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Abstract
In order to contribute to the improvement of brain infarction management in
Brazzaville, a cross-sectional and analytical study with prospective data collection was conducted in the cardiology and neurology departments of the
Brazzaville University Hospital, from February 1 to July 31, 2018. It included
patients hospitalized for cerebral infarction confirmed with imaging, and
having done an etiological assessment with at least one electrocardiogram at
rest and one of long duration. Among these 138 patients included, 11 had
atrial fibrillation, equaling a frequency of 7.9%. The mean age of AF patients
was 71 ± 8.8 years. The cardiovascular risk factors found were hypertension
in eight cases (72.7%), diabetes in five cases (45.5%), abdominal obesity in
four cases (36.4%). AF was permanent in 10 cases (91%), and paroxysmal in
one case (9%). It was valvular in three cases (27.3%) and non-valvular in eight
cases (72.7%). The cardiopathy involved was hypertensive in seven cases
(63.6%), ischemic and valvular in two cases each. The CHA2DS2-VASc score,
calculated in eight patients, was an average of 2.2, and ≥2 in more than 80%
of patients; HAS-BLED score of 2.4 on average was ≥ 3 in more than 72% of
patients. Digoxin was prescribed in seven cases (63.6%) and an anti-vitamin
K in eight cases (72.7%). In multivariate analysis, age (OR = 20.10, p = 0.023),
arterial hypertension (OR = 23.82, p = 0.011), and dyslipidemia (OR = 2.03, p
= 0.032) were the predictive factors found. AF is infrequent during brain infarction in Brazzaville. This systematic research raises the problem of age in
our context.
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1. Introduction
Cerebral ischemia is a major public health problem worldwide [1] [2]. Indeed, it
is the second leading cause of death in the world and in developing countries, it
is responsible for 30% of deaths occurring in the first three weeks of its onset,
and also responsible of 30% of cases of acquired permanent physical handicap
[3] [4] [5]. Among these etiological mechanisms, cerebral embolisms occupy a
prominent place alongside the atherothrombosis of large vessels. Cerebral
ischemia of cardio-embolic origin is generally more serious, with a high risk of
recurrence, and a high mortality rate, hence it’s of great importance of recognizing a cardio-embolic origin in order to ensure better prevention by anticoagulant therapy [6] [7] [8] [9]. These cardiac-origin cerebral embolisms are
usually associated with supraventricular arrhythmias, such as atrial fibrillation
(AF) or atrial flutter, which are evidenced by several diagnostic methods, including ECG at rest, Holter ECG, continuous monitoring, and implantable devices, each with varying sensitivity and specificity, particularly for the detection
of paroxysmal AF [10] [11] [12]. Also, in order to help improve the management
of patients with cerebral infarction in our context, we began the present study
with a triple objective: to determine the frequency of AF during cerebral infarctions, to list the main etiologies of AF, and identify its predictive factors.

2. Patients and Methods
It was a cross-sectional prospective data collection, descriptive and analytical,
conducted from February 1st to July 31st, 2018 at the Brazzaville University Hospital, in cardiology and neurology departments. Were included, all patients hospitalized for an ischemic stroke, confirmed by medical imaging (computed tomography [CT] and/or magnetic resonance imaging [MRI]), and having an etiological assessment done, including an ECG at rest, an 24-hour ECG Holter, and
a cardiac Doppler ultrasound if appropriate. Patients who had not been able to
produce a cerebral CT scan or MRI were excluded.
The patients’ sociodemographic, clinical, paraclinical, and therapeutic patient
data were collected and analyzed. Several variables were studied, including:
- Socio-demographic variables: age, sex, educational level, standard of living
defined by the ECOM survey [13] according the monthly income: low (<152
US$), medium (152 - 254 US$), and high (>254 US$); lifestyle habits (regular
physical activity, consumption of tobacco, alcohol);
- Cardiovascular risk factors: arterial hypertension, diabetes mellitus, abdominal obesity (waistline > 94 cm in men, > 80 cm in women) [14], smoking,
dyslipidemia, sedentary lifestyle;
- Clinical and paraclinical variables: history of cerebral ischemia, atrial fibrillation, topography of the cerebral ischemia (CT or MRI), nature of the AF
(permanent or paroxysmal), type of the AF (valvular or non-valvular) the
nature of the underlying cardiac disease; the level of thyroid hormones (TSH
and T4L) looking for hyperthyroidism;
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- The therapeutic variables: evaluation of the CHA2DS2-VASc and HAS-BLED
scores, the rate control and anti-thrombotic treatments used.
Sampling was done by exhaustive pulling. Thus, out of 1781 hospitalized patients, 261 were for a stroke, of which 147 for a cerebral infarction. Among these
ones, 138 files were selected by simple random pulling, and making our study
sample.

