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ABSTRACT
Background: The incidence of cardiac anomalies in patients with connective tissue
disorders (CTD) and related risk factors are poorly understood in modern India.
Methods: 35 consecutive CTD patients who presented to our outpatient department and
had no substantial cardiovascular risk factors at baseline were prospectively tracked.
We also kept track of data from controls who were matched for age and gender.
Following normal investigations, echocardiography and a 12-lead electrocardiogram
were performed on all patients and controls.
Results: 19 (54.3%) patients with systemic lupus erythematosus, 12 (34.3%) patients
with systemic sclerosis, 2 (5.7%) patients with mixed CTD, and one (2.9%) patient with
overlap syndrome and dermatomyositis made up the CTD group. 71.4 percent of CTD
patients had cardiovascular involvement on echocardiography, despite the fact that the
majority of them had no cardiac symptoms. Three (8.6%) CTD patients showed overt
left ventricular (LV) systolic dysfunction, whereas 13 (37.1%) showed subclinical LV
systolic dysfunction. 11.4 percent (n = 4) of the patients had LV diastolic dysfunction.
Rv systolic dysfunction affected 20% of the individuals (n = 7). Forty percent (n = 14) of
CTD patients had pulmonary hypertension.
Conclusion: In the current investigation, roughly one-third of CTD patients had
subclinical LV systolic dysfunction and pulmonary hypertension. In order to guarantee
prompt diagnosis and treatment for CTD, it is essential to test for certain abnormalities.
INTRODUCTION
An antibody or T-cell reaction against a self-antigen causes connective tissue disorders
(CTD), a set of autoimmune, multisystem, chronic inflammatory diseases that ultimately
cause tissue destruction and organ failure. An overt CTD is the result of the immune system's
genetic predisposition and environmental stimuli. The pulmonary, renal, musculoskeletal,
gastrointestinal, neurological, and haematological organ systems are among the specific or
multiple organ systems that the antibodies target. The involvement of the cardiovascular
system is one of the main causes of morbidity and mortality in CTD patients [2]. All of the
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heart's structural elements, including the pericardium, conduction system, myocardium,
valves, and coronary arteries, may be targeted by cardiac involvement in CTDs [3].The most
typical cardiac anomaly in SLE is Libman-Sacks endocarditis, which has been detected in up
to 50% of patients at necropsy in the past [4]. Pericarditis is a typical cardiac symptom of
CTDs that can occur in up to 39% of patients of SLE5 and up to 43% of cases of MCTD [6].
At the time of diagnosis in the past, cardiac symptoms were severe, frequently fatal, and
frequently discovered through postmortem exams [4].However, because to advancements in
diagnostic technology, cardiac symptoms are now frequently modest and asymptomatic as
they can be detected early by non-invasive procedures like echocardiography during the
beginning stages of CTDs [7]. However, there are few recent data from India about the
incidence of structural and functional heart abnormalities in CTD patients and associated risk
factors.
METHODS
STUDY DESIGN
This study was carried out as a case-control experiment at the dermatology and cardiology
departments of our institute, a tertiary care hospital.
PATIENT SELECTION
All patients with CTD who had been diagnosed repeatedly over the course of a year in the
dermatology department of our institute using accepted criteria were screened for enrollment,
and those who were willing to participate were included. The control population was
comprised of the patient's attendants, family members, friends, and patients who visited the
dermatology out-patient department for minor skin conditions like fungal infections, common
warts, acne patients, etc. They were screened to be enrolled as age- and sex-matched controls.
