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Cardiovascular complications
of systemic sclerosis: What to look for

A UTOIMMUNE RHEUMATIC DISEASES in-
crease the risk of cardiovascular disease.

ABSTRACT

Systemic sclerosis, an autoimmune disease character-
ized by fibrosis of the skin and various internal organs, is
associated with cardiovascular abnormalities including
pulmonary hypertension, atherosclerosis, right and left
ventricular dysfunction, arrhythmias, conduction defects,
pericardial disease, and valvular heart disease. Clinicians
caring for patients with this disease should regularly
screen for cardiac symptoms, and patients with abnormal
findings should be managed in conjunction with a cardi-
ologist to optimally modify cardiovascular risks.

KEY POINTS

Pulmonary hypertension is common in systemic sclerosis
and carries a poor prognosis. Patients with systemic scle-
rosis should be screened regularly with echocardiography,
followed, when necessary, by right heart catheterization
to detect it early.

Myocardial infarction and stroke are more common in
patients with systemic sclerosis, and preventive measures
are the same as for the general population.

Right ventricular dysfunction secondary to pulmonary
hypertension is common in systemic sclerosis; left ven-
tricular dysfunction is less so. Routine echocardiography
should include assessment of right and left ventricular
function.

Electrocardiography should be performed periodically,
and urgently when indicated, to look for potentially
dangerous arrhythmias.

doi:10.3949/ccjm.86a.18109
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In rheumatoid arthritis and systemic lupus ery-
thematosus, the risk is driven primarily by the
inflammatory milieu, leading to accelerated
coronary and cerebrovascular atherosclero-
sis independent of traditional atherosclerotic
risk factors.'” The extent of cardiovascular
involvement in other rheumatologic diseases
has been less well characterized but is an area
of growing interest.

In this review, we focus on the cardiovas-
cular complications of systemic sclerosis and
review recommendations for monitoring these
patients in clinical practice.

I SYSTEMIC SCLEROSIS,
AN AUTOIMMUNE RHEUMATIC DISEASE

Systemic sclerosis is an autoimmune rheumatic
disease characterized by excessive extracellular
matrix deposition leading to diffuse fibrosis,
endothelial dysfunction, and microvascular
injury. It is most common in North America,
Southern Europe, and Australia,*’ and it af-
fects women more than men in ratios ranging
from 3:1 to 14:1.° The mean age at diagnosis is
around 50.

The disease can affect the lungs (interstitial
lung disease and pulmonary hypertension), the
heart, the kidneys, and the gastrointestinal tract.

Systemic sclerosis has 2 main subtypes:
limited cutaneous systemic sclerosis, formerly
called CREST syndrome) and diffuse cutane-
ous systemic sclerosis. The limited cutaneous
subtype is characterized by tightening of the
skin of the distal extremities (below the elbows
and knees) and face, while diffuse cutaneous
systemic sclerosis can manifest as more exten-
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Figure 1. Mechanisms of cardiac and vascular involvement in systemic sclerosis.

APC = antigen-presenting cell

sive skin tightening also involving proximal
extremities and the trunk. Both subtypes can
have an effect on the cardiovascular system.

Some cardiovascular risk factors such as
dyslipidemia, diabetes mellitus, and high body
mass index are less common in patients with
systemic sclerosis than in patients with rheu-
matoid arthritis, while the rates of arterial hy-
pertension, smoking, chronic obstructive pul-
monary disease, osteoporosis, and neoplasms
are similar between the 2 groups.’

