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Abstract

Introduction: Pulmonary tuberculosis and COVID-19 have shared some similarities
in term of clinical manifestations and modes of transmission. COVID-19 could
increase the mortality rate of tuberculosis. Consequently, pulmonary tuberculosis and
COVID-19 co-infection could be a major public health concern. The aim of this study
was to establish the prevalence of pulmonary tuberculosis and COVID-19 co-
infection in the city of Ouagadougou, Burkina Faso. Method: Mycobacterium
tuberculosis DNA, was detected using GeneXpert (Cepheid, USA), on the sputum of
suspected pulmonary tuberculosis. Anti-SARS-CoV-2 antibodies (IgM and IgG) was
detected using the Accu-Tell rapid kit (AccuBio Techn Co, Ltd kit) on the blood
plasma of suspected pulmonary tuberculosis cases. SARS-CoV-2 RNA amplification
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was then performed using the TagPath kit (Applied Biosystems), with the
QuantStudio 5 thermocycler on nasopharyngeal swabs from patients found positive
for pulmonary tuberculosis. Results: The prevalence of pulmonary tuberculosis was
27.54% (65/236). Among tuberculosis-positive patients who accepted the COVID-19
serological test, co-infection was 12.5% (3/24). The prevalence of Mycobacterium
tuberculosis resistance to rifampicin was 9.23%. Males and patients aged 40 and
below were the most likely to be infected with pulmonary tuberculosis at 76.90% and
66.20% respectively. Seroprevalence of COVID-19 was 12.63%. Conclusion:
Pulmonary tuberculosis and COVID-19 co-infection was a reality in this study.

Keywords: Co-infection; Tuberculosis; COVID-19; Mycobacterium tuberculosis;
SARS-CoV-2; Burkina Faso.

Introduction

Tuberculosis (TB) is an infectious disease with human-to-human
transmission, mainly via the airborne route. TB is a highly contagious,
fatal but curable disease that affects developing countries.
Mycobacterium tuberculosis (M. tuberculosis) is the main causative
agent of human tuberculosis. Several species of Mycobacteria,
including M. tuberculosis or Koch’s Bacillus (KB), are grouped
together under the name of M. tuberculosis Complex (1).

According to the World Health Organisation’s (WHO) 2021 report, 9.9
million people contracted tuberculosis in 2020, with a significant
number (1.5 million) dying from this disease (2). The highest number
of new TB cases was recorded in Asia (43% of all new cases), followed
by Africa (25%) and the Pacific region (18%) (2).

In Burkina Faso, according to data provided in 2022 by the technical
guide to tuberculosis control, the mortality rate of tuberculosis was
estimated at 46 cases per 100,000 inhabitants, the incidence of mortality
was 9.7 cases per 100,000 inhabitants among tuberculosis patients; and
the prevalence of rifampicin-resistant TB (RR-TB) was 2.1% among
new patients and 14% among patients previously treated (3).
Investigations show a frequency of over 70% of laboratory-confirmed
cases among presumptive TB on admission to hospital (4). After amore
or less long period of stabilisation in the incidence of the disease, high
morbidity and mortality remain linked to co-infection with HIV and
resistance to anti-tuberculosis drugs. The epidemiological profile of
respiratory infections has worsened with the advent of COVID-19,
which has a high morbidity and mortality rate (5).

COVID-19 is caused by SARS-CoV-2 which is a single-stranded
polarity-positive RNA virus. The first cases of the disease were
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observed in December 2019, in Wuhan, China, and the disease was
declared a pandemic in March 2020 (6). Since the start of this
pandemic, a rapid increase in the number of cases of infection has been
reported worldwide. Indeed, as of November 30, 2020, there were an
estimated 62,746,222 cases of COVID-19 worldwide, with 1,459,497
deaths. The number of cases reported in Africa was 1,613,249,
including 39,402 deaths. In Burkina Faso, the first case of COVID-19
was recorded on March 9, 2020, and by the end of August 2021, there
were 13,777 cases with 171 deaths. The rapid increase in the number of
people affected worldwide led the WHO to declare, on March 11, 2020,
that COVID-19 had reached pandemic status (7,8).