Statistical analysis
The software CSPro 7.1 and Stata 12.0 allowed the recording, the classification
and the analysis of the data. The qualitative and quantitative variables were
compared with the Pearson Khi-2 test and the Student’s test. Multivariate logistic regression analysis allowed the identification of predictive factors for AF. The
threshold of significance was set at a value of p < 0.05.

Ethical clearance
This study has obtained ethical clearance from the Congolese Ethical Comittee for Research in Health Sciences.

3. Results
Of the 138 patients included, 11 had atrial fibrillation (AF), equals a frequency of
7.9%. The mean age of AF patients was 71 ± 8.8 years (range: 53 to 83 years)
with a sex ratio of 0.83. The cardiovascular risk factors found were: arterial
hypertension in eight cases (72.7%), diabetes in five cases (45.5%) and abdominal obesity in four cases (36.4%). Table 1 presents the main characteristics of patients according to the existence or not of AF. Regarding medical imaging, the
middle and anterior cerebral arteries were the most frequent topographies, with
47% and 30% of cases respectively. AF was permanent in 10 cases (91%), and
paroxysmal in one case (9%). It was labeled valvular in three cases (27.3%) and
non-valvular in eight cases (72.7%). Cardiopathies involved were hypertensive in
seven cases (63.6%), ischemic and valvular (mitral stenosis and mitral insufficiency) in two cases each. The CHA2DS2-VASc score, calculated in eight patients was at average at 2.2, and ≥2 in more than 80% of patients; HAS-BLED
score of 2.4 on average was ≥ 3 in more than 72% of patients. For the rate control treatment, digoxin was used in seven cases (63.6%), a calcium channel
blocking inhibitor in four cases (36.4%), and a beta-blocker in three cases
(27.3%). Anti-thrombotic treatment was made of low molecular weight heparin
(LMWH) in nine cases (81.8%), an anti-vitamin K in eight cases (72.7%), platelet
antiaggregant (acetylsalicylic acid) in two cases (18.2%), and a direct oral anticoagulant in one case (9.1%). Multivariate analysis after logistic regression noted
that, of the various factors analyzed, only age (OR = 20.10, p = 0.023), arterial
hypertension (OR = 23.82, p = 0.011), and dyslipidemia (OR = 2.03, p = 0.032)
were predictive factors for the occurrence of AF during cerebral infarction. Table 2 presents the results of the logistic regression.

4. Discussion
In the literature, the frequency of atrial fibrillation during cerebral infarctions is
DOI: 10.4236/wjcd.2019.912079
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Table 1. Characteristics of the studied population.

71 ± 8.8
5 (45.5)
5 (45.5)
7 (64)

Sinusal rhythm
group
(n = 127)
67.2 ± 10.2
60 (47.2)
60 (47.2)
72 (56.7)

0.03
0.61
0.52
0.43

8 (72.7)
5 (45.5)
4 (36.4)
4 (36.4)
6 (54.5)
7 (64)
6 (54.5)
3 (27.3)
2 (18.2)

110 (86.7)
33 (20.5)
24 (19)
79 (62.2)
87 (68.5)
62 (48.8)
78 (61.4)
37 (29.1)
-

0.02
0.04
0.16
0.06
0.32
0.34
0.65
0.20
-

AF group
(n = 11)

Age (years)
Men, n (%)
Secondary educational level, n (%)
Medium socioeconomic level, n (%)
Cardiovascular risk factors, n (%)
arterial hypertension
diabetes mellitus
tobacco use
abdominal obesity
dyslipidemia
sedentariness
Alcohol consumption, n (%)
History of stroke, n (%)
History of AF, n (%)

p

AF: atrial fibrillation.