I HEART INVOLVEMENT
HAS SERIOUS CONSEQUENCES

Overt cardiac involvement in systemic sclero-
sis is associated with a mortality rate of up to

70% over 5 years,® and about one-fourth of
deaths in patients with systemic sclerosis are
from cardiac causes.!®!! Studies in Europe'®!?
showed that many patients with systemic scle-
rosis have cardiac involvement detectable by
magnetic resonance imaging even if they do
not have clinical disease. Pulmonary arterial
hypertension (PAH) is a complication of both
subtypes of systemic sclerosis and portends a
higher risk of death.®

Thus, it is critical for clinicians to under-
stand the potential comorbid conditions asso-
ciated with systemic sclerosis, particularly the
cardiovascular ones, and to work closely with
cardiologists to help optimize the evaluation
and management.
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M MECHANISMS OF CARDIAC DISEASE
IN SYSTEMIC SCLEROSIS

Microvascular disease in systemic sclerosis is
primarily driven by endothelial cell activation
and injury, leading to overexpression of adhe-
sion molecules, recruitment of immune cells,
intimal fibrosis, and fibroblast proliferation
(Figure 1).7

Abnormal vasoreactivity, a consequence of
an imbalance between endothelium-derived
vasoconstrictors and vasodilators, defective
angiogenesis, and endothelial injury, leads
to tissue ischemia and vascular endothelial
growth factor expression, which initiates inju-
ry and fibrosis in the myocardium and in other
organs.'*!7 Fibrosis involves the myocardium,
pericardium, and conduction system.!>!

Myocardial involvement in systemic scle-
rosis is thought to be due mainly to abnormal
vasoreactivity and microvascular abnormali-
ties such as transient coronary artery spasm
leading to repeated focal ischemia.'”® Ab-
normal vasoreactivity has been demonstrated
during cardiac catheterization?': while mean
coronary sinus blood flow in systemic sclero-
sis patients was normal at rest, vasodilator
reserve was significantly reduced in patients
with diffuse cutaneous systemic sclerosis af-
ter maximal vasodilation with dipyridamole.
Additionally, endomyocardial biopsy showed
fibrosis and concentric intimal hypertrophy
with normal epicardial coronary arteries.?!

More research into other mechanisms of
cardiovascular disease in systemic sclerosis is
needed to allow for better preventive care for
these patients.

I PULMONARY ARTERIAL HYPERTENSION

Systemic sclerosis can be associated with World
Health Organization (WHQO) groups 1, 2, 3,
and 4 pulmonary hypertension. WHO group
1, called pulmonary arterial hypertension or
PAH, is one of the most common cardiac com-
plications of systemic sclerosis, with a reported
prevalence as high as 12%.% Systemic sclerosis-
associated PAH carries a high mortality rate,
with a mean survival of only 3 years.?

With advances in treatments for other com-
plications of systemic sclerosis, the percentage of
systemic sclerosis patients who die of PAH has
increased from 6% to 33%.%
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Compared with patients with idiopathic
PAH, those with systemic sclerosis get less of
a response from therapy and have poorer out-
comes despite lower mean pulmonary artery
pressures and similar reductions in cardiac in-
dex. However, recent studies have suggested that
with aggressive treatment, patients with system-
ic sclerosis-related PAH can achieve outcomes

similar to those with idiopathic PAH.” Thus,
recognizing this condition early is imperative.

Pulmonary arterial hypertension defined
PAH is defined as the combination of all of
the following?®:

e Mean pulmonary artery pressure > 20 mm

Hg at rest
e Normal pulmonary capillary wedge pres-

sure (< 15 mm Hg)

e Pulmonary vascular resistance > 3 Wood
units on right heart catheterization.

Other causes of pulmonary hyperten-
sion such as interstitial lung disease, chronic
pulmonary thromboembolic disease, and left
heart disease must be excluded.?**?

Remodeling in the pulmonary arteries

The events that lead to PAH in systemic
sclerosis remain unclear but are believed
to involve initial inflammation or endo-
thelial injury that leads to a dysequilibrium
between proliferative mediators and antip-
roliferative vasodilators. This dysequilib-
rium, along with endothelial dysfunction,
causes an obliterative vasculopathy in the
pulmonary artery branches and arterioles.
Sympathetic overactivity, hypoxemia, and
ischemia-reperfusion injury additionally
promote vascular proliferation, fibrosis, and
remodeling, leading to increased pulmonary
vascular resistance, PAH, and increased
right ventricular pressures.”>*’

The subtype of systemic sclerosis is an im-
portant factor in the development and pro-
gression of PAH. PAH appears to be the major
cause of death in limited cutaneous systemic
sclerosis, while interstitial lung disease is the
major cause of death in diffuse cutaneous sys-
temic sclerosis.?

