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Abstract

Introduction: IT has been known for many years that the heart may be involved in rheumatoid arthritis. The
aim of this study is to investigate the electrocardiographic and echocardiographic abnormalities in a population of
Senegalese patients with rheumatoid arthritis without clinical cardiovascular disease.

Patients and method: Seventy three consecutive patients between the age of 18 and 75 years admitted to the
internal medicine department of University Hospital Center Aristide Le Dantec in Dakar, Senegal, with a diagnosis of
rheumatoid arthritis without clinically evident cardiovascular disease. Each patient had a cardiological assessment
which included a history and examination with ECG, echocardiography standard. We conducted laboratory tests
(CRP, fibrinogen, ESR, Rheumatoid factors: Latex and Waaler Rose, Anti-CCP, antinuclear factors and anti-ENA
antibodies). 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: Sixty eight female and five patients with rheumatoid arthritis without obvious cardiac events meet the
criteria of definition of the ACR 1987 were studied. 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 findings were dominated by a left axis deviation in 16.44% of patients and 34 patients
(46.57%) had left ventricular hypertrophy. Myocardial hyperexcitability was present in 8 patients (11.19%), including
6 premature ventricular found in patients with active RA. Twenty-six patients (35.61%) showed signs consistent with
ischemia and / or myocardial injury. The echocardiography abnormalities were dominated by diastolic LV dysfunction
(42.46%), increased left ventricular mass in 35.61%. Valvular leaks grades variables been highlighted regarding all
orifices but rarely significant.

Conclusion: Electrocardiogram and echocardiogram are a sensitive and reliable diagnostic aid for the detection
of cardiac lesions in rheumatoid arthritis without clinical cardiovascular events.

relatively acceptable cost. The aim of our study was to investigate
cardiovascular abnormalities in patients with rheumatoid arthritis
without clinical cardiovascular events.
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Introduction

o , , » Patients and Methods
Asa connective tissue disease, rheumatoid arthritis (RA) may affect

various organs. In it, a greater number of changes in the cardiac system
have been noted after death. Several large epidemiological studies
found more excess cardiovascular mortality in RA patients than in

Descriptive cross-sectional study, prospectively which included 73
consecutive outpatients with rheumatoid arthritis (68 females, 5 males)
in the internal medicine department of Hospitalo-University Centre

controls [1-4]. 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 an inflammation of
the endothelium exposed to accelerated atherosclerosis [5].

Several studies have reported a higher risk of cardiovascular
death and cardiovascular complications as compared with the general
population [6,7]. The leading causes of cardiovascular death in RA
are Ischaemic heart disease [8] and heart failure as a consequence of
either systolic or diastolic dysfunction [9,10]. Disturbances of diastolic
function precede systolic heart failure and, although clinically silent,
represent the earliest sign of cardiac involvement [11]. Thus; screening
for cardiovascular abnormalities is of paramount importance and must
be part of logic of secondary prevention. This screening is based mainly
on electrocardiography and echocardiography which are non-invasive

Aristide Le Dantec in Dakar, Senegal, classified according to the criteria
of the American College of Rheumatology 1987 [12] and free of any
evidence of cardiovascular disease. Study subjects were recruited from
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April 2009 to May 2010 both sexes aged at least 18 years old. Patients
were included after an informed consent was obtained.

All subjects underwent complete physical examination and
were questioned about possible cardiovascular events in the past,
major cardiovascular disease risk factors (diabetes, dyslipidaemia,
hypertension and smoking) as recommended by the Afssaps [13].

