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Abstract

Background: Children were less impacted by the
COVID-19. Since its first case of COVID-19 on the
2" of March 2020, Senegal has experienced 3 major
epidemic waves with 1886 deaths reported. Here we
aim to describe the epidemiology of SARS-COV-2 in
Senegal, focusing on the pediatric population in order
to appraise the specific virological and epidemic-
ological characteristics of COVID-19 in this age
stratum.

Archives of Clinical and Biomedical Research

Methods: From February 2020 to September 2021,
158,076 suspected patients were tested for COVID-
19 diagnostic. Demographical information, clinical
details and history of exposure were collected from
patients by the clinicians. SARS-CoV-2 diagnostic
results (positive/negative), Ct values, are entered into

an electronic master database (updated daily).

Results: Of these 12,535 (7.9%) were children under
15 years old. 1496 (11.9%) children were confirmed
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SARS-CoV-2 infected. Dakar was the most impacted
region with 754 cases. SARS-CoV-2 positive cases
per epidemic wave were distributed as follows: 846
(9.1%; 826/9287) in the 1% wave, 321 (15.8%; 321/
2031) for the 2nd wave and 329 (27%; 329/1217) in
the 3rd wave. We also noted lowest Ct values during
the 3rd wave which coincides with the Delta variant
emergence and dominance in Senegal. Indeed, the
delta variant seems to have more resources for a more
effective infection in children, including the very

young children.

Conclusion: In addition to a high overall SARS-
CoV-2 confirmation rate, this study specially showed
that the pediatric population was much more affected
during the 3rd epidemic wave with a higher

prevalence and also higher viral loads in children.

Keywords: COVID-19; Epidemiology

1. Introduction

In December 2019, a novel coronavirus designated as
SARS- CoV-2 emerged in the city of Wuhan, China,
and caused an outbreak of unusual viral pneumonia.
Being highly transmissible, this novel coronavirus
disease, also known as coronavirus disease 2019
(COVID-19), has spread fast all over the world [1, 2].
The new emerging virus has overwhelmingly surp-
assed SARS and MERS in terms of both the number
of infected people and the spatial range of epidemic
areas [3]. On 11 March 2020, the WHO officially
characterized the global COVID-19 outbreak as a
pandemic [4]. As of 1 December 2021, the COVID-
19 pandemic has generated millions of hospitaliza-
tions and deaths worldwide (5215 745 deaths,
reported to WHO). Regarding ages, the overall
finding was that children rarely develop a severe

clinical presentation of SARS-COV?2 infection and
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are less prone to transmit the virus than adults [5-7].

For example in USA, the most COVID-19 impacted
country, as of December 9 2021, among states
reporting, children ranged from 1.7%-4.0% of their
total cumulated hospitalizations, and 0.1%, and
0.00%-0.27% of all COVID-19 deaths, and 6 states
reported zero child deaths [8]. Senegal declared its
first case of COVID-19 on the 2™ of March 2020 [9],
and since then the country has experienced 3 major
epidemic waves with 1886 deaths reported since the
beginning of the pandemic. The present retrospective
analysis aims to describe the epidemiology of SARS-
COV-2 in Senegal, focusing on the pediatric popul-
ation in order to appraise the specific virological and
epidemiological characteristics of COVID-19 in this

age stratum.

2. Materials and Methods

As previously described [9], in Senegal, the COVID-
19 surveillance is coordinated by the Ministry of
Health (MoH). Nasopharyngeal swabs specimen
were collected from symptomatic suspected case or
contact persons and placed in universal viral transport
medium (Becton Dickinson and company, Italy),
stored at 4-8° C and transported to IPD within 24
hours of collection for SAR-SCoV-2-specific real-
time RT-PCR detection. Samples were accompanied
by a standardized investigation form collecting
demographical information, clinical details and
history of exposure (history of travel, or contact with
a confirmed case) filled by the clinicians. All of these
data as well as the SARS-CoV-2 diagnostic results
(positive/negative), Ct values, are entered into an
electronic master database (updated daily) established

at IPD, the Teranga Database.

For our analyses in the present study, data (demogra-
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phic, clinic, diagnostic results, Ct values etc...) of all
pediatric cases (from O to 15 years age) were exacted
from Teranga database. The R.4.1.1 tool was used to
perform the analyses. Genomic surveillance of
SARS-CoV-2 was also set up at IPD. Thus, on a
regular basis, depending on the number of SARS-
CoV-2 positive for each week, an amount of SARS-
CoV-2 positive samples are subjected to an Illumina
full genome sequencing in order to determine the
genetic characteristics of circulating strains in each

period (wild type, variants, variant type).