Patients with congenital heart conditions, a history of coronary artery disease, associated
malignancies, chronic obstructive pulmonary diseases, pulmonary fibrosis brought on by
infections, patients older than 60, patients with poor echo windows, and patients who were
unwilling to participate were among the exclusion criteria.Patients with additional
complicating conditions were also disqualified, including diabetes, hypertension, and
smoking.
DATA COLLECTION
Demographic information and medical history were self-reported, and was captured using a
structured data recording format. Anthropometric and blood pressure measurements were
then performed using verified instruments and according to accepted protocols. Body mass
index (BMI) is determined by dividing a person's weight in kilogrammes by their height in
square metres (kg/m2). According to the defined data format, the mucocutaneous examination
was conducted. Systemic Lupus Erythematosus Disease Activity Index (SLEDAI) and
modified Rodnan skin score were used to measure the severity of the disease in SLE and SSc,
respectively. In a fasted state, approximately 10 cc of blood was extracted and collected in
separate vials with the proper reagents for biochemistry and hemogram. The creatinine
clearance was calculated using the Cockcroft-Gault equation.Pneumopulmonary function
tests were also used to assess pulmonary health. To examine the heart rate, rhythm,
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characteristics of ventricular hypertrophy, previous myocardial infarction, and conduction
anomalies, all participants had 12-lead "electrocardiograms" (ECG). In order to record
various parameters, "echocardiography" was performed using an I33 echo machine from
Philips medical system equipped with a 2 to 5 broad band phased array probe.
STATISTICAL ANALYSIS
For categorical variables, absolute frequency, relative frequency, mean ±SD (standard
deviation), and continuous variables with non-normal distribution, median and interquartile
range, respectively, were presented. Using the unpaired t test and the chi-square test,
respectively, the difference between case and control groups of continuous variables and
categorical variables was examined. To ascertain the independent association of the clinical
parameters, multivariable logistic regression was used to model variables that were found to
have a significant association with outcomes in univariate analysis. Software called Epi-info,
version 3.4.3, was used to examine the data. Statistical significance was defined as a P value
of less than 0.05.
RESULTS
DEMOGRAPHICS
The study explored enrolling 46 consecutive CTD patients, of whom 11 satisfied the
exclusion criteria, leaving 35 CTD patients for the final analysis. The study also included an
equal number (n = 35) of controls who were matched for age and sex. There were 19 (54.3%)
patients with SLE, 12 (34.3%) with SSc, 2 (5.7%) with MCTD, and one (2.9%) with overlap
syndrome and diabetes mellitus. The average age of CTD patients and the control group was
33.7 ±11.9 years for the former and 36.9 ±12.5 years for the latter. As seen in Table 1, there
were 33 (94.3%) more female subjects than male.
Table 1: Characteristics of the Patient and Control Group
Characteristics
CTD Group Control Group P value
37.0±12.6
33.6±12.0
.26
Age
32
32
.70
Female
10
1
.0001*
History
20.0± 3.05
20.6± 2.98
.47
BMI
12
1
.0001*
Chestpain
2
0
.49
Breathlessness
3
0
.07
Palpitation
Thrombotic events
11.4±1.6
12.0±1.3
.09
Hemoglobin
72.4±7.5
73.6±6.7
.43
DiastolicBP
111.3 ±14.0
112.0±9.8
.77
SystolicBP
130.6 ± 49.2
97.7 ± 18.6
.003*
S. Triglyceride
159.6 ± 36.8
158.6 ± 28.7
.79
S. Cholesterol
4.1±0.7
4.6±0.5
.10
S.uricacid
85.5± 22.1
86.0±19.7
.91
S.LDL
42.3 ± 10.3
45.3 ± 9.1
.20
S. HDL
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S.creatinine
S. Albumin
Restrictive Lung disease on
pulmonary function test
ESR
RBS
Deranged LFT
ECG finding
LVH
AF
HR
ECHO findings
RVSD
LVSD
LVDD
Subclinical
Overt
PAH