For each patient, the following data were recorded: age, sex, disease
duration, clinical manifestations, successive treatments (especially
steroids), the disease activity scores (DAS 28), Exclusion criteria
were as follows :all patients with known cardiac disease outside
the blood pressure, symptoms suggestive of cardiovascular disease
or treatment referred cardiology (excluding high blood pressure).
Routine haematological and biochemical measurements were
performed, including: erythrocyte sedimentation rate (ESR), C-reactive
protein (CRP), rheumatoid factor (RF) (Latex and Waaler Rose), anti-
nuclear antibodies (ANA), anti-dsDNA antibodies and anti-peptide
citric citrullinated (anti-CCP). Patients selected for the study had had a
resting ECG (standard, 12-lead). All echocardiograms were performed
by single experienced and registered diagnostic cardiac sonographers.
We performed echocardiography through System Five Performance
trademarks of devices equipped with a 2 MHz transducer and ViVid
E7 equipped with a 3 MHz transducer to perform a movement
examination time mode (TM), two-dimensional, Doppler direct,
pulse, color and tissue. The preferred structures were pericardium,
endocardium and valves and myocardium (appearance and kinetics).
The parameters studied were the transthoracic echocardiography
anteroposterior diameter of the left atrium, the surface of the left atrium,
the diameters of the left ventricle end diastolic diameter and its walls
(LVEDA), systolic (LVESd), posterior wall (PW) and interventricular
septum (IVS) in diastole and systole from a cup TM (time motion).
Left ventricular mass (LVM) was obtained using the formula: LVM =
0.8 [1.04 (LVEDd + IVS + PW)*- LVEDd?] - 0.6 g according to the
convention of the American Society of Echocardiography (ASE) [14].
Ejection fraction was determined by the method of Teichholz’s. We
also measured the peak speed and full time E wave velocity, peak speed
and full-time speed of the wave A, the deceleration time of the E wave
(TDE) and the isovolumetric relaxation time (IVRT). Filling pressures
of the left ventricle were measured from the formula: Em/Ea (Ea is
measured at the side wall). Pulmonary artery pressure was assessed
by Doppler assessment of the flow of tricuspid regurgitation and/or
pulmonary failure.

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 SPSS 17 program
of 73 patients. The study population is secondarily divided
into two subgroups according to the presence or absence of
diastolic dysfunction in echocardiography and according the sex.
A Mann Whitney test was then used for the comparison of standard
echocardiography parameters between the two groups in order to
highlight the parameters significantly associated with the presence of
diastolic dysfunction in the study population. Any value of p <0.05 was
considered significant.

Results

The 73 patients with rheumatoid arthritis ranged in age from 18
to 75 years; mean age at diagnosis was 44.17 + 14.43 years and mean

duration of disease was 5,93 + 4,78 years. Baseline characteristics of the
study population are summarized in Table 1. Main electrocardiographic
abnormalities are reported in Table 2. There was no significant
difference between the two groups male and female with regard to
heart rate, PR interval, QRS duration and QT interval.

There is a significant number of left ventricular hypertrophy
(46.57%) and left atrial (32.90%). Analysis, it appears that
the existence of these anomalies is correlated with age. In
bivariate analysis, 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. The hyper
excitability myocardial was present in 8 patients (11.19%) of which
6 (8.45%) premature Ventricular found in patients with active RA.
Twenty-six patients showed signs consistent with ischemia and / or
myocardial injury a rate of 35.61%.

Conventional and Doppler
are summarized in Table 3. The abnormalities found in Doppler
echocardiography were dominated by a diastolic LV dysfunction
(42.46%), an increase in left ventricular mass in 35.61%. Valvular
leak grades variables were identified affecting all ports but rarely
significant as 21.05% of cases of mild pulmonary hypertension.
The different echocardiographic abnormalities are listed in Table 4.
Comparative echocardiographic parameters between patients with
RA according to the type and according to the presence or absence
of diastolic dysfunction respectively in Tables 5 and 6. It appears that
the existence of diastolic dysfunction in our patients is correlated with
the disease activity in rheumatoid factor positivity and age of patient.
Inflammation might be associated with the observed cardiac findings
in these patients.

echocardiographic parameters

Discussion

To date, several studies have highlighted the importance of
cardiovascular risk [15] showing interest in electrocardiogram [16] and
echocardiography [17] in patients with rheumatoid arthritis without

Demographic

it General
characteristics, Women Men n=8 opulation
cardiovascular risk n=65 pop P
n=73
factors
. 4191+
Age (years) : mean +SD 48.11 +10.58 13.45 4417 + 1443 | <0.05
Sex ratio : M/F 0.12
Hypertension 12 3 15 <0.001
Diabetis Milletis 4 0 4 <0.001
Dyslipidémia 2 0 2
Current smoker 0 5 5 <0.001

Characteristics of rheumatoid arthritis
Mean disease duration

(year) + SD 585+4.81 5.01+1.14 593+478 NS
Nodule (%) 1 2 3 (4.11%) NS

DAS 28 (mean score ) 5.40 5.78 5.50 NS
RF (Ul/ml) : % (mean) 78.65 75.22 76.4 (88.10) NS
Ac anti-CCP(Ul/ml): (mean) 51.45 53.98 | 52.05(205.95) NS
PRC (mg/l) : moyenne 42.28 40.65 41.32 NS

ESR (mml/first hour) : mean| 36.34 +12 | 3554 +18| 38.96+23 NS

Family history of

rheumatoid arthritis: n(%) 5 21

26 (355.60%) | <0.0001

DAS: Disease Activity Score, CRP C-reactive protein
Table 1: Baseline characteristics of study population.