Pulmonary arterial hypertension

is a late complication of systemic sclerosis
Data from the South Australian Scleroderma
Registry? revealed that PAH tends to be a
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late complication of systemic sclerosis, oc-
curring around 20 years after disease onset.
In this study of 608 patients, no patient with
diffuse cutaneous systemic sclerosis devel-
oped PAH.

Systemic sclerosis-related PAH initially
follows an indolent course with few symptoms
until right ventricular function deteriorates.
Early in the disease, patients may experience
nonspecific symptoms of fatigue, lighthead-
edness, and dyspnea on exertion.” As it pro-
gresses, they tend to have worsening dyspnea
and may experience exertional syncope, palpi-
tations, and chest pain.

Physical findings may suggest elevated
right ventricular pressure and right ventricu-
lar failure; these include a loud P2, a promi-
nent jugular a wave, a tricuspid regurgitant
murmur, jugular venous distention, and lower-
extremity edema.?’

Screening for pulmonary arterial
hypertension in systemic sclerosis
Significant signs and symptoms usually occur
late in the disease; thus, it is important to ap-
propriately screen patients who are at risk so
that they can begin aggressive treatment.

Doppler echocardiography is recom-
mended by European and American guide-
lines to screen for PAH in patients who
have systemic sclerosis, and most agree that
screening is appropriate even if the patient
has no symptoms.’® European consensus
documents recommend that transthoracic
echocardiography be done annually for the
first 5 years of disease and be continued ev-
ery year in patients at high risk, ie, those
with anticentromere antibodies, anti-Th/To
antibodies, or interstitial lung disease. Pa-
tients not at high risk of developing pulmo-
nary hypertension should also have regular
transthoracic echocardiography, though the
exact timing is not defined.”® While Ameri-
can societies have not issued corresponding
recommendations, many experts follow the
European recommendations.

Worrisome features on echocardiography
in asymptomatic patients should be followed
up with right heart catheterization to assess
mean right ventricular pressure. These include:
e Estimated right ventricular systolic pres-

sure > 40 mm Hg

VOLUME 86 e NUMBER 10

Tricuspid regurgitant jet velocity > 2.8 m/s
Right atrial enlargement > 53 mm

Right ventricular enlargement (mid-cavity
dimension > 35 mm).*

Although echocardiography is the most
common form of screening, it gives only an
estimate of right ventricular systolic pressure,
which is imprecise. Other noninvasive mark-
ers are helpful and necessary to appropriately
screen this population.

Diffusion capacity. The Itinerair study®
found that a diffusing capacity for carbon
monoxide (Drco) of 60% or higher has a high
specificity in excluding PAH.

Uric acid has been found to be elevated in
patients with systemic sclerosis-related PAH,
and levels inversely correlate with 6-minute
walking distance.**

Other predictors. N-terminal pro-B-type
natriuretic peptide (NT-proBNP), left atrial
volume, and the right ventricular myocardial
performance index have also been shown to
be independent predictors of PAH in patients
with systemic sclerosis.”

An algorithm. The DETECT study* en-
rolled patients at increased risk who had had
systemic sclerosis longer than 3 years and a
Dvco less than 60%. The investigators devel-
oped a 2-step algorithm to determine which
patients should be referred for right heart
catheterization to try to detect PAH earlier
while minimizing the number of missed diag-
noses and optimizing the use of invasive diag-
nostic right heart catheterization.

The first step was to assess serum val-
ues of anticentromere antibodies, NT-
proBNP, and urate, and clinical features (tel-
angiectasias), forced vital capacity, and elec-
trocardiographic changes of right axis devia-
tion to derive a prediction score. The second
step was to assess surface echocardiographic
features of the right atrial area and tricuspid
regurgitation velocity.

