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SARS-CoV-2 Infection and Factors Associated with Mortality in
Hospitalized Patients Aged 60 and Over at the Epidemic Treatment
Center (ETC) of Saint-Louis (Senegal)

ABSTRACT

Background: SARS-CoV-2 infection typically causes severe pneumonia in elderly
patients with high mortality rates.

Aims:This study aimed to describe the epidemiological, clinical, paraclinical and
evolution profile of the SARS-CoV-2 infection in patients aged 60 years and over
hospitalized at theEpidemic Treatment Center (ETC)of Saint-Louis (Senegal), and to
identify the factors associated with death.

Methodology: This is a cross-sectional, retrospective, descriptive and analytical
study conducted from March 2020 to August 2021. It includes all patients aged 60
years and older hospitalized at the ETC of Saint-Louis (Senegal) for SARS-CoV-2
infection. The datawereentered into Exceland analysed using EPI INFO version 7
software.

Results: Of a total of 448 hospitalizations, 188 patient records aged 60 years and
older were collected. The prevalence was 42%. The mean age was 70 years (+8
years). The sex ratio was 1.7, with a male predominance (62.8%). Hypertension was
the most common co-morbidity (67%). [Severe forms were predominant (64.4%).
Dyspnea (60.3%), cough (56.5%) and ageusia (24.5%) were the most common
symptoms on admission. Thoracic CT scans showed severe involvement in 51.7% of
cases. Hydroxychloroquine-azithromycin combination was prescribed in 98.4% of
cases. The mortality rate was 18.6%. The main factors associated with death were
age (75 years) (p=0.014) [OR=0.488; 95% ClI: 0.201-1.187]; critical forms (p=0.017)
[OR=0.061; 95% CI: 0.006-0.601]; comorbidity (p=0. 031) [OR=1.647; 95% CI: 0.280-
2.499]; occurrence of complications (p=0.009) [OR=1.212; 95% [Cl: 0.530-2.774]; and
Sp02<95% at admission (p=0.031) [OR=4.899; 95% CI: 0.752-8.797].
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Conclusion: SARS-CoV-2 infection in the elderly is predominantly severe with high
mortality. This high-risk group requires special attention.
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1. INTRODUCTION

COVID-19 (coronavirus disease 19), caused by SARS-CoV-2(Severe Acute
Respiratory Syndrome Coronavirus 2), is a respiratory illness that often results in
respiratory failure [1,2]. The World Health Organization declared the pandemic on
March 11, 2020, following its fast global expansion [1]. As of September 27, 2020,
there were approximately 32,920,218 confirmed cases and nearly one million deaths
worldwide. On the same date, Africa recorded 35,440 deaths from 1,459,714
confirmed cases [3]. Like other African countries, Senegal has not escaped the
epidemic. Its first case was recorded on March 2, 2020. As of September 24, 2020,
Senegal reported 14 816confirmed cases, with 11 818recovered and 304 deaths
[4,5].

SARS-CoV-2 infection is typically mild in 80% of cases, with the most typical clinical
presentation being acute respiratory infection with fever, dry cough, dyspnea, fatigue,
myalgia and headache [6-9]. However, 15% of cases are severe and 5% are critical
[6,7]. The mortality rate is very high in severe and critical cases, reaching up to 50%
in some series [6]. Individuals with comorbidities such as advanced age,
hypertension, diabetes mellitus, and chronic respiratory diseases are at a higher risk
of developing severe forms of the disease or dying from it [9-11]. According to the
World Health Organization (WHO), the age-related risk begins at 40 years of age.
However, the Centers for Disease Control and Prevention (CDC) states that the risk
of developing severe forms is observed in people aged 65 years and over [12]. In the
population aged 60 years and older, the mortality rate associated with SARS-CoV-2
infection is estimated to be 6.38%. This is approximately 20 times higher than the
mortality rate observed in persons under the age of 60 (0.32%) [12]. In Senegal, few
studies have investigated SARS-CoV-2 infection in elderly people. This study aims to
describe the epidemiological, clinical, paraclinical, therapeutic, and evolution profile
of SARS-CoV-2 infection in patients aged 60 and over hospitalized at the ETC of

Saint-Louis (Senegal), and to identify the factors associated with death.



