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Abstract

The first confirmed case of COVID-19 was detected in the Republic of the Congo in March 2020. Several control
measures were implemented during the pandemic period. As a result, the number of reported cases decreased
significantly, leading to the gradual lifting of barrier measures and the declaration of the end of the outbreak on
14 October 2022. The present study aimed to determine the post-pandemic prevalence of SARS-CoV-2 in the
referral hospitals of Talangai (HRT) and Makélékélé (HRM) in Brazzaville between October 2022 and April 2023.
Nasopharyngeal samples collected from patients with respiratory syndrome were analyzed via gRT-PCR to detect
SARS-CoV-2. An overall prevalence of 5% of SARS-CoV-2 infection was found, with monthly fluctuations in cases
during the study period, likely reflecting the endemic nature of the infection. The monthly proportion of SARS-
CoV-2 infection cases did not correlate with the number of patients with respiratory syndrome-related symptoms.
Although the post-pandemic prevalence of SARS-CoV-2 has remained low, laboratory confirmation of COVID-19,
which accounts for both clinical suspicion and detection of SARS-CoV-2, using at least one rapid diagnostic test
(RDT) is needed to improve case-by-case management in health centers.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) disease has been prevalent worldwide since
December 2019 and has caused a significant loss of life.
SARS-CoV-2 primarily affects the respiratory system
with a wide range of clinical manifestations, from mild to
severe, particularly in elderly and immunocompromised
patients [1, 2]. The first alert was an outbreak of pneu-
monia cases reported in Wuhan, China, on November
17, 2019 [3], after which the disease spread rapidly from
country to country.

In December 2023, there were 772,838,745 confirmed
cases of COVID-19 worldwide, with 6,988,679 deaths,
and more than 8,986,322 confirmed cases were recorded
in Africa, with 174,211 deaths [4].

Although serologic evidence of SARS-CoV-2 infec-
tion was obtained in the Republic of the Congo in late
2019 [5], the first confirmed case of COVID-19 was
detected on 14 March 2020, and the epidemic has pro-
gressively evolved in four waves of infection, with the
number of corresponding laboratory-confirmed cases
and deaths ranging from 7,107 to 108, respectively, at
the end of 2020 to 24,775 and 386, respectively, in July
2022 [6, 7]. The Republic of the Congo, like many other
African countries, has experienced several variants of
SARS-CoV-2, including the Omicron which appeared in
December 2021 [8], known for its mild form of infection
[9]. Given the significant reduction in cases, presum-
ably due to the impact of vaccination efforts, all barrier
measures were removed with case-by-case management
instructions implemented in all health districts on 14
October 2022 [10, 11]. COVID-19 was integrated into the
standard algorithm for the management of respiratory
infections without the need to perform a COVID-19 test.
To our knowledge, little is known about post-pandemic
SARS-CoV-2 infections in the Republic of the Congo,
which may continue to impact globally clinical status of
people after having COVID-19 as well as case manage-
ment of new infection.

We assumed that some COVID-19 cases would be
present among respiratory infections recorded in hospi-
tals, which has implications for case management. There-
fore, the current study aimed to determine the prevalence
of COVID-19 during the post-pandemic period in two
referral hospitals in Brazzaville.

Materials and methods

Study design

We conducted a prospective cross-sectional surveil-
lance study in hospital settings from March 14, 2022 to
April 15, 2023 in Brazzaville, which is now divided into
nine arrondissements. Outpatients presenting with a
respiratory syndrome as defined by the WHO influenza
surveillance protocol were included in two departments
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(pediatrics and emergency) of the two referral hospitals
located in densely populated districts with wide accessi-
bility to the local population. The WHO case definition
included: influenza-like illness (ILI), which is the associa-
tion or succession of an often-hacking cough, with at least
one of the following signs: dyspnea, chest pain, wheezing,
recent diffuse or focal auscultatory signs, and at least one
general sign suggestive of infection (fever, sweats) [12].
The first site, Talangai Referral Hospital (HRT), is located
in the north of Brazzaville and primarily serves patients
from the two surrounding arrondissements. The second
site, Makélékélé Referral Hospital (HRM), is located in
the southern part of the city, and mainly serves patients
from three surrounding arrondissements.

