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Objectives: Systemic Sclerosis (SSc) is an autoimmune condition with underlying pathology
in the connective tissue and can affect almost any organ system mainly skin, joints, lungs, heart
and the abdomen. It usually follows a chronic course of disease. The objective of this study was
to determine the relationship of cardiac involvement with the severity of disease course in
patients with systemic sclerosis.

Methodology: Two hundred patients with a diagnosis of Systemic Sclerosis (SSc) were
evaluated for cardiac involvement via history, examination, electrocardiogram and
echocardiography. Cardiac involvement was compared across genders, age, duration of disease,
and relationship with American College of Rheumatology (ACR) scores.

Results: Cardiac abnormalities were detected in 16% of these patients. Mean age of the study
population was 38.67 £ 12.73 years including 55.5% males and 44.5% females. The mean ACR
score of the study population was 12.8 + 3. A significant relationship was observed between
the degree of cardiac involvement and ACR scores (p=0.001) while that between cardiac
abnormality and other confounding factors was non-significant i.e., gender (p=0.630), age
groups (p=0.287) and duration since diagnosis (p=0.801).

Conclusion: There is a potential association of cardiac dysfunction with how severe the
systemic sclerosis is, without a noteworthy impact of age, gender and disease duration.
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INTRODUCTION

Scleroderma originates from the Greek word
“scleros”, that means hard, thick skin.! It manifests
itself in various forms ranging from a limited form
where only skin? and subcutaneous tissues are
involved to being a more widespread systemic illness
and with such an illness is labelled systemic sclerosis
(SSc).2 Further subdivision of SSc is done based on the
extent of skin involvement that could either be Diffuse
Cutaneous (dcSSc) and Limited Cutaneous SSc
(IcSSc). The limited cutaneous type of SSc is seen
more commonly with the CREST syndrome.*

As a multisystem connective tissue disorder,® SSc may
present in various forms,® with prominent defects seen
in circulation (as Raynaud’s phenomenon), effect on
the musculoskeletal system or a more serious
involvement of the renal, pulmonary,” cardiac and
gastrointestinal systems causing both widespread
fibrotic as well as complications in the vasculature.®

On study of populations, scleroderma is prevalent in
about 4 to 489 cases per million® with true prevalence
lying at the higher end of this range mentioned, while
the number of new cases each year are about 0.6 to
122/ million persons. The geographical distribution in

prevalence varies with higher rates seen in the United
States and Australia when compared to Japan or
Europe. It is also seen more frequently in Afro-
American group.®

Cardiovascular disease is a well-known complication
in all connective tissue diseases and likely so,
involvement of this system in Systemic Sclerosis is
also multifold® ranging from valvular dysfunction,
most commonly Mitral Regurgitation to disturbances
in the conduction pathway or simply derangement of
the Left Ventricular Function.*

When the disease process is more widespread as in
Diffuse Systemic Sclerosis, chances of heart failure
and pericardial involvement were more commonly
noted.*!

Systemic sclerosis causes myocardial damage by
causing repeated focal ischemic injury leading to
myocardial fibrosis.?

Once cardiac damage is evident, it leads to poor
outcome of the disease and so it’s perhaps important
to identify or be able to predict which patients are
likely to develop cardiac disease as part of the
multisystem disorder that is Systemic Sclerosis.
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It was also observed that often patients had no
apparent cardiac symptoms and when worked up
revealed to have a high rate of cardiac abnormalities.

While there are studies conducted locally to establish
the spectrum of Systemic Sclerosis in our population,
less literature is available here to study the impact of
this rheumatological disorder on the cardiovascular
system.®

This study was done to assess the presence of a higher
ACR score with the possibility of underlying occult
cardiac involvement and so to be able to stratify
patients who probably need a more rigorous
cardiological work up when presenting to the
outdoors.

METHODOLOGY

This descriptive study was conducted at Jinnah
Hospital, Lahore from 11-03-2020 to 31-12-2020. The
sample size with a margin of error of 5% was
calculated as 200, keeping a confidence interval of
95%, considering the frequency of cardiac
involvement in patients of systemic sclerosis to be
15%?%4. The study was conducted after being approved
by the Institutional ethical review board. The patient
management was done according to the standard
protocols defined by the hospital. An informed
consent was signed by the participants.

Consecutive patients of both genders, aged between
15-65 years diagnosed with SSc for at least 6 months
based on the clinical and immune criteria were
enrolled in the study. Patients with other autoimmune
conditions and with rheumatic heart disease, ischemic
heart disease or other cardiac illnesses diagnosed
before the appearance of SSc clinical features were
excluded.

A specifically designed proforma was used to identify
the features of SSc and a formal cardiac assessment
was done by clinical evaluation, electrocardiography
and trans-thoracic  echocardiography. Cardiac
involvement was labelled if any of the
electrocardiographic or echocardiographic evidence
were detected as outlines in Figure 1. ACR scores were
calculated for all patients.