2. MATERIALS AND METHODS
2.1. Type, Period of Study and study population

This was a cross-sectional, retrospective, descriptive and analytical study conducted
from March 2020 to August 2021, carried out on patients aged 60 and over
hospitalised at the Saint-Louis ETC (Senegal).

2.2 Inclusion criteria

It included all patients aged 60 years and olderhospitalized at the ETC of Saint-Louis
(Senegal) for SARS-CoV-2 infection, regardless of severity, during the three waves
of COVID-19.

2.3 Non-inclusion criteria

Patients whose medical records were incomplete or could not be found were not
included.

2.4 Diagnostic criteria

The diagnosis of SARS-CoV-2 infection was based on virus detection through RT-
PCR on nasopharyngeal swabs or positive results from antigen rapid tests or
suggestive chest CT scans.

2.5 Data collection

Data were collected from medical records using a questionnaire covering the
following parameters: epidemiological data (age, gender, marital status,
comorbidities, and COVID-19 vaccination status), clinical data(the time between
symptom onset and hospitalization, severity of clinical presentation, peripheral
oxygen saturation (SpO2) at admission, and symptoms at admission), paraclinical
data(hemogram, transaminases, creatinine, CRP, fasting blood glucose, blood
electrolytes, lipids, troponin, prothrombin levels, and thoracic CT scan), and
therapeutic data(molecules administered) and evolution data (length of hospital stay
and outcome).

2.6 Statistical analysis

Data was entered and analyzed using Excel and EPI INFO version 7 software. The
Chi2 and Fisher tests were used to compare means and percentages, respectively,
based on their applicability. Statistical significance was defined as any difference
below 0.05.
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3. RESULTS

3.1 Epidemiological Aspects
Out of a total of 448 hospitalizations, 188 patient files of people aged 60 years and
over were collected, resulting in a prevalence of 42%. During the first wave, 66 cases

out of 256 (25.8%) were recorded, 69 cases out of 102 (67.6%) during the second

wave, and 53 cases out of 90 (59%) during the third wave (Fig. 1).
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Fig. 1. Prevalence of patients aged 60+ hospitalized at Saint-Louis ETC during
the first three waves of COVID-19

The mean age of the study population was 70 years (+0.8) with a male
predominance of 118 (62.8%) compared to 70 females (37.2%), resulting in a sex
ratio of 1.7. Comorbidities were present in 115 patients (61.2%) and were mainly
hypertension (77 cases, 67%), followed by diabetes mellitus (54 cases, 47%) and
-COVID vaccines

asthma (7 cases, 6%). Only 4 patients (2.1%) had received anti

(Table 1).
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Table 1. Distribution of patients according to epidemiological data

Epidemiological data Number Percentage (%)
Age

60-65 years 65 34.6

66-70 years 49 26.1

71-75 years 34 18.1

76-80 years 17 9

81-85 years 14 7.4

86-90 years 3.2

91-95 years 1.6
Sex
Males 118 62.8

Females 70 37.2
Marital status (n=145)

Married 124 85.5
Widowed 16 11
Single 5 3.4
Comorbidities (115)

HTN 77 67
Diabetes mellitus 54 47

Asthma 7 6
Cardiopathy 6 5.2
Dyslipidemia 6 5.2
Chronic Kidney Disease 3 2.6

Gout 3 2.6
Obesity 2 1.7
Rheumatoid Arthritis 1 0.9

Scleroderma 1 0.9
Sickle Cell Disease 1 0.9
Dementia 1 0.9
Anti-COVID Vaccination (n=188)

Oui 4 2.1

Non 184 97.9
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Type of anti-COVIDvaccine (n=04) Comment [D16]: Please use SARS-CoV-2
vaccine not anti-COVID.

Sinopharm 2 50
AstraZenecca 1 25
Johnson & Johnson 1 25

3.2 Clinical Aspects

The mean time from symptom onset to hospitalization was 9.6 days (£4.9). The

mean SpO2 was 88.6 % (+ 10.2 %). The majority of patients had severe forms of the Comment [D17]: Please define severe form,
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admission, with 111 cases (60.3%), followed by cough with 104 cases (56.5%) and
ageusia with 45 cases (24.5%) (Table 2).

Table 2. Distribution of patients according to clinical data

Clinical data Number Percentage (%)

Severity (n=188)

’Ml|d‘ form 36 19 Comment [D18]: Again, how was this
determined?