3. Results

In total, from February 2020 to September 2021,
158,076 suspected patients were tested for COVID-
19 diagnostic. Of these 12,535 (7.9%) were children
under 15 years old. In this pediatric group age ranged
from 1 day to 15 years old, with a mean age of 8.35
years old and a median age of 9 years old. Children
between 10-15 years old predominated with 38.8%
(4865/12535) followed by children under 5 years old
with 32.2% (4041/12535) (Table 1). Regarding
SARS-CoV-2 infection, of the 12,535 children tested,
1496 (11.9%) were confirmed with the following
distribution: 789 (52.7%) with 10-15 years old, 381
(25.4%) in the 5 to 10 years old, and 326 (21.8%) in
the group under 5 years. Dakar, the capital city, was
the most impacted with 754 positive cases (12.1%;
754/6236) reported in the four medical districts. The
distribution of SARS-CoV-2 positive cases and

prevalences per epidemic wave is as follows: 846
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(9.1%; 826/9287) in the 1% wave, 321 (15.8%;
321/2031) for the 2nd wave and 329 (27%;
329/1217) in the 3rd wave.

Figure 1 shows the dynamics of prevalence over the
months since the beginning of the pandemic in
Senegal. We can clearly see that even if the number
of children having been sampled for suspected
COVID is higher at the beginning of the epidemic,
the SARS-CoV-2 positivity rates are much higher
during the wave 3, with a peak in July-August 2021,
at the height of the 3rd wave. This trend is still
visible in the distribution of cases by wave and also
by age group. And we see that the impact is slightly
more important for children between 10 and 15 years
old (Figure 2). We were also interested in Ct values
which also reflect viral load in SARS-CoV-2 positive
children. The bar plots in Figure 3 show lower Ct
values in children aged 10 to 15 years with the bulk
of the Ct values between 23 and 32. Children
younger than 5 years of age had significantly highest
Ct values bulk. We also compared the Ct values in
each age group during the 3 epidemic waves (Figure
4). The results show a clear decrease in Ct values
during the 3rd wave, and this is valid for all pediatric
age groups. The results of genomic surveillance
(Figure 5) show the emergence of the delta variant
from the week 22 of the year 2021. This variant has
progressively taken the lead over the other strains and
was the most dominant during the 3rd wave in

Senegal.
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Characteristics Covid-19 Suspected cases | Positive Negative 2" sample requested
(N=12,535) (N=1,496) (N=10,014) (N=1,025)
n(%o) n(%b) n(%o) n(%o)

Age groups (years)

0<5 4041 (32.24%) 326 (22%) 3403 (34%) 312 (30%)

5-10 3629 (28.95%) 381 (25%) 2914 (29%) 334 (33%)

10-15 4865 (38.81%) 789 (53%) 3697 (37%) 379 (37%)

More impacted distri

ct (with more than 50 cases Covid19)

Dakar Centre 2117 (16.9%) 284 (19%) 1548 (15.4%) 245 (23.9%)
Dakar Nord 1029 (8.2%) 122 (8.1%) 789 (7.9%) 118 (11.5%)
Dakar Sud 1107 (8.8%) 178 (11.9%) 822 (8.2%) 107 (10.4%)
Dakar Ouest 1983 (15.8%) 330 (22.1%) 1487 (14.8%) 166 (16.2%)
Guediawaye 753 (6%) 90 (6%) 595 (5.9%) 68 (6.6%)
Touba 542 (4.3%) 12 (0.8%) 476 (4.7%) 54 (5.3%)

Epidemic waves

Wave 1

9287 (74.1%)

846 (9.1%)

7691 (82.8%)

750 (8.1%)

Wave 2

2031 (16.2%)

321 (15.8%)

1543 (75.97%)

167 (8.2%)

Wave 3

1217 (9.7%)

329 (27%)

780 (64.1%)

108 (8.9%)

Table 1: COVID-19 suspected children, by age group, districts and epidemic wave in Senegal. Sars-CoV-2 positive

and negative rates were calculated based on the number of suspected cases tested for each age group, district and
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Figure 1: SARS-CoV-2 confirmed cases and positivity rate (curve in red) in pediatric population from February
2020 and September 2021 in Senegal.
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Figure 2: SARS-CoV-2 confirmed cases and positivity rates (curves in red) distribution in the different pediatric

age groups from February 2020 and September 2021 in Senegal.
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Figure 3: Comparison of Ct values in different pediatric age groups from February 2020 and September 2021. The
bottom and top edges of the boxes for each cohort indicate the interquartile range (IQR), the horizontal line bisecting

each box indicates the median value in each group.
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Figure 4: Comparison of Ct values in different pediatric age groups and by wave from February 2020 and
September 2021. The bottom and top edges of the boxes for each cohort indicate the interquartile range (IQR), the
horizontal line bisecting each box indicates the median value in each group.

Archives of Clinical and Biomedical Research

Vol. 6 No. 2 — April 2022. [ISSN 2572-9292]. 353



Arch Clin Biomed Res 2022; 6 (2): 347-357

DOI: 10.26502/acbr.50170250

VOCs

. Alpha
M eeta
I Deta

Eta
[ otherNon-voc)

2020-04 7
2020-06 7
2020-07 7
2020-08 7|
2020-09 7

8
g
g

Sample Dates (Months)

Figure 5: Distribution of SARS-CoV-2 strains in Senegal during the period of study and evidence of emergence and

domination of the variant of Concern Delta (orange colour) during the 3rd COVID-19 wave in Senegal.