This approach led to right heart catheter-
ization in 62% of patients and was associated
with a false-negative rate of 4%. Important-
ly, of the patients with PAH, 1 in 5 had no
symptoms, and 33% had tricuspid regurgita-
tion velocity less than 2.8 m/s. No single mea-
surement performed well in isolation in this
study.’’

Thus, we recommend that, in addition

OCTOBER 2019

Downloaded from www.ccjm.org on July 17, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

MANI AND COLLEAGUES

to routine surface echocardiography, a multi-
modal approach be used that includes labo-
ratory testing, clinical features, and electro-
cardiographic findings when screening this
high-risk patient population.

I ATHEROSCLEROTIC DISEASES

Although macrovascular disease has not typi-
cally been regarded as a significant systemic
feature in systemic sclerosis, myocardial infarc-
tion and stroke are more common in patients
with systemic sclerosis than in controls.*®*

Coronary artery disease in systemic sclerosis
Man et al’® reported that the incidence of
myocardial infarction in patients with system-
ic sclerosis was 4.4 per 1,000 persons per year,
and the incidence of stroke was 4.8 per 1,000
persons per year, compared with 2.5 per 1,000
persons per year for both myocardial infarc-
tion and stroke in healthy controls matched
for age, sex, and time of entry.

The Australian Scleroderma Cohort
Study® found a 3-fold higher prevalence of
coronary artery disease in systemic sclerosis
patients than in controls after factoring in tra-
ditional risk factors.

Avifia-Zubieta et al,* in a cohort of 1,239
systemic sclerosis patients, estimated a hazard
ratio (HR) of 3.49 for myocardial infarction
and 2.35 for stroke compared with age- and
sex-matched controls. Not all of these events
were related to macrovascular atherosclero-
sis—vasospasm and microvascular ischemia
may have played significant roles in the etiol-
ogy of clinical manifestations.

Studies of coronary atherosclerosis in sys-
temic sclerosis are limited. An autopsy study*!
of 58 patients with systemic sclerosis and 58
controls matched for age, sex, and ethnicity
found that the prevalence of atherosclerosis of
small coronary arteries and arterioles was sig-
nificantly higher in systemic sclerosis patients
than in controls (17% vs 2%, P < .01). Howev-
er, the prevalence of medium-vessel coronary
atherosclerosis was similar (48% vs 43%).

Why patients with systemic sclerosis de-
velop atherosclerosis has not yet been deter-
mined. Traditional risk factors such as hy-
pertension, dyslipidemia, diabetes mellitus,
and obesity are typically no more prevalent
in systemic sclerosis patients than in con-
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trols,’®*? and thus do not explain the increased

risk of atherosclerotic cardiovascular disease.
There is some evidence that novel markers of
atherosclerotic risk such as homocysteine,*
lipoprotein[a],* and oxidized low-density li-
poprotein® are more prevalent in systemic
sclerosis, but these results have not been sub-
stantiated in more extensive studies.

Peripheral artery disease
[t remains unclear whether peripheral artery
disease is more prevalent in systemic sclerosis
patients than in controls.

Individual studies have shown mixed re-
sults in comparing carotid artery stenosis be-
tween systemic sclerosis patients and controls
using carotid duplex ultrasonography,* the
ankle-brachial index,** carotid intima-me-
dia thickness,>* and brachial flow-mediated
dilation.’***-8 A meta-analysis found that
the carotid intima and media are significantly
thicker in systemic sclerosis patients than in
controls,” and the magnitude of difference
is similar to that in other groups at increased
cardiovascular risk, such as those with rheu-
matoid arthritis, diabetes, and familial hyper-
cholesterolemia.®*%

A meta-analysis of brachial artery findings
showed significantly lower flow-mediated dila-
tion in systemic sclerosis patients than in con-
trols.®

Opverall, given the inconsistency of study
results, systemic sclerosis patients should be
screened and managed as in other patients
with peripheral artery disease, but the cli-
nician should be aware that there may be a
higher risk of peripheral artery disease in these
patients.