Moderate form 26 13.8

Severe form 121 64.4

Critical form 5 2.7

Clinical symptoms
Respiratory symptoms

Dyspnea 111 60.3
Cough 104 56.5
Chest pain 29 15.2

Hemoptysis 1 0.5
Sneezing 1 0.5
ORLSsymptoms | Comment [D19]: Please use the full term

Agueusia 45 24.5

Anosmia 19 10.3

Rhinorrhea 18 9.8

Otalgia 1 0.5
Laryngeal crackles 1 0.5




Digestive symptoms

Diarrhea 21 114
Vomiting 7 3.8
Odynophagia 6 3.3
Abdominal pain 4 2.2
Epigastric pain 3 1.6
Nausea 2 1.1
Hiccups 1 0.5
Constipation 1 0.5
Neurological symptoms
Headache 44 24
Dizziness 3 1.6
Insomnia 1 0.5
Anxiety 1 0.5
Cardio-vascular symptoms
Precordialgia 1 0.5
Generalsymptoms
Fever 83 454
Asthenia 78 42.6
Arthralgia 59 32.2
Myalgia 54 29.5
Anorexia 54 29.5
Body aches a7 25.7
Lumbago 28 15.3
Chills 14 7.6
Sweat 10 5.5
Loss of weight 4 2.2
Lethargy 1 0.5

3.3 Paraclinical Aspects

The mean leukocyte count was 7898/uL (¥4093). Hyperleukocytosis (>10,000/uL)
was found in 35 patients (18.6%). Lymphopenia (<1500/uL) was found in 108
patients (57.4%). The mean creatinine level was 14.5 mg/dL (x22.2). Renal failure
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with a creatinine level 214 mg/L was found in 34 patients (19.5%). The mean fasting
glycaemia was 1.1 g/L (20.5). Hyperglycemia =1.26 g/L was found in 32 patients
(23%). All patients (100%) underwent a diagnostic PCR test. A chest CT scan was
performed in 51 patients (27.1%). The extent of the lesions was specified in 29

cases, with severe involvement predominating in 15 cases (51.7%) (Table 3).

Table 3. Distribution of patients according to paraclinical data

Paraclinical data Number Percentage (%)

Hemogram (n=188)

Hyperleukocytosis (>10000/ul) 35 18.6
Lymphopenia (<1500/ul) 108 57.4

Neutropenia (<1500/ul) 7 3.7
Thrombocytopenia (<150000/ul) 9 4.8
Anemia (210 g/dl) 13 7

Transaminases (n=125)

ALT (>70Ul) 15 12
AST (>60UlI) 21 16.8

Creatinine (>14mg/l) (n=174) 34 19.5

CRP (=12mg/l) (n=38) 32 84.2

Hyperglycaemia (=1,26g/1) (n=139) 32 23

Hemoglobin A1C (27%) (n=21) 8 38.1

Electrolyt test (n=78)

Hyponatremia (<130meq/l) 6 7.7

Hypochloremia (<98meq/l) 17 21.8
Hypokalemia (<3,5meq/l) 18 23.1

Lipids (n=106)

Hypercholesterolemia (>2g/1) 31 29.2
Hypo-HDL-cholesterolemia (<0,4g/l) 35 33
Hyper-LDL-cholesterolemia (>1,6g/l) 18 17

Hypertriglyceridemia (>1,6g/1) 28 26.4
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Hypertroponinemia (>0,4ng/ml) (n=80) 80 100

Decrease in prothrombin levels<70% (n=155) 18 11.6
COV|D’PCR‘ (n:188) 188 100 Comment [D25]: Please use SARS-CoV-2
. . PCR
Thoracic CT scan lesion extent (n=29)
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25 a 50% 10 34.5 of fibrosis, ARDS, etc ?
50 a 75% 15 51.7
>75% 1 3.4

3.4 Therapeutic Aspects
The hydroxychloroquine-azithromycin combination was prescribed in 185 cases

(98.4%). Antibiotic hreatmenﬂ was initiated in 126 cases (67%). Oxygen therapy was Comment [D27]: Azithromycin is a
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Table 4. Distribution of patients according to therapeutic data

Therapeutic data Number Percentage (%)
Hydroxychloroquine-azithromycin combination 185 98.4

Antibiotherapy 126 67 | Comment [D28]: Antibiotic therapy
Oxygen therapy 128 68.1

