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Abstract

Stroke is a very common neurological condition that causes permanent
disability in half of the cases, at least in sub-Saharan Africa. They represent
the second most common cause of death in Africa. Objective of this study was
to evaluate the prognostic value of the intake period of patients suffering
from these conditions on the survival time of one month of hospitalization in
hospitals in Bangui. We conducted a prospective study cross prognostic kind
in the neurology departments, internal medicine and intensive care units of
two large central hospitals from February to August 2017. Subject recruitment
was complete with a made questionnaire based on the modified one of the
World Health Organization on neurological disorders. A total of 154 patients
were included, with a mean age of 63.15 years + 10.98 and extremes ranging
from 38 to 91 years. A male predominance was noted (60%) with a sex ratio
(M/F) of 1.5. For 76 subjects (49.35%), care was taken with a hospital
admission period of less than or equal to one day, while for 78 other 78
(50.65%) the admission period was higher to one day. Average admission
time patients caught early was 1.00 day and the upper limit intake to one day
was 4.59 * 2.33 days with a statistically significant difference (p < 0.0001).
Median admission delay for patients treated late was 4 days. Pre-hospital and
hospital determinants by admission delay are presented in Table 1. The
survival time was better in the group of patients who were treated early (p =
0.0039). This study shows the negative impact of late management on the
survival time of patients.
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1. Introduction

Stroke is a real public health issue. Every year, about fifteen million people suffer
from it all over the world, of which five million die and another five million live
with permanent disabilities [1]. In developing countries, they represent the
second leading cause of death [2] and more than 80% of deaths caused by these
conditions are of interest to these countries. The incidence of stroke in 2030 is
estimated at 23 million, and the developing countries will bear 30% of that
number [3] [4]. The decline in mortality rates observed in the industrialized
countries is the result of better primary and secondary prevention and better
management in the acute phase.

In sub-Saharan Africa, the average admission time varies from 24 hours to 365
days while in the West it is 30 minutes to 18 hours [5] [6]. The prognostic
factors of hospitalized stroke are dominated by neurological factors (seizures,
recurrent stroke), cardiac factors and decubitus complications. The overall
mortality at one month ranges from 20.3% to 44.6% in sub-Saharan Africa
compared with 22.9% in the West [7] [8] [9] [10]. In addition, care in a
specialized setting within the first 48 hours reduces the mortality and disability
rate by 20% [11].

In the Central African Republic, stroke accounted for 8.8% of hospitalized
patients in the neurology unit in Bangui in 2004, with a one-month mortality
rate of 33% [12]. The causes and factors associated with mortality from stroke in
Central Africa are not yet known. The insufficiency of the means of neurological
exploration, and source of diagnostic errors, hampers the efficient management
of the patient’s victims of these affections which results in an increase of the
mortality. This high lethality would also be related to a longer admission period
where patients admitted beyond 24 hours would be more at risk of death. The
admission period for patients with stroke may be a pre-hospital prognostic
factor associated with mortality, very few documented factor in Sub-Saharan
Africa. That is why we conducted this study to evaluate the prognostic value of
the intake period of patients suffering stroke on survival time in a month of

hospitalization in Bangui hospitals.

Table 1. General characteristics of patients according to the admission deadline.

Admission Admission
deadline deadline Total P
<1 day > 1 day

N (%) N (%) N (%)

Sex
Male 48 63.16 44  56.41 92 59.74
0.3933
Female 28 36.84 34 43.59 62 40.26
Initial management
Health workers 71 93.42 34 4416 105 68.63 0.0001
Traditional healers 5 6.58 43 5584 48 31.37
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Continued

