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Abstract

Introduction: Recurrent strokes are common and account for a significant proportion of the high morbidity and mortality
rates associated with strokes worldwide. In Togo, where stroke remains a public health problem, we have no data on
recurrent stroke. The aim of this study is to describe the frequency, subtypes, time to onset, and short-term progression
of recurrent stroke in hospitals in Togo.

Methods: This is a series of 174 cases of recurrent stroke collected in the neurology departments of university hospitals in
Lomé from January 2023 to April 2024. The diagnosis of stroke was made clinically and confirmed by brain imaging. The
interview, follow-up records, and hospital medical records were used to characterize previous strokes and recurrences.

Results: Recurrences accounted for 9.8% of strokes. The average age of patients was 62.67 +/- 12.67 years, with a
predominance of males (54%). The time to recurrence was 12 months in 65.5% of patients. The last stroke was ischemic
in 84% of patients, 6.2% of whom had good compliance with antithrombotic therapy. The last follow-up neurology
consultation was 3 to 6 months ago in 65% of patients. The ischemic subtype accounted for 78% of recurrences. Death
occurred in 13.2% of patients. The factors contributing to recurrence were dominated by treatment discontinuation and,
in some cases, inadequate secondary prevention treatment.

Conclusion: Most stroke recurrences are ischemic and occur in the context of non-compliance with secondary prevention
treatment. Therapeutic education could help reduce the incidence of stroke recurrence.

Keywords: Recurrence, Stroke, Togo
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1. Introduction

Stroke remains a major public health concern worldwide, partic-
ularly in low- and middle income countries. Between 1990 and
2019, there was a 70% increase in the incidence of stroke, a 43%
increase in stroke-related deaths, and a 102% increase in the prev-
alence of stroke. Today, it is estimated that one in four people will
have a stroke in their lifetime [1]. By 2050, there are projected to
be 21.43 million stroke cases, 159.31 million survivors, 12.05 mil-
lion deaths, and 224.86 million disability- rected life years due to
stroke worldwide [2]. Significant efforts are being made in primary
and secondary prevention to reduce the mortality and morbidity of
this condition, which disrupts the social and professional lives of
millions of people [3-5]. However, recurrent strokes, defined as
the occurrence of new episodes of stroke regardless of their form,
location, or timing, are highly prevalent worldwide, ranging from
30% to 43% at 5 years. These recurrent events lead to prolonged
hospitalizations, increased disability and costs, and higher mortal-

ity [6,7].

In sub-Saharan Africa, strokes are a major public health problem
due to their incidence and morbidity and mortality rates. One of
the particularities of strokes in sub-Saharan Africa is the high mor-
tality rate related to limited infrastructure and resources, but also
to cultural specificities [8]. The few studies on stroke recurrence
report the same trend as in other countries around the world [9-11].
In Mali, the hospital frequency of stroke recurrence was 15.8%
[9]. In Benin, the main causes of death after the first stroke were
recurrence, accounting for 30.5% of causes [8]. In Togo, where
stroke remains a major public health problem [12], no studies have
focused on recurrent stroke. The main objective of this study is to
describe the profile of recurrent stroke in neurological hospitals in
Togo in order to better guide secondary prevention strategies after
stroke.

2. Method

We conducted a series of case studies between January 1, 2023,
and April 15, 2024, in the neurology departments of the Centre
Hospitalier Universitaire (CHU) Campus and the CHU Sylvanus
Olympio (CHU SO), the two largest of the three university hospi-
tals in Togo, located in the capital, Lomé. These two departments
treat an average of 1,500 and 400 strokes patients per year, respec-
tively. The archiving of records is not computerized. However,
hospitalization and follow-up data are recorded in an individual
health record kept by the patient. Neither center has a neurovas-
cular unit, and there is no dedicated stroke care pathway. Arterial
recanalization therapies are not yet available in Togo. The costs
of care are borne by patients, the majority of whom do not have
health insurance coverage.

Patients aged 18 years or older, hospitalized for stroke with one

or more previous strokes, the most recent episode of which was
documented (date, type), were included. Strokes were diagnosed
with certainty and confirmed by medical imaging (CT or MRI scan
of the brain). Data were collected from individual survey forms
created for this purpose. Information was gathered after verbal
consent was obtained from health records, patient medical files,
and patients and/or their caregivers in cases where the patient was
unable to communicate clearly. The data collection was conducted
by two investigators and consisted, on the one hand, of a census
of the medical records of patients who had been hospitalized for
stroke during the study period and, on the other hand, of follow-up
of patients during their hospitalization.

