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  ABSTRACT  
echo, rheumatoid  Rheumatoid arthritis (RA) is a chronic inflammatory disease of the joints 

that may also manifest with extra-articular characteristics. 

Cardiovascular disorders are among those extra-articular characteristics, 

including pericarditis, cardiomyopathy, myocarditis, cardiac 

amyloidosis, coronary vasculitis, arrhythmia, valve diseases, and, most 

significantly, congestive heart failure and ischemic heart disease. RA is 

linked to a higher death rate when compared to the general population, 

the bulk of which is caused by cardiovascular illnesses. The aim of this 

study is to assess the prevalence of Echocardiographic findings in 

patients with an established diagnosis of rheumatoid arthritis. A total of 

50 patients (42 female: 8 male) diagnosed to have RA according to the 

ACR/EULAR classification criteria for Rheumatoid arthritis were 

involved in this cross-sectional study. Data collection was done using 

questionnaires and interview. Age, gender, disease duration, current 

medications, rheumatoid factor, anti CCP and Hemoglobin 

concentration. All subjects were evaluated by Trans-thoracic 

Echocardiography to determine cardiac functional and structural 

abnormalities. Mean age for patients was 49.53± 11.55 years. 

Echocardiographic abnormalities were found in 26 (52%). Most 

common echocardiographic abnormality was diastolic dysfunction. This 

study shows significant prevalence of cardiac involvement in RA 

patients. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Unknown in its cause, rheumatoid arthritis (RA) is a chronic inflammatory condition characterized by 

symmetric, peripheral polyarthritis. It is the most prevalent variety of chronic inflammatory arthritis and 

frequently causes joint deterioration and physical impairment [1]. 

 

The incidence of RA in the United States is 0.5 per 1000 people per year on average [2]. RA affects 1% to 

2% of people worldwide, and by the time women reach the age of 70, their prevalence rises to 5% [3]. 

Between the ages of 25 and 55, the frequency of RA rises, reaches a plateau at age 75, and then starts to 

decline [4]. 
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Fatigue, subcutaneous nodules, lung involvement, seositis, peripheral neuropathy, vasculitis, and 

hematologic abnormalities are just a few of the extra-articular symptoms of RA that can occur because it is 

a systemic illness. 

 

In over 50% of all RA patients, extra-articular symptoms may appear during the clinical course of the 

disease [5], even before arthritis begins to emerge. Patients who smoke, experience early start of severe 

physical impairment, and have a positive blood Rheumatoid Factor (RF) test are more prone to develop 

extra-articular illness [5]. 

 

Cardiac involvement has been documented in the form of heart block, cardiomyopathy, coronary artery 

blockage, aortic regurgitation, and pericarditis. NSAIDs, glucocorticoids, traditional risk factors, and the 

impact of inflammatory cytokines on vascular endothelium all contribute to an elevated risk of 

cardiovascular disease [5]. 

 

The pericardium is the region of cardiac involvement in RA that occurs most frequently. Even though 

pericardial involvement can be seen in almost half of RA patients on an echocardiography or at an autopsy, 

clinical pericarditis signs only occur in less than 10% of RA patients [5]. Cardiomyopathy, another 

clinically significant RA symptom, can be brought on by diastolic dysfunction, necrotizing or 

granulomatous myocarditis, or coronary artery disease. Only cardiac MRI or echocardiography may detect 

this involvement, which may also be asymptomatic. Rarely, amyloid or rheumatoid nodules may be seen in 

the heart muscle. The most prevalent valve abnormality in RA is mitral regurgitation, which occurs more 

frequently than in the general population [5]. 

 

Cardiovascular disease is the leading cause of death for people with RA. Even after accounting for 

conventional cardiac risk factors, the prevalence of coronary artery disease and carotid atherosclerosis is 

higher in RA patients than in the general population. Serum inflammatory marker elevations appear to put 

this population at higher risk for cardiovascular disease [5]. 

 

Echocardiography seems to be very helpful in this regard. By providing a useful tool to evaluate the health 

of cardiac structures and their functional characteristics, the creation of this domain improved cardiological 

diagnostics. It made it possible to identify even small cardiac muscle, valvular, and pericardial 

abnormalities in asymptomatic people. Based on these results, numerous clinical investigations have, to 

date, concentrated on the use of echocardiography in RA and the capability of the procedure to identify 

cardiovascular problems of the disease [6]. 

 

Aim Of the Study: 

To evaluate the echocardiographic findings in patients with RA. 

 

2. PATIENTS AND METHODS 

 

2.1 Study design: 

This is cross sectional study conducted at the Rheumatology Unit of Ibn-Sena Teaching Hospital in Mosul 

City from 1st 0f October 2020 till 30 of May 2021. Ethical approval was taken from medical department, 

College of Medicine, University of Mosul. Consent was taken from participants for inclusion in the study. 

 

2.2 Sample selection: 

A total of 50 patients (42 female: 8 male) diagnosed to have RA according to the ACR/EULAR (2010) 
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classification criteria for Rheumatoid arthritis, were included in this study. 

