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Abstract

Background: The Covid-19 pandemic, which is an infection due to the SARS
Cov-2 virus, mainly causes severe damage to the respiratory system, but sev-
eral studies have reported neurological damage with different manifestations
including headaches, seizures, encephalopathies, and stroke. We report a se-
ries of 10 patients infected with Covid-19 who had an ischemic stroke at the
Yaoundé General Hospital, Cameroon. Patients and Methods: We carried
out a prospective study for 12 months between April 2020 and March 2021 by
collecting data from patients admitted for Covid-19 at the Yaoundé general
hospital. Were included all patients with a diagnosis of stroke confirmed by
brain imaging (CT/MRI) following a focal neurological deficit of sudden on-
set and whose test (nasopharyngeal swab confirmed by PCR) for Covid-19
was positive. Patients diagnosed with a stroke more than 2 weeks (14 days)
after the positive Covid-19 PCR test were excluded. Results: The prevalence
of ischemic stroke in this hospital-based series was 1.46%. These were six men
and four women. The mean NIHSS score was 13.57. The average age of our
patients was 58 years. Brain imaging was performed in each patient revealing
hypodense lesion in a large arterial territory in 8 of them, for two patients
we found multilacunar infarcts. All patients had negative HIV serology and
D-dimers greater than 500 pg/L. Conclusion: This work on strokes in Covid-19
infected patients shows that it is a fairly frequent neurological complication,
which can occur even in young subjects without known risk factors, the
symptoms of viral infection are not systematically present before the onset of
stroke.
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1. Introduction

The Covid-19 pandemic, which is an infection due to the SARS Cov-2 virus, has
been raging across the world since the end of 2019, causing many deaths in the
populations, as well as social, psychological, and economic impact almost never
seen in the world [1]. The African continent, despite its relatively young popula-
tion, is not spared and is currently receiving its first doses of vaccines. Cameroon
is one of the most affected countries in sub-Saharan Africa and the largest num-
bers of cases are recorded in Yaoundé, the political capital [2]. Covid-19 infec-
tion mainly causes severe damage to the respiratory system, but several studies
have reported neurological damage with different manifestations including
headache, seizures, encephalopathies, and ischemic stroke, hence the term
“NeuroCovid” [3].

This term, described by several authors, refers to the neurological manifesta-
tions associated with Covid-19 infection, which affects the central nervous sys-
tem with manifestations more described such as headache, encephalopathy
(cognitive disorders, confusion, and disorientation), ischemic and hemorrhagic
strokes, meningoencephalitis, cerebral venous thrombosis, epilepsy, acute dis-
seminated encephalomyelitis. The peripheral nervous system is also concerned,
several cases of anosmia, ageusia, Bell’s facial palsy (and facial diplegia), Guil-
lain-Barré syndrome, and variants including Miller Fisher syndrome, myopa-
thy, isolated oculomotor neuropathy, have been described [4]. In severe pres-
entations of NeuroCovid, some patients exhibit acute necrotizing encephalopa-
thy, Bickerstaff’s encephalitis, generalized myoclonus, acute transverse myelitis,
limbic encephalitis, akinetic mutism, and even coma [5]. However, we must
note that sometimes the neurological manifestations can precede the typical
signs like fever and cough, and later on classical manifestations develop in these
patients.

These neurological complications may result from a variety of mechanisms,
including virus-induced hyperinflammatory and hypercoagulable states (Cha-
racteristic cytokine storm incites severe metabolic changes and multiple organ
failure), direct virus infection of the central nervous system (CNS), and postin-
fectious immune mediated processes. Viral neuroinvasion may be achieved by
several routes, including transsynaptic transfer across infected neurons, entry via
the olfactory nerve, infection of vascular endothelium, or leukocyte migration
across the blood-brain barrier [6]. More neuropathological studies in COVID-19
patients reveled different patterns of CNS damage, particularly ischemic and
hemorrhagic changes, and inflammatory injuries. An autopsy study on Covid-19

patients demonstrated the presence of the virus in the brain of some patients
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with neurocovid [5].