B RIGHT AND LEFT
VENTRICULAR DYSFUNCTION

Many patients with systemic sclerosis have
right ventricular dysfunction as a consequence
of PAH.® It is important to detect diastolic
dysfunction in this population, as it may be an
even stronger predictor of death than pulmo-
nary hypertension on right heart catheteriza-
tion (HR 3.7 vs 2.0).%

Fewer patients have left ventricular dys-
function. In a multicenter study of 570 sys-
temic sclerosis patients, only 1.4% had left
ventricular systolic dysfunction on echocar-
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diography, though 22.6% had left ventricular
hypertrophy and 17.7% had left ventricular di-
astolic dysfunction.®” In the European League
Against Rheumatism (EULAR) database, the
prevalence of reduced left ventricular ejection
fraction was 5.4%.%

Though traditional echocardiographic
screening suggests the prevalence of left
ventricular dysfunction in systemic sclerosis
patients is low, cardiac magnetic resonance
imaging (MRI) may be more sensitive than
echocardiography for detecting subclinical
myocardial involvement. Cardiac MRI has
been shown to detect evidence of myocardial
pathology (increased T2 signal, left ventricu-
lar thinning, pericardial effusion, reduced left
ventricular and right ventricular ejection frac-
tion, left ventricular diastolic dysfunction, and
delayed myocardial contrast enhancement) in
up to 75% of systemic sclerosis cases studied.®’

Patients with systemic sclerosis should al-
ready be undergoing echocardiography every
year to screen for PAH, and screening should
also include tissue Doppler imaging to detect
various forms of left and right ventricular sys-
tolic and diastolic dysfunction that may not
be clinically apparent.

Though cardiac MRI can provide useful
additional information, it is not currently rec-
ommended for routine screening in patients
with systemic sclerosis.

Il ARRHYTHMIAS
AND CONDUCTION DEFECTS

Patients with systemic sclerosis are prone to
arrthythmias due to both conduction system
fibrosis and myocardial damage.

Arrhythmias accounted for 6% of the
deaths in the EULAR Scleroderma Trials and
Research (EUSTAR) database.!!

In the Genetics Versus Environment in
Scleroderma Outcome Study (GENISOS),”®
250 patients who had had systemic sclerosis
for at least 3 years were studied during a period
of approximately 6 years, during which there
were 52 deaths, 29 of which were directly at-
tributable to systemic sclerosis. Multivariable
Cox modeling showed that 7 variables pre-
dicted mortality:
® Body mass index < 18.5 kg/m?

o Age>065

VOLUME 86 e NUMBER 10

Forced vital capacity < 50% predicted
Systolic blood pressure > 140 or diastolic
blood pressure > 90 mm Hg

Pulmonary fibrosis

Positive anticentromere antibodies

Cardiac arrhythmias.

The hazard ratio for death in patients with
arrthythmias in this model was 2.18 (95% CI
1.05-4.50, P = .035). Thus, finding arrhyth-
mias in systemic sclerosis patients can provide
important prognostic information.

While resting electrocardiography in pa-
tients with systemic sclerosis most commonly
shows sinus rhythm, 24-hour electrocardio-
graphic monitoring has revealed nonsustained
supraventricular and ventricular arrhythmias
in a significant percentage.”"”” Although diffi-
cult to quantify in routine practice, parameters
controlled by the autonomic nervous system
including heart rate variability and heart rate
turbulence have been shown to be impaired
in systemic sclerosis, and these measures are
associated with an increased risk of malignant
arrhythmias and sudden cardiac death.”™™

Conduction abnormalities

Conduction abnormalities occur in one-fifth
to one-third of patients with systemic scle-
rosis.”’® The most common abnormal con-
duction finding is left bundle branch block,
followed by first-degree atrioventricular
block. High-degree atrioventricular block
is uncommon,’ though a few case reports
of complete heart block thought to be re-
lated to systemic sclerosis have been pub-
lished.”™™ An autopsy study showed that the
conduction system is relatively spared from
myocardial changes seen in systemic sclero-
sis patients, and thus it is speculated that the
conduction disturbances are a consequence
of damaged myocardium rather than damage
to conduction tissue.*