Table 2. Logistic regression of the atrial fibrillation associated factors.
OR

CI (95%)

p

Age (>70 years old)

20.10

1.5 - 67.3

0.023

Sex

7.02

0.7 - 68.6

0.094

Arterial hypertension

23.82

10.2 - 101.9

0.011

Abdominal obesity

2.44

1 - 5.93

0.069

Alcohol consumption

1.26

0.3 - 12

0.837

Dyslipidemia

2.03

0 - 5.7

0.032

History of stroke

11.29

2.0 - 77.7

0.162

Sedentariness
Tobacco use
Diabetes mellitus

0.99
5.40
1.27

0.27 - 3.59
0.6 - 45.5
0.36 - 4.46

0.989
0.123
0.701

OR: odds ratio CI: confidence interval.

very variable, especially in its paroxysmal form, ranging from 2% to 26% according to the series [10] [14] [15] [16] [17]. This great variability is probably
due to methodological differences, not only related to the duration of the study
and the size of the sample which is the case in our study, but also and especially
to the methods used to detect AF. Indeed, if the diagnosis of permanent AF is
easy on the standard ECG alone, it is more difficult for paroxysmal AF. In the
different studies, there is a clear correlation between the duration of the recording and the detection rate of paroxysmal AF. In these different series, the lowest
AF frequencies were obtained with recordings lasting 24 to 48 hours [12] [18]
[19] [20], while the highest FA frequencies were recorded with implantable devices, performing long-term recordings of up to 1500 hours on average
[21]-[26]. This is the case for Ritter et al. [23], who reported in a comparative
study of FMD detection, frequencies of 2% and 17%, depending on whether it
was a recording of shorter duration (168 h) or longer duration (1536 h). Thus,
DOI: 10.4236/wjcd.2019.912079
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the short recording time (24 to 48 hours) may explain the low detection rate of
AF, as some authors have shown [18] [19] [20]. In addition, more recent studies
have highlighted the importance of certain recording methods in the detection
of paroxysmal AF, with much greater sensitivity and specificity than traditional
recording methods. This is the case of continuous monitoring in Neurovascular
Intensive Care Unit (NICU), by conventional or automated method [22]; this
latter makes it possible to detect paroxysmal AF with a high sensitivity from the
first 72 hours after admission to NICU. However, despite the ever-increasing
number of strokes in our context, the scarcity of these units makes it difficult to
exploit this innovative and beneficial technique. In our series as well as in other
studies in sub-Saharan Africa [15] [17] [27] [28], patients with cerebral infarction are relatively young, compared to those in Western series [29], the frequency of AF increases with age [30], which may explain the relative rarity of this
rhythm disorder during cerebral infarctions in this part of the continent where
high blood pressure is the main risk factor for stroke. Regarding factors predicting the occurrence of AF during cerebral infarctions in our series, only advanced
age (>70 years old), the presence of arterial hypertension, and the existence of
dyslipidemia were identified as factors associated with AF, as other authors have
also shown [10] [15]. However, there are a multitude of other factors often involved in the onset of AF, including diabetes mellitus, obesity, sleep apnea syndrome, and many others [31]. The systematic search for these various factors
and their effective management could help to reduce the risk of atrial fibrillation
and the burden of morbidity and mortality attributable to it.

5. Conclusion
This preliminary study showed that atrial fibrillation (AF) is relatively infrequent during brain infarction in Brazzaville. It is frequently found in elderly
people, mostly hypertensive, constituting its main predictive factors. Its systematic research in the etiological assessment of cerebral infarctions raises the
problem of age because of the profitability of the 24 h Holter, its availability and
its cost. Hence it’s in need of preventive measures based on the effective management of modifiable risk factors (hypertension, diabetes, dyslipidemia, obesity) to reduce the burden of AF and its complications.
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