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Sore, Hot, and at Risk: The Emerging
Specialty of Cardio-Rheumatology
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ubor et tumor cum calore et dolore—the car-
Rdinal signs of inflammation—first described by

Cornelius Celsus—is far from a new concept.
Even Galen understood that the balance of health and
disease hinged on the body’s response to exposures.
Inflammation is a response to harmful stimuli and an
essential component of the immune response that en-
ables host survival to infection. When systemic immune
system activation is overexuberant, any organ system
can be adversely impacted. In the cardiovascular sys-
tem, the impact of inflammation ranges broadly from
the initiation or promotion of atherosclerosis to vascu-
litis, myocarditis, pericarditis, and even heart failure.!?
Recognizing this, along with recent clinical trials show-
ing cardiovascular benefit when targeting the inflamma-
tory pathways (interleukin-1 inhibition in cardiovascular
disease, CANTOS: Canakinumab Anti-Inflammatory
Thrombosis Qutcome Study,® and pericarditis,
RHAPSODY: Rilonacept Inhibition of Interleukin-1
Alpha and Beta for Recurrent Pericarditis: A Pivotal
Symptomatology and Outcomes Study?), as well as
upcoming and future trials testing this hypothesis (in-
terleukin-6 inhibition in atherosclerotic disease in ZEUS:
A Research Study to Look at How Ziltivekimab Works
Compared to Placebo in People With Cardiovascular
Disease, Chronic Kidney Disease, and Inflammationd),
the time has come to define an evolving subspecialty
focused on the intersection of the dysregulated immune
response, inflammation, and cardiovascular system—
termed cardio-rheumatology. The expansion of the
breadth and depth of cardiovascular medicine has led
to an increase in subspecialization. Cardio-oncology
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is one of the best examples of a growing field within
the past decade,® with new emerging areas such as
cardio-obstetrics and cardio-diabetology.” The con-
cept of cardio-rheumatology is not new, and clinical
programs exist at a few academic centers, but we are
now at a crossroad where it has come to the forefront.®

What is cardio-rheumatology, and what does it en-
compass? We propose that cardio-rheumatology is a
subspeciality that focuses on the impact of inflamma-
tion on the cardiovascular system. Other terms such
as “cardio-inflammation” could similarly be used, but
the core features are the same. It includes understand-
ing the cardiovascular impact of immune-mediated
inflammatory diseases, such as myo/pericarditis in
systemic lupus erythematosus and early atheroscle-
rosis observed in systemic lupus erythematosus and
rheumatoid arthritis (RA) as well as inflammatory con-
ditions typically managed by cardiology, including id-
iopathic recurrent pericarditis. Cardio-rheumatology
also includes familiarity with anti-inflammatory strate-
gies encompassing both the treatment and potential
complications of targeting inflammation.

Autoimmune diseases are vast, and many are un-
derstudied in cardiovascular risk. A recent large study
from the United Kingdom that examined 19 of the most
common autoimmune disorders demonstrated that
depending on the autoimmune conditions, patients
may be up to 40% to >3 times more likely to develop
cardiovascular disease, similar to the risk of type 2 di-
abetes.® Sarcoidosis is another multiorgan systemic
inflammatory disease with cardiac involvement in up
to 5% to 10% of affected patients. Cardiac involvement
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can be extensive and include cardiomyopathy/heart
failure, atrioventricular conduction disease, or arryth-
mias and often requires advanced heart failure special-
ists and electrophysiology. Some referral institutions
have separate dedicated programs to fulfill this multi-
disciplinary niche.”®