J Arthritis
ISSN: 2167-7921 JAHS, an open access journal

Volume 4 -« Issue 2 + 1000154



Citation: Dodo-Siddo MN, Ndiaye MB, Bodian M, Sarr SA, Ndongo S, e tal. (2015) Research of Electrocardiographic and Echocardiographic
Abnormalities in Rheumatoid Arthritis without Clinical Cardiovascular Events. J Arthritis 4: 154. doi:10.4172/2167-7921.1000154

Page 3 of 6
Electrocardiogram parameters Women n=65 Men n=5 General population n=75 p
Average heart rate + SD 83.54 + 17.11 78.87 + 14.52 82.80 + 16.22 NS
PR interval (ms) mean + SD 149.51 + 20.12 1563.25 + 22.57 150.50 + 20.82 NS
QRS duration (ms) 85.11 £ 19.00 83.15 + 15.23 83.00 + 15.00 NS
QT Interval (ms) 40.99 + 4.62 38.65 + 3.27 40.32 + 3.66 NS
Anomaly of heart’s axis 12 (16.43%) 3 (4.11%) 15 (20.54%) <0.001
Presence of atrial premature beat 2(2.74%) 2(2.74%)
Presence of ventricular premature 5 (6.84%) 1(1.36%) 6 (8.45%) <0.05
AVB: Atrioventricular block
| 2 (2.74%) 0 2 (2.74%)
I 0 0 0
1]l 0 0 0
CRBBB ou IRBBB 2 (2.75%) 0 2 (2.75%)
CRBBB ou IRBBB 3 (4.11%) 0 3 (4.11%)
myocardic ischemia * 25 (34.24%) 2 (2.75%) 27 (36.98%) <0.0001

Table 2: Main electrocardiographic abnormalities.
AVB: atrioventricular block type |, II, Ill; 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)

Echocardiography Parameters Males Womens General Population (n=73) normal value p
LVEDd (mm) 46.88 + 3.15 4451 + 545 45.79 + 4.48 45-56 NS
LVESd (mm) 30.20 £5.48 28.35+4.21 28.65+4.48 25-35 NS

IVS (mm) 9.20+1.20 7.33+1.24 7.48 +1.69 7-11 NS
LVPW (mm) 8.72+1.30 7.48 +1.23 7.66 +1.25 7-11 NS
LVM (penn) g 125.10 + 38.8 105.20 + 41.00 107.79 + 29.32 j:g;;“:ée <0.01
LVEDV(Teilcholz)ml 103.25 £ 19.87 95.37 £ 29.52 98.10 £ 21.99 <0.05
LVESV (Teicholtz) ml 37.22+£10.15 31.12+11.53 32.02 £ 11.31 <0.05
Aortic root (mm) 29.87 + 3.54 28.14 + 1.61 29.00 £ 2.47 16-35 NS
LAD (mm) 33.15+4.23 31.08 £ 5.01 32.02 £4.32 22-40 NS
LA/Aortic 1.01£0.33 0.98 +0.58 1.08 £ 0.46 0.90-1 NS
RV diastolic (mm) 22.14 £ 1.53 20.24 £ 1.14 20.38 £ 0.08 27 NS
EF(%) 65.47 £ 5.88 62.85+4.44 67.04 + 4.66 55-75 NS
FS (%) 38.65+4.29 36.41+5.98 37.59+548 28-42 NS
TAPSE (mm) 2245+ 411 2158 +24 22.16 £ 6.36 17 NS
MAPSE (mm) 14.41 +2.17 13.76 + 1.87 13.50 + 1.80 11 NS
IVC (mm) 14.87 £+ 5,12 13.32+6.25 13.49+6.05 15 NS

LVEDd: Left ventricular end-diastolic dimension; LVESA : Left ventricular end-systolic dimension; IVS: Interventricular septum; LVPW: Left ventricular posterior wall; mm :
millimeter; LVM: Left ventricular mass; VTDVG: volume télédiastolique du ventricule gauche ; VTSVG :volume télésystolique du ventricule gauche; mL : millilitre; LA : Left
atrium; RV : right ventricular; EF : Ejection fraction; FR : fractional shortening; TAPSE : excursion systolique du plan de I'anneau tricuspide; MAPSE : excursion systolique

du plan de I'anneau mitral; VCI : veine cave inférieure.

Table 3: Conventional echocardiography and Doppler parameters.