Non-invasive ventilation 5 2.6

Anticoagulation 179 95.2

Corticosteroid therapy 113 60.1

Analgesic/antipyretic 176 93.6

Vitamin C 181 96.3

Zinc 83 44.1

3.5 Evolutionary Aspects
The mean length of hospital stay was 12.6 days (+4.7). Just over half of the patients,
100 out of 181 (55.2%), had a hospital stay between 11 to 15 days (Fig. 2).
Regarding outcome, there were 153 recoveries (81.4%) and 35 deaths (18.6%). The
main factors associated with death were age (<75 years) (p=0.014) [OR=0.488; 95%
. Lo Comment [D29]: How was critical forms
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(p=0.031) [OR=1.647; 95% CI: 0.280-2.499], complications (p=0.009) [OR=1.212;
95% CI: 0.530-2.774], and Sp02<95% at admission (p=0.031) [OR=4.899; 95% CI:
0.752-8.797]
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Fig. 2.Distribution of patients according to their length of hospital stay

4. DISCUSSION

In our series, the mean age was 70 years (8 years). Similar results were found by
Wang et al. (China) and Touabhri et al. (Algeria) who reported mean ages of 71 and
74 years, respectively [13,14]. In the preliminary study by Zulfigar et al. (France) on a
series of elderly COVID-19 patients, the mean age was slightly higher at 83.97 years
[15]. The difference in mean age could be explained by the fact that life expectancy is
higher in France (85.4 years for women and 79.3 years for men) [16], whereas in
Senegal it is 67.7 years [17].

Our series had a male predominance (62.8%) with a sex ratio of 1.7. The same trend
was found by Niu et al. (China) and Cérdova et al. (Peru), with 56.7% and 51.9%

male predominance respectively [18,19]. This male predominance could be
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explained by the fact that men are more mobile, often finding themselves in
gatherings and therefore more exposed to COVID-19.

In our series, co-morbidities were present in 61.2% of patients, with high blood
pressure (67%) and diabetes mellitus (47%) being the most common. This is
consistent with the results of Wang et al. (China) who found a predominance of
hypertension (40.8%) and diabetes mellitus (16%) [13]. Collarino et al. (France) also
found a predominance of hypertension (67%) and diabetes mellitus (23%) [20]. This
predominance may be explained by the high prevalence of these comorbidities in the
general Senegalese population, with rates of 29.8% and 3.4%, respectively [17]. In
particular, the Saint-Louis region of Senegal has a high prevalence of hypertension
(46%) and diabetes mellitus (10.4%) [17].

In our series, the anti-COVID vaccination coverage rate was 2.1%. According to
Masresha B et al, in the first year after vaccine introduction, only 6.8% of the total
population was fully vaccinated in the 47 countries of the WHO African Region [21].
Due to the high lethality rate of COVID-19 in the elderly population, they quickly
became a priority target for vaccination, despite the evolving indications based on
availability and knowledge [22]. This low prevalence of vaccination coverage can be
explained by people's reluctance to receive the anti-COVID vaccine.

In our series, most patients had severe COVID-19 (64.4%). The prevalence of severe
forms in elderly individuals was corroborated by Mahiat C et al. (Belgium) and Chen
et al. (China), who reported 72% and 87.3%, respectively [23,24]. The fact that
elderly subjects often have many comorbidities and a weakened immune system
may explain this. Indeed, they are more prone to develop severe forms of COVID-19
[11,25] due to senility and decreased IFN-1 production.

In our series, the hydroxychloroquine-azithromycin combination was prescribed in
98.4% of cases. This contrasts with the Lydie C study (France), where only 3% of
patients received this combination [26]. The World Health Organisation's decision to
discourage the use of drugs such as hydroxychloroquine in COVID-19 patients [27]
may explain these results. However, because of its proven results in reducing the
median length of hospitalisation and the absence of serious side effects, this
molecule was included in the Senegalese treatment protocol at the beginning of the
pandemic [28].

In terms of evolution, the mortality rate in our series was 18.6%. A mortality rate of
16.8% was reported by Tam EMYY and al. (China) [29]. However, Kone D et al.
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(lvory Coast) found a higher fatality rate of 23.7% [30]. This high fatality rate
demonstrates the severity of COVID-19 in elderly individuals.