All patients underwent the same protocol to study their sociode-
mographic, clinical, and paraclinical characteristics based on a
complete review of the selected records, an interview, and a com-
plete neurological examination to determine the date of stroke on-
set, cardiovascular risk factors, neurological and non-neurological
signs, additional tests performed, treatment received in the neurol-
ogy department, and clinical progress during hospitalization. Eti-
ologies were grouped according to the TOAST classification [13].
Data collection was performed using Kobocollect software ver-
sion 2.024.12, then processed and analyzed using Microsoft Excel
version 2021 and Janovi 1.6.3 software. The results are presented
as proportions for qualitative variables. The Chi2 test was used to
compare qualitative variables, and One- -way ANOVA were used
to compare quantitative variables. The a significance threshold
was set at 5%.

Informed consent was obtained from the patients or their parents.
The anonymity of the individuals was respected and the opinion
of the ethics committee of the Faculty of Health Sciences gave its
favorable opinion before the start of the work.

3. Results

3.1. General Data

3.1.1. Frequency of Stroke Recurrence

During the study period, 2,697 patients were hospitalized, 2,095
(77.7%) at the CHU Campus and 602 (22.3%) at the CHU SO, of
whom 1,896 (70.3%) were for stroke. Of these, 186 (9.8%) had a
recurrent stroke, of which 174 (9.2%) with usable records were
included in this study.

3.1.2. Socio-Demographic Data

The demographic characteristics of the 174 patients are summa-
rized in Table 1. The mean age of the patients was 62.43 + /- 12.44
years, with extremes of 33 and 95 years. Ninety-four patients
(54%) were male and 80 patients (46%) were female, with a male-
to-female ratio of 1.18.

Number Proportion(%)
Occupational status
Employed 58 28.7
Self-employed 44 16.7
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Retired 21 12.0
Unemployed 1 0.6
Level of education

No schooling 49 28.2
Primary 62 35.6
Secondary 38 21.8
University 24 13.8
Not specified 1 0.6
Marital status

Single 49 28.2
Divorced 62 35.6
Married 38 21.8
Not specified 1 0.6
Area of residence

Urban 149 85.6
Rural 25 14.4

Table 1: Demographic Characteristics of 174 Patients Hospitalized for Recurrent Stroke, Togo, 2024

3.2. Characteristics of Previous Strokes Prior to Recurrence

The number of previous hospitalizations for stroke ranged from
one (149 patients, 85.6%) to five (one patient, 0.6%). The last
previous hospitalization for stroke was at the CHU-Campus for
112 patients (64.4%) and at the CHU-SO for 59 patients (33.9%).
At the time of this last episode, 145 patients (83.3%) had had a
ischemic stroke (IS) and 29 (16.7%) had had a hemorrhagic
stroke (HS). For IS, the etiologies were undetermined in 93.1%,
arteriosclerosis in 2.1%, and embolic heart disease in 4.8% of
cases. The causes of hemorrhagic strokes were undetermined, in
72.4% of cases and hypertension in 27.6%. At the end of the last
previous stroke episode, 79.3% of patients had a modified Rankin

score > 2.

3.3. Secondary Prevention Medical Treatment Before Recur-
rence

Of the 141 patients who had experienced a non-cardioembolic
ischemic stroke, 23 (16.3%) were on antiplatelet therapy, of whom
15 (65.2%) had discontinued treatment. The main reason for non-
adherence was negligence in 11 (47.8%) patients, lack of money in
3 (13.0%) patients, and unknown in 9 (39.1%) patients. The main
modifiable cardiovascular risk factors known at the time of the
episode prior to recurrence are presented in Table 2.