Health worker category
Neurologist/Cardiologist
General practitioner

Male/female nurse

Pre-hospital determinants

Arterial hypertension

Stroke

Diabetes

Epilepsy

Heart disease

Hypercholesterolemia

Hospital determinant

Swallowing disorders

Convulsions

Inhalation Pneumopathy

Sepsis

Thrombophlebitis

Bedsores

Rank in scale

Death

Yes

No

Yes

Yes

No

Yes

>3

Yes

20

45

53

22

11

65

59

73

10

15

11

11

65

10

66

11

65

74

46

74

31

29

15

61

27.40

61.64

10.96

69.74

28.95

14.47

85.53

11.84

77.63

3.95

96.05

13.16

19.74

14.47

9.21

14.47

85.53

13.16

86.84

14.47

85.53

2.63

97.37

0.00

100

2.63

97.37

51.67

78.33

19.74

80.26

23

14

43

24

19

58

55

72

13

22

56

70

21

57

11

67

77

18

60

14

31

31

47

0.00 20 18.18 0.0001

62.16 68 61.82

37.84 22 20.00

55.13 96 6234
0.0089

30.77 46  29.87

2436 30 1948
0.0333

7436 123 79.87

8.97 16 1039
0.7360

70.51 114 74.03

2.56 5 3.25
0.6711

9231 145 94.16

3.85 5 3.25
0.1538

16.67 28 18.18

3.90 14 9.15
0.6014

1.30 8 5.23

2821 33 2143
0.0379

71.79 121 78,57

1026 18  11.69
0.5753

89.74 136 88.31

2692 32 20.78
0.0569

73.08 122 79.22

14.10 13 8.44
0.0105

8590 141 91.56

1.28 1 0.65
0.3220

98.72 153 99.35

23.08 20 1299
0.0002

7692 134 87.01

31.11 45 7226
0.0352

68.89 60 57.14

39.74 46  29.87
0.0067

60.26 108 70.13

DOI: 10.4236/nm.2018.94020

200

Neuroscience & Medicine


https://doi.org/10.4236/nm.2018.94020

P. Mbelesso et al.

2. Methodology

This is a prospective cross-sectional prognostic study carried out in Bangui in

the neurology departments of the Sino-Central African University Hospital

Center, internal medicine departments of the Community University Hospital

Center, and the intensive care units of these hospitals, from February to August

2017. Recruitment of the subjects was exhaustive using a questionnaire based on

the modified questionnaire of the World Health Organization (WHO) on

neurological disorders [13]. This questionnaire included several items that are:

- Information on the survey: admission date, period of admission, residence,
telephone contacts of the patient or accompanying, place of hospitalization;

- Sociodemographic data: age, sex, level of education, marital status, occupa-
tion;

- Patient history: medical history including history of previous stroke, history
of high blood pressure, diabetes, high cholesterol, smoking, alcoholism, em-
bolism heart disease, obesity, oral contraceptives. It should be noted that the
precise date of installation of the disorders, the mode of installation, the delay
in taking charge, the quality of the health worker who carried out the first
treatment, the treatments administered and in progress were also specified;

- Clinical data: general signs (body temperature, blood pressure, weight,
height, WHO performance index), type of deficit and its location, other ab-
normalities of the physical examination;

- Results of the para clinical examinations: possibly brain scan, electrocardiogram,
echocardiography, biological examinations (blood sugar, triglyceridemia, to-
tal cholesterolemia, HDL/LDH cholesterol, serum creatinine;

- Evolution: date and output mode (output improved, deaths and causes of
death), complications (aspiration pneumonia, pulmonary embolism, deep
vein thrombosis, pressure sores, septicemia);

- The one-month post-hospital follow-up on the clinical data and the Rankin
score.

Were included all patients over the age of eighteen years and meets the clinical
definition of our study: lack of brain function (motor, sensory, visual, phasic) or
a cranial nerve, focal, without brutal concept trauma, spontaneous and persistent
in time, for more than twenty-four hours [11]; reviewed at one-month follow-up;
whose informed consent has been obtained from the patient if he is aware of it
or from a third party informing the subject. The survivors were seen on the day
of hospital discharge and one month of diagnosis.

Is not part of our sample, any patient not seen at one month, except those who
died during hospitalization.

Data processing and analysis was done with Statview 5.0 software (SAS
Institue, Cary, USA). Two analyzes were made:

- Univariate analysis where the means of the quantitative variables (age, time
of admission, survival time) were compared by the Chi square test or the
Ficher test;
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- Simplified multivariate analysis using the step-by-step method to arrive at
the final model.
The follow-up curves were performed according to the Kaplan-Meier method

and compared with each other using Log-Rank tests.