In our series, the main factors associated with death were age, critical forms,
comorbidities, the occurrence of complications, and SpO2 at admission. Many other
factors associated with death have been reported in the literature. For instance, Aw
et al. (England) found aging, male sex, and a high NEWS-2 score as factors of death
[31]. Chen et al. found that factors associated with death were male sex, multiple
comorbidities, dyspnea, high creatinine levels and high AST levels [24]. Thiam et al.

found that delirium was the only factor associated with death [32].

5. CONCLUSION

This study has shown that the majority of patients aged 60 and over hospitalized in
our CTE were hypertensive men, with very few having been vaccinated against
COVID-19. Severe forms of the disease were predominant, and the mortality rate
was high and associated with several factors. It is imperative to enhance the anti-
COVID vaccination in this population, which requires a very particular attention in

order to reduce the mortality associated with COVID-19.

CONSENT
As per international standards or university standards, patient(s) written consent

has been collected and preserved by the author(s).

ETHICAL APPROVAL

As per international standards or university standards written ethical

approval has been collected and preserved by the authors.

REFERENCES

1. World Health Organization (2021) WHO Director-General’'s Opening Remarks at
the Media Briefing on COVID19-March 2020. https://www.who.int/director-
general/speeches/detail/who-director-general-s-openi ng-remarks-at-the-media-
briefing-on-covid-19---11-march-2020. Accessed on 06/29/2023.

12

Comment [D34]: Rather refrain from
mentioning this scale, as it was no used in the
study.

Comment [D35]: These conclusions cant be
drawn as the results were not statistically
significant. Please sepearte results and
comment again.

Comment [D36]: Which ethics council
approved of the study ? Please provide the
HREC number. Was the decleration of Helsinki
adhered to ?



https://www.who.int/director-general/speeches/detail/who-director-general-s-openi%20ng-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-openi%20ng-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-openi%20ng-remarks-at-the-media-briefing-on-covid-19---11-march-2020

2. Sohrabi C, Alsafi Z, O’neill N,Khan M, Kerwan A, Al-Jabir A, et al. World Health
Organization declares global emergency: A review of the 2019 novel coronavirus
(COVID-19). Int J Surg 2020;76:71-6. https://doi.org/10.1016/}.ijsu.2020.02.034

3. Lo M, Sy A and Yade S. COVID-19 in Africa: Progress Report and Outlook
/COVID-19 in Africa. https://www.policycenter.ma/sites/default/files/RP_20-
13 Moubarack Lo.pdf. Accessed on 06/27/2023.

4. Diouf I, Bousso A and Sonko |. COVID-19 pandemic management in Senegal.
Médecine de Catastrophe - Urgences Collectives 2020; 4(3): 217-22.
https://doi.org/10.1016%2F].pxur.2020.08.009

5. Omedia. Rapid survey on the effects of COVID-19. A Senegal 2020 gender
perspective.https://data.unwomen.org/sites/default/files/documents/Publications/RAP
P ORT RGA UN WOMEN SENEGAL.pdf.Accessed on 11/15/2022.

6. Marih L, Sodgi M. Clinical Manifestations of COVID-19. Batna J Med Sci 2020;7:
S9-S13.http://dx.doi.org/10.48087/BJMStf.2020.S713

7. Waechter C. Clinical and paraclinical features of COVID-19, virological diagnosis.
NPG Neurologie - Psychiatrie - Gériatrie 2021; 21(125); 297-303.
https://doi.org/10.1016%2Fj.npq.2021.05.011

8. Caumes E. Infection with SARS-CoV-2. Arch Mal Coeur Vaiss Prat 2020;
2020(291): 2-4. https://doi.org/10.1016%2Fj.amcp.2020.08.002

9. Abdelmalek R. Covid-19, chronicles of a pandemic foretold. Tunis Med 2020 ; 98
(04): 278-281. https://applications.emro.who.int/imemrf/455/Tunisie-Med-2020-98-4-
295-298-fre.pdf

10. Lapierre A, Fontaine G, Tremblay PL, Maheu-Cadotte MA and Desjardins M.
Coronavirus disease (COVID-19): current state of knowledge. Soins d’'urgence 2020;

1(1):13-8.https://www.researchgate.net/publication/341355504 La maladie a coron

avirus_COVID-19 portrait_des connaissances_actuelles

11. Hamadouche M. Link between age and severe forms of Covid-19. Application to
medical fithess decisions for healthcare personnel. EI Hakim Revue Médicale
Algérienne 2020; 20(30):84-