Pulmonary tuberculosis and COVID-19 share some similarities in terms
of clinical manifestations and mode of transmission. In addition,
COVID-19 could increase the morbidity and mortality rate of
tuberculosis (2). Pulmonary tuberculosis and COVID-19 co-infection is
therefore a public health problem and require further documentation.
Investigating this co-infection is a worthy objective, which motivated
our study. We targeted patients received for pulmonary tuberculosis
screening in the city of Ouagadougou.

I. Material and methods
I.1. Study design

This was a descriptive cross-sectional study conducted from May 18 to
October 18, 2021.

1.2. Sampling

Participant enrolment, sputum, blood and nasopharyngeal sampling,
and PCR detection of M. tuberculosis were carried out at the National
Reference Laboratory for Mycobacteria (LNR-M) located at the
National Tuberculosis Control Centre (CNLAT) in Ouagadougou.
Participants in the study were patients over 18 years of age who came
to the CNLAT with suspected tuberculosis. Sample size was estimated
from resistance prevalence data of 18.75%, reported by Ilboudo et al in
Burkina (9). A total of 236 sputum samples were collected for the
detection of M. tuberculosis. All 236 participants had the choice of
blood sampling for SARS-CoV-2 serological testing or nasopharyngeal
sampling for molecular diagnosis. Ninety-five blood samples were
taken in EDTA tubes from tuberculosis patients and non-tuberculosis
patients for the detection of SARS-CoV-2 antibodies. For the molecular
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diagnosis of SARS-CoV-2, twenty-nine nasopharyngeal swabs were
taken from patients confirmed positive for M. tuberculosis by
GeneXpert and preserved in the viral transport medium (DNA/RNA
preservation kit dewei). A total of 95 whole blood samples were
collected from tuberculosis-positive or -negative patients who had
given informed consent to participate in the study.

1.3. Serological and molecular analyses

The various serological and molecular tests were carried out at the
Institut de Recherche en Sciences de la Santé (IRSS) and the national
agency for environmental, food, occupational and health product safety
(ANSSEAT). Molecular analysis of M. tuberculosis was carried out
using the commercial Xpert MTB/RIF kit (Cepheid) on the GeneXpert
instrument (Cepheid, USA) at the LNR-M. SARS-CoV-2 serology was
performed with the AccuBio Techn Co, using plasma. Molecular testing
(RT-PCR) of SARS-CoV-2 in M. tuberculosis-positive patients was
then carried out using ANDIS350 reagents and instrument for nucleic
acid extraction from twenty-nine (29) nasopharyngeal swabs.
Amplification was performed using the QuantStudio5 instrument and
Tagpath COVID-19 CE-IVD reagents (Applied Biosystems) targeting
the ORFlab, N and S genes of SARS-Cov-2 RNA.

I.4. Statistical analysis

After the collection on paper, the data were entered into Excel 2010 and
analysed using R software version 2016. Qualitative variables were
analysed using frequency distribution with chi-square adjustment. The
difference was statistically significant for p < 0.05.

1.5. Ethical considerations

The approval of the Institutional Ethics Committee for Health Research
(CEIRES) was obtained for the study under the reference N/Ref. A04-
2021/CEIRES. All participants in the study gave their agreement and
informed consent. For patients who could not read, consent was
obtained after oral interpretation in the presence of an impartial witness.

Il. Results
I1.1. Prevalence of pulmonary tuberculosis

The proportion of tuberculosis was 27.54% (65/236) in all sputum
samples. The frequency of rifampicin resistance among positive cases
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was 9.23% (65). The infection rate in men was statistically higher than
in women (p<0.05). Table | shows the proportion of patients with
pulmonary tuberculosis according to sex and age.