In the literature, we don’t find many studies in Sub-Saharan Africa, studies are
scarce describing neurological complications of Covid-19, especially strokes. We
report a series of 10 patients infected with Covid-19 who had an ischemic stroke

at the Yaoundé General Hospital in Cameroon.

2. Patients and Methods

We carried out a prospective study for 12 months between April 2020 and March
2021 by collecting data from patients admitted for Covid-19 at the Yaoundé gen-
eral hospital.

Yaoundé General Hospital is a 1st category referral hospital in Cameroon,
with a capacity of more than 200 beds, hospitalizing symptomatic patients with
Covid-19 for a year. They were followed-up by consultant infectious diseases
specialists and emergency consultants. A consultant neurologist was called for
any patient presenting with neurological signs (neurocovid).

Were included all patients with a diagnosis of stroke confirmed by brain im-
aging (CT/MRI) following a focal neurological deficit of sudden onset and
whose test (nasopharyngeal swab confirmed by PCR) for Covid-19 was positive.
Patients diagnosed with a stroke more than 2 weeks (14 days) after the positive
Covid-19 PCR test were excluded.

The following examinations were carried out in all our patients: Full Blood
Count, blood urea and creatinine, fasting blood glucose, blood electrolytes, HIV
serology, D-dimers, CRP, cardiac ultrasound, Electrocardiogram, Echodoppler
of the supra-aortic arteries. All socio-demographic, clinical and therapeutic data
were collected, and each patient was monitored to date.

Data were presented as frequency and percentages for categorical variables
and median with interquartile range for continuous variables, unless otherwise
stated. Comparisons between patients were made using Fisher’s exact test for
categorical variables and Mann-Whitney U test for continuous variables. Statis-
tical significance was defined as p < 0.05. Statistical analyses were performed
with STATA (version 16, StataCorp, College Station, TX, USA).

Institutional review board approval was obtained for this work.

3. Results

From April 2020 to March 2021 we identified 684 cases of positive Covid-19 pa-
tients. Of which 10 presented with ischemic stroke. The prevalence of ischemic
stroke in this hospital-based series was 1.46%. These stroke patients were six
men and four women. The average age of our patients was 58 years with ex-
tremes of 36 and 81 years. Clinical and paraclinical characteristics of patients are
summarized in Table 1. Among the comorbidities, type 2 diabetes (50%) and
high blood pressure (30%) were the most common. For 7 patients (70%) the in-
fection with Covid-19 was severe and associated with respiratory distress ac-

cording to the WHO classification.
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Table 1. Clinical and paraclinical characteristics of patients.

Items Age Sexe

5 36 M

10 62 F

Comorbidities CT scan/IRM  Vascular Territory Comments
Score  Symptoms
Respirat Sequelae of hemiplegia and
Diabetes 17 . espiratory CT Scan Middle cerebral artery cquelae of hemip egl.a an
distress, fever post-stroke depression
High blood , Respirat Middle and anteri
igh bloo Pressure 14 es.plra ory CT Scan iddle and an .er1or Good outcome
Heart failure distress, cerebral arteries
High blood , Respirat
187 bloo Pressure 15 e54p wratory CT Scan Middle cerebral artery Sequelae of hemiplegia
Heart failure distress,
No comorbidity 6 Headaches CT Scan Lacunar infarcts Good outcome
No comorbidity 8 Headaches CT Scan Middle cerebral artery Sequelae of hemiplegia
Diabetes, High blood lae of hemiplegia, aphasi
fabetes, THgh 100 17 Fever CT Scan Middle cerebral artery Sequelae of hemiplegia ap, asia
pressure and post-stroke depression
No comorbidity 18 Fever CT Scan Middle cerebral artery Death
3 Respiratory .
Diabetes 12 . MRI Lacunar infarcts Death
distress, fever
Sequelae of hemiplegia and
Diabetes 14 Fever CT Scan Middle cerebral artery eduerae oF AEmip egl.a an
post-stroke depression
Respirat
High blood pressure 12 zsl: ;:szry CT Scan Middle cerebral artery Sequelae of hemiplegia
1 3

NIHSS

Covid-19

Symptoms and signs of patients were predominantly neurological (see Table
2), with motor deficit found in all patients, followed by headaches, fever and
respiratory distress in 70% of patients (p < 0.001).

