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Introduction
Besides articular symptoms, rheumatoid arthritis (RA) can be 

associated with extra-articular features. Among those extra-articular 
features, cardiovascular diseases are common, including pericarditis, 
cardiomyopathy, cardiac amyloidosis, coronary vasculitis, arrhythmia, 
valve diseases, congestive heart failure, and ischemic heart disease [1]. 
It is a chronic inflammatory disease affecting 1% of the population 
[2,3]. Apart from the extra-articular manifestations, it is associated 
with an increased risk of cardiovascular events [4]. The mechanisms 
that explain the rise in cardiovascular morbidity and mortality have not 
yet been elucidated. However, it seems that traditional cardiovascular 
risk factors contribute but elements specific to RA, including the 
existence of a chronic inflammation of the endothelium exposed to 
accelerated atherosclerosis [5]. Mark cardiovascular abnormalities 
based on the ECG, which is a non-invasive, relatively acceptable cost. 
It is in this light that we conducted this study whose objective was to 
investigate electrocardiographic abnormalities in rheumatoid arthritis, 

in a population of Senegalese patients, asymptomatic cardiovascular 
plan.

Patients and Methods
This is a descriptive cross-sectional study, including outpatients 

in the internal medicine department of Hospital-University Centre 
Aristide Le Dantec in Dakar, Senegal, with a diagnosis of rheumatoid 
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Abstract
Introduction: In patients with rheumatoid arthritis, cardiovascular involvement is common, may have serious 

consequences, and can contribute to worsening of patient’s outcome. The realization of systematic electrocardiogram 
can help to detect earlier cardiac abnormalities and place in a logical secondary prevention.

Our purpose of this study was to investigate the electrocardiographic abnormalities in a population of Senegalese 
patients with rheumatoid arthritis without clinically evident cardiovascular manifestations. 

Patients and methods: The study was performed as a cross-sectional study, which included prospectively 
73 patients of both sexes aged at least 18 years in the internal medicine department of University Hospital Center 
Aristide Le Dantec in Dakar, Senegal, fulfilling the criteria for definite or classical rheumatoid arthritis according 
to the criteria of the American Rheumatism Association. It focused on a sample of following clinical examination, 
we conducted laboratory tests (CRP, fibrinogen, ESR, Rheumatoid factors: Latex and Waaler Rose, Anti-CCP, 
antinuclear factors and antibodies anti-ENA), a standard ECG. Data were analyzed using a descriptive study of the 
different variables with the calculation of proportions for categorical variables, and the positional parameters and 
dispersion for quantitative variables.

Results: All patients had normal ECG and no cardiac symptoms or dyspnoea on effort. The study included 
73 patients (68 females and 5males) with rheumatoid arthritis without obvious cardiac events meet the criteria 
of definition of the ACR 1987. The mean age was 44.17 ± 14.43 years with extremes of 18 and 75 years. The 
mean duration of RA was 5.93 ± 4.78 years. The concept of family inflammatory arthritis was reported in 35.60% 
of cases and almost one in six patients had at least a factor of cardiovascular risk (16.96%). Electrocardiographic 
abnormalities found were dominated by left ventricular hypertrophy encountered in 34 patients (46.57%), left atrial 
enlargement in 32.90% of cases, 16.44% of patients had left axis deviation. The myocardial hyper excitability was 
present in 8 patients (11.19%), including 6 (8.45%) ventricular premature beats found in patients with active RA. 
Twenty-six patients had signs consistent with an ischemia and/or myocardial injury is a rate of 35.61%.

Conclusion: The realization of the electrocardiogram in patients with rheumatoid arthritis without clinically 
evident cardiovascular manifestations allows highlighting cardiovascular abnormalities related to the natural course 
of the disease.
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arthritis in asymptomatic cardiovascular plan. It covered a sample of 73 
patients of both sexes aged at least 18 years old, collected between April 
2009 and May 2010. Patients with rheumatoid arthritis that meet the 
criteria of the American College of Rheumatology [6] and asymptomatic 
cardiovascular level, wishing to participate in the study were included. 
For each patient, the following data were systematically collected: age, 
sex, duration of disease progression, clinical manifestations, successive 
treatments (especially steroids), the disease activity score (DAS 28), 
the presence of atherosclerotic risk factors (hypertension, diabetes, 
dyslipidemia, and smoking), as recommended by the Afssaps [7]. Have 
been excluded from the study all patients with known cardiac disease 
outside the blood pressure, symptoms suggestive of cardiovascular 
disease or treatment referred cardiology (excluding high blood 
pressure). The results of laboratory tests was collected sedimentation 
rate (ESR), C-reactive protein (CRP), rheumatoid factor (FR) (Latex 
and Waaler Rose), anti-nuclear antibodies (ANA), anti-dsDNA 
antibodies and antipeptides citric citrullinated (anti-CCP). Patients 
selected for the study had a resting ECG (standard, 12-lead). Were 
analyzed PR interval, QRS duration and QT interval, cardiac electrical 
axis; the presence or absence of ectopic beat, rhythm disorder, disorder 
atrioventricular or interventricular conduction, a microvolt age and 
anomalies which could towards myocardial ischemia (modification of 
repolarization, Q waves of necrosis or equivalent). Abnormalities of 
the QT interval (lengthening or shortening calculated using Bazett’s 
formula) were consistently mentioned.

