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Abstract

Cirrhosis is a liver disease that can lead to cardiovascular lesions that are of-
ten asymptomatic but potentially fatal. Objective: The aim of this study was
to evaluate electrical and echographic cardiovascular abnormalities during
cirrhosis at the Brazzaville University Hospital. Patients and Methods: We
conducted a cross-sectional analytical study over a 2-year period at the Braz-
zaville Universitary Hospital. Cirrhotic patients at least 18 years of age who
had undergone electrocardiogram and echocardiography were included. Pa-
tients with cardiac cirrhosis, hepatocellular carcinoma or spontaneous bac-
terial peritonitis were excluded. The outcome variables were cardiac electrical
and echographic abnormalities. Data were analyzed using Epi info 7.2 soft-
ware. Pearson’s chi-square, Fisher’s exact and Student’s exact tests were used
to compare proportions and means at a significance level of 0.05. Results: A
total of 76 cirrhotic patients were recruited out of 186 patients, ie. 40.9% of
cirrhotic patients. There were 48 men and 28 women, for a sex ratio of 1.7.
The median age was 56 (IQR 41.5 - 69.0). QTc¢ prolongation, microvoltage
and sinus tachycardia were the most frequent electrical disorders, respec-
tively in 19 (29.7%), 11 (17.2%) and 11 (17.2%) cases. Electrical disorders
were statistically related to cirrhosis stage (p = 0.0364). The most frequent
ultrasound disorders were left ventricular systolic failure 11 (28.9%) and
dilated cardiomyopathy 8 (21.1%). Seven (9.2%) patients had high pulmo-
nary arterial pressure. Death, observed in 12 cases (15.8%), was statistically
linked to the presence of echocardiographic disorders (p = 0.0089) and
congestive heart failure (p = 0.0001). Conclusion: The search for cardiac
disorders should be systematic during decompensated cirrhosis to detect po-
tentially fatal abnormalities.
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1. Introduction

Cirrhosis is defined by the existence of an architectural disorder of the liver pa-
renchyma marked by extensive fibrosis surrounding so-called regenerative liver
nodules. It is a public health problem, with a worldwide incidence varying be-
tween 1.3% and 3.5% [1] [2]. The main causes of cirrhosis are viral hepatitis B
and C, chronic alcohol consumption and non-alcoholic fatty liver. The most
frequent manifestations are digestive, notably jaundice, ascites and digestive
haemorrhage [2] [3]. Cardiomyopathy is a rare complication of cirrhosis, cha-
racterized by arterial vasodilation and increased cardiac output [4]. It may be
responsible for a number of abnormalities, most often asymptomatic, discovered
incidentally either on electrocardiogram and echocardiography [4] [5] [6] [7].
Cardiac decompensation may be a mode of revelation in the presence of a trig-
gering factor such as physical exertion, digestive haemorrhage or surgery such as
liver transplantation [8] [9]. The prevalence of cardiovascular disorders in cirr-
hosis is poorly understood. Mamadou ef a/ in Senegal found a prevalence of
23.3% [10]. In Congo Brazzaville, cirrhosis accounts for more than half of all
liver diseases (54.7%), and mortality is high, according to Ibara ef al [11] [12].
However, to our knowledge, no study has assessed the prevalence of cardiovas-
cular abnormalities during cirrhosis. The aim of this study was to assess cardi-

ovascular abnormalities in cirrhosis at CHUB in 2022.

2. Patients and Methods

We conducted a cross-sectional analytical study from January 2021 to December
2022, a period of 2 years, in the Gastroenterology and Cardiology departments
of the Brazzaville teaching hospital. The general population consisted of all cirr-
hotic patients hospitalized or followed up at this center. Cirrhotic patients aged
at least 18 years were included, with a 12-lead electrocardiogram and standard
echocardiography during the study period, without beta-blocker treatment at in-
clusion period and consenting to the study. Patients with previous cardiac dis-
ease, cirrhosis of cardiac origin, complications of cirrhosis such as hepatocellular
carcinoma, spontaneous bacterial peritonitis were excluded from the study.
Consecutive sampling of patients meeting inclusion criteria was performed. As-
suming a prevalence of cardiovascular anomalies of 23.3% [10], a precision of
1/10 and a first-species a risk of 0.05, we calculated a sample size of 69 patients
using Schwartz’s formula [13]. Taking into account a predicted refusal rate of
10%, 76 patients were selected for the study. We studied sociodemographic va-
riables, indirect signs of cirrhosis, notably signs of hepatocellular insufficiency

