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To the Editor In a recent publication, Varghese et al. demonstrated that much of
the CV morbidity and mortality in ARD is attributable to systemic
inflammation that leads to myocarditis and coronary atherosclerosis [1].
CMR identifies subclinical cardiac involvement, allowing for early
therapeutic interventions that improve clinical results and provide clear
benefits to these patients [1,2,4].

Varghese et al. also reviewed the advances in parametric mapping
and coronary blood flow (CBF) reserve measurements that aid in
correctly diagnosing patients and allowing early therapeutic manage-
ment and prognosis with risk stratification [1].

Based on current data and the impact of cardiovascular involvement
in ARD, researchers and clinicians worldwide are joining efforts with
international societies such as the Society for Cardiovascular Magnetic
Resonance (SCMR) to create special interest groups in Cardio-
rheumatology. The European Association of Cardiovascular Imaging
(EACVI) published a clinical consensus statement for CMR in ARD [5] to
promote its use in diagnostic algorithms to benefit AD patients and to
obtain additional scientific evidence to support its routine clinical
application. However, the recommendations of those societies do not
include the use of stress perfusion as part of the comprehensive CMR
protocol as proposed by Varghese et al. [1] The authors highlighted that
patients with AD manifest more coronary disease in the form of micro-
vascular dysfunction than obstructive epicardial disease [1,5,8].
Microvascular dysfunction is a common feature in patients with sys-
temic lupus erythematosus (SLE) [6] and systemic sclerosis (SSc), even

The major causes of morbidity and mortality in patients with auto-
immune diseases (AD) are cardiovascular (CV) disorders. [1] Cardiac
involvement in autoimmune rheumatic diseases (ARD) is well estab-
lished. However, its recognition depends on the clinical suspicion and
skills of the patients’ physicians-often their rheumatologist-and
frequently occurs very late in the natural history of the disease. This
results in major damage to the heart and vasculature and loss of the
potential for early initiation of effective medical treatment. Recent data
show that earlier treatment of CV disease favorably impacts survival and
improves the quality of life in AD patients [1].

To better understand the extent of CV involvement, it is necessary to
describe the pathophysiology underlying the damage in AD. Fig. 1
summarizes the main CV disease mechanisms for the most common AD.
Each example reflects the relevant disease, the type of involvement, and
the potential treatment for early intervention prior to the patient
becoming symptomatic.

The myocardium and the coronary arteries are involved in almost all
diseases to varying degrees. Cardiovascular magnetic resonance (CMR)
is the gold standard for evaluating left and right ventricular function.
[1,2] This diagnostic technique offers greater value in this group of
patients as the only noninvasive imaging modality that allows for tissue
characterization and quantitative myocardial perfusion assessment.
Unfortunately, it remains underused worldwide [3].

Abbreviations: SLE, systemic lupus erythematosus; LV, left ventricle; HFpEF, heart failure with preserved ejection fraction; HFmrEF, heart failure with mildly
reduced ejection fraction; HFrEF, heart failure with reduced ejection fraction; ACEI, angiotensin-converting enzyme inhibitor; ARNI, angiotensin receptor-neprilysin
inhibitor; ARB, angiotensin receptor blocker; MRA, mineralocorticoid receptor antagonist; SGLT2i, Sodium-glucose cotransporter-2 (SGLT2) inhibitors; IV, intra-
venous; CV, cardiovascular; RV, right ventricle; ATTR, transthyretin amyloidosis; AL, Amyloid light-chain; ICD, implantable cardioverter-defibrillator; CAD, cor-
onary artery disease; APS, antiphospholipid syndrome; RA, rheumatoid arthritis; SSc, systemic sclerosis; AOSD, adult-onset Still’s disease; PM/DM, polymyositis/
dermatomyositis; EGPA, eosinophilic granulomatosis with polyangiitis; NSAID, nonsteroidal anti-inflammatory drugs; PCSK9i, proprotein convertase subtilisin kexin
type 9 inhibitor; siRNA, synthetic interfering ribonucleic acid molecule targeting PCSK9; CCB, calcium channel blockers; PCI, percutaneous coronary intervention;
PDES Inhibitor, phosphodiesterase type 5 inhibitor; ERA, endothelin receptor antagonist.
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Fig. 1. Summary of the main mechanisms involved in the most frequent diseases directly affecting the heart. The title of each circle corresponds to the
pathologic mechanism; the bottom legends correspond to the cardiovascular consequence, and the inner circle corresponds to the potential early interven-

tion. [1,4,5].
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in the absence of symptoms [7]. Rheumatoid arthritis (RA) patients with
a coronary flow reserve (CFR) < 2 are at higher risk for CV events [8].
CFR correlates with disease activity and interleukin-6 levels, even in the
absence of identifiable CV disease [9]. In Sjogren’s disease and anky-
losing spondylitis, there is an inverse correlation between CFR and all-
cause mortality and MACE. [10] These data underscore the need to
include stress CMR perfusion in the diagnostic imaging protocol [1].