4. Discussion

The present study describes the situation of COVID-
19 focusing on epidemiological and virological
aspects in the pediatric population in Senegal, a
country that has already experienced three COVID-
19 epidemic waves since the beginning of the
pandemic. From February 2020 to September 2021,
we recorded a SARS-CoV-2 confirmation rate of
11.9% in the tested pediatric group. This rate is much
higher than that reported by UNICEF [10] where data
collected in 106 countries showed a SARS-CoV-2
confirmation rate of less than 1 percent (0.9%) in
children under the age of 15 years. However, a
similar rate, 12.6% positivity rate for SARS-COV2

Archives of Clinical and Biomedical Research

infection in tested children, was reported in Mexico
city during the first 3 months of the pandemic [11].
And if we consider only Dakar, the capital city of
Senegal, we are at a confirmation rate of 12.1%. In
the United States that has subsequently emerged as
the nation with the highest rates of infection, a
confirmation rate of 17.2% was recorded in children
during the period from 16 April 2020 and 9
December 2021 [12]. But globally, if we look at what
has been reported in several other countries [13, 14],
this SARS-CoV-2 confirmation rate in the pediatric
population in Senegal still very high. Even in
Awustralia, a country with the highest community rate
testing, from 1 Jan 2020 to 15 Jun 2021 children
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contribute only for 4.6% of the known COVID-19
cases in the community, despite comprising 23% of
the population tested for SARS-CoV-2 [15].

In our study we also noted that older children (10 to
15 years old group) represented more than the half of
SARS-CoV-2 infection confirmations, which is
consistent with many other studies. For instance, a
cohort study in China reported attack rates of 2.3%
for younger children (aged 0-5 years) and 5.4% for
school children and adolescents (aged 6-17 years)
[16]. In Singapore, a household study reported 1.3%
SARS-CoV-2 infection in the age group 0-4 years
old, 8.1% in the 5-9 years group, and 9.8% in the 10—
16 years group [17]. A same study with a larger
number of patients in Israel concluded that older
children or adolescents (aged 5-17 years) were 61%
less likely to be infected with SARS-CoV-2 than
adults, and children of 0-4 years of age 47% lower
than the risk for adults [18]. We also noted a
significantly higher SARS-CoV-2 confirmation rate
during the third wave, and this was observed in all
pediatric age groups. This period coincided with the
emergence of the variant delta in the world [19] and
also its arrival in Senegal. So during this third wave,
the B.1.617.2 (Delta) SARS-CoV-2 variant
represented more than 90% of the SARS-CoV-2
strains sequenced in the framework of the genomic
surveillance set up at IPD. Indeed, the B.1.617.2 has
emerged with an increase in transmissibility [20],
likely linked to the higher viral loads noted, shorter
time to peak viral load and shorter incubation period
[21, 22] compared to non-Delta SARS-CoV-2 strains.
It was estimated that the Delta variant is
approximately two times more transmissible than the
previous variants [23] with a basic reproductive
number (RO), of 4.04~5.0 [24]. And as shown by the

results obtained in our study, this high transmiss-
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ibility did not spare children and this for all pediatric
groups. In Indonesia a similar trend was reported in a
study [25] with an infection rate in the < 18 years old
group of 47.8% by the Delta variant and 14.1% by
Non-Delta SARS-CoV-2 strains.

Higher viral loads were also recorded during the 3rd
wave what is consistent with the characteristics of the
delta variant, which tends to produce rapidly high
viral loads in patients. These high loads were
observed even in the < 5 years children. If it was
speculated that SARS-CoV-2 is contained in the
upper airways of children by the innate and adaptive
immune system to prevent the virus progression to
the lower airway [26], it seems that the children's
ability to better contain the virus is less efficient with
the Delta Variant. However the major limitation of
our study is the lack of a well-documented clinical
component. Indeed, deaths were reported during the
3rd epidemic wave, and it would be interesting to
have hospital data in order to compare these 3
epidemic waves in terms of severe hospitalized cases

and also in terms of deaths related to covid-19 in this

group.

5. Conclusion

In this study we summarize the virological and
epidemiological characteristics of COVID-19 in the
pediatric population in Senegal since the first
COVID-19 case. In addition to a high overall SARS-
CoV-2 confirmation rate, this study specially showed
that the pediatric population was much more affected
during the 3rd epidemic wave with a higher
prevalence and also higher viral loads in children.
Indeed, the delta variant, which has been the main
strain circulating in this period, seems to have more
resources for a more effective infection in children,

including the very young children. This situation has
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also resulted in more severe cases and deaths in this
age stratum. At the time of writing, Senegal is
experiencing its 4th epidemic wave with the Omicron
variant as the majority strain. The first observations
show, like the Delta variant, important pediatric
cases, high viral loads but very few cases requiring
hospitalization in both children and adults. A more
detailed comparative analysis including hospital data

will be made at the end of this Omicron episode.
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