8.https://www.researchgate.net/publication/347528153 Lien entre l'age et les formes seve

res_de Covid-19 Application _a_la decision d'aptitude medicale du_personnel de sante

12. High Authority for Health report in 2020. Immunological and virological aspects of
SARS-CoV-2 infection - Genetic variability, immune responses, vaccine platforms

and animal models. https://www.has-sante.fr/upload/docs/application/pdf/2020-

13


https://pubmed.ncbi.nlm.nih.gov/?term=Khan+M&cauthor_id=32112977
https://pubmed.ncbi.nlm.nih.gov/?term=Kerwan+A&cauthor_id=32112977
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Jabir+A&cauthor_id=32112977
https://doi.org/10.1016/j.ijsu.2020.02.034
https://www.policycenter.ma/sites/default/files/RP_20-%2013_Moubarack_Lo.pdf
https://www.policycenter.ma/sites/default/files/RP_20-%2013_Moubarack_Lo.pdf
https://doi.org/10.1016%2Fj.pxur.2020.08.009
https://data.unwomen.org/sites/default/files/documents/Publications/RAPP%20ORT_RGA_UN_WOMEN_SENEGAL.pdf
https://data.unwomen.org/sites/default/files/documents/Publications/RAPP%20ORT_RGA_UN_WOMEN_SENEGAL.pdf
https://data.unwomen.org/sites/default/files/documents/Publications/RAPP%20ORT_RGA_UN_WOMEN_SENEGAL.pdf
http://dx.doi.org/10.48087/BJMStf.2020.S713
https://doi.org/10.1016%2Fj.npg.2021.05.011
https://doi.org/10.1016%2Fj.amcp.2020.08.002
https://applications.emro.who.int/imemrf/455/Tunisie-Med-2020-98-4-295-298-fre.pdf
https://applications.emro.who.int/imemrf/455/Tunisie-Med-2020-98-4-295-298-fre.pdf
https://www.researchgate.net/publication/341355504_La_maladie_a_coronavirus_COVID-19_portrait_des_connaissances_actuelles
https://www.researchgate.net/publication/341355504_La_maladie_a_coronavirus_COVID-19_portrait_des_connaissances_actuelles
https://www.researchgate.net/publication/347528153_Lien_entre_l'age_et_les_formes_severes_de_Covid-19_Application_a_la_decision_d'aptitude_medicale_du_personnel_de_sante
https://www.researchgate.net/publication/347528153_Lien_entre_l'age_et_les_formes_severes_de_Covid-19_Application_a_la_decision_d'aptitude_medicale_du_personnel_de_sante
https://www.has-sante.fr/upload/docs/application/pdf/2020-11/rapport_-%20_immunite_au_cours_de_linfection_par_le_sars-cov-2_2020-11-30_17-25-%2010_860.pdf

11/rapport - immunite au cours de linfection par le sars-cov-2 2020-11-30 17-

25- 10 860.pdf.Accessed on 11/10/2022.

13. Wang L, He W, Yu X, Hu D, Bao M, LiuH et al. Coronavirus disease 2019 in
elderly patients: Characteristics and prognostic factors based on 4-week follow-up. J
Infect 2020; 80(6): 639-45. https://doi.org/10.1016/}.jinf.2020.03.019

14. Touahri R and Ketfi A. Clinical, biological, radiological and evolutionary profile of

COVID-19 according to age: a comparative study. Rev Mal Respir Actual
2021;13(1):114.

15. Zulfigar AA, Villalba NL, Severac F, Andres E. COVID-19 infection in a cohort of
elderly patients in France: Results of a preliminary study. La Presse Médicale
Formation 2020; 1(5): 460-463. https://doi.org/10.1016%2F|.Ipmfor.2020.10.002

16. Bagein G, Costemalle V, Deroyon T, Hazo J-B, Naouri D, Pesonel E,et al. The

state of health of the population in France-2022. https://drees.solidarites-
sante.gouv.fr/sites/default/files/2022- 09/DD102EMB.pdf.Accessed on 11/01/2022

17. Senegalese Ministry of Health and Social Action. Non-Communicable Diseases
Baseline Survey Final Report-2021.
https://openijicareport.jica.go.jp/pdf/12346235.pdf. Accessed on 12/09/2022