These findings leave clinicians wondering how to incorporate CMR
data into current clinical practice. They wish to know the clinical im-
plications of microvascular dysfunction and myocardial fibrosis in their
asymptomatic patients their asymptomatic patients. For example, when
is the right time to begin medical treatment, and what are the most
effective therapies?

Researchers are currently investigating these topics and how best to
incorporate CMR as part of clinical trials and clinical guidelines.

The medical armamentarium to treat AD patients has grown
dramatically in the past ten years. Obtaining scientific evidence sup-
porting the earliest therapeutic interventions to modify prognosis and
provide durable benefits to patients is crucial.

Newer parametric parameters obtained by myocardial T1 mapping
pre and post-gadolinium contrast agent administration are key metrics
in this exciting new frontier. Native T1 values and the extracellular
volume represent a combination of inflammation and diffuse myocardial
fibrosis and provide prognostic information in the acute phase of
myocardial inflammation to predict those likely to progress to a dilated
cardiomyopathy (DCM). [11,12] The pattern and location of myocardial
fibrosis also correlate with an increased risk of progression to DCM [12].

The native T2 value obtained by T2 mapping without contrast de-
tects myocardial edema and/or inflammation in acute phases of AD with
high diagnostic accuracy. [13] In terms of follow-up and the monitoring
of medical response, CMR parametric techniques have demonstrated a
critical role [1].

Several pathophysiological mechanisms are involved in CBF assess-
ment in these diseases, including inflammation in the coronary arteries.
Other factors can produce myocardial ischemia due to individual or
combined mechanisms such as microvascular dysfunction, the presence
of atherosclerosis producing unstable non-obstructive or obstructive
coronary artery disease, coronary thrombosis, myocardial necrosis in
small non-coronary distributions, or large myocardial infarctions in the
territories of the epicardial coronary arteries. CMR provides a unique
advantage in this scenario since it is the only imaging modality capable
of delivering all necessary information within the same imaging acqui-
sition. CMR allows discrimination of these unique mechanisms,
permitting specific treatments to start earlier and providing vital prog-
nostic information. It is crucial that attending physicians know the ad-
vantages of CMR and that the study be performed by expert personnel
with knowledge of cardio-rheumatology. As mentioned by Varghese
et al., the latest multi-societal chest pain guidelines recommend using
CMR as a valid method of evaluating microvascular dysfunction as a
non-ionizing radiation alternative to PET. [1,14] Based on the sup-
porting evidence, stress CMR perfusion should be included in clinical
trials examining AD and be considered part of the recommended clinical
protocols.

Several cases report that the use of drugs such as corticosteroids,
disease-modifying antirheumatic drugs, anti-TNF-a agents, and others
stop disease progression and can even reverse some structural changes of
the heart, including myocardial edema, inflammation, and fibrosis when
used early in the course of the disease. CMR accurately quantifies these
findings with high reproducibility [1,15].

The prognostic capability of CMR has also been demonstrated in
several studies in the AD field, where all previously mentioned param-
eters have significant prognostic value [1].

Based on AD’s broad, varied, and subtle cardiac and vascular
involvement, it is important to recommend a baseline CMR even if the
patient is asymptomatic and the routine electrocardiogram and echo-
cardiogram are normal. The current European Society of Cardiology
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guidelines recommend a CMR protocol including stress perfusion for SLE
and SSc patients [2]. However, those ADs are not alone in demonstrating
CBF abnormalities [1]. In the future, the recommendation for stress
perfusion testing may include all other ADs that could have coronary
artery involvement.

In conclusion, CMR is a powerful imaging modality capable of
identifying early disease involvement in AD. It is invaluable in the
assessment of the evolution of ARDs. It confirms the presence of multiple
pathophysiological abnormalities, including microvascular dysfunction,
active inflammation/myocardial edema, and the presence of focal or
diffuse myocardial fibrosis. Comprehensive CMR evaluation of AD pa-
tients provides accurate disease staging and identifies patients who can
benefit from early interventions. Future trials will determine the actual
impact and optimization of these specific interventions.
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