Patients and samples collections

The study population primarily included outpatients of
any age from 6 months who presented with respiratory
symptoms and gave informed consent (parental consent
for children and adolescents). Nasopharyngeal swab
samples were collected on site by medical staff during
the consultation. A polyester-tipped Dacron swab was
inserted into both nostrils until it reached the nasophar-
ynx, then rotated 360° [13]. Swabs were then placed in
3 mL of viral transport medium (VTM). Samples were
stored at 4 °C at the collection sites and transported
weekly in an electric cooler to the National Public Health
Laboratory for molecular analysis. Patients with a pre-
existing diagnosis of asthma or sinusitis, and those who
were hospitalized and receiving antiretroviral therapy,
were excluded from the study. Informed consent was
obtained. Each eligible patient was assigned a unique
identification number. Sociodemographic and clinical
data were collected from participants using a standard-
ized questionnaire to ensure consistent and comprehen-
sive data collection.

Molecular analysis

RNA extraction

Nucleic acids were extracted from nasopharyngeal sam-
ples using the NucleoSpin Virus kit (Macherey-Nagel,
GmbH & Co. KG, Diiren, Germany / Ref: 02/2015, Rev.
02) in accordance with the manufacturer’s instructions
[14]. Briefly, the nasopharyngeal samples were previ-
ously vortxed for 15 s and 200 pl of the supernatant were
used for ARN and DNA purification after the inactiva-
tion in the glove box (biosafety box). Nucleic acids were
then eluted in 60 ul of RNase/DNase-free elution buffer
supplied in the kit, and were either used immediately for
viral detection by molecular amplification, or stored at
-80 °C for later use.
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Table 1 Demographic characteristics and prevalence of SARS-CoV-2 infections in patients

Characteristics Total Infected
N (%) =350 n(%)=18 95% IC
Sex
Male 171(48.9) 9(50) 0.6-1.5
Female 179(51.1) 9(50) 06-16
Age group (years)
[0-4] 194(55.4) 10(55.5) 0.3-25
[5-15] 37(10.6) 3(16.7) 0.1-02
[16-87] 119(34) 5(27.8) 04-3.9
Study sites
HRT 153(43.7) 4(22.2) 0.1-1
HRM 197(56.2) 14(77.8) 0.9-8.8
Symptoms
Fever 173(49.4) 11(61.1) 0.7-7.8
Cough 281(80.2) 14(77.8) 02-24
Sore throat 100(28.5) 6(33.3) 0.1-22
Breathing difficulty 160(45.7) 10(55.5) 0.3-2.6
Nasal discharge 263(75.1) 11(61.1) 0.2-2.1
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Fig. 1 Variation in SARS-CoV-2 infection cases over the study period
gRT-PCR Results

Amplification was performed on the QuantStudio 5 [15]
using TaqPath Covid-19 CE-IVD RT-PC kits for SARS-
CoV-2. The QuantStudio 5 real-time PCR system was
used under the following cycling conditions: (1) SARS-
CoV-2 by TaqPath: 2 min at 25 °C, 10 min at 53 °C, 2 min
at 95 °C, 3 s at 95 °C and 30 s at 60 °C; (2) 21 pathogens by
FTD-21: 15 min at 50 °C for reverse transcription, 1 min
at 94 °C for denaturation, then 40 cycles for 8 s at 94 °C
and 1 min at 60 °C.

Statistical analyses

Categorical variables were expressed as numbers (%).
Fisher exact test and binomial confidence intervals was
calculated using SPSS version 23.0 software. A two-sided
critical value of alpha=0.05 was used. A p-value of less
than 0.05 was considered statistically significant.

Of the 350 nasopharyngeal samples analyzed, 238 were
obtained from children aged 6 months to 17 years.
A total of 18 samples were positive for SARS-CoV-2
(18/350; 5%). The sex ratio among these patients was 1,
and the median age was 2 years (range, 6 months to 59
years). At the HRT, 4 samples were positive, 3 of which
were from pediatric patients, whereas at the HRM, 14
samples were positive, 9 of which were from pediatric
patients (Table 1).