The median time to consultation for motor deficit was 14hours with extremes
ranging from 2 to 36 hours.

Four patients (40%) had total right hemiplegia with aphasia, 5 patients (50%)
had severe left hemiplegia, and only one patient had a discrete motor deficit (left
hemiparesis and fast recovery). The mean NIHSS score was 13.57 with extremes
of 6 to 18.

Among patients with signs of Covid-19 before the onset of stroke, the motor
deficit occurred on average 10 days after the onset of symptoms (p < 0.001).
Seizures were found in 2 patients (20%) at the acute phase of stroke, four pa-
tients (40%) presented with confusional state during their hospitalization.

A chest CT scan was performed in 50% of patients, revealing pulmonary le-
sions typical of SARS-Cov-2 (Figure 1). Brain imaging was performed in each
patient revealing hypodense lesion in a large arterial territory (Figure 2) in 8 of
them (right middle cerebral artery for 50% of patients and left middle cerebral
artery for 30%), for 2 patients we found multilacunar infarcts.

Only one patient underwent a lumbar puncture and analysis of the cerebros-
pinal fluid was normal.

All the patients had negative HIV serology; CRP was greater than 6 mg/l in all
patients and D-dimers greater than 500 pg/1.
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Table 2. Symptoms of patients.

Symptoms Number Percentage (%)
Motor deficit 10 100
Headaches 8 80
Fever 7 70
Dyspnea 7 70
Confusion 3 30
Focal seizures 2 20

y

Figure 1. Chest CT scan SARS COV 2 lesions with 70%
involvement.

Figure 2. Brain MRI diffusion sequence revealing multi
lacunar infarcts.

Regarding the treatment, depending on the clinical condition and the comor-
bidities, the patients received low aspirin (100 mg daily) as well as Enoxaparin at

a preventive dose or anticoagulant medication (rivaroxaban at 15 mg/daily), pa-
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racetamol at 1 gram 3 times/day. Antibiotic therapy based on azithromycin 500
mg for 3 days, and amoxicillin clavulanic acid 1 g 3 times a day for 10 days, vi-
tamin C and zinc for 10 days. With management of high blood pressure and di-
abetes for patients with these co-morbidities who were also given statins.

All patients whose oxygen saturation was less than 94% were put on oxygen
therapy.

At the end of follow-up two patients (20%) died, four patients had hemiple-
gia including one with Broca’s aphasia despite speech therapy and three also
suffer from post-stroke depression. The average duration of hospitalization was
31 days with extremes ranging from 14 to 45 days.

4. Discussion

The neurological complications of Covid-19 are well known and described by
several authors, the central nervous system being more affected and headaches
were most often found, stroke is one of these complications but are not very
frequent [7] [8]. We found a prevalence of 1.46% of stroke in Covid-19 patients
in our series, in the various reviews described by Tan et al [9] on more than
5000 patients and Nannoni ef al. [10] on more than 100,000 patients, the preva-
lence of stroke in patients with Covid-19 was 1.2% and 1.4%, respectively. Stroke
is not very common in Covid-19 infection but its prevalence might be underes-
timated given the rapid deaths, and access to imaging which is not always possi-
ble for all patients.

The average age in our series was 58 years, these results are relatively lower
than those (64 years) found by Tan [9] as well as Morassi in a series of cases in
Italy [11] where the average age was 69 years old. This can be explained by a
longer life expectancy in these countries compared to ours. The predominance
of the male sex is also found in several series of similar cases, reported in Paris
[12] and Guinea-Conakry [13] in Africa, the male sex being a cardiovascular risk
factor and this could explain the fact of finding more men in many studies.

Covid-19 infection manifests with various symptoms, but patients may re-
main asymptomatic [14] before the onset of stroke. Among our symptomatic
patients, complaints such as headache, asthenia, and cough occurred on average
10 days before the motor deficit.