0.6±0.02
5 ± 0.6

0.6±0.03
4.0 ± 0.3

.10
.44

24

1

.0001

24
86.0 ± 14.5
13

6
83.3 ± 10.3
2

.001*
.40
.0001*

2
0
84±9.1

1
0
83.8±5.0

.4

6
15
5
12
4
15

0
3
0
3
0
2

.46
.005
.0001*
.06

.003

LEFT VENTRICULAR AND RIGHT VENTRICULAR SYSTOLIC DYSFUNCTION
There was no discernible change in the LVEF between the CTD group and the controls when
the LV systolic function was evaluated by recording LVEF (64.2 ±6.3 vs. 66.3 ±4.9, P =
0.31). In CTD patients compared to controls, the absolute value of global longitudinal on
strain imaging was reduced (-20.1 ±2.5 vs -22.5 ± 1.4, P <0.0001). There was no discernible
difference between the two groups' absolute values of global circumferential strain (-21.5 ±
3.9 vs. -22.8 ± 2.4; P =0.1). Three (8.6%) of the patients, who were thought to have overt LV
systolic dysfunction, had aberrant LVEF.Additionally, systolic dysfunction was detected by
global strain imaging in the longitudinal plane and circumferential plane in 9 (28.1%) and 7
(25.9%) patients, respectively. As a result, the prevalence of LV systolic dysfunction in the
current study was 45.7 percent (n = 16). LVSD was observed in 45.7 percent of SLE patients
(n = 9) and 33.3 percent of SSc patients (n = 4) among subsets of CTD.
Table 2: Risk determinants of LV and RV systolic dysfunction
LV systolic dysfunction
RV systolic dysfunction
CTD without
CTD with
CTD with
CTD with
LVSD
LVSD
RVSD
RVSD
38.7±10.1
35.6±14.5
37±13.2
32.7±8.0
Age
4
5
5
2
History
7
4
4.0
4
Disease duration
26
22.4
14
3
ESR
2
1
2
1
Dyspnea Chest pain
13
3
14
3
ANA
6
5
8
3
Hypertriglyceridemia
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Hematology
abnormalities
Deranged PFT
Deranged LFT
Type of CFTSSc/SLE
GFR
Photosensitivity
GIT involvement
Discoid rash
Arthritis
Parenchymal lung
changes on CXR
ILD on HRCT
Sclerodactyly
Oral mucosal ulcers
On treatment at
enrolment
Urine proteins