Cardiologists are comfortable prescribing statins
and antiplatelet and heart failure therapies, but up until
recently, therapies targeting the immune system for
cardiovascular conditions have been limited. However,
in 2020, the first US Food and Drug Administration—
labeled biologic medication for recurrent pericardi-
tis was approved with the interleukin-1 trap receptor,
rilonacept.* While this class of medication has been a
mainstay in rheumatology, the cardio-rheumatologist
is uniquely positioned to anchor this overlapping area.
At our centers, cardio-rheumatology includes referred
patients with refractory pericarditis, and many will
then initiate interleukin-1 inhibition therapy. In addition
to pericarditis in which interleukin-1 inhibition is now
US Food and Drug Administration approved for a car-
diac indication, there is an expanding body of work
emerging on the role of interleukin-1 and interleukin-6
inhibition in atherosclerotic cardiovascular disease.®%1
Approved therapies include targeting interleukin-1 and
interleukin-6 for RA and systemic juvenile idiopathic
arthritis, and interleukin-6 is also used in large-vessel
vasculitis.”> CANTOS was the first large-scale proof of
principle randomized control trial to test the inflamma-
tory hypothesis in the general population for athero-
sclerosis using canakinumab (anti-interleukin-18) and
demonstrated an overall 15% reduction in cardiovas-
cular events in patients with prior myocardial infarction
and elevated high-sensitivity C-reactive protein (high-
sensitivity C-reactive protein >2mg/dL).® Further anal-
ysis demonstrated that the magnitude of interleukin-6
reduction associated with reduction in major adverse
cardiovascular events'® which has led to the ongo-
ing randomized double-blind placebo-controlled trial
ZEUS,® focused on patients with chronic kidney dis-
ease and elevated high-sensitivity C-reactive protein to
determine if ziltivekimab, a humanized monoclonal an-
tibody that blocks interleukin-6 ligand, compared with
placebo reduces cardiovascular event rates. Although
the similarities between pathways are important to rec-
ognize, the complexity of these biologics is essential
to understand mechanistically, as ziltivekimab has not
been studied in RA and whether interleukin-6 inhibi-
tion will preferentially mitigate cardiovascular risk in pa-
tients with RA at higher cardiovascular risk compared
with more standard conventional RA treatments is not
known.

As the armamentarium of immunotherapies and
biologics expand within rheumatology, knowledge
of how these drugs affect the cardiovascular system
is of increasing importance. It is important that the
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cardio-rheumatologist understands both the short-
term effects (ie, lipid alterations) and the longer-term
outcomes of these therapies on cardiovascular health.
One example is an increase in total cholesterol, includ-
ing low-density lipoprotein cholesterol and triglycerides,
that can occur in a patient beginning therapy with to-
cilizumab, which could prompt initiation of a statin to
control hyperlipidemia. The cardio-rheumatologist can
work with the rheumatologist to control the elevation
in lipids as the optimal therapeutic regimen is found to
control the inflammatory disease activity. Furthermore,
the cardio-rheumatologist will work closely with the
rheumatologist in guiding the appropriate therapeutic
selection for cardiovascular manifestations, such as in
systemic lupus erythematosus myocarditis, and partic-
ularly in conditions that incorporate advanced cardiac
imaging (eg, cardiac magnetic resonance imaging,
cardiac positron emission tomography) in the longitu-
dinal monitoring. This is not dissimilar to the aware-
ness of checkpoint inhibitor-induced myocarditis
within cardio-oncology." For example, in response to
findings from the ORAL (Oral Rheumatoid Arthritis Trial)
Surveillance, the US Food and Drug Administration is-
sued a black box warning on the use of Janus kinase
inhibitors for rheumatoid arthritis due to a safety signal
for major adverse cardiovascular events and all-cause
death.”® Now, as cardiologists, when we are asked
to assist with assessing or managing cardiovascular
risk in RA, a common autoimmune disorder with in-
creased cardiovascular risk, we must also be aware
that some disease-modifying antirheumatic drugs may
carry higher cardiovascular risk than others. One ex-
ample is a patient referred to cardio-rheumatology for
cardiac risk stratification in the setting of Janus kinase
inhibition, which is a frequent referral at our institution.
Often, these medications are prescribed when others
have failed. A patient on a Janus kinase inhibitor who
is found to have high cardiovascular risk after cardio-
vascular risk stratification testing, such as severe cal-
cium score identified on computed tomographic chest
imaging would not only warrant initiation of aggressive
primary cardiovascular prevention therapies but may
warrant a discussion with the patient and the referring
rheumatologist on other therapeutic options for RA.
Whether these various immunotherapies affect the
cardiovascular system and cardiovascular risk similarly
is still not known and a crucial area of scientific inves-
tigation moving forward. This will require mechanistic
studies as well as longer-term outcome studies. Given
the rarity of these conditions compared with the gen-
eral population, randomized control trials powered for
cardiovascular outcomes are often not feasible, and
this is where the expanding role of cardiovascular im-
aging biomarkers as a surrogate of cardiovascular risk
and outcomes is well suited. Harnessing these imaging
technologies could allow us to identify subclinical risk
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Figure.
of cardio-rheumatology.