3. Result

A total of 154 patients’ victims of stroke were included. The average age of
patients was 63.15 £ 10.98 years with extremes of 38 and 91 years. The median
age was 63 years old. Ninety-two subjects (60%) were male and 62 (40%) female,
a sex ratio (M/F) of 1.5. For 76 subjects (49.35%), care was taken with a hospital
admission period of less than or equal to one day and for the remaining 78
(50.65%) the admission period was longer than one day. The average admission
time patients caught early was 1.00 day and the upper limit intake to one day
was 4.59 + 2.33 days with a statistically significant difference (p < 0.0001). The
median admission delay for patients treated late was 4 days. Of a total of 153
patients consulted before hospitalization (one patient had missing data and has
not been included in this total), 105 patients (68.63%) were treated at the
beginning of their illness by a health worker and 48 others (31.37%) by a
traditional healer before the hospitalization. Among the 105 patients treated by a
health worker, 68 patients (61.82%) were examined by a general practitioner.The
pre-hospital and hospital determinants based on the admission period are
presented in Table 1. The survival time was better in the group of patients who
were managed early (p = 0.0039). Of the 46 cases (29.87%) of deaths observed in
our study, 31 cases (39.74%) were treated late versus 15 cases (19.74%) in the
other group (p = 0.0067). The mean survival time was 25 days * 11 in the group
of patients treated during the day and 21 days + 12 in the group of patients

treated after one day. The median survival in both groups was 30 days.

4. Discussion
4.1. Limitations of the Study

The absence of brain imaging that can confirm or eliminate the clinical
diagnosis and specify the type of stroke is the most important limitation of this
work, so that patients have certainly had to avoid recruitment that was intended
to be exhaustive. In addition, the duration of the follow-up of the patients and
the duration of the study were probably not long enough, although the number
of patients was calculated and that the difference on the time of admission is
significant. A follow-up over a period of one year would have allowed us a con-
sistent evaluation of functional disability over time. Nevertheless, our study was
a prognostic study in the form of a prospective cohort survey. The cases of
stroke have been identified and included according to the WHO definition tak-
ing into account the five clinical signs whose association surrounds sensitivity
close to 80%. All patients were recruited by a neurologist, which limits the selec-

tion bias that would be due to misdiagnosis in a context of absence of brain im-
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aging. The study was prospective kind, facilitating the registration of the maxi-

mum expected information.

4.2. Age and Sex

This study shows that the average age of stroke patients was 63.15 years with
extremes of 38 and 91 years. These data overlap with those described, both in
Africa [10] [14] [15] and in the West [16] and Middle East [17]. This great age
confirms the influence of this variable as a risk factor for stroke and corroborates
the data of literature [18]. Note that Pellerin et a/. reported that the risk of stroke
increases proportionally with age, and that after age 55, the risk is doubled after
each decade [19].

Regarding sex, we found that men were the most represented in our sample
without a statistically significant difference. This finding is consistent with
descriptions by some authors in Congo (62.70 years) in Central Africa [14],
Dakar (61.3 years) and Mauritania (58 years) in West Africa [15] as in the West
[16], apart from Touré et al. who have regained a female predominance [10]. For

this variable, it is merely a finding which has no scientific explanation.

4.3. Admission Deadline

During our work, the average time to hospital for stroke patients was 4.59 + 2.33
days. This period is significantly higher than that reported in Brazzaville (28.20 h)
in the sub-region [14] as well as that observed in the developed countries in the
West [5] [16] and in the USA [20] where there is a better organization of care
structures. This lengthening of the admission period can also be explained by the
mentality of our community, which seeks first to link phenomena of sudden
onset to a supernatural cause. This can testify to the ignorance of the population
regarding this affection. This calls into question the need to carry out
awareness-raising activities in order to enlighten the population with a view to

reducing the harmful consequences that may result.

4.4. Level of Study

We found that 58.4% of the population in our study had a low level of education
that was statistically significantly associated with survival. This has a negative
impact on early care. These results are similar to those of Siddiqui et al [17].
This phenomenon also explains the magical-mystical considerations are blocking

and lengthen the period of admission.

4.5. Pre-Hospital Care

The pre-hospital care of our patients was done in 68.63% (105 patients) by
health workers against 31.37% (48 patients) by traditional healers. General
practitioners were the category most represented health workers. The patients
were followed in the two main central hospitals of the city of Bangui: the

Sino-Central African University Hospital Center, which has the only neurology
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service, and the Community University Hospital Center where an internal
medicine service is located. Of the 154 patients admitted to our study, 29
(38.16%) were hospitalized and managed at the Community University Hospital
Center and 47 (61.84%) were treated at the Sino-Central African University
Hospital Center from Bangui;there was no statistically significant difference in
care between the two hospitals (p = 0.3152).

