondary prevention 
may be considered to reduce recurrent ASCVD events (class 2b 
recommendation, level of evidence: b) and the 2024 European Society of 
Cardiology Chronic CAD guidelines also note that low-dose colchicine 
should be considered (class 2a recommendation, level of evidence: a), 
with the level of recommendation based partially on a narrow therapeutic 
window and increase in gastrointestinal and non-CV death events, 
warranting further investigation.47,48

However, the outcomes from the CLEAR SYNERGY (OASIS 9) trial found no 
benefit of colchicine in 7,062 patients post-MI and within 72 hours of their 
index PCI, contrary to prior studies. In that large, international 2×2 
factorial, randomized controlled trial of low-dose colchicine 0.5 mg daily 
versus placebo and spironolactone 25 mg daily versus placebo, a greater 

reduction of CRP was noted in the colchicine arm, but no significant 
reduction of the primary outcome, which was a composite of CV death, 
MI, stroke, or ischemia-driven revascularization, was reported in the 
colchicine arm when compared with placebo at 5 years (9.1% versus 9.3%; 
HR 0.99; 95% CI [0.85–1.16]; p=0.93).49,50 Moreover, a higher incidence of 
diarrhea was reported with colchicine use (10.2% versus 6.6%, p<0.001). 
In light of these findings, the benefit of colchicine in reducing MACE in 
secondary prevention has become debatable.

Therefore, we recommend that clinicians focus on assessing hsCRP and, 
when elevated, target this inflammation by going upstream with 
nonpharmacological measures that can reduce hsCRP: intensive lifestyle 
changes with improved dietary habits, weight loss, smoking cessation, 
increased exercise, and reduction in waist circumference.20 If this fails, at 
that point one can consider prescribing colchicine to select patients with 
known atherosclerotic disease, in particular, those with residual 
inflammatory risk, defined as a hsCRP level ≥2 mg/l despite the use of 
statin therapy and those who are higher risk, as evidenced by recurrent 
vascular events with normal renal function and lower risk for infection.45 
Although the European Society of Cardiology guidelines recommend 
colchicine as a class 2b recommendation, they were updated prior to the 
CLEAR SYNERGY (OASIS 9) trial, and the use of colchicine may be lower 
now given the trial results.51 In clinical studies, the rate of myotoxicity was 
similar in those treated with colchicine or placebo.44,45

Importantly, colchicine may have a narrow therapeutic window and 
should not be prescribed to individuals with clinically significant CKD 
(estimated glomerular filtration rate [eGFR] <60  ml/min/1.73 m2) or 
hepatic dysfunction and should not be used in combination with strong 
inhibitors of CYP3A4 or P-glycoprotein, such as clarithromycin, azole 
antifungal agents, and certain immunosuppressive medications.6,52 In 
addition, colchicine should be temporarily discontinued for a week or 
two if any of these drugs are initiated in the short term. Even with mild 
renal impairment, some people can exceed the serum colchicine level 
upper safety limit of 3.0  μg/l on 0.6  mg colchicine, which poses the 
greatest risk among patients 65 years or older who may have declining 
liver or kidney function.52

Future Horizons
Additional studies evaluating alternative anti-inflammatory agents are 
underway, most notably IL-6 inhibitors. Despite the promise of directly 
targeting IL-6 to reduce the incidence of MACE, the safety and efficacy of 
IL-6 inhibition in individuals at high atherosclerotic risk has been 
uncertain.53 The RESCUE trial addressed this issue with ziltivekimab, a 
fully human monoclonal antibody directed against the IL-6 ligand that is 
being specifically developed for atherothrombotic disease. RESCUE 
focused on individuals with elevated levels of hsCRP and CKD, a group 
with substantial cardiovascular risk for whom alternative proven anti-
inflammatory agents such as renally excreted colchicine are 
contraindicated.

The RESCUE investigators randomly allocated 264 patients with residual 
inflammatory risk (hsCRP ≥2 mg/l) and stage 3–5 CKD to subcutaneous 
placebo or ziltivekimab 7.5 mg, 15 mg, or 30 mg once every 4 weeks over 
24 weeks. Overall, the primary endpoint of median hsCRP change over 
time was −77%, −88%, and −92% across the ascending ziltivekimab doses 
as compared with −4% on placebo (all p-values <0.0001).54 In follow-up 
studies, ziltivekimab is being tested in the ZEUS study. ZEUS will compare 
ziltivekimab with placebo in 6,200 patients with stage 3–4 CKD and 
elevated hsCRP to formally test whether reducing circulating IL-6 reduces 



HsCRP in ASCVD

US CARDIOLOGY REVIEW
www.USCjournal.com

adverse cardiovascular events. Incident MACE inclusive of MI, stroke, and 
cardiovascular death is the trial’s primary endpoint.53

Conclusion
Integration of hsCRP into clinical practice for risk assessment in primary 
prevention represents a potential means to stratify patients at risk for 
ASCVD while also identifying those who may benefit from additional risk-
reducing therapies. Despite effective lipid-lowering options and 
attainment of low levels of LDL cholesterol in patients for secondary 
prevention, residual inflammatory risk persists, necessitating a 
multifaceted approach to CV prevention and management. Consideration 
can also be given to measurement of hsCRP in secondary prevention 

patients with recurrent CV events despite well-controlled LDL cholesterol 
as a way to identify those with residual inflammatory risk. It is strongly 
recommended to emphasize comprehensive lifestyle improvements to 
lower hsCRP before indefinitely committing the patient to anti-
inflammatory therapy with its commensurate risks. Importantly, efforts are 
underway to identify anti-inflammatory treatments that are efficacious, 
well-tolerated, safe, and can serve as a complementary strategy to other 
CV risk-reducing therapies targeting cholesterol risk. Meanwhile, lifestyle 
modification including a heart-healthy diet, maintaining a healthy weight, 
smoking cessation, and regular exercise in addition to statin therapy 
remain the primary methods for addressing inflammatory risk and 
reducing the risk of MACE. 
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