Number (%) Patients receiving Patients who had stopped treatment Cause of treatment
treatment (%) discontinuation n (%)
High blood pressure 167 (96.0) 131 (78.4) 73 (55.7) of which 85% were secondary | Neglect: 56 (76.7)
education level and above Lack of money: 17 (23.3)
Diabetes 49 (28.2) 39 (79.6) 19 (48.7) all with secondary education Neglect: 10 (52.6)
level or higher Lack of money: 9 (47.4)
Embolic heart disease 7 (4.0) 3(4.3) 2 (66.7) all at primary education level Lack of money: 2 (100.0)
Dyslipidemia 60 (34.8) 4 (6.7) 1(25.0) Neglect: 1 (100.0)
Smoking 7 (4.0) - - -
Alcoholism 47 (27.0) - - -
Sedentary lifestyle 10 (5.8) - - -
Obesity 3(1.7) - - -
HIV infection 8 (4.6) - - -
Sickle cell disease 1(0.6) - - -

Table 2: Main Known Cardiovascular Risk Factors at the Previous Episode in 174 Patients Hospitalized for Recurrent Stroke,

Togo, 2024
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3.4. Recurrent Stroke

3.4.1. Time Between the First Episode and the Current Stroke
Episode

The time between the last follow-up visit and recurrence was 0-3

months, 3-6 months, or more than 6 months in 20 patients (11.5%),
113 patients (64.9%), and 38 patients (21.8%), respectively. In
65.5% of patients, the interval between the last two stroke episodes
was more than 12 months (Table 3).

Number Proportion (%)
<3 2 1.2
13-6[ 31 17.8
16-12[ 27 15.5
>12 114 65.5

Table 3: Time in Months Between the Last Two Stroke Episodes in 174 Patients Hospitalized for Recurrent Stroke, Togo, 2024
(N=174)

3.4.2. Type of Stroke
IS was observed in 136 patients (78.2%) and HS stroke in 38

patients (21.8%). IS was the most common type in both the first
and second episodes (Table 4).

Type of stroke in the episode prior to recurrence Type of stroke at recurrence

Hemorrhagic stroke Ischemic Stroke Total
Hemorrhagic stroke 16 (9.20) 13 (7.47) 29 (16.67)
Ischemic Stroke 22 (12.64) 123 (70.69) 145 (83.33)
Total 38 (21.84) 136 (78.16) 174 (100.00)

Table 4: Type of Stroke at Recurrence According to the Type of Stroke in the Previous Episode in 174 Patients Hospitalized for
Recurrent Stroke, Togo, 2024 (N=174)

The causes of stroke are presented in Table 5. Undetermined causes accounted for 72.1% of IS cases, while high blood pressure
accounted for 86.8% of HS cases (Table 5).

Number Proportion (%)

Ischemic Stroke 136

Embolic heart disease 18 13.2

Small artery disease 20 14.7
Undetermined cause 98 72.1
Hemorrhagic stroke 38

High blood pressure 33 86.8
Undetermined cause 5 13.2

Table 5: Etiologies of the 174 Cases of Recurrent Stroke, Togo, 2024

3.4.3. Hospitalization Outcomes
Bronchopneumopathies were the most common complications

(Table 6). Death occurred in 23 patients, representing a hospital
mortality rate of 13.2% (10.4% for IS and 2.9% for HS) .

Number Y%
No complications 136 78.2
Bronchopneumopathy 23 13.2
Bronchopneumopathy and urinary tract infection 5 | 2.9
Urinary tract infection 1.7
Pressure ulcer 1.7
Bronchopneumopathy and bedsores 2 1.2

Table 6: Complications in 174 Patients Hospitalized for Recurrent Stroke, Togo, 2024
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4. Discussion

4.1. Limitations

This study encountered a number of difficulties. During data
collection, we encountered cases where the information in the files
was incomplete for the retrospective part. During the etiological
research, the technical or financial inaccessibility of certain
additional tests sometimes limited our investigations. However,
this study, conducted in the two largest neurology centers in Togo,
reflects the realities of a hospital system without specialized units,
which makes the results particularly representative of resource-
limited contexts.

4.2. Frequency and Type of Stroke Recurrence

During our study period, out of 1,896 stroke cases, 9.8% were
recurrences. This frequency is similar to those reported by Sissoko
et al. in Mali [9] and Dabilgou et al. in Burkina Faso [10]. The
previous stroke episode was ischemic in 83.3% of cases and
hemorrhagic in 16.7%. Recurrence was ischemic in 136 patients
(78.2%) and hemorrhagic in 38 patients (21.8%). Thus, recurrences
are predominantly ischemic and occur more frequently in patients
who have had an ischemic stroke. These results are similar to those
reported by Dabilgou et al. in Burkina Faso [10]. This reflects
the complexity of secondary prevention after an ischemic stroke
compared to that after a hemorrhagic stroke.