LVDEDd: Left Ventricular End Diastolic Dimension; mm: millimeter; LAD: Left
Atrium Dimension; SLA: Surface of the Left Atrium; LVMI: Left Ventricular Mass
Index; RVEDd : Right Ventricular End Diastolic Dimension; NS : No Significant; IA
S: Septum Interatrial Septum

Table 4: Comparative distribution of echocardiography abnormalities according
the sex.

cardiovascular events. To our knowledge there is no study in Africa

Ecr‘::?;i';irrzphy Number Males Females |Percentage (%) P that sought both electrical and echocardiographic abnormalities in RA
LVEDd>56mm 1 0 1 136 in asymptomatic patients.
LAD>40mm 5 0 5 6.85 <0.05 Analysis was performed to address the concern of higher prevalence of
SLA>20cm? 3 0 3 4.1 some traditional cardiovascular risk factors. The study highlights the
LVMI>115g/m? man overall prevalence was 16.33%, and especially hypertension 20, 55%.
LVMI> 1050/ 2 24 <0.0001 Hypertension was known in 60% and unknown in 40% and suggests
Womar? m the importance of screening and systematic support for it in the PR.
| S LM ) ] ) . ] The concept of family inflammatory rheumatism was reported in
gf/r;;ze o7 56 3 25 365;365 <O£(S)O 35.60% of cases. Our results are in agreement with those of several
><fmm : studies [18,19] who pointed out that the risk of occurrence of RA is
Anevrysm of 1AS 2 0 2 2.74

two to three times higher in the offspring of a patient with the disease
although it however, is not a genetically transmitted disease. In Senegal,
a case of PR in four part of an inflammatory arthritis family [20].

Electrocardiographic abnormalities during the observed RA are
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Diastolic dysfunction Males | Females Total p
Diastolic dysfunction (classification
de Redfield [16])
-Normal : 5 33 38 (52.05%) | < 0.0001
0.75<E/A1.5< and E/
Ea<10
DT>140ms
Mild diastolic dysfunction: 1 12 13 (17.81%) | <0.001
E/A=0.75 and E/Ea<10
- Moderate diastolic dysfunction: 2 15 17 (23.29%) | <0.001
0.75<E/A<1.5 and E/Ea>10
DT>140 ms
- Severe diastolic dysfunction: 0 5 5 (6.85%) <0.01
E/A>1.5 and E/Ea>10
DT<140 ms
Diastolic dysfunction (Redfield):
- yes 1 34 35 (47.95%) | <0.0001
- no 4 34 38 (52.05%) | <0.001
Conventionnel diastolic
dysfunction:
- E/A<1 1 30 31 (42.46%) | <0.001
- E/A>1 4 38 42 (57.54%) | <0.0001
Tissue Doppler imaging:
- E/Ea<10 3 46 49 (67.23%)| <0.0001
- E/Ea 10-15 2 21 23 (31.50%) | <0.0001
- E/Ea>15 0 1 1(1.37%)

DT : deceleration time
Table 5: Diastolic dysfunction according to classification.

different. We basically met with 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 [21] but mainly from the
combination of other comorbidities including diabetes, hypertension
and age [22]. The disorder association of the minor conduction (1st
degree AV block) is rarely encountered in our study, as pointed out by
Goulenok [16]. 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 activity imposed by
inflammation. Wislowska [23] showed that the cardiovascular risk is
all the more important that the inflammatory balance is disturbed.
Similarly Seferovic PM [24], 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 [25], in his 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 in
Zimbabwe [26]. 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 +
27 ms + 36 ms. Goulenok et al. [16] 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%).
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%) [16]. Echocardiographic anomalies in our study
are diverse. The prevalence of pericardial disease is 6.86%. This is a
small pericardial effusion abundance without clinical manifestations.
This rate is much lower than that found in most studies reported
initially ranging on average from 30 to 50% [24,25,26]. The single-
center nature of the study and management including background
processing administration, could help to explain the low number of
pericardial disease encountered. However, iatrogenic pericarditis
secondary to taking methotrexate for maintenance treatment of RA,
has also been reported [27] and 61.64% of the patients in our study
were under Methotrexate. Echocargraphiques systematic studies
in RA in the US [28] found themselves 30% predominant valvular
remodeling on mitral valves followed by aortic valves. The prevalence
of increased left ventricular mass in our study population was 35.61%.
In bivariate analysis, we found that left ventricular hypertrophy was
associated with increased left ventricular mass in 21 patients (28.76%)
Rebecca et al. [29] in their series, found themselves a correlation
between rheumatoid arthritis and increased LV mass. This could be
explained by the role of chronic inflammation in myocardial mass.
The prevalence of diastolic dysfunction as classified by Redfield et al.
[30], was 47.95%. This result is identical to that of Abdul Muizz et al.
[31] who found a prevalence of 47.20% and less than Udayakumar et
al. [24] with a prevalence of 42.20%. The average diastolic dysfunction
prevalence was 17.81%, moderate diastolic dysfunction was 23.29% and
6.85% severe, while Abdul Muizz et al. [23], were respectively 1.90%,