The collected data was analysed with the SPSS
(Statistical Package for Social Sciences) version 20.0.
The presence of cardiac involvement was compared
among genders, and groups according to age, duration
of disease and ACR scores were calculated. Pearson’s
chi-square test was used as the statistical tool to check

the associations considering significance at a p-value
of <0.05.

Electrocardiographic features:

= PR interval > 200 msec

= Right Bundle Branch Block (Qrs > 120msec
and “RSR” pattern in V1)

= Left Bundle Branch Block (Qrs > 120 msec
and “M” pattern in V6)

Echocardiographic features:
= Pulmonary Hypertension ( Mean pulmonary
artery pressure > 40mmHG assessed via
doppler imaging)
= Valvular involvement including Aortic / Mitral
and Tricuspid Regurgitation
= Left Ventricular systolic dysfunction. EF <
50%
= Diastolic dysfunction of at least grade II.
= Pericardial involvement
Figure 1: Electrocardiographic and
echocardiographic features of cardiac involvement
in SSc.B®

RESULTS

Mean age of the study population was 38.67 + 12.73
years including 55.5% males and 44.5% females. The
mean ACR Score was 12.8 + 3.0 (range: 9 to 28).
Cardiac involvement was seen in 32 (16.0%) patients
(figure 1). There was significant positive relationship
between cardiac involvement and ACR scores (p =
0.001). No significant association was found between
cardiac involvement and gender (p = 0.630), age
groups (p = 0.287) and disease duration (p = 0.801)
(Table 1).
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Figure 2: Overall frequency of cardiac involvement
in patients with systemic sclerosis
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Table 1: Cardiac involvement in patients with
scleroderma and association with ACR score

Total Cardiac Involvement p-

(N) Detected | Not detected | values
Gender
Males 89 13 (14.6%) 76 (85.4%) 0.63
Females | 111 19 (17.1%) 92 (82.9%) '
Age
<40

117 16 (13.7%) 101 (86.3%)
years 0.287
2 40 83 16 (19.3%) | 67 (80.7%)
years
Duration since diagnosis of systemic sclerosis
;lgnths 79 12 (15.2%) 67 (84.8%) 0501
igmhs 121 | 20(165%) | 101 (83.5%)
American College of Rheumatology (ACR) scores
<15 168 0 (0%) 168 (100%) | 0.001
>15 32 168 (100%) 0 (0%)

SSc = Systemic sclerosis, ACR = American College of
Rheumatology

DISCUSSION

Systemic sclerosis is an autoimmune connective tissue
disorder® that can cause many severe complications
of major organ systems'” including cardiac diastolic
dysfunction (16%) that is associated with mortality
exceeding that of Pulmonary Hypertension.181°
Diastolic dysfunction is considered a precursor for
Heart failure (HFpEF).*® Other cardiovascular
manifestations include increased Pulmonary artery
pressure (pulmonary hypertension)?° assessed by right
heart catheterization (15%), a reduced forced vital
capacity - <70% of the predicted value (15%), FVC
less than 80% predicted (17%). Pulmonary arterial
hypertension (PAH) poses an independent risk factor
for mortality in those with systemic sclerosis (SSc).?!
Muscle inflammation; myositis  (13%), joint
inflammation (12%), Overlap with Sjogren (13%) and
digital ulcers (15%) with complications of ulcers and
hospitalizations (13%).

Renal crisis due to scleroderma was not a common
occurrence and was seen in almost 12% of the cases.??
The prevalence of rhythm and conduction
disturbances in SSc has been estimated to be 60.9%
according to the data previously available and these
patients were relatively older and had a higher
prevalence of pulmonary arterial hypertension,
valvular disease and chamber enlargement.??

In another study it was revealed that cardiac
involvement in systemic sclerosis patients is variable
and difficult to determine because of the diversity of
manifestations. However, when clinically manifested
cardiac involvement is considered to be an important
prognostic factor. Microvascular involvement seems

to be a constant occurrence because of structural
changes and vasospasm while there are contradictory
opinions about acceleration of the atherosclerosis
process. Considering all these factors screening for
subclinical cardiac involvement via modern diagnostic
tools does provide an interesting opportunity to make
an early diagnosis and initiate prompt treatment.

Our study aims to determine if the severity of systemic
sclerosis has an impact on the cardiovascular system
so that patients with a higher ACR score can be
investigated more rigorously and perhaps earlier. The
limitations of the study are that it is a cross sectional
single centre study, and perhaps a bigger sample size
or a multi-centre study may achieve a better
association between the aforementioned and future
work might be needed to be done in this direction.

CONCLUSION

Cardiac involvement in patients of SSc is potentially
linked with the severity of SSc without significant
impacts of age, gender and disease duration. The take
home message from our study is that attempts should be
made to stratify patients with diagnosed systemic
sclerosis into having a mild or severe disease course both
clinically as well as objectively using ACR scores.
Patients with suspected extensive systemic involvement
must be subjected to non- invasive diagnostic options
including ECG, Echocardiography to determine the
cardiac dysfunction. Out-patient department follow ups
must include some emphasis on trying to determine the
involvement of organ systems that have an impact on the
prognosis.
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