5

5

9

1

12
7

10
7

19
11

4
1

13

5

15

4

84.3±28.7
10
5
4
3

90.4±26.8
14
3
8
6

86.1±29.6
3
4
9
5

90.6±17
4
3
1
2

2

5

-

-

4
7
2

7
7
2

9
-

2
-

9

14

-

-

-

-

7

2

DISCUSSION
The structural harm to the myocardium, pericardium, and valves may be caused by
autoimmune immunoinflammatory injury. As a result, patients with CTD who exhibit signs
of a systemic inflammatory state are prone to experience cardiovascular system involvement.
[8,9] There aren't any case-control prospective studies from an Indian population that show
the same thing, though.
In the current investigation, which included 35 CTD patients and 35 age- and sex-matched
controls, we looked into the cardiac involvement in CTD patients who were mostly SLE and
SSc patients who mainly displayed cutaneous symptoms. There were no RhA, Sjögren's
syndrome, or PM patients in the current study population of CTD. Overall, 25 individuals
(71.4 percent) had structural and functional abnormalities in their hearts, which is a result of
cardiac involvement. 16 (45.7%) and 7 (20%) patients, respectively, had systolic dysfunction
(overt and/or subclinical) of the LV and RV, and 4 (11.4%) patients had diastolic dysfunction
of the left ventricle. There were 9 (25.7%) and 2 (5.7%) individuals with tricuspid and mitral
valve valvular incompetence, respectively.
Overall, CTD has been linked to both conventional and unconventional cardiovascular
involvement risk factors. Traditional risk factors for cardiovascular disease include high
blood pressure, diabetes mellitus, dyslipidemia, male gender, metabolic syndrome, obesity,
smoking, advanced age, menopause status, family history of the disease, HRT, and
hyperhomocysteinemia. [10] Polyautoimmunity, elevated ESR and C-reactive protein, higher
disease activity, organ damage, longer disease duration, medication, long-term steroid
therapy, and renal involvement are non-traditional variables. [10]To assess the consistent
prevalence of cardiac involvement among CTD patients, we had all smokers, people with
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hypertension and diabetes, and people over 60 years old eliminated from the study.
Additionally, 94.6 percent of the participants were female. We found that patients with SLE
had a greater prevalence of ventricular dysfunction among various subsets of the CTD
population, but no statistical evidence could be found to support this link.
In a retrospective case-control research involving 436 patients with CTD and 436 controls,
Wang et al. [2] found that 42.4% of patients had LV systolic dysfunction. The presence of
ventricular dilatation, regional wall motion abnormalities, and a decreased LVEF, however,
were the criteria employed to define myocardial function restriction. Imaging of strain was
not used. Similar to these researchers, numerous additional researchers [11-13] studied LVSD
in a diverse population of CTD and found worse systolic function as compared to healthy
controls. They did not, however, mention the common clinical and subclinical systolic
dysfunctions.Only 3 (8.6%) of the CTD patients in the current investigation had overt LV
systolic dysfunction, although strain imaging revealed subclinical LV systolic dysfunction in
13 (37.1%) of the patients. In a case-control study including 22 patients with SSc, Spethmann
et al.18 found subclinical LV systolic dysfunction using strain imaging and reported a
prevalence of 40.9 percent. Our findings show how strain imaging can help patients with
CTD discover LV dysfunction early on, before it becomes clinically obvious [15-18, 20].
In this study, we discovered a statistically significant relationship between photosensitivity
and the kind of treatment, i.e., high dose, long-term steroid therapy at the time of enrolment
with LVSD. On univariate analysis, discoid rash also had significant results. However, none
of the prior research have identified photosensitivity and discoid rash as significant predictors
of cardiac involvement in CTD. Previous studies have detected disease duration as a factor
for LVSD. Curiosity is sparked by this, but larger research are required to confirm and
uncover the potential cause of this correlation.
Patients with CTD also experience problems with the right ventricle's systolic functions.
According to Karna et al. [19], the patient group's MPI values were substantially higher than
those of the controls (0.54 + 0.26 vs. 0.35 + 0.07, P <.001), indicating overall worsened right
ventricular performance.In the current study, patients with CTD also had higher MPI values.
Similar to our investigation, Buss et al. [14] showed significantly lower TAPSE levels among
the CTD group. Due to the small sample size of CTD patients with RV dysfunction, it is
possible that no statistically significant RVSD determinants were found, despite RVSD being
present in 20% (n = 7) of the study's CTD patients. Therefore, to assess the risk drivers,
larger sample size research in the future are needed [21-23].
CONCLUSION
71.4 percent of CTD patients have cardiovascular problems, the majority of whom are
asymptomatic. Utilizing strain imaging, the most prevalent sign was subclinical LV systolic
failure. Patients who received long-term steroid therapy and photosensitivity were more
likely to have LV systolic dysfunction. In almost one-third of CTD patients, pulmonary
hypertension was discovered. Only a small number of CTD patients had significant cardiac
involvement, as evidenced by overt LV systolic failure and mild valvular incompetence.
Furthermore, to verify these results, long-term studies with a larger population of CTD
patients are required. Such information is required to develop cardiovascular problems
screening techniques for CTD patients.