(HCI) and portal hypertension (PH), and the causes of cirrhosis. The diagnosis
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of IHC was made on the basis of clinical signs (jaundice, hepatic encephalopa-
thy) and biological signs (Low prothrombin level, hypoalbuminemia). Since he-
patic vein catheterization is not feasible in Brazzaville, PH was diagnosed using
indirect signs such as ascites, collateral venous circulation, thrombocytopenia,
esophageal varices. The Child Pugh score was used to assess the progressive
stage of cirrhosis. The outcome variables were electrical abnormalities (frequen-
cy, rhythm, conduction or repolarization) and echocardiographic abnormalities
related to left ventricular systolic ejection fraction (LVSEF), considered low
when below 40% (normal values above 55%); cardiac chambers and pulmonary
artery pressure (PAP), elevated at 20 mmHg and above. Bazett’s formula was
used to estimate the calculated QT interval (QTc¢) from the measured QT (QTm)
as follows: QTc:QTm/ \(60/FC) ; FC being the heart rate. These disorders
form part of the diagnosis of cirrhotic cardiomyopathy [7]. Data collected from a
paper questionnaire were entered into Microsoft Excel 13 and analyzed in Epi info
7.2. Pearson’s chi-square, Fisher’s exact and Student’s tests were used to compare

proportions and means. The test was significant when the p-value was <0.05.

3. Results

During the study period, we identified 186 cirrhotic patients. Only the 76 who
had undergone ECG and echocardiography were included, representing a partic-
ipation rate of 40.9%. There were 48 men and 28 women, for a sex ratio of 1.7.
The median age was 56 (IQR 41.5 - 69.0). The majority of patients were between
48 and 58 years of age (Figure 1). Signs of cirrhosis were portal hypertension
(PH) in 48 (63.2%) cases and hepatocellular insufficiency (HCI) in 59 (77.6%)
cases. Cirrhosis was diagnosed in stages A, B and C respectively in 4 (5.2%), 43
(56.6%) and 29 (38.2%) cases according to the Child Pugh classification. Hepatitis
B virus (HBV) was the most frequent cause. The other most frequent causes were
alcohol (9.2%), HCV (9.2%), HBV-HCV co-infection (10.5%), diabetes (6.6%).
Electrical abnormalities were observed in 40 (52.6%) and were statistically more
frequent in stages B (52.5%) and C (47.5%) cirrhosis (p = 0.0364). QTc prolonga-
tion was the most frequent electrical disorders observed in 19 (29.7%) cases
(Figure 2). Ultrasound disorders were observed in 20 (26.3%) cases. The Median
of left ventricular systolic ejection fraction (LVSEF) was 65% (IQR 55 - 76). De-
creased LVSEF and dilated cardiomyopathy were most frequent, observed in 11
(14.5%) and 10 (10.5%) cases (Figure 3). Median pulmonary arterial pressure was
17 mmHg (IQR 15 - 20). Seven (9.2%) patients had high pulmonary arterial
pressure. Six (7.9%) cases of congestive heart failure were diagnosed, including
patients with left atrial dilatation (66.7% p = 0.0001) and high pulmonary pres-
sion (83.3%, p = 0.0001). In univariate analysis, the decrease in LVSF (p = 0.0072)
and the DCM (p = 0.0324) were related to the stage of cirrhosis. Of the 76 pa-
tients included, 12 (15.8%) died during the study. Death was significantly ob-
served in patients with echographic cardiac abnormalities (p = 0.0089), the de-
crease in LVSEF (p = 0.0007) and congestive heart failure (p = 0.0001) (Table 1).
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Figure 1. Age distribution of study population.
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Figure 2. Distribution of electrical anomalies in cirrhosis.
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Figure 3. Distribution of ultrasound heart disorders in cirrhosis.
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Table 1. Univariate analysis between cirrhosis stage and cardiac disorders.