 

2.3 Exclusion criteria: 

1. Patients not meet ACR /EULAR criteria (Appendix 1) 

2. Patients with hypertension, diabetes mellitus and ischemic heart diseases. 

 

2.4 Data collection: 

Data were collected using questionnaires which includes demographic and clinical features (age, gender, 

disease duration, and current medications) and echo findings (Appendix 2). Echocardiography was done for 

all patients with proved RA at Echo department Unit of Ibn-Sena Teaching Hospital. The study was 

performed using an PHILIPS 2006 ultrasound imaging system with a 3.5 MHz transducer. M-mode, two-

dimensional, Doppler, and color Doppler echocardiography was performed on each patient (continuous and 

pulsed wave). The size and wall thickness of the heart chambers were measured using M-mode 

echocardiography. The diastolic function was evaluated, and Simpson's formula-based estimates of 

fractional shortening (FS) and ejection fraction (EF) were made. 

 

2.5 Statistical analysis: 

Data were presented in suitable tables and figures by using SPSS package (version 25) software program. 

The independent (t) test, percentage and chi - square test was used for analysis. The p value was considered 

significant if it is less than (< 0.05). 

 

3. RESULTS 

Between October 2020 till May 2021, 50 patients with proved rheumatoid arthritis were included in this 

study with a mean age of 49.92 ± 12.55, of the total 8 (16%) were male and 42 (84%) were female. Fig.1 

 

 
Fig. 1 Gender distribution 

 

Table (1): shows the personal characteristics of the study sampled population. 

 

It has been found that all 50 patients had positive RF factor (100%) and 43 patients had ACCP positive 

(86%). 
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Table (1) Personal characteristics of the study sampled population. 

Parameters 
Rheumatoid arthritis 
(n = 50) 

Mean age (years) 49.53± 11.55 

Mean duration of RA (years) 11.18 ± 8.73 

 Gender   No. (%) 

 Male   8 (16%) 

 Female  42 (84%) 

Hematological  and serology  

          Rheumatoid factor 50(100%) 

          ACCP 43(86%) 
 

Most of the studied patients were on medical therapy. 42(84%) patients were on Methotrexate, followed by 

Azathioprine 2(4%), then Leflunomide 1(2%), MTX+AZA 1(2%), while 4(8%) on no treatment. Fig.2 

 

Out of 50 studied patients 26(52%) had cardiac involvement, this is comparable to study done by [7] were 

heart involvment was present in 53% of patients in echocardiography. 

 

 
Figure 2: distribution of medication 

 

The prevalence and characteristics of left and right echocardiographic defects are shown in table 2. Out of 

50 studied patients 26(52%) had cardiac involvement. Most common echocardiographic abnormality was 

diastolic dysfunction (abnormalities of the left ventricular filling characterized by a reduced E/A ratio) 

which was present in 26 cases (52%) followed by pulmonary hypertension 18 cases (26.18 ± 5.86), then 

84%
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https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 09, November, 2022 

  

4631 
 

Tricuspid Valve abnormality in 7 patients (14%), Mitral valve 5 (10%), and the Aortic valve 3 (6%). 

Pericardial effusion was found only in 2 patients (4%). 

 

When RA patients were compared by gender, it turned out that, contrary to what is typical of autoimmune 

disorders, females outnumbered males by a ratio of 5.1:1. Despite the fact that 42 (84%) of the 50 patients 

were female and 8 (16%) were male, there was no correlation between gender and abnormal 

echocardiogram findings in RA patients (p > 0.05). 

 

Regarding the age distribution of the patients under study in relation to the echo findings, 40% of patients (4 

out of 10) under the age of 40 exhibited aberrant findings, whereas same findings were seen in 55% of 

patients (22 out of 40) above the age of 40. These findings demonstrated a statistically significant 

association between RA patient aging and aberrant echocardiogram findings (p 0.05). The mean duration of 

RA disease in the patients under study is 11.18±8.73 years. Nine of them (18%) were categorized as having 

early RA (disease duration less than four years) and the rest 41 (82%) were categorized as having late (RA 

more than 4 years of RA). From the first group (those under 4 years); only 4 patients had LV diastolic 

dysfunction on echo examination, while 22 patients out of 26 with echo findings (84.61%) were in the 

second group (more than 4 years of RA). This indicates a significant relation between duration of RA 

disease and abnormal echocardiography findings (P<0.05). 