2944

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 9, Issue 4, Summer 2022

REFERENCES
1. Mayr A, Kitterer D, Latus J, et al. Evaluation of myocardial involvement in patients with
connective tissue disorders: a multi-parametric cardiovascular magnetic resonance study.
J Cardiovasc MagnReson. 2016;18:67-76.
2. Wang X, Lou M, Li Y, et al. Cardiovascular Involvement in connective tissue disease: the
role of interstitial lung disease. PLoS One. March 16, 2015;10(3):e0121976.
3. Wozniacka A, Cygankiewicz I, Chudzik M, Drzejowska AS, Wranicz JK. The cardiac
safety of chloroquine phosphate treatment in patients with systemic lupus erythematosus:
the influence on arrhythmia, heart rate variability and repolarization parameters. Lupus.
2006;15:521-525.
4. Cervera R, Font J, Pare C, et al. Cardiac disease in systemic lupus erythematosus:
prospective study of 70 patients. Ann Rheum Dis. 1992;51:156-159.
5. Badui E, Garcia-Rubi D, Robles E, et al. Cardiovascular manifestations in systemic lupus
erythematosus. Angiology. 1985;36:431-441.
6. Ungprasert P, Wannarong T, Panichsillapakit T, et al. Cardiac involvement in mixed
connective tissue disease: a systemic review. Int J Cardiol. 2014;171:326-330.
7. Tincani A, Rebaioli CB, Taglietti M, Shoenfeld Y. Heart involvement in systemic lupus
erythematosus, antiphospholipid syndrome and neonatal lupus. Rheumatology. 2006;45:813.
8. Lang RM, Badano LP, Mor-Avi V, et al. Recommendations for cardiac chamber
quantification by echocardiography in adults: an update from the American society of
echocadiography and the European association of cardiovascular imaging. J Am Soc
Echocardiogr. 2015;28:1-39.
9. Nagueh SF, Smiseth OA, Appleton CP, Byrd BF, Dokainish H, Edvardsen T.
Recommendations for the evaluation of left ventricular diastolic function by
echocardiography: an update from the American society of echocardiography and the
European association of cardiovascular imaging. J Am Soc Echocardiogr. 2016;29:277314.
10. Galie N, Humbert M, Vachiery JL, et al. 2015ESC/ERS guidelines for the diagnosis and
treatment of pulmonary hypertension. Eur Heart J. 2016;37:67-119.
11. Stone NJ, Robinson JG, Lichtenstein AH, et al. 2013 ACC/ AHA guideline on the
treatment of blood cholesterol to reduce atherosclerotic cardiovascular risk in adults: a
report of the American College of Cardiology/American heart association task force on
practice guideline. J Am Coll Cardiol. 2014;63:2889-2934.
12. Bossone E, D’Andrea A, D’Alto M, Citro R, Argiento P, Ferrara F. Echocardiography in
pulmonary arterial hypertension: from diagnosis to prognosis. J Am Soc Echocardiogr.
2013;26:1-14.
13. Kalke S, Balakrishanan C, Mangat G, Mittal G, Kumar N, Joshi VR. Echocardiography in
systemic lupus erythematosus. Lupus. 1998;7:540-544.
14. Buss SJ, Wolf D, Korosoglou G, et al. Myocardial left ventricular dysfunction in
patients with systemic lupus erythematosus: new insights from tissue doppler and
strain imaging. J Rheumatol. 2010;37:79-86.

2945

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 9, Issue 4, Summer 2022

15. Amaya-Amaya J, Montoya-Sánchez L, Rojas-Villarraga A. Cardiovascular involvement
in autoimmune diseases. Biomed Res Int. 2014;367359:1-32.
16. Wislowska M, Derej D, Kochmajski M, Sypuia S, Rozbicka J. Systolic and diastolic heart
function in SLE patients. Rheumatol Int. 2009;29:1469-1476.
17. Meune C, Avouac J, Wahbi K, et al. Cardiac involvement in systemic sclerosis assessed
by tissue-Doppler echocardiography during routine care. Arthritis Rheum. 2008;58:18031809.
18. Spethmann S, Dreger H, Schattke S, et al. Two-dimensional speckle tracking of the left
ventricle in patients with systemic sclerosis for an early detection of myocardial
involvement. Eur Heart J Cardiovas Imaging. 2012;13:863-1870.
19. Karna SK, Rohit MK, Wanchu A. Right ventricular thickness as predictor of global
myocardial performance in systemic sclerosis: a Doppler tissue imaging study. Indian
Heart J. 2015;67:521-528.
20. Kini S, Vekhande C, LondheyV. A cross-sectional study of cardiovascular involvement in
systemic lupus erythematosus in an urban Indian tertiary care centre with emphasis on 2D echocardiography. J Assoc Physicians India. 2017;65:59-64.
21. Roque MCF, Sampaio-Barros PD, Arruda AL, et al. Evaluation of left ventricular
diastolic function by echocardiography with tissue Doppler in systemic sclerosis. Arq
Bras Cardiol. 2017;109(5):410-415.
22. Vijayaraghavan G, Sivasankaran S. Global longitudinal strain: a practical step-by-step
approach to longitudinal strain imaging. J Indian AcadEchocardiogr Cardiovasc
Imaging. 2020;4:22-28.
23. Tops LF, Delgado V, Marsan NA, Bax JJ. Myocardial strain to detect subtle left
ventricular systolic dysfunction. Eur J Heart Fail. 2017;19(3):307-313.

2946