Déceés (n)
Anomalies cardiaques
Oui Non
Oui 4 0
Dilatation auriculaire gauche 0.0001
Non 8 64
Oui 6 5
Diminution de la FEVG 0.0007
Non 6 59
Oui 6 0
Insuffisance cardiaque 0.0001
Non 6 64

4. Discussion

The characteristics of our patients in terms of age at diagnosis time, sex ratio
probably, signs and cirrhosis causes reflect the situation of cirrhosis in the Con-
go [11]. They do not seem to differ greatly from the data in the literature. In-
deed, Guéye M. in Senegal and Baldé in India found that cirrhotic patients were
predominantly male, with an average age of over 50 years [10] [14]. As compen-
sated cirrhosis is most often asymptomatic, diagnosis is often made in stages B
or C, which are symptomatic [15]. The south of the Sahara countries are areas
where viral hepatitis B is highly endemic, which explains the preponderance of
this disease among the causes of cirrhosis [10] [12]. With regard to cardiac elec-
trical disorders in cirrhosis, left ventricular hypertrophy and QTc prolongation
were the most frequent abnormalities [5] [10] [15]. In comparative studies be-
tween cirrhotic patients and healthy subjects, QTc prolongation was statistically
related to cirrhosis, its duration and severity according to the Child Pugh score
[16] [17]. The circulatory dysfunction described during cirrhosis responsible for
hypovolemia could explain these electrical abnormalities [5] [18]. However,
more in-depth studies using holter-ECG combined with plasma calcium mea-
surement will enable a better assessment of the QT interval in cirrhosis patients,
as recommended by Genovesi et al [19] [20]. Gueye ef al. in Senegal found 23%
echographic cardiomyopathy in cirrhosis, compared with 26.3% in our study.
Ultrasound disorders described in the literature include dilated cardiomyopathy
and dilatation of the left ventricle, found in 70% of compensated cirrhotic pa-
tients [10] [21]. Regarding the LVSEF, several authors have found a normal
mean in cirrhotic patients, testifying to the asymptomatic nature of these dis-
orders [15] [21]. Indeed, in the absence of triggering factors such as digestive
hemorrhage, beta-blockers treatment or placement of TIPS (porto-systemic
intrahepatic shunt) during cirrhosis, cardiac abnormalities are often compen-
sated and asymptomatic [22] [23]. Balde et a/ in India, in a study of 42 cirrhosis
patients, found no association between echographic cardiac abnormalities and
Child Pugh score, in contrast to our findings [14]. Some authors have shown a
link between advanced fibrosis and the risk of heart failure and death [24]. For
Billey et al, cardiac decompensation was observed in 20% of cirrhotic patients
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within a year of intrahepatic shunt placement. They therefore suggested com-
bining BNP, Pro-BNP and echocardiography in these patients to select those at
risk of cardiac decompensation [23]. Large-scale cohort studies will be able to
confirm the link between myocardial abnormalities and the progression of cirr-
hosis, as dysfunction is more pronounced in advanced stages of cirrhosis. For
Cesari et al, in a 6-year cohort study, certain factors are associated with the risk
of death during cirrhosis: increasing age, decreasing body surface area, left atrial
dilatation and Meld score [25]. In our context, cardiac echocardiography could
enable early detection of left atrial dilatation, statistically associated with cardiac
decompensation in our study. On the one hand, we found an association be-
tween death and the presence of ultrasound abnormalities and heart failure, and
between the stage of cirrhosis and certain cardiac abnormalities on the other.
However, the size of our sample and the low theoretical numbers in certain cat-
egories do not allow us to conclude on the statistical links found. A comparative
study between different ultrasound anomalies and death could be conducted to
identify risk factors on a larger scale. Finally, among the limitations of this study,
the absence of comprehensive health insurance coverage for cirrhosis in our
country was a limitation in the performance of ECG and echocardiography ex-
aminations. Also, the pandemic linked to COVID-19 led to a drop in hospital
attendance and follow-up of patients with chronic diseases such as cirrhosis.

5. Conclusion

Cirrhosis exposes patients to cardiovascular abnormalities such as QT prolonga-
tion, left atrial dilatation and dilated cardiomyopathy, which are potentially fatal
through heart failure. The search for cardiac abnormalities in cirrhosis should be
systematic. Risk factors for cardiac decompensation in cirrhosis will be evaluated

in a comparative study.
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