Table I: Summary of GeneXpert results by age and sex

Characteristics p- PosnE/e Mtb p- leamplug Resistant
value (n=65) value (n=6)
Age group
(year)
<40 (56.78%) 43 (66.20%) 4 (66.67%)
>40 (43.22%) 030 22 (33800) 0086 2 (33.33%)
Sex
Female (36%) 15 (23.10%) 1(16.67%)
<

Male (64%) 0.05 50 (76.90%) 0011

' 5 (83.33%)

Mtb: Mycobacterium tuberculosis

11.2. Prevalence of COVID-19

For serology, 95 SARS-CoV-2 tests were carried out. Of those tested,
12 (12.63%) were seropositive, with six (06) being positive for both
IgG and IgM; but no single case of IgM was detected. A total of 29
patients accepted the nasopharyngeal swab for molecular diagnosis of
SARS-CoV-2, i.e. an acceptance rate of 44.62%. PCR results for
SARS-CoV-2 were all negative for those patients who tested positive
for M. tuberculosis. Table Il shows the results of SARS-CoV-2
serology according to sex and age. The predominance of people under
40 years of age is observed in the study population, with a statistically
significant difference (p<0.05).

Table Il: Summary of SARS-CoV-2 serology results according to age and
sex

Characteristics p-value [o[€ IgM/1gG

Age group (year)

<40 (65.30%) 3 (50.00%) 3 (50.00%)
0.034

> 40 (34.70%) 3 (50.00%) 3 (50.00%)

Sex

Female (29.50%) 0.085 1(16.67%) 2 (33.33%)

Male (70.50%) 5 (83.33%) 4 (66.67%)
IgG: type G immunoglobulin; IgM: type M immunoglobulin
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11.3. Tuberculosis and COVID-19 co-infection

Of the 65 cases of tuberculosis patients, 24 accepted the SARS-CoV-2
serological test, of which three (03) were positive for COVID-19. The
prevalence of M. tuberculosis cases detected and associated with the
presence of SARS-CoV-2 antibodies was 12.50% (3 cases). Table I11
shows the cross-tabulation of results between M. tuberculosis RT-PCR
and SARS-CoV-2 serology.

Table I11: Cross-referencing of GeneXpert results for M. tuberculosis and
SARS-CoV-2 serology

SARS-CoV-2 serology

Results IgG 1gG/1IgM
Negative 3 (50%) 6 (100%)
GeneXpert M.tb
Positive 3 (50%) 0 (00%)

IgG: type G immunoglobulin; IgM: type M immunoglobulin

I11. Discussion

The aim of this study was to estimate the prevalence of co-infection
with tuberculosis and COVID-19. The prevalence of pulmonary
tuberculosis was 27.54% and that of COVID-19 co-infection 12.5%. In
this study, the frequency of tuberculosis (27.54%), was lower than that
reported by Ilboudo and collaborators in Burkina Faso (9). The
difference between the prevalence frequency could be explained by the
fact that our study population was composed exclusively of people with
suspected tuberculosis. Other studies carried out in the USA (10),
Ethiopia (11) and South Africa (12) reported lower rates of 8.4%,
14.4% and 17.8% respectively. Of a total of 236 patients referred for
tuberculosis screening, 64.00% were men. The proportion of M.
Tuberculosis cases detected among those with suspected of having
tuberculosis was 76.90% in men, as against versus 23.10% in women
(p<0.05). This study reveals not only the high attendance of men at
tuberculosis screening centers, but also that men were the most infected.
This situation is the most common worldwide, where men are more at
risk of contracting tuberculosis (13). Other studies had also found a high
rate of male participation and/or infection (11,14-17), in contrast to
those by Wani and collaborators or Daulay and collaborators who
reported the opposite trend in gender participation (18,19).
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Among the patients enrolled in this study, 56.78% were below or equal
to 40 years of age, while 43.22% were strictly above 40 years of age.
These results are corroborated by those of Diandé and collaborators
(20) who reported in their study, a 58.40% participation rate of patients
whose age was less than or equal to 40 years.

Furthermore, the proportion of M. tuberculosis cases detected was
66.20% in participants aged 40 or under, compared with 33.80% in
those aged 40 or above. Our results could also be explained not only by
the consumption of tobacco and alcohol, which are factors favoring the
onset of tuberculosis in young men, but also by the diversity of
economic activities they engage in, where tuberculosis transmission can
occur (21,22).