18. Niu S, Tian S, Lou J, Kang X, Zhang L, Lian H et al. Clinical characteristics of

older patients infected with COVID-19: A descriptive study. Arch Gerontol Geriatr
2020;89(104058):1-5. https://doi.org/10.1016/j.archger.2020.104058

19. Cérdova LDS, Vega APM, Lujan-Carpio E, Parodi JF, Moncada-Mapelli
E, Armacanqui-Valencia | et al. Clinical characteristics of older patients with COVID-

19: a systematic review of case reports. Dement Neuropsychol 2021;15(1):1-15.
https://doi.org/10.1590/1980-57642021dn15-010001
20. Collarino R, Vauloup-Fellous C, Allemang-Trivalle A, Mouna L, Duron E, Neiss M

et al. Persistence and protection of neutralising antibodies 12 months after SARS-
COV-2 infection in elderly subjects. Infect Dis Now
2021;51(5):S15.https://doi.org/10.1016%2F|.idnow.2021.06.005

21. Masresha B, Ruiz MAS, Atuhebwe P and Mihigo R. The first year of COVID-19
vaccine roll-out in Africa: challenges and lessons learned. Pan African Medical
Journal 2022;41(2):1-10. https://doi.org/10.11604%2Fpam|.supp.2022.41.2.33686
22. Ndiaye M, Sow KD, Ly AB, Diop B, Ba M,Faye A. Epidemiology and response

strategies against COVID-19: the Senegalese experience from 2020 to 2021. Pan Afr
Med J 2022;43(204):1-13. https://doi.org/10.11604%2Fpam|.2022.43.204.38290

14


https://pubmed.ncbi.nlm.nih.gov/?term=Hu+D&cauthor_id=32240670
https://pubmed.ncbi.nlm.nih.gov/?term=Bao+M&cauthor_id=32240670
https://pubmed.ncbi.nlm.nih.gov/?term=Liu+H&cauthor_id=32240670
https://doi.org/10.1016/j.jinf.2020.03.019
https://doi.org/10.1016%2Fj.lpmfor.2020.10.002
https://drees.solidarites-sante.gouv.fr/sites/default/files/2022-%2009/DD102EMB.pdf
https://drees.solidarites-sante.gouv.fr/sites/default/files/2022-%2009/DD102EMB.pdf
https://openjicareport.jica.go.jp/pdf/12346235.pdf
https://pubmed.ncbi.nlm.nih.gov/?term=Kang+X&cauthor_id=32339960
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+L&cauthor_id=32339960
https://pubmed.ncbi.nlm.nih.gov/?term=Lian+H&cauthor_id=32339960
https://doi.org/10.1016/j.archger.2020.104058
https://pubmed.ncbi.nlm.nih.gov/?term=Parodi+JF&cauthor_id=33907593
https://pubmed.ncbi.nlm.nih.gov/?term=Moncada-Mapelli+E&cauthor_id=33907593
https://pubmed.ncbi.nlm.nih.gov/?term=Armacanqui-Valencia+I&cauthor_id=33907593
https://doi.org/10.1590/1980-57642021dn15-010001
https://pubmed.ncbi.nlm.nih.gov/?term=Mouna%20L%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Duron%20E%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Neiss%20M%5BAuthor%5D
https://doi.org/10.1016%2Fj.idnow.2021.06.005
https://doi.org/10.11604%2Fpamj.supp.2022.41.2.33686
https://pubmed.ncbi.nlm.nih.gov/?term=Diop%20B%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ba%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Faye%20A%5BAuthor%5D
https://doi.org/10.11604%2Fpamj.2022.43.204.38290

23. Mahiat C, Henrard S, Gilard I, Lanthier N, Starkel P, Brauwer ID, et al. COVID-
19: clinical presentation and mortality of the first 50 geriatric patients hospitalized at
the Cliniques universitaires Saint-Luc in spring 2020. Louv Med 2020;139 (09-10):
503-

511 .https://www.louvainmedical.be/sites/default/files/content/article/pdf/mahiatc _nov2
020.pdf

24. Chen T, Dai Z, Mo P, Li X, Ma Z, Song S et al. Clinical characteristics and

outcomes of older patients with coronavirus disease 2019 (COVID-19) in Wuhan,

China (2019): a single-centered, retrospective study. J Gerontol A Biol Sci Med Sci
2020; 75(9):1788-95. https://doi.org/10.1093/gerona/glaa089

