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ABSTRACT

Background: Rheumatoid arthritis (RA) is a polyarticular disorder with many extra-articular features. Cardiovascular disorders,
including heart failure (HF), are the leading causes of mortality in RA patients. We studied the prevalence of left ventricular
dysfunction (LVD) in patients with RA. Materials and Methods: In this cross-sectional study, we evaluated 100 consecutive patients
with RA (aged >18 years and duration >1 year) for the presence of LVD. We excluded patients with known cardiac and systemic
disorders that may contribute to LVD. LVD is defined by the presence of either left ventricular systolic dysfunction (LVSD) or left
ventricular diastolic dysfunction (LVDD), evaluated by the echocardiography. Descriptive statistics and relevant tests were used to
analyze the results. Results: The study participants (n = 100; 80F and 20M) had a mean age of 45 + 11.8 years, duration of disease
7.4 + 5.4 years, and disease activity score of 3.5 + 1.1. A total of 46 patients had symptoms of HF, but only 14% of them had signs of
HF. LVD was seen in 59 (LVSD-4, LVDD-50, and both together in 5) patients, and none of the participants had severe grades of LVSD
and LVDD. LVD showed no relation to the age of the patients (P = 0.186) and it was more with increasing duration of RA (P < 0.001)
and higher disease activity (P = 0.042). Conclusion: LVD is more common in RA patients, which increases the associated morbidity
and mortality. Higher threshold is required by the family practitioners to perform a screening echocardiography in long-standing
RA patients.
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Introduction

Rheumatoid arthritis (RA) is a chronic, systemic, inflammatory
disorder of unknown etiology that primarily involves synovial
joints.l'! In progressive disease, there is destruction of
joints due to erosion of the cartilage and bone, leading to
joint deformities.”! Although the central pathology of RA
is limited to the synovium of the diarthrodial joints, many
nonarticular organs become involved in chronic cases.”’) The
inflammatory response and the cytokines that drive the synovial
pathology are responsible for pathophysiological changes in

Address for correspondence: Dr. K. V. S. Hari Kumar,
Department of Endocrinology, Army Hospital (R&R),
Delhi Cantt, New Delhi - 110 010, India.

E-mail: hariendo@rediffmail.com

Access this article online

Quick Response Code:
Website:
www.jfmpc.com

DOI:
10.4103/2249-4863.214431

the extra-articular tissues. Nearly 40% of patients with RA
have extra-articular features over a lifetime of the disease.P!
The extra-articular features of RA include cardiac (pericarditis,
left ventricular dysfunction (LVD), and pericardial effusion),
ocular (scleritis, episcleritis, and scleromalacia perforans),
pulmonary (nodules, fibrosis, and pleural effusion),
neurological (polyneuropathy and mononeuropathy multiplex),
and hematological (anemia, eosinophilia, and thrombocytosis)
disorders.”! The extra-articular involvement also indicates the
progressive and severe nature of the underlying disease, with
an increase in the morbidity and mortality.”! The mortality
rates in patients with RA are 1.5-1.6-fold higher than in the
general population. The cardiovascular disease is the most
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common attributed cause of death, followed by infections,
pulmonary and renal disease.

Cardiac involvement of RA is in the form of pericarditis,
myocarditis, coronary artery disease, heart failure (HF),
rheumatoid nodules, atrial fibrillation, and secondary
amyloidosis.”” The incidence of HF is increased by 2 fold in
patients with RA.'! The increased cardiovascular morbidity
is mediated by the accelerated atherosclerosis, contributed by
the inflammatory cytokines.""! However, the inctreased risk of
HF is not explained completely by the traditional risk factors.
The etiopathogenetic mechanisms responsible for HF in
RA include ischemic heart disease, inflammatory mediators,
antitheumatic drug therapy, and amyloidosis.['”! Previous studies
from developed countries have shown an increased rate of death
attributed to HF in RA.[P Indian patients with RA present late
and have higher morbidity when compared with the Western
population."! The data pertaining to HF in RA are scanty from

%l Hence, we conducted this study to evaluate the

our country.
presence of LVD in patients with RA. We also studied the
relation between LVD with duration and severity of disease in

patients with RA.