In this study, the rate of M. tuberculosis resistance to rifampicin was
9.23%. This result is considerably lower than that of Sangaré and
collaborators in 2010, which was 51.6%, and slightly lower than that of
Selfegna and Alelign (2022), which was 15.80% (16). But the
proportion of M. tuberculosis resistance to rifampicin in our study is
almost similar to those obtained in Ethiopia by Abay, Mulu, Derbie,
Arega and their collaborators who reported 9.10%; 10.20%; 9.9%; and
9.3% respectively in their studies (23-26). Our results could be
explained by the fact that, according to the WHO, when the Directly
Observed Treatment Short-course (DOTS) strategy is properly applied
to new cases, the rate of resistance to at least one anti-tuberculosis drug
is less than 10% (27,28).

Regarding SARS-CoV-2 serology, the results of the study showed a
seroprevalence of 12.63%. This seroprevalence was almost similar to
that of Cissé and collaborators who also reported 14.3% in their study
in Burkina Faso (29). These results were slightly higher than those of
Anand and collaborators or Pollan and collaborators, who reported
seroprevalence of 8% and 5% respectively (30,31).

Among SARS-CoV-2 seropositive subjects (n=12), half were positive
for both IgM and IgG at the time of testing and half for 1gG alone. The
presence of IgM antibodies associated with IgG shows that these
patients had the disease, and the presence of 1gG alone proves that these
patients had contact with the SARS-CoV-2 virus but not through
vaccination. Indeed, none of the people enrolled in our study had
received doses of vaccine against COVID-19 because the vaccine was
not yet available in Burkina Faso at the time of the study.
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For PCR detection of SARS-CoV-2, all samples tested were negative.
These samples came from patients who tested positive for M.
tuberculosis. These results could be explained by the short recovery
time (less than 2 weeks) of people affected by the COVID-19 pandemic
(32). Indeed, in Burkina Faso, tuberculosis is detected after at least two
weeks of coughing, because this is when patients come to health
centers. Most TB patients refused the nasopharyngeal swab. Because
this was at a time when cases of COVID-19 were systematically
interned in dedicated health facilities.

The prevalence of TB and COVID-19 co-infection was 12.5% (3/24).
TB and COVID-19 share common features in terms of mode of
transmission and symptomatology. This similarity could lead to a
delayed differential diagnosis between TB and COVID-19. This
serological evidence of COVID-19 among TB cases does not allow us
to distinguish asymptomatic carriers from SARS-CoV-2, even though
studies have revealed a high proportion of asymptomatic carriers both
within the population in general (33,34) and in vulnerable groups (35).
The results of the present study are relatively similar to those of Bruyn
and collaborators, who reported a prevalence of TB cases associated
with COVID-19 of 14.4% in 2023 (12). Similarly, in 2021, Faye and
collaborators and Doutchi and collaborators respectively reported 3 and
2 cases of TB and COVID-19 co-infection in Senegal and Niger
(36,37). These low rates may reflect the fact that barrier measures were
already being applied to tuberculosis cases before the advent of
COVID-19, thereby reducing the rate of co-infection. Moreover, lower
rates of co-infection (0.21%) were reported in Thailand by the
Siranart’s team in 2023, who instead surveyed TB among COVID-19
cases, (17). Thus, just as TB should be screened among cases of COVD-
19 cases (17), attention should also be paid to screening for COVID-19
among pulmonary TB cases, given the high case-fatality in co-infected
patients.

Conclusion

This study revealed a prevalence of pulmonary tuberculosis of 27.54%
in our study population. Among TB-positive patients who accepted the
COVID-19 serological test, 12.5% were carriers of anti-SARS-CoV-2
antibodies. Co-infection with pulmonary tuberculosis and COVID-19
is a reality. Thus, COVID-19 screening should be carried out
systematically in suspected cases of pulmonary tuberculosis during the
pandemic period.

Vol. 47, n° 1 — Janvier - Juin 2024 — ISSN 1011-6028 - Publié le 30 Juin 2024 159



Funding Statement

The study was funded by UNESCO-TWAS and Sida, the Pietro
Annigoni Biomolecular Research center (CERBA) and the Molecular
Biology and Genetics Laboratory (LABIOGENE) of Joseph KiI-
ZERBO university, Ouagadougou, Burkina Faso.