4.3. Socio-Demographic Data

* Age and Gender of Patients

The average age of patients was 62.43 years, ranging from 33 to
95 years. This result is similar to that of Sissoko et al [9], who
reported an average age of 63 years. There was a predominance of
males (54%). Our result is similar to that of Sissoko et al [9], who
reported a male predominance of 51%. These characteristics are
comparable to those of stroke patients in general in Togo [14,15].

* Level of Education

In this series, treatment discontinuation was observed even in pa-
tients with a high level of education. One would expect greater
adherence to secondary care measures when the level of education
is high, as reported in Burkina Faso [9] and China [16]. This trend
will be better assessed through an analytical study, as this series
only offers the possibility of exploratory analysis.

4.4. Time to Recurrence of Stroke

The time to recurrence was 12 months or more in 65.5% of pa-
tients, 3 to 6 months in 17.8% of cases, and 6 to 12 months in
15.5% of cases [10,17,18]. Previous studies have reported that the
majority of recurrences occur within 12 months af f the stroke. The
last follow-up consultation in neurology before recurrence was 3
to 6 months in 65% of cases. Therefore, patients should be moni-
tored, particularly around one year after the stroke. This follow-up
could be organized with local healthcare facilities to promote ac-
cess for all patients.

4.5. Short-Term Progression
Bronchopneumopathies were the most common complications
during hospitalization. Stroke recurrence increases the risk of

pseudobulbar syndromes, leading to swallowing disorders that
promote inhalation pneumonia [19, 20]. The mortality rate was
13.2%. This corresponds to the mortality rate for ischemic strokes
in hospitals in Togo [12]. Our result is close to those of series from
sub-Saharan Africa, which range between 10% and 13.5% [10].
Lekoubou et al. in Cameroon reported that recurrence increases
the risk of death by 43% [11].

4.6. Risk Factors for Stroke Recurrence

Hypertension was the most common modifiable risk factor found
in 96% of patients. Before recurrence, 78.4% of patients were
on antihypertensive treatment, of whom 55.7% had discontinued
treatment. In African series on stroke recurrence, hypertension re-
mains the most commonly reported factor. For example, Sissoko
et al [9] reported a proportion of 76% of hypertensive patients,
71% of whom were not receiving antihypertensive treatment. This
reflects inadequate management and non-compliance with antihy-
pertensive treatment during secondary prevention in our context.
The main reason for treatment discontinuation was negligence in
77% of patients and lack of money in 13% of patients. In this study,
a similar finding was made regarding diabetes and dyslipidemia.
However, these factors are well known as risk factors for recurrent
stroke [21-23]. It is therefore imperative that healthcare provid-
ers become more involved in raising patient awareness in order to
achieve better compliance with secondary prevention treatments.
In addition, action is needed to make these treatments accessible
to the population.

Nearly 13% of patients who suffered recurrent IS had embolic
heart disease, while less than 5% of patients were taking antico-
agulants at admission. This proportion remains underestimated, as
embolic heart disease accounts for approximately 27% of IS in
sub-Saharan Africa [24, 25]. This reflects the inadequacy of sec-
ondary prevention, probably linked to the difficulties of etiological
research into strokes in our context. This has also been observed
in Guadeloupe [26], hence the need to encourage thorough inves-
tigation of cardioembolic causes during the first ischemic strokes.
Thus, the factors contributing to recurrence are dominated by
non-compliance with treatment and, in some cases, inadequate
secondary prevention treatment.

5. Conclusion

Stroke recurrence is common in hospitalization in our context, with
a proportion similar to that reported in the literature. Recurrences
are mainly ischemic and occur more frequently in patients who
have had an ischemic stroke in the past. The factors contributing
to recurrence are dominated by non-compliance with treatment
and, in some cases, inadequate secondary prevention treatment.
Therapeutic education could help reduce the incidence of recurrent
stroke. A collaborative sub-regional case-control analytical study
would enable the importance of these factors in the occurrence of
recurrent stroke to be assessed.
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