Materials and Methods
Study details

The present cross-sectional study was undertaken by the
department of medicine at a tertiary level care center. We
included 100 consecutive patients with RA (age between
18 and 65 years, duration of RA more than 1 year, and
received disease-modifying agents for at least 6 months) who
attended the rheumatology/medicine outpatient department
for a regular follow-up visit. We excluded patients with
known history of cardiac disorders, diabetes, hypertension,
hypothyroidism, Cushing’s syndrome, anemia, and severe
hepatic or renal dysfunction. A detailed history was taken
from all the patients regarding the duration and severity
of RA, presence of any comorbidity and symptom of HE
Clinical examination was conducted to look for any sign of
HF in the form of gallop rhythm, pedal edema, clevated
jugular pulse, presence of third heart sound, and pulmonary
rales. Disease activity score-28 (DAS-28) was calculated based
on the number of swollen or tender joint count, erythrocyte
sedimentation rate (ESR), and subjective assessment of
disability.!"

Study interventions

Baseline investigations were performed, including hemogram,
acute phase reactants (ESR and C-reactive protein), and
biochemical parameters including liver and kidney function
tests. A chest radiograph and electrocardiogram (ECG) were
examined for signs of HE An echocardiography was done
on all patients by a single cardiologist who was blinded to
the disease activity of RA. The left ventricular (LV) systolic
function was assessed using the modified Simpson’s method
of assessing the LV end-diastolic volume (LVEDV) and LV
end-systolic volume (LVESV).'! The stroke volume (SV) is
the difference between LVEDV and LVESYV, and LV ejection
fraction (LVEF) was calculated as the ratio between the SV
and LVEDY, expressed as a percentage. LV diastolic function
was assessed by obtaining transmitral flow from the apical
four-chamber view. The sample volume was positioned at the
tip of the leaflets of the mitral valve to record transmitral flow.
The following variables were examined as parameters of LV
filling: peak of eatly (E) and late (or atrial) diastolic (A) flow
velocity, E/A ratio, and deceleration time (DT).

Definitions

RA was diagnosed if a patient meets at least four of
seven criteria based on the 1987 ACR guidelines, and
criteria number 1-4 should have been present for at
least 6 weeks.!" LVD is indicated by the presence of
either LV systolic dysfunction (LVSD) or LV diastolic
dysfunction (LVDD) or both together. LVSD is defined as
the presence of LVEF <55%, and LVDD is defined based on
the E/A ratio and DT as per the standard echocardiographic
parameters.'”) The LVSD and LVDD are further graded in
severity as shown in Table 1.

Statistical analysis

Descriptive statistics were used to summarize the demographic
and echocardiographic findings. For all the measurable data,
two group means were compared using Student’s ~test and
analysis of variance for more than two groups. The degrees of
association between various measurable data were calculated
using Spearman’s coefficient of correlation. We used Chi-square
test or Fisher’s exact test for all the categorical variables. P < 0.05
was considered statistically significant, and all the tests were
done using the GraphPad Prism Software, Version 6 (GraphPad
Software, San Diego, CA, USA).

Table 1: Grading of left ventricular systolic and diastolic dysfunction

LV systolic dysfunction Grade LV diastolic dysfunction

Interpretation LVEF (%) Parameters Interpretation

Normal >55 0 0.75< E/A<1.5, DT >140 ms Normal

Bordetline 45-55 1 E/A <0.75 Impaired relaxation

Mild 35-45 2 0.75< E/A<1.5, DT >140 ms Moderate, pseudonormal
Moderate 25-35 3 E/A >1.5, DT <140 ms Severe, reversible restrictive
Severe <25 4 E/A >1.5, DT <140 ms Severe, fixed restrictive

LV: Left ventricular; LVEF: Left ventricular ejection fraction; DT: Deceleration time
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Results

The study participants (#z = 100; 80F and 20M) had a mean age of
45 + 11.8 years, duration of disease of 7.4 £ 5.4 years, and mean
DAS score of 3.5 = 1.1. The majority of the participants were
younger than 50 years and had duration of RA above 5 years.
The DAS-28 score was <5.1 in ninety participants showing a
relatively well-controlled disease activity in the majority of the
participants. A total of 46 patients had symptoms of HE, and
dyspnea was the most common symptom. The signs suggestive
of HF were evident in only 14% of the patients. Evidence of
HF on chest radiograph was present in 5%, and ECG changes
suggestive of ventricular dysfunction were observed in 24% of
the participants.