Acknowledgments

We thank all those who participated in this study. We thank the Institut
de Recherche en Sciences de la Santé (IRSS/CNRST), the National
Anti-tuberculosis Center of Ouagadougou, the Pietro Annigoni
Biomolecular Research Center (CERBA) and the Molecular Biology
and Genetics Laboratory (LABIOGENE) of Joseph KI-ZERBO
university, Ouagadougou, Burkina Faso as well as the National agency
for environmental, food, occupational and health product safety
(ANSSEAT), Ouagadougou, Burkina Faso.

Conflicts of Interest
The authors declare that there are no conflicts of interest.

Authors’ Contributions

Conceptualization: ZA, ST and ZKJ.; methodology: ST, STL, SS, YAP
and YO; validation: MNSD, SA, TL, ST, BKA and OHG.; sample
collection: Z A, SWYA, OKZT, and YAP; formal analysis: ZA, YAP
and SS; investigation; ST and SJ; resources: ST, KE, CA, ZA and SJ;
writing-original draft preparation: ZA, ST; writing-review and editing:
ST, ZKJ, KD, CTR, DWF, ZAA and TA; supervision: ST. All authors
have read and agreed to the published version of the manuscript.

References

1. Ratovonirina NH, Rakotosamimanana N, Razafimahatratra SL,
Raherison MS, Refrégier G, Sola C, et al. Assessment of
tuberculosis spatial hotspot areas in Antananarivo, Madagascar, by
combining spatial analysis and genotyping. BMC Infectious
Diseases. 2017;17, 562 (2017).

2. WHO. Global Tuberculosis Report
https://www.iom.int/sites/g/files/tmzbdl486/files/documents/2023-
03/Global-TB-Report-2022.pdf (accessed 07.24.2024).

160 Vol. 47, n° 1 — Janvier - Juin 2024 — ISSN 1011-6028 - Publié le 30 Juin 2024



3. Programme national de lutte contre la tuberculose. Guide
technique de lutte contre la tuberculose. Burkina Faso; 2019 p. 135.
Report No.: 9.

4. Savadogo M, Sondo AK, Diallo I. Tuberculoses non confirmées
bactériologiquement dans le service des maladies infectieuses du
CHU Yalgado Ouédraogo de Ouagadougou, Burkina Faso. Science
et Technique, Sciences de la Santé. 2021;44(1):77-82.

5. Wollina U. Challenges of COVID-19 pandemic for dermatology.
Dermatologic therapy. 2020;33(5):e13430.

6. Algaad SA. Urticaria and COVID-19: A review. Dermatologic
therapy. Dermatol Ther. 2020; 33(6):e14290.

7. Sagna T, Ouedraogo HG, Zouré AA, Zida S, Compaore RT,
Kambire D, et al. Le Laboratoire a 1’épreuve de la pandémie de la
COVID-19 au Burkina Faso : Quels défis pour la régularité de 1’ offre
de diagnostic. Revue Malienne d’Infectiologie et de Microbiologie.
2021;16, 32-37..

8. OMS. Allocution liminaire du Directeur général de I’OMS lors du
point presse sur la COVID-19 - 11 mars 2020:
https://www.who.int/fr/director-general/speeches/detail/who-
director-general-s-opening-remarks-at-the-media-briefing-on-
covid-19. (accessed 2.25.23).

9. llboudo D, Cyrille B, Florencia D, Souba D, Albert Y, Jean B, et
al. Diagnostic moléculaire du complexe Mycobacterium
tuberculosis résistant a ’isoniazide et a la rifampicine au Burkina
Faso. Pan Afr Med J [Internet]. 2015;21.

10.Rice JP, Seifert M, Moser KS, Rodwell TC. Performance of the
Xpert MTB/RIF assay for the diagnosis of pulmonary tuberculosis
and rifampin resistance in a low-incidence, high-resource setting.
Chaturvedi V, editor. PLoS ONE. 2017;12, e01861309.

11. Demissie TA, Belayneh D. Magnitude of Mycobacterium
tuberculosis Infection and Its Resistance to Rifampicin Using Xpert-
MTB/RIF Assay Among Presumptive Tuberculosis Patients at Motta
General Hospital, Northwest Ethiopia. Infect Drug Resist.
2021;14:1335-1341.