Data Processing
The analysis plan was made according to a descriptive study of the 

different variables with the calculation of proportions for categorical 
variables, and the position and dispersion parameters for quantitative 
variables using the SPSS17 program.

Results
Seventy-three patients with asymptomatic cardiovascular RA, 

meeting the definition of ACR criteria 1987 were enrolled including 65 
women. The mean age was 44.17 ± 14.43 years (18-75 years). Clinical 
and laboratory characteristics of patients are summarized in Tables 1 
and 2. Main electrocardiographic data are reported in Table 3. There is 
a significant number of left ventricular hypertrophy (46.57%) and left 
atrial (32.90%). From the analysis, it appeared that the existence of these 
abnormalities was correlated with age. In bivariate analysis, our study 
showed that left ventricular hypertrophy was associated with increased 
left ventricular mass in 21 patients (28.76%). Left axis deviation was 
found in 16.44% of patients. Myocardial hyperexcitability was present 
in 8 patients (11.19%) of which 6 (8.45%) premature ventricular found 
in patients with active RA. Twenty-six patients had signs consistent 
with ischemia and/or myocardial injury or a rate of 35.61%.

Discussion
Studies have highlighted the importance of cardiovascular risk 

[8] and the value of routine electrocardiography in RA [9]. To our 

knowledge, this is one of the first African studies who studied electrical 
abnormalities in RA in asymptomatic patients at heart level. Analysis 
of the results of CV event risk factors in our study puts forward instead 
of conventional risk factors where the overall prevalence was 16.33%, 
and especially hypertension 20.55%. Hypertension was known in 60% 
and unknown in 40% and suggests the importance of screening and 
systematic support for it in the PR. The concept of family inflammatory 
rheumatism was reported in 35.60% of cases. Our results are consistent 
with those in the literature who see a risk of occurrence of a PR 2-3 
times higher in the offspring of a patient with the disease, however, 
although it is not a genetically transmitted disease [10,11]. In Senegal, 
a case of PR in four part of an inflammatory arthritis family [12]. 
Electrocardiographic abnormalities during the observed RA are 
different. In our study, they are essentially dominated by left ventricular 
hypertrophy (46.57%), where nearly one in two patients presented this 
anomaly.

The fact is that just as the left atrial hypertrophy, the left ventricular 
hypertrophy were observed especially after the after the age of 50 years. 
The explanation could be related to the natural history of arthritis which 
is considered our day as a cardiovascular risk factor [4] but mainly 
from the combination of other comorbidities including diabetes, 
hypertension and age [13]. The disorder association of the minor 
conduction (1st degree AV block) is rarely encountered in our study, 
as pointed out by Goulenok [9]. Abnormalities PQ segment (offset) 
found in 10 patients (13.70%) could be related to the inflammation 
of the pericardium induced by RA. Myocardial hyperexcitability is 
found in our patients in the form of premature beat is related to disease 

n Percentage
Age(years): Average ± SD 

Male 
Female

Sex ratio : M/F
Hypertension 

Diabetes
Dyslipidemia

smoking

44,17 ± 14,43
8
65

8/65
15
4
2
5

10,96
84,04
0,12
20,55
5,48
2,74
6,8

Table 1: Demographic characteristics and risk factors for Rheumatoid Arthritis.

Characteristics of rheumatoid arthritis n=73
Mean disease duration (year) ± SD 5,93 ± 4,78
Nodule(%) 3 (4,11%)
DAS 28 (mean score) 5,5
FR(UI/ml) : % (taux moyen) 76,4 (88,1)
Ac anti-CCP(UI/ml): (taux moyen) 52,05 (205,95)
PRC(mg/l) : moyenne 41,32
ESR(mm/first hour) : mean 38,96 ± 23
Family history of rheumatoid arthritis: n(%) 26 (355,60%)

Table 2: Characteristics of Rheumatoid Arthritis.