Given the array of electrophysiologic ab-
normalities that systemic sclerosis patients
can have, it is critical to monitor all patients
with routine (annual or biannual) electro-
cardiography; to take possible arrhythmia-
related symptoms seriously; and to evaluate
them with further workup such as Holter
monitoring for 24 hours or even longer,
event monitoring, exercise testing, or tilt-
table testing.
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I PERICARDIAL DISEASE

Pericardial disease is clinically apparent in 5%
to 16% of patients with systemic sclerosis®;
patients with limited cutaneous systemic scle-
rosis have more pericardial disease than those
with diffuse cutaneous systemic sclerosis (30%
vs 16%).82 Forty-one percent of systemic scle-
rosis patients have been shown to have peri-
cardial effusion by echocardiography,® but the
effusions are typically small and rarely cause
tamponade, though tamponade is associated
with a poor prognosis.

Large pericardial effusions can develop be-
fore skin thickening and diagnosis of systemic
sclerosis.®'#384 Thus, systemic sclerosis should
be considered in patients with pericardial effu-
sions of unknown etiology.

In a small study,® the pericardial fluid in
systemic sclerosis was typically exudative,
with lactate dehydrogenase greater than 200
U/L, a fluid-serum lactate dehydrogenase ratio
greater than 0.6, and a fluid-serum total pro-
tein ratio greater than 0.5.

Pericardial effusion can be a sign of im-
pending scleroderma renal crisis,* and thus
renal function should be carefully monitored
in systemic sclerosis patients with pericardial
effusion. Constrictive pericarditis and restric-
tive cardiomyopathy can rarely occur in sys-
temic sclerosis and may more commonly pres-
ent with symptoms.

Pericardial disease in systemic sclerosis
should be treated in a standard fashion with
nonsteroidal anti-inflammatory drugs. Corti-
costeroids are generally of limited benefit and
should be avoided, especially in the setting of
scleroderma renal crisis.®!

I VALVULAR HEART DISEASE

Based on limited studies, the prevalence of
significant valvular heart disease in systemic
sclerosis patients does not seem to be higher
than that in the general population. While
patients with systemic sclerosis and CREST
syndrome (calcinosis, Raynaud phenomenon,
esophageal dysmotility, sclerodactyly, and
telangiectasia) have been shown to have a
higher frequency of mitral valve prolapse and
mild mitral regurgitation,®” these abnormali-
ties do not often progress in severity, and thus
their clinical significance is limited.

CLEVELAND CLINIC JOURNAL OF MEDICINE

Il RECOMMENDATIONS FOR CARE
OF SYSTEMIC SCLEROSIS PATIENTS

[t is important for physicians caring for pa-
tients with systemic sclerosis to be aware of its
most common cardiac manifestations, includ-
ing left and right ventricular systolic and dia-
stolic dysfunction, pulmonary hypertension,
conduction abnormalities, arrhythmias, and
cardiomyopathy.

Look for volume overload

On clinical examination, assess for clinical
markers of volume overload such as distended
neck veins, peripheral edema, or an abnormal
blood pressure response to the Valsalva ma-
neuver. These findings should prompt mea-
surement of NT-proBNP,* and may warrant
prescription of a diuretic.

Electrocardiography to investigate
arrhythmias

Electrocardiography should be done if patients
describe symptoms of palpitations, and should
also include continuous rhythm monitoring
with Holter or event monitoring, depending
on the frequency of symptoms. Otherwise, pa-
tients should routinely undergo electrocardi-
ography once or twice a year.

Q waves are common in systemic sclerosis
patients (especially those with diffuse cutane-
ous systemic sclerosis), notably in the precor-
dial leads, and can occur without coronary
artery disease.” Symptoms such as presyncope
should be further investigated with Holter
monitoring and tilt-table testing.

