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Abstract

Introduction. Long-term survival of hemorrhagic strokes remains poorly evaluated in our context. They represent the most severe
type of stroke, accounting for 10 to 20% of all stroke cases. These rates are elevated in sub-Saharan Africa, potentially accounting
for as much as 35% of all strokes. This study’s purpose was to analyze the long-term mortality of stroke survivors at the Souro
Sanou University Hospital in Bobo-Dioulasso. Methods. This was a retrospective cohort of patients hospitalized from January
1, 2017 to December 31, 2019, discharged alive from the neurology department after haemorrhagic stroke. Data were analyzed
using STATA 17.0 software. The 4-year survival probability was estimated. Predictors of mortality were identified using Cox
regression. Results. A total of 57 patients were involved in this study. The mean age was 58.4 years (+12.4). The sex ratio was
1.19. Hypertension was the main cardiovascular risk factor (71.9%). Four patients had a history of heart disease. The level of
consciousness was normal in 50 patients. The average length of hospital stay was 11.3 days. Cumulative post-hospital mortality
was 21.1% at 4 years. Predictors of mortality were Glasgow coma scale>9 (p=0.001; HR = 0.09; CI 95%: 0.02-0.40) and presence
of heart disease (p=0.015; HR = 5.87; Cl 95%: 1.42-24.29). Conclusion. The long-term mortality associated with haemorrhagic
stroke is high. Targeted interventions such as specialist hypertension clinics, cardiological follow-up and structured outpatient
programmes could improve this long-term mortality considerably.
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1. Introduction

Hemorrhagic strokes are the most severe form of stroke and
account for 10 to 20% of all strokes [1]. These rates are higher
in sub-Saharan Africa and can reach up to 35% of all strokes
[2]. Qureshi et al [3] found an in-hospital mortality rate for
hemorrhagic strokes of nearly 50%. Smith et al [4] reported
27.2%. The in-hospital mortality rate for hemorrhagic strokes
was 31.3% in Dakar in 2018 [5], 23.8% in Gabon [6] in 2023
and 22.86% in Burkina Faso in 2019 [7]. However, while
short-term mortality following a hemorrhagic stroke is high,
long-term mortality is not well documented. For those who
survive the initial phase, the 5-year survival rate is approxi-
mately 26.7% to 37.8% [8]. In Burkina Faso, this situation is
worsened by a significant lack of long-term outcome data. Ad-
dressing this critical gap is an urgent public health priority,
essential for developing strategies and for minimising mortal-
ity and lifelong disability.

This study’s objective was to assess long-term mortality
among survivors of hemorrhagic stroke (HS) at the Souro
Sanou University Hospital Center in Bobo-Dioulasso.

2. Methodology

2.1. Nature, Setting, and Study Period

This was a retrospective cohort study with an analytical fo-
cus conducted in the neurology department of the Souro
Sanou University Hospital in Bobo-Dioulasso. This facility is
the only referral center for neurological disorders in this part
of the country, with a capacity of 22 beds. This study focused
on patients admitted to the neurology department for stroke
between January 1, 2017, and December 31, 2019, who were
discharged alive.

2.2. Selection Criteria and Diagnosis

All medical records of patients aged 15 years and older who
were hospitalized for HS confirmed by brain CT scan and dis-
charged alive during the study period were included. Data
were collected from January 19 to May 29, 2022. Incomplete
medical records were not included. Patients (or their parents)
who did not provide consent or who could not be reached by
phone were excluded. The consent form was prepared in writ-
ing, but the administration and approval were done verbally.
Recruitment was exhaustive (all eligible cases were selected).

2.3. Variables Studied

For each patient, a questionnaire was completed to gather
the following information from their medical records: and fol-
lowing interviews with the patients or their parents: sociodem-
ographic variables; risk factors; reasons for hospitalization;
time to consultation; vital signs; physical examination find-
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ings; length of hospitalization; ICH score; bedsore complica-
tions; Rankin score; neurological follow-up; post-hospitaliza-
tion prognosis; and survival time.