LVSD was noted in 9 participants (Grade-1 in 6 and Grade-2 in 3)
and LVDD in 55 patients (Grade-1 in 48 and Grade-2 in 7). None
of the participants had severe grades of LVSD and LVDD in
our study. Together, LVD (ptesence of either LVSD/LVDD
or both) was observed in 59 participants (59%), of which 5
participants had both LVSD and LVDD as shown in Figure 1.
Asymptomatic LVD was detected in 11 patients, which was
entirely LVDD in nature. Other echocardiographic findings
include trivial mitral regurgitation (MR) (eight patients),
concentric LVH (eight patients), mild pericardial effusion (three
patients), and global hypokinesia (one patient). The presence of
LVD showed no relation to the age of the patients (P = 0.186)
and was higher in males than female patients (85% and 52.5%,
respectively). The presence of LVD was more with an increasing
duration of RA (P < 0.001) and higher DAS-28 score (P = 0.042)
as shown in Figure 2.

Discussion

Our study showed the prevalence of LVD in almost two-thirds
of the RA population of India. Our data also suggest that
LVD is higher in long-standing and severe RA patients. The
data also suggest that many of these patients are asymptomatic
and are picked up by the routine screening echocardiography.
Our findings have certain clinical implications for the family

Figure 1: Prevalence of left ventricular dysfunction
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practitioners who are involved in the routine care of these
patients. First, it is essential to ask for relevant cardiovascular
symptoms at every visit to the clinic. Second, the RA patients with
disease duration beyond 5 years should be referred for a screening
echocardiography to identify the presence of asymptomatic
LVD.P" Eatly diagnosis and proper management will go a long

way in improving the quality of life of these patients."

Our study also highlights the increased prevalence of LVD in
RA patients despite exclusion of other known causes of the
LVD. The overall prevalence of HF in the general population
is about 2%, LLVSD in 6%, and that of LVDD in 27%.%>? In
comparison, our data showed LVSD in 9% and LVDD in 55%
of the patients with RA. Previous studies on HF in RA showed
conflicting results due to the differences in study population,
evaluation methods, and the defining critetia.'*"! Bhatia e/ a/.
showed a higher prevalence of LVSD in RA patients (10.2%)
when compared with control population (5.3%).21 However, the
patients were older than the controls, and they did not exclude
patients with known cardiovascular risk factors. Wislowska ez a.
also showed a depressed LVEF in a group of 100 RA patients
compared with 100 matched controls.® The RA patients had
significant valvular heart disease than the controls (39% vs. 19%),
thereby confounding their results. Later studies have failed to
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Figure 2: Relation of left ventricular dysfunction according to the
disease duration (a) and disease activity score-28 score (b)
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establish the above finding, and our study also showed a trivial
MR in only 8% of patients. Few authors have shown preserved
LV function and increased L.V mass in RA patients independent

of cardiovascular risk factors.*>?"]

The association of RA with LVDD has also given conflicting
results regarding the prevalence. Liang e a/. showed LVDD in 31%
of RA patients in comparison with general population (26%).2*
The disease duration and interleukin-6 level were independently
associated with LVDD with RA even after adjustment for other
cardiovascular risk factors. However, Abdul Muizz e/ a/. showed
a higher prevalence of LVDD in the control group (51%) than
in RA (47%) patients.® Their study showed no significant
correlations between the duration of disease, severity, and LVD.
Our study showed a higher prevalence of LVDD in patients
with RA (57%) compared to the general population (27.3%).
Asymptomatic LVDD is also seen in 11% of the patients, and
there was a strong correlation with the duration and severity

of RA.

The presence of LVDD with preserved ejection fraction,
or isolated diastolic dysfunction, has been previously
associated with a marked increase in mortality in the
general population.P?"! The mechanisms responsible
for LVDD in RA include fibrous scarring of the
myocardium, myocardial infarction, focal inflammation,
vasculitis, and amyloidosis.’? The cardiac involvement
of RA includes pericardial (pericarditis and pericardial
effusion), myocardial (HE, LVD, fibrosis, and amyloidosis),
endocardial (Libman-—Sacks endocarditis and valvular
regurgitation), electrical (arrhythmias, sudden cardiac deaths,
atrioventricular blocks, and supraventricular arrhythmia), and
vascular (coronary artery disease, vasculitis, and thrombosis)
complications.”! The strengths of our study include proper
echocardiographic assessment of all the patients and close
follow-up in a single center. The limitations of our study
include small sample size, cross-sectional design, and lack of
evaluation of other biochemical markers for HE.

Conclusion

To conclude, a majority of RA patients have LVD, which
is associated with the duration and severity of the illness.
A close vigil is essential by the family practitioners to
screen the RA patients at an appropriate time to identify
the underlying LVD. Further large-scale studies with more
number of patients are required to confirm the findings
observed in our study.
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