Escalard et al. [14] found an average of 6 days between symptoms and the on-
set of stroke, Covid-19 causes inflammatory states, hypercoagubility and endo-
thelial dysfunction which would be one of the damage mechanisms of the central
nervous system [15]. This could explain these delays of a few days before the
onset of stroke but also the greater frequency of ischemia according to several
series reported. Nannoni et al [10] in a review of the literature of 2277 manu-
script on strokes associated with Covid-19 found 87% of ischemia.

Co-morbidities were found in 70% of our patients which could explain the
occurrence of stroke, but for our two patients who were young without vascular
risk factors and in whom we could not find an etiology to their ischemic stroke

despite the examinations requested: Ultrasonography of the supra-aortic arte-
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ries, Electrocardiogram, Cardiac ultrasound, HIV serology, S and C proteins, an-
tithrombin III. For these patients, Covid 19 infection could be the cause of their
ischemic stroke.

Confusional states and impaired vigilance are associated with a high mortality
rate in Covid-19 infection [16], two-thirds of our patients with confusional states
died in our series. The NIHSS score is higher in strokes linked to Covid-19 in-
fection than without [10]; this can be explained by respiratory involvement which
is sometimes severe but also involvement of the large vessels more frequent [17]
particularly when the patient has several comorbidities. Two-thirds of our pa-
tients had an NIHSS score greater than 15, and their course was marked by se-
vere sensory-motor sequelae, and death.

Neuroimaging studies of positive Covid-19 patients reveal more involvement
of the great vessels [18], Escalar describes more severe ischemia and more vessels
affected in a case-control study [14]. This could be explained by the risk of em-
bolization which increases with Covid-19 infection; 80% of our patients had
large vessel involvement with total hemiplegia, only two patients had cerebral
deficiencies including a slight motor deficit.

The cerebrospinal fluid analysis was performed in one of our patients and
was normal (2 cells, 0.38 g/l of protein and 0.6 g/l of glucose). Several authors
describe markers of inflammation in the cerebrospinal fluid of Covid-19 pa-
tients [19], and some studies reveal the presence of viral particles in the cere-
brospinal fluid during PCR [20], however these results may also be normal, the
presence of SARS-COV2 in cerebrospinal fluid could be related to the severity of
the systemic involvement, and the level of tropism of the virus in the nervous
system [21].

For the management of our patients, we used our national protocol, all of
them received antibiotics (azithromycin, amoxicillin-clavulanic acid or ceftriax-
one), anticoagulants (enoxaparin combined with aspirin or rivaroxaban alone),
oxygen was administered as needed, corticosteroid therapy was not systematic,
hydroxychloroquine was not administered due to cardiac side effects. We found
20% of deaths in our series, these patients had severe lung involvement and
Covid-19 infection was probably the main cause. The death rate varies from 25%
- 85% according to the different series of similar cases reported [6] [7] [8] [9],
however the death rate from Covid-19 infection is 1.5% in Cameroon [22]
therefore relatively low, further studies will be needed to better understand and
explain these results.

Our study contains several limitations. First, the actual number of Covid-19
patients with stroke was probably underestimated, patients with severe impair-
ment of consciousness or severe respiratory distress were unable to perform
brain imaging. Also for some patients in whom the diagnosis of stroke was sus-
pected, brain imaging was not performed due to financial constraints because
health insurance is not available to the vast majority. Secondly, the Covid-19
pandemic causes real stress and some patients are afraid to come in a hospital

environment, which skews the real number of infected patients but also several
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patients suffering from stroke, even minor ones, may not come for treatment in
a hospital environment. Our sample size is small for work carried out over one
year, which reveals that we must improve our communication with the popula-
tions, in order to carry out more screenings and to limit contamination but also

to prevent and treat the complications of Covid-19 infection like stroke.

5. Conclusion

The Covid-19 pandemic is a global reality with multiple consequences, several
systems are involved, and including the central nervous system and ischemic
stroke is a well-described complication. This work on strokes in Covid-19 pa-
tients shows that it is a fairly frequent neurological complication, which can oc-
cur even in young subjects without known risk factors, the symptoms of viral
infection are not systematically present before the onset of stroke. More studies
should be done to better understand the mechanism, and to follow the evolution

of brain damage on imaging.
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