Analysis of the variables of interest was performed on the
complete dataset. Qualitative data were expressed as percent-
ages (%), and quantitative variables as mean =standard devi-
ation. The analysis was performed using version 17.0 of the
STATA software. Standard descriptive statistics were calcu-
lated for each variable. Survival was assessed using the
Kaplan-Meier method. A multivariate Cox model was con-
structed based on the univariate analysis, using a stepwise
downward reduction procedure, to identify predictors of post-
hospital death.

2.4. Ethical Considerations

In the absence of a local ethics committee, this study re-
ceived administrative approval from the Bobo-Dioulasso Uni-
versity Hospital. Informed consent was obtained from the pa-
tients or their caregivers. Patient anonymity was preserved, as
the case report forms did not include their identities. Only case
numbers were listed. The survey and verification of the forms
were conducted by a medical student bound by medical con-
fidentiality.

Patients discharged alive
n=620

Incomplete or poorly organized records
n=296

Complete records
n=324

Patients who cannot be contacted
n=180

Patients assessed
n=144

Ischaemic stroke
n=87

Hemorrhagic stroke
n=57

Figure 1. Flowchart of the study population.

3. Results

During the inpatient period, 620 patients were discharged
alive from the neurology department. The present study in-
cluded 57 cases of HS (Figure 1). The mean age of the HS
cases was 58.4 years £12.4, ranging from 30 to 90 years. It
was 60.1 years +11.2 for men and 56.6 years +13.8 for women.
The sex ratio was 1.19. Most of patients were residents of
Bobo-Dioulasso (54.4%). The main cerebrovascular risk fac-
tors (Table 1) were chronic hypertension (71.9%), alcoholism
(19.3%), and smoking (10.5%). Four patients had a history of
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heart disease. The level of consciousness was normal in 50
patients and bedsore complications were observed in 3 pa-
tients during hospitalization. Average length of hospital stay

was 11.3 £5.3 days. Regarding neurological follow-up, 78.9%

of patients attended at least one follow-up visit, and 5.3% con-
tinued regular follow-up. Cumulative post-hospitalization
mortality at 3 months, 1 year, 2 years, 3 years, and 4 years was
3.5%, 8.8%, 12.3%, 14%, and 21.1%, respectively. The prob-
ability of survival at 4 years was 78.9% (Figure 2). Predictors
of mortality (Table 2) were a Glasgow Coma Scale >9
(p=0.001; HR =0.09; 95% CI: 0.02-0.40) and the presence of
heart disease (p=0.015; HR = 5.87; 95% CI: 1.42-24.29).

Table 1. General characteristics of the 57 patients included in the
study.

Features n (%)
Age (years)

<60 36 (63,2)
>60 21 (36,8)
Gender

Male 31(63,2)
Female 26 (36,8)
Residential

Urban 31 (51,7)
Rural 26 (48,3)
Admission timeframe

<6 hours 3(5,3)
6-24 hours 10 (17,5)
>24 hours 44 (77,2)
Vascular risk factors

High blood pressure 41 (71,9)
Alcohol 11 (19,3)
Smoking 6 (10,5)
Diabetes 4(7,0)
History of heart disease 4(7,0)
Sedentary lifestyle 4(7,0)
History of stroke 3(52)
Overweight/Obesity 2 (3,5)
Length of hospital stay

<7 days 14 (24,6)
>7 days 43 (75,4)
ICH score

0-1 47 (82,5)

Features n (%)
2-3 10 (17,5)
Rankin's score on discharge

0-2 18 (31,6)
3-5 39 (68,4)

1.00

Survival
0.75

0.50

0.25

0.00

0 500 1000 1500
Days

Figure 2. Survival curve using the Kaplan-Meier method.