Assess, modify traditional risk factors
Subclinical atherosclerosis as detected by ca-
rotid intima-media thickness is as common
in systemic sclerosis as in rtheumatoid arthri-
tis.®! However, traditional risk indices such as
SCORE (Systematic Coronary Risk Evalua-
tion), QRISK2, and the American College of
Cardiology/American Heart Association in-
dices may underestimate risk in patients who
have systemic sclerosis.

Strict hypertension control should be the
goal for all systemic sclerosis patients. Though
there are no specific guidelines on which
antihypertensive medications are preferred,
calcium channel blockers or angiotensin Il
receptor blockers, which are typically used to
treat systemic sclerosis-related Raynaud phe-
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nomenon, may be appropriate.

Statins reduce vascular complications and
are generally well tolerated in patients with
systemic sclerosis.”"%?

Aspirin is not recommended for routine
primary prevention in view of data suggest-
ing that its benefits in diabetic patients are
counterbalanced by increased bleeding risk.”?

Echocardiography to detect pulmonary
arterial hypertension

At this time, guidelines for monitoring for car-
diovascular manifestations in systemic sclero-
sis patients are limited. The only well-defined
ones are European consensus guidelines, which
suggest annual transthoracic echocardiogra-
phy for the first 5 years after systemic sclerosis
is diagnosed and continued annual screening
in patients at risk of developing PAH.!

We support this strategy, with annual
screening for the first 5 years followed by sur-
veillance echocardiography every 2 to 3 years
unless there is a high risk of PAH. Specific at-
tention should be paid to right ventricular di-
astolic function, right atrial volume, and right
ventricular myocardial performance index.

Emerging data suggest that the addition of
global longitudinal strain of ventricles to rou-
tine echocardiography can help detect sub-
clinical cardiac risk.”* Although further study is
needed into the predictive value of global longi-
tudinal strain, it is a low-cost and noninvasive
addition to standard echocardiography that can
help guide risk stratification, and thus we recom-
mend that it be part of the echocardiographic
examination for all systemic sclerosis patients.

Pulmonary function testing. In addition
to screening for PAH with echocardiography,
we recommend obtaining baseline pulmonary
function tests, including DiLco, at the time
systemic sclerosis is diagnosed, with repeat
testing annually.

Magnetic resonance imaging
While echocardiography is the gold standard
for monitoring systemic sclerosis patients, car-

diovascular MRI may have a role in identifying
those at higher risk of dangerous arrhythmias
such as ventricular tachycardia and ventricular
fibrillation. In addition to assessing ventricular
function, MRI can detect myocardial inflam-
mation, ischemia, and fibrosis that may pre-
dispose a patient to develop ventricular tachy-
cardia or fibrillation.”> Variables such as T1/
T2 mapping, extracellular volume fraction, T2
signal ratio, and early vs late gadolinium en-
hancement can help identify patients who had
past ventricular tachycardia or fibrillation.”

Finding an increased risk of arrhythmias
may prompt a conversation between the pa-
tient and the physician about the need for an
implantable cardiac defibrillator.

If cardiac MRI is available and is reimbursed
by the patient’s insurance carrier, physicians
should strongly consider obtaining at least one
baseline scan in systemic sclerosis patients to
identify those at risk of highly fatal arrhythmias.

Teamwork is needed

Systemic sclerosis has not traditionally been
associated with cardiovascular disease to the
extent of other rheumatic conditions, but the
cardiovascular system can be affected in vari-
ous ways that can ultimately lead to an early
death. These manifestations may be asymp-
tomatic for long periods, and overt clinical
disease portends a poorer prognosis.

Primary care physicians managing these
patients should be aware of the cardiovascu-
lar complications of systemic sclerosis and
should implement appropriate screening tests
in conjunction with rheumatologists and car-
diologists. It is also essential for general and
subspecialty cardiologists to understand the
broad spectrum of organ system involvement
that can affect systemic sclerosis patients and
to tailor their investigation and management
recommendations accordingly. By designing a
multidisciplinary approach to the treatment of
systemic sclerosis patients, physicians can help
to optimize cardiovascular risk modification in
this vulnerable population. |
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