 

Table (2): Echo finding in the sampled population 

 
Parameters 

Rheumatoid 

arthritis 

(n = 50) 

No. Abn & % 

Mean±SD  

LVESD ( 39.42±3.7 ) mm/m2 31.16±3.40 9(18%) 

LVEDD (<56mm)(47.2±4.3)mm 43.64±6.13 16(32%) 

SEPTAL THICKNESS (8.3-11mm) 0.96 ± 0.16 6(12%) 

LVPW THICKNESS (7.5-9.8)mm 0.80 ± 0.14 3(6%) 

EF (55-70)% 58.98 ± 8.32 6(12%) 

FS (25-45) 0.34 ± 0.05 3(6%) 

E/A Ratio (1-2) 1.05 ± 0.19 26(52%) 

Diastolic dysfunction  26(52%) 
Grade1 22pt 

Grade2 2pt 

Grade3 1pt 
Grade4 1pt 

LA (2.0-4.0cm) 3.21 ± 0.43 4(8%) 

Aortic root (<40 mm men , <34mm 

female ) 
31.0 ±4.77 

6(12%) 
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MV (>3cm2)  5 (10%) 
2 Stenosis(4%) 

2 Regurg.(4%) 

1Prolaps(2%) 

AV (2cm2)  3 (6%) 
1 stenosis(2%) 

  1 regurg.(2%) 
1 As+AR(2%) 

TV ( 5cm2)  TR 7 (14%) 

RVSP (PHTN) (12.2-25mmHg)  

26.18 ± 5.86 
7 (14%) 

6 mild(12%) 
1 moderate(2%) 

Pericardium (mild effusion )  2 (4%) 
 

4. DISCUSSION 

[1] were among the first to analyze echocardiography pictures in RA patients. They found that 34% of the 

44 patients with classical or definite RA they examined in one dimension—22 of whom had palpable 

rheumatoid nodules and 22 of whom did not—had pericardial effusion. The majority of studies on RA 

patients reveal that the disease shortens patients' lives (4 years for males and 10 years for women), with 

heart involvement being the most frequent reason of this [8]. 

 

Out of 50 individuals in this study, 26 (52%) had cardiac involvement. Diastolic dysfunction (abnormalities 

of the left ventricular filling indicated by a decreased E/A ratio) was the most prevalent echocardiographic 

abnormality, with one patient having severe, three patients having moderate, and 22 patients having mild 

dysfunction. This is comparable to a research conducted separately on RA patients by [9] and Di Franco 

[10], in which, without taking the length of the disease into account, a significant percentage of patients 

displayed ventricular dysfunction on echocardiography. In addition, no significant difference was observed 

in the occurrence of diastolic dysfunction across genders; however, this result is not reliable because of the 

low number of male participants in this study. 

 

Patients in the current study who had diastolic dysfunction were noticeably older than those who did not. 

This is consistent with a research conducted in Iran by N. Saadati [15]. Aamer Sandoo assessed the clinical 

findings of 201 patients with RA in another study carried out in the UK to determine the cardiovascular risk 

factors and the hazards of cardiovascular, coronary artery, and cerebrovascular disorders as well as 

hypertension. His findings showed that cardiovascular issues were related to age [13]. The mean duration of 

RA disease in the patients under study is 11.18 ± 8.73 years. Nine of them (18%) were categorized as 

having early RA (disease duration less than four years) and the rest 41 (82%) were categorized as having 

late (RA more than 4 years of RA). From the first group (those under 4 years); only 4 patients had LV 

diastolic dysfunction on echo examination, while 22 patients out of 26 with echo findings (84.61%) were in 

the second group (more than 4 years of RA). This indicates a significant relation between duration of RA 

disease and abnormal echocardiography findings. In line with the current findings, similar study done by 

I.S. MasoolehaH in Iran [14]. have reported a significant correlation between duration of illness and cardiac 

abnormalities. 
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Regarding valvular involvment it occured with following frequency Tricuspid Valve abnormality in 7 

patients (14%), Mitral valve 5 (10%), and the Aortic valve 3 (6%). In agreement with current study, N. 

Saadati in his study in Iran on 40 patients he found that the risk of valvular disorders, especially tricuspid, 

mitral, and aortic insufficiency, was at a considerable level [13]. Likewise, Lili Pan et al. (2016) reported 

the risk of tricuspid and aortic insufficiency as higher than that of other valvular disorders [14- 16]. The risk 

of valvular disorders is significantly higher in patients with RA than in those without it [17]. 

 

Pericardial effusion was found only in 2 patients (4%). Contrary to the present study other studies found 

higher prevalance [18]. 

 

In this study we face some limitation that should be mentioned. These include the small sample size so this 

study may not representative of all patients with RA and the larger patients numbers were required for a 

more accurate result, another limitation is loss of follow up of the patients to demonstrate an improvement 

following effective treatment of RA. The study was carried out in a single centre, shortage and restrictions 

in the time period of the study is another limitation. Last and most important thing is most patients with RA 

and cardiac involvement not registered in hospital and followed as out-patient base in a private clinics. 

 

5. CONCLUSION AND RECOMMENDATIONS 

Rheumatoid arthritis has an important and significant effect on cardiac structure and function. The early 

diagnosis and management of cardiac manifestations would aid in controlling the severity of the disease and 

the overall mortality. 

 

Echocardiography is an important tool to evaluate and follow-up patients with RA. 

 

We recommend that all patients with RA should registered in a special hospital deal with all cases in the 

governorate, and a routine echo study done to evaluate the proved cases in order to be treated early before 

any irreversible cardiac damage. 
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