25. Bertholom C. Sars-CoV-2-associated immune response. Option/Bio 2021;
32(627): 15-17. https://doi.org/10.1016%2FS0992-5945(21)00018-0

26. Lydie C. SARS-Cov2 infection in elderly subjects in the Covid unit of the Cimiez

geriatric hospital of the CHU de Nice: prognostic factors for mortality.Médecine
humaine et pathologie. 2021. ffdumas-03710502f. https://dumas.ccsd.cnrs.fr/dumas-
03710502/document

27. World Health Organization (WHO). Treatments against COVID-19: evolutionary
orientations 2021. https://iris.who.int/bitstream/handle/10665/347607/WHO-2019-
%20nCoV-therapeutics-2021.3-fre.pdf?isAllowed=y&sequence=1. Accessed on
12/09/2022

28. Journal of pharmacological information. Special COVID-

19.https://www.atrssv.dz/ressources/fichiers produits/fichier produit 1961.pdf.
Accessed on 10/10/2022
29. Tam EMYY, Kwan YK, Ng YY, Yam PW. Clinical course and mortality in older

patients with COVID-19: a cluster-based study in Hong Kong. Hong Kong Med
J;28(3): 215-222, 2022 06. https://doi.org/10.12809/hkmj219367

30.Kone D, Kadiane-Oussou J, Yapo MT, Akaniji 1A, Karidioula JM, Sule MA, et al.
Comparative study of the Clinical manifestations of COVID-19 in adults versus in

Aged subjects at the Bouake CHU (lvory Coast).Rev Mali Infect Microbiol
2022 ;17(2) :26-38.

31. Aw D, Woodrow L, Ogliari G and Harwood R. Association of frailty with mortality
in older inpatients with Covid-19: a cohort study. Age Ageing 2020;49(6):9.
https://doi.org/10.1093/ageing/afaal84

15


https://www.louvainmedical.be/sites/default/files/content/article/pdf/mahiatc_nov2020.pdf
https://www.louvainmedical.be/sites/default/files/content/article/pdf/mahiatc_nov2020.pdf
https://www.louvainmedical.be/sites/default/files/content/article/pdf/mahiatc_nov2020.pdf
https://pubmed.ncbi.nlm.nih.gov/?term=Li+X&cauthor_id=32279081
https://pubmed.ncbi.nlm.nih.gov/?term=Ma+Z&cauthor_id=32279081
https://pubmed.ncbi.nlm.nih.gov/?term=Song+S&cauthor_id=32279081
https://doi.org/10.1093/gerona/glaa089
https://doi.org/10.1016%2FS0992-5945(21)00018-0
https://dumas.ccsd.cnrs.fr/dumas-03710502/document
https://dumas.ccsd.cnrs.fr/dumas-03710502/document
https://iris.who.int/bitstream/handle/10665/347607/WHO-2019-%20nCoV-therapeutics-2021.3-fre.pdf?isAllowed=y&sequence=1
https://iris.who.int/bitstream/handle/10665/347607/WHO-2019-%20nCoV-therapeutics-2021.3-fre.pdf?isAllowed=y&sequence=1
https://www.atrssv.dz/ressources/fichiers_produits/fichier_produit_1961.pdf
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/?lang=pt&q=au:%22Tam,%20E%20M%20Y%20Y%22
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/?lang=pt&q=au:%22Kwan,%20Y%20K%22
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/?lang=pt&q=au:%22Ng,%20Y%20Y%22
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/?lang=pt&q=au:%22Yam,%20P%20W%22
https://doi.org/10.12809/hkmj219367
https://doi.org/10.1093/ageing/afaa184

32. Thiam CN, Hasmukharay K, Lim WC, Ng CC, Pang GHM, Abdullah A, et al.
COVID-19 Infection among Older People Admitted to Hospital: A CrossSectional
Analysis. Geriatrics (Basel) 2021;6(25):2-8. https://doi.org/10.3390/geriatrics6010025

16


https://pubmed.ncbi.nlm.nih.gov/?term=Ng+CC&cauthor_id=33800304
https://pubmed.ncbi.nlm.nih.gov/?term=Pang+GHM&cauthor_id=33800304
https://pubmed.ncbi.nlm.nih.gov/?term=Abdullah+A&cauthor_id=33800304
https://doi.org/10.3390/geriatrics6010025