12.Elsa du B, Stek, Daroowala R, Said-Hartley Q, Hsiao M, Schafer
G, et al. Effects of tuberculosis and/or HIV-1 infection on COVID-

Vol. 47, n° 1 — Janvier - Juin 2024 — ISSN 1011-6028 - Publié le 30 Juin 2024 161



19 presentation and immune response in Africa. Nat Commun. 2023;
14, 188..

13.0MS. Tuberculose. 2023, https://www.who.int/fr/news-room/fact-
sheets/detail/tuberculosis (accessed 7.1.23).

14.Diandé S, Ogbomon EO, Gueye A. Occurrence of mutations
associated with rifampicin and isoniazid resistant in Mycobacterium
tuberculosis isolates from patients in Burkina Faso. Int J Mol Biol.
2019;4(3):106-11.

15.Gashaw A. Genetic Polymorphism of Tumor Necrosis Factor-
Alpha, Interferon-Gamma and Interleukin-10 and Association With
Risk of Mycobacterium Tuberculosis Infection. Journal of Evidence-
Based Integrative Medicine. 2021; 26: 1-7.

16.Selfegna S, Alelign A. Detection of Mycobacterium tuberculosis
and Rifampicin Resistance Using GeneXpert MTB/RIF Assay at
Enat Hospital, Central Ethiopia. Tuberc Res Treat. 2022;
2022:1250404.

17.Siranart N, Sowalertrat W, Sukonpatip M, Suwanpimolkul G,
Torvorapanit P. First case series and literature review of
coronavirus disease 2019 (COVID-19) associated pulmonary
tuberculosis in Southeast Asia: Challenges and opportunities. J
Infect Public Health. 2023 16, 80-89.

18.Wani BA, Shehjar F, Shah S, Koul A, Yusuf A, Murtaza M, et
al. Association of IFN-gamma and IL-10 gene variants with the risk
of extrapulmonary tuberculosis. Saudi Journal of Biological
Sciences. 2021;28, 4210-4216..

19.Daulay RS, Saragih RAC, Daulay RM, Ganie RA, Tann G,
Supriyatno B. Role of Interferon-Gamma+ 874 A/T Single-
Nucleotide Polymorphism and Tuberculosis Susceptibility of
Pediatric Population in North Sumatera, Indonesia. Open Access
Macedonian Journal of Medical Sciences. 2021;9(A):1057-60.

20.Diandé S, Badoum G, Combary A, Zombra |, Saouadogo T,
Sawadogo LT, et al. Multidrug-resistant tuberculosis in Burkina
Faso from 2006 to 2017: Results of national surveys. European
Journal of Microbiology and Immunology. 2019;9(1):23-8.

21.Kouassi B, et al. LiSSa - Profil épidémiologique et microbiologique
des malades tuberculeux en situation d’échec ou de rechute a

Abidjan. Bull Soc Pathol Exot. 97(5):336-7. 2004

162 Vol. 47, n° 1 — Janvier - Juin 2024 — ISSN 1011-6028 - Publié le 30 Juin 2024



22.Sangaré L, Diandé S, Ouédraogo G, Traoré AS. HIV infection
and Mycobacterium tuberculosis drug-resistance among tuberculosis
patients in Burkina Faso, West Africa. African Journal of Clinical
and Experimental Microbiology, 12(1): 38-43. 2011

23.Abay GK, Abraha BH. Trends of Mycobacterium tuberculosis and
rifampicin resistance in Adigrat General Hospital, Eastern zone of
Tigrai, North Ethiopia. Trop Dis Travel Med Vaccines. 2020;6:14.

24.Arega B, Menbere F, Getachew Y. Prevalence of rifampicin
resistant  Mycobacterium  tuberculosis among presumptive
tuberculosis patients in selected governmental hospitals in Addis
Ababa, Ethiopia. BMC Infect Dis. 2019;19(1):307.

