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Editorial

The  Cardio-Rheumatology  Approach  to  Atherosclerotic
Cardiovascular  Disease

El enfoque cardiorreumatológico de la  enfermedad cardiovascular aterosclerótica
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Cardiovascular disease (CVD) remains the leading cause of

death in developed countries.1 Mounting evidence from a  growing

body of epidemiological studies shows that patients with systemic

autoimmune rheumatic diseases (ARDs) are at increased risk of pre-

mature CVD, with atherosclerosis being the most common cardiac

abnormality.2

ARDs are also associated with higher rates of CVD morbidity and

mortality, primarily secondary to  accelerated atherosclerosis. This

may  be attributed to traditional risk factors for atherosclerosis and

the use of specific drugs, such as corticosteroids, but might also

be the result of other inflammatory mechanisms that are aggra-

vated in autoimmune diseases.3 The current viewpoint is  aimed at

providing an overview of how ARDs increase cardiovascular risk,

and preventive and therapeutic measures based mainly on evi-

dence from cardiology and rheumatology, and consideration of the

relatively new field of cardio-rheumatology.

The basic understanding of atherosclerosis begins with its biol-

ogy. The defining characteristic of the fatty streak, the first visible

lesion of atherosclerosis, both  in  animals and in  humans is  the

“foam cell.” This cell, loaded with droplets rich in  cholesteryl esters,

is derived mainly from arterial wall macrophages, which originate

in circulating monocytes that penetrate the subendothelial space.

Smooth muscle cells and endothelial cells in  lesions also accumu-

late lipid droplets, but monocyte-derived macrophage foam cells

predominate.4

The concept that  oxidative stress and the oxidation of low-

density lipoprotein (LDL) might play a  role in atherosclerosis

originated decades ago,5 based on  the simple observation that

in vitro incubation of macrophages with oxidized LDL, and not with

native LDL, led to  the accumulation of cholesterol ester. The oxida-

tion of LDL is a  complex process during which both the protein and

the lipids undergo oxidative changes and form a  complex product.6

Human macrophages avidly phagocytize cholesterol crystals and

store the ingested cholesterol as cholesteryl esters. The cholesterol
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crystals induce dose-dependent secretion of mature IL-1� from

human monocytes and macrophages. A key finding was that choles-

terol appeared to increase IL-1� via an inflammasome-mediated

pathway. Silencing of the nucleotide-binding domain leucine-rich

repeat pyrin domain containing the 3 (NLRP3) receptor, the cru-

cial component in  the NLRP3 inflammasome, completely abolished

cholesterol crystal-induced IL-1� secretion, thus identifying the

NLRP3 inflammasome as the cholesterol crystal-responsive ele-

ment in macrophages. Since IL-1� production leads to increased

levels of IL-6 and C-reactive protein, these data provide a  mech-

anistic link between the early deposition of cholesterol crystals

within the vessel wall and the macrophage–monocyte interac-

tions that initiate fatty streaks and promote local atherosclerotic

progression.7,8 Therefore, LDL cholesterol modification and inflam-

mation are  likely not  independent but rather co-dependent.

The lipid hypothesis, which postulates that lowering serum

cholesterol saves lives and prevents CVD, has been supported by

a prodigious volume of evidence over the past 30 years. Lower-

ing LDL has become the foundation of CVD prevention guidelines.9

Recently, PCSK9 inhibitors, fully human monoclonal antibodies

that bind PCSK9, were found to  reduce LDL cholesterol (LDL-C) by

approximately 60% and the risk of myocardial infarction (MI) and

stroke by approximately 20% after over two years of  treatment.10

The inflammatory hypothesis, which postulates that lowering sys-

temic inflammation reduces the risk of cardiovascular morbidity

and mortality, has been tested in a  large and adequately powered

randomized clinical trial, the CANTOS trial,11 in  which patients

were randomized to placebo or canakinumab. There was a sig-

nificant decrease in the risk of the primary endpoint (MI, stroke

and death) favoring canakinumab, a  reduction in the rates of MI,

and a  significant reduction in  the rate of hospitalization for unsta-

ble angina leading to urgent revascularization. Therefore, the data

clearly suggests that targeting LDL-C and inflammation seems to

reduce cardiovascular risk in selected populations. How can this

data be extrapolated to patients with ARDs?