Conceptual model of the individual components required to advance the evolving field

Shown are the key building blocks for advancing the care of patients with systemic inflammatory disorders.

CV indicates cardiovascular.

that can be treated before the development of a car-
diovascular event.

We believe that cardiovascular risk prevention is at
the forefront of cardio-rheumatology. Equally important
to treating the underlying inflammation process (eg, re-
current pericarditis, myocarditis, vasculitis) is the recog-
nition of the increased risk of cardiovascular disease,
particularly atherosclerotic disease, among patients with
systemic inflammatory disorders. Patient awareness
and education is a key component to prevention. Many
academic centers embed the cardio-rheumatology
programs within cardiovascular prevention. However,
as this field continues to grow, it could become a
separate program or at least allow the programmatic
structure for complex medical decision making across
multiple different specialties with a footprint in cardiol-
ogy and rheumatology. It is important for the cardiolo-
gist to recognize that our standard risk calculators do
not adequately capture risk in these individuals. This
has been most studied in RA, found to underestimate
at least 2-fold in women. In fact, the American College
of Cardiology/American Heart Association 2019 up-
dated guidelines to the atherosclerotic cardiovascular
disease risk score highlight this by adding systemic
inflammatory conditions as a risk enhancer that can
be used in shared decision making for those at inter-
mediate risk. Improved risk stratification is needed and
is the ongoing area of multiple research efforts and an
area where cardiovascular imaging tools may help to
advance the field. One example is the recognition of
the increased prevalence of coronary microvascular
dysfunction in patients with systemic inflammatory con-
ditions detected by cardiac myocardial perfusion posi-
tron emission tomography imaging or the prevalence of
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high-risk plaque features in psoriatic disease detected
by coronary computed tomography.'®='® Cardiac im-
aging also plays an important role in cardiovascular
inflammatory conditions such as cardiac magnetic
resonance imaging in recurrent pericarditis or cardiac
fluorodeoxyglucose positron emission tomography in
inflammatory conditions that affect the myocardium
and vasculature.’®?% Furthermore, novel imaging mark-
ers and modalities are on the horizon; awareness and
understanding of the use of these imaging modalities
will be critical to the cardio-rheumatology field moving
forward to best enable the diagnosis, prognostication,
and monitoring over time of these conditions. The field
of cardio-rheumatology could also adapt and learn from
subspecialties such as cardio-oncology for trial design
and management. As the field evolves, we envision in-
tegrated multidisciplinary patient care models across
cardiology, rheumatology, and immunology, similar to
cardio-oncology, to optimize management and preven-
tive strategies and harmonize guidelines for treatment
monitoring. Early detection and initiation of cardiopro-
tective agents or even the choice of the biologic agent
could be optimized. As the biologic landscape grows in
rheumatology, the balance between the optimal treat-
ment regimen for the disease versus the cardiovascular
risk could be different, and these unanswered ques-
tions will certainly require future study with adaptative
and innovative trial design. One example would be rou-
tine protocols of surveillance, such as the application of
routine echocardiographic imaging with global longitu-
dinal strain monitoring to detect subclinical myocardial
dysfunction and initiation of cardioprotective therapies.

Similar to fields that have emerged within cardiol-
ogy, cardio-rheumatology will continue to grow, and
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incorporation of aspects of rheumatology clinical
training in the use of targeted immune-based thera-
pies within cardiovascular training programs will be an
important component. The field is expanding rapidly,
but continued larger-scale mechanistic studies and
long-term follow-up data will be critical (Figure). We
must move forward with caution and be aware that the
immune system is complex and the dysregulated im-
mune axis within each organ system may have different
effects on the cardiovascular system. We must reach
beyond the simple dichotomy of innate and adaptive
immunity and dive deeper with the advancing tools
available to disentangle the complicated relationship of
“inflammation” and cardiovascular disease to improve
the health of patients who also span these two fields.
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