On the other hand, 76 subjects (49.35%) were treated with an admission
period of less than or equal to one day and 78 subjects (50.65%) with an
admission period of more than one day (p < 0.0001). This phenomenon is due to
the retention of patients for a very long time outside adequate care structures
and confirms what Maiga et al reported that 90.6% of caregivers hospitalized
patients in their own structures, and only 9.4% routinely referred patients to a
higher level of the health pyramid [21]. Regarding therapeutic route of the
patients, we noted that 45.6% of them had claimed to come from traditional
healers, and 45.4% reported coming from peripheral structures or directly from
their homes. This is a significant lack of knowledge of people about stroke as it
was already mentioned in a study in South Africa [22]. Thus, the lack of
systematic referencing of patients in a specialized service (neurology department)
and the use of traditional first-line medicine delay the management of these, and
are factors that can promote an increase in the mortality rate linked to this

disease.

4.6. Pre-Hospitalized Determinants

A number of factors have been identified as potentially pre-hospital determinants
associated with stroke mortality. These are high blood pressure and a history of
stroke. Note that our finding corroborates the literature data, especially
regarding hypertension where the relative risk is 4 for cerebral infarction [11],
while Maiga et al. reported that 61.1% of Malian prescribers cited it as a risk
factor [21]. Similarly, some authors [7] [8] [23] stressed its importance is as the
predominant risk factor, whether as main causes of stroke. In our sample during
the logistic regression analysis, hypertension was not statistically significantly
associated with survival, this could be explained by good management of severe
hypertension in stroke patients during hospitalization and that hypertension
would not cause mortality.

Regarding the history of stroke in our study, it was also associated with
statistically significant for the survival of our patients. In the literature, this
phenomenon has been mentioned as well as other pathologies [11] [24]. Too bad

it does not yet exist in the Central a social healthcare system.

4.7. Hospital Determinants

Swallowing disorders, sepsis and bedsores were seen as determinants hospitalized
in our sample with a statistically significant difference and a tendency for
aspiration pneumonia. The swallowing disorders with their corollaries of

pulmonary infections were observed in 42.68% of cases. Figure 1 and Figure 2
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are comparable to those reported elsewhere in the literature [25] [26] [27]. Even
with adequate management structures, it is not immune to this disorder with its
complications which Smithard et a/ have found a significant association in a
study assessing the risk of pulmonary infections in patients with Parkinson’s
disease swallowing during the first week after cerebral infarction [28]. Moreover,
for Hilker et al, inhalation pneumonia increased the mortality rate by three [29],
while Vander Worp and Kappelle alleged that they caused a quarter of deaths in
the first month after stroke in another series [30]. Thus, swallowing disorders
may have a negative prognostic value on the survival time of patients with

stroke.

161 eligible subjects

7 topics not
included

A 4

154 subjects included

(78 patients) admission

(76 patients) admission
deadline > 1 day

deadline < 1 day

1

.

v v y v

15 deaths 61 survivors 31 deaths 47 survivors

Figure 1. Flow diagram of the selection of the study population.

——— Admission deadline>1 day

0.8 1 r Admission deadline < 1 day

0.4 1 r

Survle Cum.

0.2 1 L

T T T T T T T T

0 5 10 15 20 25 30 35

Time
P=0.0039

Figure 2. Survival curve based on the admission deadline.
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4.8. Functional Disability Assessed at One Month

The functional impairment evaluated at one month by the Rankin scale [31]
amended in the series note was more severe both in patients treated early (29
patients or 78.33%), than among those who were taken into load beyond one day
(31 patients or 68.89%). This finding is similar to what was reported in Parakou
in Benin [32]. Note that at Dakar, Senegal, in a monthly tracking study over
twelve months with the Barthel’s Index [33], the authors had more than half of
the patients (58.3%) become self-sufficient [34]. Barthel’s index was used to
assess functional abilities, while Rankin assessed disability after a stroke.
Nevertheless, the lack of human and material resources in the field of functional
rehabilitation in Central African Republic in general and the two central
hospitals in Bangui in particular, explain in part the difficulties regarding the
best care, which translates into the importance of the functional disability of our

patients.

4.9, Survival

In our study 46 cases (29.9%) deaths were observed. This rate is higher than that
reported (20%) in France [19] and in some Western countries [35], as well as in
Canada [36]. This reflects the severity of the disease and confirms the
importance of setting up a neurovacular unit to reduce morbidity and mortality
in this condition. Also, the survival time was better in the group of patients

managed early (p = 0.0039).
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