Patients with Patients without

Parameters d:sI?:rtlc::ItliZn Dias_tolic _ P-value
(n = 35) dysfunction (n=38)
LVEDd (mm) 44,65+ 3.75 45.09 + 3.48 NS
LVEDd (mm) 28.43+4.95 27.85+4.35 NS
IVS (mm) 7.55+1.78 7.98 +1.59 NS
LVPW (mm) 7.88+1.38 7,56 + 1,35 NS
MVG(penn)g 108.53 + 29.58 106.32 + 28.09 NS
Aortic root(mm) 29.11+247 29.42 +2.08 NS
LA (mm) 31.88+3.65 32.54 +4.32 NS
LA/Aortic 1.16 £ 0.46 1.01+0.26 NS
RVEDd 22.04+1.45 19.88 + 3.48 <0.05
EF(%) 68.78 + 5.79 66.04 + 6.36 NS
FS 37.05+6.18 38.56 + 5.58 NS
TAPSE 21.48 +4.75 22.01 +5.36 NS
MAPSE 11.95 £ 2.43 14.02 £ 1.30 <0 ?05
E 0.68 + 0.48 0.73+0.27 0,01
A 0.78 £ 0.42 0.67 £0.21 NS
E/A 0.87 £ 0.38 1.38+0.16 <0,001
D 215.41 + 58.54 206.04 + 50.55 <0,05
TRIV 75.88 +12.21 101.02 £ 18.23 <0.001
Ea 0.08 + 0.12 0.10 +0.02 <0.05
E/Ea 10.84 + 1.41 9.02 +1.11 NS

NS : No Significaant ; LVEDd : Left Ventricle End Diastolic Dimension; mm :
millimeter; LVEDd : Left Ventricle End Diastolic Dimension; IVS: Interventricular
Septum; LVPW: Left Ventricular Posterior Wall ; LVM :Left Ventricular Mass; LA:
Left Atrial; VR: Right Ventricle; RVEDd: Right Ventricular End Diastolic Dimension;
EF : Ejection Fraction; FS: Fractional Shortening ; TAPSE : Tricuspid Annular
Plane Systolic Excursion; MAPSE : Mitral Annular Plane Systolic Excursion ; DT :
Deceleration Time ; IVRT : Isovolumetric Relaxation Time

Table 6: Summary baseline characteristics in RA patients with diastolic dysfunction
and normal function.
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41.50 % and 3.80%. The prevalence of diastolic dysfunction using
conventional parameters of Doppler echocardiography of the mitral
flow was 42.46%. These results were similar to those in the literature
[28,29]. The prevalence of impaired diastolic function in our study
increases with age. It was higher in the age group of 51-60 where the
prevalence was 35.48%. This finding was reported by Sagie et al. [32], for
which the alteration of the diastolic function is a function of patient age.
Echocardiographic study by Gonzalez-Juanatey et al. [33] in patients
with rheumatoid arthritis for many years but with no cardiovascular
risk factors or cardiovascular disease authenticated, showed that
there is still an increase in pulmonary blood pressure and diastolic
dysfunction with a decrease of the relaxation ability of the left heart.
In our series, pulmonary and tricuspid leakage was the most frequent.
Tricuspid insufficiencies were present in 39 cases (53.42%). The
prevalence of mitral regurgitation was 16.43% and aortic 13.69%.
These results were different from those in the literature where mitral
regurgitation was the most common [30] and most symptomatic aortic
regurgitation and particularly poor prognosis [28]. Carlos et al. [28]
found themselves a prevalence of the mitral and aortic insufficiency
12% while that of the tricuspid insufficiency was 3%. The prevalence
of pulmonary arterial hypertension was 21.05%. There was a mild
pulmonary hypertension. Dawson et al. [34], found a prevalence of
PAH 31% and moderate isolated pulmonary hypertension (without
heart or lung disease) was observed in 21% of patients.

Conclusion

Following this work we have found the existence of cardiac
abnormalities in both electrically and echocardiographic in rheumatoid
arthritis. Electrocardiogram and echocardiogram are a sensitive and
reliable diagnostic aid for the detection of cardiac abnormalities in
rheumatoid arthritis without clinical cardiovascular events.
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