Parameters ECG n=73
Average heart rate ± SD 82,80 ± 16,22
PR interval (ms) mean ± SD 150,50 ± 20,82
QRS duration (ms) 83,00 ± 15,00
QT Interval (ms) 40,32 ± 3,66
Anomaly of heart’s axis 15(20,54%)
Presence of atrial premature beat 2 (2,74%)
Presence of ventricular premature 6 (8,45%)
AVB : Atrioventricular block
 I 2(2,74%)
 II 0
 III 0
CLBBB ou ILBBB 2 (2,75%)
CRBBB ou IRBBB 3 (4,11%)
myocardicischemia* 27 (36,98%)

Note: AVB: atrioventricular block type I, II, III; CLBBB: Complete left bundle branch 
block.
ILBBB: Incomplete left bundle branch block; CRBBB: Complete right bundle 
branch block; IRBBB: Incomplete right bundle branch block; *signs compatible 
with myocardial ischemia (presence of a Q wave necrosis, T wave changes or ST 
segment).

Table 3: Main Electrocardiopgraphic abnormalities.
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Cardiovascular risk and rheumatoid arthritis: clinical practice guidelines based
on published evidence and expert opinion. Joint Bone Spine 73: 379-387.
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Rev Rhum 77: 174-178. 

10. Dryll A (1978) [Extraarticular manifestations of rheumatoid arthritis]. Acta
Rhumatol Belg 2: 132-139.

11. Sany J, Dropsy R, Daures Jp (1998) Cross-sectional epidemiological survey
of rheumatoid arthritis patients seen in private practice in France. Descriptive
results (1629 cases). Rev Rhum. England Edition 65: 462-470. 

12. Dieye A, Diallo S, Diatta M, Thiam A, Ndiaye R, et al. (1997) [Identification of 
HLA-DR alleles for susceptibility to rheumatoid polyarthritis in Senegal]. Dakar
Med 42: 111-113.

13. Dessein Ph, Joffe Bi, Veller Mg, Stevens BA, Tobias M (2005) Traditional and
nontraditional cardiovascular risks factors are associated with atherosclerosis
in rheumatoid arthritis, J Rheumatol 32: 435–442. 

14. Wislowska M, Sypula S, Kowalik I (1999) Echocardiographic findings and 24-h 
electrocardiographic Holter monitoring in patients with nodular and non-nodular 
rheumatoid arthritis. Rheumatol Int 18: 163-169.

15. Seferovic PM, Ristic AD, Maksimovic R, Simeunovic DS, Ristic GG, et al.
(2006) Cardiac arrhythmias and conduction disturbances in autoimmune
rheumatic diseases. Rheumatology (Oxford) 45: iv39-42.

16. Villecco AS, de Liberali E, Bianchi FB, Pisi E (1983) Antibodies to cardiac
conducting tissue and abnormalities of cardiac conduction in rheumatoid
arthritis. Clin Exp Immunol 53: 536-540.

17. Lutalo SK (1985) Chronic inflammatory rheumatic diseases in black 
Zimbabweans. Ann Rheum Dis 44: 121-125.

18. Barry F (1995) Cardiovascular manifestation of some systemic diseases:
a prospective study of 65 cases. Mem Cardiolol CES. Cheikh Anta Diop
University in Dakar N°4.

activity imposed by inflammation. Wislowska [14] showed that the 
cardiovascular risk is all the more important that the inflammatory 
balance is disturbed. Similarly Seferovic [15], in a study of arrhythmias 
and conduction disorders in rheumatic autoimmune diseases origins, 
noted that the presence of these abnormalities were more frequent in 
patients with active RA. Abnormalities intraventricular conduction 
was 6.86%. Villeco [16] in the series, found a different result with a 
high frequency of branch block particular rights (35%). In our study a 
BBD association and rheumatoid nodule was more met as described by 
Lutalo Zimbabwe [17]. This type of anomaly is a common phenomenon 
in rheumatoid arthritis and may be due to infiltration of the conduction 
tissue induced by the inflammatory process.

The average length of measured and calculated QT intervals were 
respectively 388 and 403 ms ± 27 ms ± 36 ms. Goulenok et al. [8] in 
their series, found themselves an average duration of the QT interval 
calculated from 367 ± 26 ms, lower than in our study. The calculated QT 
interval was normal in 71.23% of cases in our study. The prevalence of 
QTc interval was 28.77%. This could among others be explained by the 
effect of antimalarials on the duration of the QT interval abnormalities 
most frequently found depolarization, were those of the negative T 
wave (35.61%), different from that observed by Barry (14.3%) [18].

In the French study on the value of routine electrocardiography 
in the detection of cardiac involvement in rheumatoid arthritis, 
abnormalities most frequently found repolarization were also negative 
T waves (21%) [9].