Regarding the distribution of cases over the study
period, the number of cases was significantly different
between the two sites (p=0.04), with a greater number of
cases recorded at HRM in October. The number of cases
decreased dramatically from October to November 2022,
regardless of the site (Fig. 1).

From December 2022 to February 2023, no positive
cases were detected at either site. However, three cases
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Fig. 3 Distribution of symptoms in patients infected with SARS-CoV-2 by location
were detected in March 2023 at HRM, and one was Discussion

detected in April 2023 at HRT.

The monthly variation in patients with respiratory syn-
drome-related symptoms was not normally distributed
among the SARS-CoV-2 infection patients (Fig. 2).

The most common symptoms found in SARS-CoV-
2-infected patients at both sites were cough (78%), fever
and nasal discharge (61%), and breathing difficulties
(56%), with HRM having the highest proportion of these
symptoms (Fig. 3).

However, none of these symptoms showed a statisti-
cally significant association (P>0.05) with SARS-CoV-2
infection.

The prevalence of SARS-CoV-2 case was 5%, with a dra-
matic decrease following the removal of all barrier mea-
sures, in line with the government’s policy. However,
because new cases were detected four months after the
removal of these measures, a diagnosis of COVID-19
considering both clinical suspicion and detection of
SARS-CoV-2 using at least one rapid diagnostic test
(TDR) is needed for better case-by-case management in
all health districts.

The post-pandemic incidence of SARS-CoV-2 infection
(5%) found in the present study was lower than that found
during the same period in Bukavu in the Democratic
Republic of the Congo (DRC) [16] and the Center-West
region of Brazil [17], which had 14% and 13%, respec-
tively, despite the similarity of the study populations. In
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Bukavu, the study population consisted of people with
influenza-like illness recruited from different health facil-
ities [16], while in Brazil, the study population consisted
of pediatric patients with severe acute respiratory syn-
drome (SARS) [17]. This difference in the post-endemic
prevalence of SARS-CoV-2 infections may be related to
epidemiological parameters of the disease, particularly
the infection rate and the prevalence of circulating vari-
ants during the study period, which are not the same in
these different countries.

Although pediatric services were most common at
both sites, SARS-CoV-2 infection was more common in
patients at HRM than in those at HRT throughout the
study period. This difference can be explained by several
factors, including differences in sample sizes and vac-
cination statuses. Indeed, we found that more patients
recruited at the time of HRT were vaccinated against
COVID-19 than were those recruited at the time of
HRM. The high percentage of positive samples in pedi-
atric patients combined with the high number of samples
collected could be explained by the fact possibly because
Congolese adults less frequently seek medical attention
for respiratory syndromes.

Fluctuations in the proportion of SARS-CoV-2 infec-
tions were observed during the study period, this fluctua-
tion could relate to seasonal infection patterns, reflecting
the endemic characteristics of the virus. However, the
consistent presence of symptoms throughout the study
period suggested that other respiratory viruses such
as influenza or syncytial respiratory virus could also be
responsible for the observed symptoms. Indeed, SARS-
CoV-2 infection has clinical manifestations similar to
those of other respiratory viruses. Due to the lacking
of published epidemiolocal data on respiratory viruses
in the Republic of the Congo and since different symp-
toms did not correlate with the incidence of SARS-CoV-2
infection, a study aimed at determining the majority of
the respiratory viruses circulating in Brazzaville and their
coinfection is needed for better case management.

Limitation and strengths (1) the 7-month duration of
this study is an important limitation. Thus, longer studies
are needed to determine the real impact of lifting barrier
measures against SARS-CoV-2 in Brazzaville. (2) the sec-
ond limitation is the lack of data on asymptomatic cases
of SARS-CoV-2 in households to consider all types of
infection.

However, this study is a significant step forward on the
improvement of the case management of patients with
acute respiratory infections.

Abbreviations
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