4. Discussion

This study reports mortality among survivors of HS over a
4-year period. Mortality at 90 days, 1 year, 2 years, 3 years,
and 4 years was 3.5%, 8.8%, 12.3%, 14%, and 21.1%, respec-
tively. Our results were comparable to those of Namale et al
[9] who found a 90 days mortality rate of 4.4% in Uganda. In
Benin, Adoukonou et al [10] reported a 5-year mortality rate
of 19.6%. Similarly, Sarfo et al [11] in Ghana noted a mortal-
ity rate of 15.7% after a mean follow-up of 32 months. Hansen
et al [12] found a 5-year mortality rate of 26.2% among pa-
tients who survived 1 year after their HS. According to Smaj-
lovi¢ et al [13], the annual mortality rate for HS is relatively
constant at between 4% and 5% each year. The availability of
high-level technical facilities and early appropriate care
should predict better survival in developed countries. How-
ever, the younger age (mean 58.4 years) in our study could
explain these comparable mortality rates.

The probability of 4-year survival was 78.9% in this study.
A Glasgow Coma Scale of 9 or less was a predictor of mortal-
ity in our series. Our results were similar to those reported by
Akani et al. [14] in Cote d’Ivoire and by Kuate-Tegueu et al.
[15] in Cameroon. A study conducted in Turkey demonstrated
that Glasgow Coma Scale and mortality were found to be
strongly correlated in patients with altered consciousness after
1 month and 1 year [16]. This highlights the importance of the
initial severity of stroke in both acute-phase and long-term
mortality. Closer outpatient follow-up could improve survival
among patients who experienced altered consciousness during
hospitalization.

This study showed that the presence of heart disease was a
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predictor of long-term mortality. In fact, a number of studies
have demonstrated a substantial correlation between higher
stroke mortality and the presence of heart disease [17, 18]. Ac-
cording to Hoad et al [19], 15% of patients who had a HS had
at least one newly identified cardiovascular problem within
four weeks. Hansen et al [11] demonstrated that 19% of deaths
among survivors of acute HS were due to ischemic heart dis-
ease. According to Carlsson et al [20], cardiovascular causes
accounted for 61% of mortality after HS. Hence the im-
portance of screening for and managing heart disease during
hemorrhagic strokes.

This study has several limitations: the small sample size,
the retrospective collection of certain data which may have led
to omissions and the single-center nature of the study. The
representativeness of this study may be limited to the profile
of the 57 patients and may not reflect overall trends.

Furthermore, this study did not receive any funding.

5. Conclusion

This study analyzed the long-term mortality among of hem-
orrhagic stroke survivors at the Bobo-Dioulasso teaching hos-
pital. This mortality rate is relatively high. The initial severity
of the stroke and a history of heart disease remain the predic-
tors for this mortality. The results indicate that strengthening
inpatient and outpatient care for disorders of consciousness
and heart disease could improve the long-term prognosis for
hemorrhagic stroke. Future population-based studies should
help to enhance our understanding of the predictors of long-
term mortality in hemorrhagic stroke.

Table 2. Predictors of long-term mortality.

Anivariate analyseis
Caracteristiques

p-value Hazard ratio
Age (years) 0,62
<60 1
>60 1,34
Gender 0,7
Male 1
Female 0,3
Glasgow coma scale <0,001
3-9 1
10-15 0,08
ICH score 0,94
0-1 1
2-3 0,94
Rankin score 0,2
0-2 1
35 2,68
Length of hospital stay 0.98
<7 days 1
>7 days 0,98
Bedsore complications 0,46
Yes 1

Multivariate analysis

1C 95% p-value Hazard ratio IC 95%

0,42-4,22

0,25-2,52

0,001

0,02-0,31

0,09

0,02-0,40

0,20-4,31

0,59-12,28

0,26- 3,64
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Caracteristiques

No

High blood pressure
No

Yes

Smoking

No

Yes

Alcohol

No

Yes

History of heart disease
No

Yes

History of stroke
No

Yes

Abbreviations

Anivariate analyseis

p-value Hazard ratio

0,46
0,85

1

1,13
0,81

1

0,77
0,32

1

0.35
0,004

1

7,23
0,07

1

4,1

ICH Intracerebral Hemorrhage

HS Hemorrhagic Stroke
GCS  Glasgow Coma Scale
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