Conclusion
This study highlights the need for systematic electrocardiogram 

in patients with rheumatoid arthritis, even in the early stages of the 
disease when cardiovascular involvement is clinically silent because 
electrocardiographic abnormalities are real and should alarm the 
physician and lead to the initiation of appropriate therapy that may 
help reduce the incidence of cardiovascular death in RA patients. 
However, considering the small number of cases enrolled in this study, 
further work is necessary to confirm our data.

Conflict of Interest
The author did not report a conflict of interest in relation to this 

article.

References

1. Guedes C, Bianchi-Fior P, Cormier B, Barthelemy B, Rat AC, et al. (2001)
Cardiac manifestations of rheumatoid arthritis: a case-control transesophageal 
echocardiography study in 30 patients. Arthritis Rheum 45: 129-135.

2. Mutru O, Laakso M, Isomäki H, Koota K (1985) Ten year mortality and causes
of death in patients with rheumatoid arthritis. Br Med J (Clin Res Ed) 290: 1797-
1799.

3. Solomon DH, Karlson EW, Rimm EB, Cannuscio CC, Mandl LA, et al. (2003) 
Cardiovascular morbidity and mortality in women diagnosed with rheumatoid
arthritis. Circulation 107: 1303-1307.

http://www.ncbi.nlm.nih.gov/pubmed/21885031
http://www.ncbi.nlm.nih.gov/pubmed/21885031
http://www.ncbi.nlm.nih.gov/pubmed/10903648
http://www.ncbi.nlm.nih.gov/pubmed/10903648
http://www.ncbi.nlm.nih.gov/pubmed/10903648
http://www.ncbi.nlm.nih.gov/pubmed/3358796
http://www.ncbi.nlm.nih.gov/pubmed/3358796
http://www.ncbi.nlm.nih.gov/pubmed/3358796
http://www.ncbi.nlm.nih.gov/pubmed/16690341
http://www.ncbi.nlm.nih.gov/pubmed/16690341
http://www.ncbi.nlm.nih.gov/pubmed/16690341
http://www.sciencedirect.com/science/article/pii/S116983300900386X
http://www.sciencedirect.com/science/article/pii/S116983300900386X
http://www.sciencedirect.com/science/article/pii/S116983300900386X
http://www.sciencedirect.com/science/article/pii/S116983300900386X
http://www.ncbi.nlm.nih.gov/pubmed/757116
http://www.ncbi.nlm.nih.gov/pubmed/757116
http://www.ncbi.nlm.nih.gov/pubmed/9785392
http://www.ncbi.nlm.nih.gov/pubmed/9785392
http://www.ncbi.nlm.nih.gov/pubmed/9785392
http://www.ncbi.nlm.nih.gov/pubmed/9827131
http://www.ncbi.nlm.nih.gov/pubmed/9827131
http://www.ncbi.nlm.nih.gov/pubmed/9827131
http://www.ncbi.nlm.nih.gov/pubmed/15742434
http://www.ncbi.nlm.nih.gov/pubmed/15742434
http://www.ncbi.nlm.nih.gov/pubmed/15742434
http://www.ncbi.nlm.nih.gov/pubmed/10399790
http://www.ncbi.nlm.nih.gov/pubmed/10399790
http://www.ncbi.nlm.nih.gov/pubmed/10399790
http://www.ncbi.nlm.nih.gov/pubmed/16980722
http://www.ncbi.nlm.nih.gov/pubmed/16980722
http://www.ncbi.nlm.nih.gov/pubmed/16980722
http://www.ncbi.nlm.nih.gov/pubmed/6352096
http://www.ncbi.nlm.nih.gov/pubmed/6352096
http://www.ncbi.nlm.nih.gov/pubmed/6352096
http://www.ncbi.nlm.nih.gov/pubmed/3872099
http://www.ncbi.nlm.nih.gov/pubmed/3872099
http://www.ncbi.nlm.nih.gov/pubmed/11324775
http://www.ncbi.nlm.nih.gov/pubmed/11324775
http://www.ncbi.nlm.nih.gov/pubmed/11324775
http://www.ncbi.nlm.nih.gov/pubmed/3924262
http://www.ncbi.nlm.nih.gov/pubmed/3924262
http://www.ncbi.nlm.nih.gov/pubmed/3924262
http://www.ncbi.nlm.nih.gov/pubmed/12628952
http://www.ncbi.nlm.nih.gov/pubmed/12628952
http://www.ncbi.nlm.nih.gov/pubmed/12628952

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction 
	Patients and Methods 
	Data Processing 
	Results 
	Discussion 
	Conclusion 
	Conflict of Interest 
	Table 1
	Table 2
	Table 3
	References