Patients with ARDs have an increased risk for CVD. For  exam-

ple, the association of SLE with atherosclerosis suggests a  common

pathogenic mechanism. In SLE patients, the mean number of
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modifiable traditional risk factors for atherosclerosis is higher

than that expected in an age-,sex-, and race-matched normal

population.12 Coronary disease has been described in  SLE patients,

with a prevalence ranging from 6% to  10%, and the risk of coro-

nary disease is up to 8 times higher than normal,13 while acute

myocardial infarction is  the cause of death in 3–25% of SLE patients

according to historical data.14 We  have previously reported that

SLE patients without traditional factors for coronary disease and

low disease activity (reflected by  a low SLEDAI index) were not

shown to have a positive stress test in  the first 10 years of the dis-

ease, regardless of the corticosteroid dose.15 This could suggest that

managing the traditional risk factors for coronary disease along

with strict disease control is  mandatory in  all patients to reduce

early cardiovascular morbidity.

Generally, cardiologists treat older patients with CVD, which

is the consequence of a complex interplay between traditional

risk factors, genetics and lifestyle. Patients with autoimmune dis-

eases are a special group: they tend to be younger, some lack

traditional risk factors for heart disease and are usually evaluated

only by rheumatologists. In the general population, cardiovascular

risk reduction is generally accomplished by targeting risk  factors

with lifestyle modification and medications. Aspirin and statins

have been the cornerstone for primary prevention. Older data sug-

gested the absolute reduction in  nonfatal MI  was twice as large

as the absolute increase in  nonfatal gastrointestinal bleeding in a

primary prevention population, irrespective of age, sex, and base-

line cardiovascular risk.16 However, recently, aspirin for primary

prevention has become controversial due to trials showing no

favorable risk-benefit ratio. There is a lack of long-term random-

ized data in patients with ARDs and the use of aspirin for primary

prevention. Statins, on the other hand, remain the main pharma-

cologic therapy for primary prevention. In ARD patients, statins

have led to an improvement in  disease activity scores in  rheuma-

toid arthritis patients; a reduction in pro-thrombotic factors in

anti-phospholipid syndrome patients; changes in vasculature, pro-

teinuria, and cardiac events in systemic lupus erythematosus

patients; changes in  vasculature and proteinuria in  patients with

vasculitis; disease activity scores in  ankylosing spondylitis; and

vascular changes in  patients with systemic sclerosis.17

In recent years, team-based approaches have replaced isolated

specialty evaluations. For example, the heart team, where car-

diac surgeons and interventional cardiologists work together to

define the optimal treatment. Oncologists and cardiologists have

formed the so-called cardio-oncology teams to treat the conse-

quences of chemotherapy and radiation. Patients with ARDs are

living longer and better due to  improvements in therapies. A team-

based approach may  be best way to reduce cardiovascular risk  in

all patients with autoimmune diseases.

CVD risk calculators developed for use in the general population

inaccurately predict CVD in  patients with ARDs, but the addition of

disease-specific risk factors does not improve CVD risk prediction

(mainly due to the difficulty of estimating the cumulative burden of

high-grade inflammation). Owing to  large geographical differences

in CVD risk, clinicians are  recommended to  use a  CVD risk  algorithm

that has been developed for their specific population. Addition-

ally, non-invasive imaging, such as the calcium score, derived from

non-contrast gated computer tomography, can be used for risk

stratification, due to its high negative predictive value in  excluding

significant coronary disease.18 Although the supplemental value of

adding carotid intima-media thickness or carotid plaque measure-

ments to the CVD risk prediction model is still unclear, patients

with carotid plaque identified by  ultrasonography should be con-

sidered to be very high-risk individuals for whom lipid-lowering

treatment is recommended.19

Equally important, a  thorough rheumatology evaluation and

treatment to reduce inflammation is essential. However, targeting

solely inflammation to reduce the cardiovascular risk is still in  its

infancy, and its value may  increase in the future. We  have reported

a proposed algorithm to evaluate patients with ARDs in which the

focus is on identifying and treating traditional risk factors for coro-

nary artery disease and early identification of atherosclerosis with

the calcium score.20

There is room for improvement in the management of

patients with ARD. Accelerated atherosclerosis must be  prevented

and treated early, and thus a team-based approach, including

rheumatologists and cardiologists interested in the inflammatory

component of atherosclerosis is  likely to  narrow this gap, as shown

by recent novel efforts in  Norway. However, we hope that, in

the future, more cardio-rheumatology team-based approaches will

become as frequent as heart teams and cardio-oncology teams.
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