25.Derbie A, Worku S, Mekonnen D, Mezgebu Y, Teshager A,
Birhan A, et al. Xpert MTB/RIF assay for the diagnosis of
Mycobacterium tuberculosis and its Rifampicin resistance at Felege
Hiwot and Debre Tabor Hospitals, Northwest Ethiopia: A
preliminary implementation research. Ethiopian Journal of Health
Development. 2016;30(2):60-6.

26.Mulu W, Abera B, Yimer M, Hailu T, Ayele H, Abate D.
Rifampicin-resistance pattern of Mycobacterium tuberculosis and
associated factors among presumptive tuberculosis patients referred
to Debre Markos Referral Hospital, Ethiopia: a cross-sectional study.
BMC Res Notes. 2017;10(1):8.

27.WHO_CDS_TB_2002,
http://apps.who.int/iris/bitstream/handle/10665/67891/WHO_CDS _
TB_2002.297 _fre.pdf?sequence=1. Accessed July 22, 2024.

28.Boulahbal F, Chaulet P. La tuberculose en Afrique épidémiologie
et mesures de lutte. Medecine Tropicale. 2004;64:224-8.

29.Cissé A, Lingani M, Tao M, Nana S, Kabore B, Eric DAS, et al.
Prevalence of COVID-19 at the Wahgnion-Gold mining site in
Burkina Faso and use of RT-PCR initial cycle threshold to monitor
the dynamics of SARS-CoV-2 load. African Journal of Clinical and
Experimental Microbiology. 2023;24(1):24-31.

30.Anand S, Montez-Rath M, Han J, Bozeman J, Kerschmann R,
Beyer P, et al. Prevalence of SARS-CoV-2 antibodies in a large
nationwide sample of patients on dialysis in the USA: a cross-
sectional study. The Lancet. 2020;396(10259):1335-1344.

Vol. 47, n° 1 — Janvier - Juin 2024 — ISSN 1011-6028 - Publié le 30 Juin 2024 163



31.Pollan M, Pérez-Gémez B, Pastor-Barriuso R, Oteo J, Hernan
MA, Pérez-Olmeda M, et al. Prevalence of SARS-CoV-2 in Spain
(ENE-COVID): a nationwide, population-based
seroepidemiological study. The Lancet. 2020;396(10250):535-544.

32.Kherabi Y, Lescure FX, Yazdanpanah Y, Peiffer-Smadja N.
COVID-19: les thérapeutiques [Therapeutic options for COVID-19
patients]. Meédecine et Maladies Infectieuses Formation.
2022;1(1):13-23.

33.Mercado M, Malagon Rojas J, Delgado G, Rubio VV, Mufioz
Galindo L, Parra Barrera EL, et al. Evaluation of nine serological
rapid tests for the detection of SARS-CoV-2. Rev Panam Salud
Publica. 2020;44:e149.

34.0uedraogo HG, Zoure AA, Compaoré TR, Ky H, Zida S, Zingué
D, et al. Evaluation of ten (10) SARS-CoV-2 rapid serological tests
in comparison with WANTAI SARS-CoV-2 ab ELISA in Burkina
Faso, West Africa. Virol J. 2023;20(1):57.

35.Sagna T, Ouedraogo P, Traore L, Obiri-Yeboah D, Yonli A,
Tapsoba A, et al. Enigma of the high prevalence of anti-SARS-
CoV-2 antibodies in HIV-positive people with no symptoms of
COVID-19 in Burkina Faso. Journal of Public Health in Africa.
2022;13(1).

36.Faye FA, Berthe A, Lawson ATD dem, Lakhe A, Ngom FG, Dia
AG, et al. Mise en place d’un centre de traitement des épidémies
(CTE) pour Covid-19 dans un service deMédecine Interne; les
lecons apprises. Revue Africaine de Médecine Interne. 2021; 8, 32—
36.

37.Doutchi M, Abdoul-Aziz G, Ibrahim M, Issa A, Abdoul-Aziz A,
Hamidou 1, et al. Cas clinique Co-Infection COVID-19 et

Tuberculose : a propos de deux Cas a I’Hopital National de Zinder-
Niger. 2021; 1(2):92-6.

164 Vol. 47, n° 1 — Janvier - Juin 2024 — ISSN 1011-6028 - Publié le 30 Juin 2024



